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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that ADC Corporation (hereafter referred to as ADC) bears absolutely no re-
sponsibility for the result of operations caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by ADC, the protection provided by the equipment may be im-

paired.

* Warning Labels

Warning labels are applied to ADC products in locations where specific dangers exist. Pay care-
ful attention to these labels during handling. Do not remove or tear these labels. If you have any
questions regarding warning labels, please ask your nearest ADC dealer. Our address and phone
number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

¢ Basic Precautions

FOE-ANZENAOO

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

+ Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

+  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

+  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

+ Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated if you use an extension cord which does not include a protective
conductor terminal.

+ Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

+ Do not place anything on the product and do not apply excessive pressure to the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets.

+  When using the product on a cart, fix it with belts to avoid its drop.

*  When connecting the product to peripheral equipment, turn the power off.

* Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

» Safety Marks on the Product

The following safety marks can be found on ADC products.

& :  ATTENTION - Refer to manual.
@ :  Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the ADC sales
office for servicing.

Each product may use parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply S years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery S years

* Hard Disk Mounted Products
The operational warnings are listed below.

* Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

+ Store and operate the products under the following environmental conditions.
An areca with no sudden temperature changes.
An areca away from shock or vibrations.
An area free from moisture, dirt, or dust.
An arca away from magnets or an instrument which generates a magnetic field.

+ Make back-ups of important data.
The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4) Other
Items possessing cyan, organic phosphorous and hexadic chromium

and items which may leak cadmium or arsenic (excluding lead in sol-
der).

Example: fluorescent tubes, batteries

FOE-ANZENA00 Safety-3



Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Safety-4

An area free from corrosive gas
An area away from direct sunlight
A dust-free area

An area free from vibrations

Altitude of up to 2000 m

Direct sunlight Q

~
CCorrosive
ZSIRCY

e 2 e W WP e

Vibration

Figure-1 Environmental Conditions

Operating position

The instrument must be used in a hor-
izontal position.

To prevent the internal temperature
from rising, cooling fans are installed
in some instruments.

The air vents on the case must be un-
blocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

1 1 -Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443
Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type for your country.

. Rating, color Model number
Plug configuration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
2m (6 ft) Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
E':@] 2m (6 ft) Angled:  A01417
m
CCC:China 250 Vatl0A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: Al14109
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Notice

Please read the words in this manual as below, because the model
R4945 has been replaced with a new model R4945A.

New Old
® Model Number : R4945A R4945
@ Buffer RAM memory :  16Mbit 8Mbit







R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

PREFACE

1.

PREFACE

that the standard type (R49451A) is used.

Unless specified otherwise concerning the socket adapter, it is assumed

2. The composition of this manual is as follows.
. Content For the beginner of For the expert of the
Composiit ion the ROM programmer ROM programmer
Chapter |Outline of the Be sure to read. Be sure to read.
1 Product, Standard
GENERAL |Attachment List,
General Precautions,
Setup Method
Chapter |Basic Key Operation |Be sure to read. Can start the operation
2 Method, Description with references to this
BASIC of the Displays chapter and [A.4 Command
OPERATION Table] and [A.5 Command
Flow Chart) of the
Appendix.
Chapter |Examples of operation|Be accustomed to the As required, refer.
3 of the copy of the operation with the
EXAMPLES |master device (ROM) |following two examples.
OF ete. (1) Copy of the master
OPERATION device (ROM)
(2) Comparison of the
master device (ROM)
with the written
device (ROM)
Chapter |Function and Refer to the chapter on the required function.
4 operation method
SETTING |of the main command
THE ROM | key [T
TYPE
Chapter |{Function and
5 operation method
WRITING |of the main command
IN ROM key [8EG
Chapter |Function and
6 operation
DATA method of the main |
EDIT command key CTF]) |
4

Preface - 1
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PREFACE

(cont'd)

For the biginner | For the expert

Composition Content of the ROM of the ROM
programmer 1programmer
Chapter 7 Function and operation Refer to the chapter on the

DATA TRANSMISSION

Chapter 8
DEBUG RAM
FUNCTION

Chapter 9
FUNCTIONS OF THE
SWITCHES

Chapter 10

BACKUP OF THE SET

VALUES AND CONFIR-
MATION OF REVISION

method of the main command
key [(agi

required function.

Chapter 11
ERROR TREATMENT

Countermeasure for the
errors

when an error, refer.

Chapter 12
REMOTE CONTROL

How to go to the remote
control mode, description
on the differences from the
basic control sequence

As required, refer.

Chapter 13 How to replace the MUP When it is necessary to replace
MAINTENANCE socket and fuse, operation | the MUP socket or fuse or check
check method the operation, refer.
Chapter 14 Description of the As required, refer.
DESCRIPTION OF THE | operations
OPERATIONS
Chapter 15 Specification list
SPECIFICATIONS
APPENDIX Device setting code list,
remote control,franslation
format, abbreviation list,
description of ferminology
INDEX

EXTERNAL VIEW

Preface -~ 2%
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1.1 Outline of SE4945

1. GENERAL

1.1 Outline of R4945

(1) Programming is enabled by specifying the typical MOS type PROM of from

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

16K bits to 4M bits through the key board.

The special programming circuit is employed to enable high-speed write
operation.

The socket adapter type makes it possible to correspond to a variety
of the packages.

The device is protected from malfunction by the reverse insertion and
insertion failure preventive checks, power-down at the time of device
insertion and ID-CHECK mode.

The reliability check functions such as Vcc margin check, Vpg, Vor,
level check and sum check functions check the quality of the device
after programming is finished.

Simultaneous write of split data is possible.

Nine types of translation formats are provided as standard.

Eight types of data edit functions are provided.

The interfaces for serial I/O (RS-232C) and parallel I/0 (based on
Centronics) are provided as standard and the remote control is enabled

by the serial interface.

The applicable voltage and frequency of the power supply are AC 90V to
250V and 48Hz to 66Hz respectively to correspond to world-wide use.

The 8M bit buffer RAM is provided as standard to enable 4M bit split
write.

The option buffer RAM (No. +80) enables an extension up to 16M bits.
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1.2 Check of Attachments

1.2 Check of Attachments
Upon receipt of this equipment, run checks thereon as shown below.
C) Run visual checks against any and all damages or imperfections.

C) Check the quantity and rating of standard attachments to assure their
conformance with Table 1-1.

In the event of any damage, missing standard attachments, or equivalent,
contact an ADC CORPORATION sales representative.

Request to User : When ordering add-on attachments and the like, be good
enough to stipulate the model (or stock) No. concerned.

Table | - 1 Standard Attachments

Product name - Model Stock No. Q'ty Remarks
1 Socket adapter R49451A - 1
2 Power supply cable A01402 DCB-~DD2428X01 1
3 | Power supply adapter | A09034 JCD~ALOO3EX03 1
4 Power supply fuse TO0.4A/250V DFT-AAR4A 2
5 Operation manual - JR4945 Japanese
- ER4945 1 English
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1.3 Environmental Condition for Use

1.3 Environmental Condition for Use

1.3.1

(M

(2)

(3)

(4)

(5)

(6)

(7)

1.3.2

1.3'3

Environmental Condition

Avoid use on a place with much dust, corrosive gas and direct sun
light. Use this equipment under the ambient temperature of 0 to 40°C
and ambient humidity of less than 85%.

Do not install other equipment generating noise near this equipment.
Avoid programming to the device at a place with noise sources.

Use the receptacle provided with the grounding wire.

Take a care so that no sudden change or abnormal reduction of the
voltage of the AC line power supply occurs during the operation of
this equipment.

Because heat is radiated by ventilation for cooling and natural
convection from the ventilation port on the top of the main body, do

not block the ventilation port by placing an object on the top.

Because the LCD (liquid crystal display) is used, avoid use at a place
with serious mechanical impact or vibration.

When using this equipment and device, take measures to prevent static
electricity (using the grounding band).

Storage

If you do not use this equipment or the adaptor for a long time, cover
it with the vinyl sheet, pack it in the corrugated box used for
shipment to you and place the box at a place with low humidity, no
direct sun light and low temperature.

Transportation

I1f you transport this equipment, use the package used for delivery to
you.

If you lose the package, pack in the following manner.

Wrap this equipment with vinyl sheet.

Put the equipment into the corrugated box of the thickness of more
than 5 mm, with the shock absorber inside.

Put the attachments, place the shock absorber on the top, close the
corrugated box and tie the packing string.
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1.3 Environmental Condition for Use

1.3.4

Cleaning

The R4945 should be cleared periodically with a soft cloth.

CAUTION

Do not use solvents such as benzene, toluene, acetone, and other

organic solvents that can affect plastic.
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1.4 Set-up

1.4 Set-

1.4.1

1.4.2

up
Power Supply

Use this equipment under the power supply
voltage of AC 90V to 250V and the
frequency of 48Hz to 66Hz.

When connecting the power cable to the AC
power supply, check that the POWER switch
on the rear panel is set to OFF.

Power Cable

The plug of the power cable is provided
with three pins and the round pin is for
grounding. (See Figure 1-1 (a).)

Use the receptacle provided with the
grounding facility. 1If you use only two
pins, connect the adapter (A09034)
attached to the plug to the receptacle.
In this case, be sure to connect the
grounding lead wire from the adapter to
the external grounding wire or the
ground. As shown in Figure 1-1 (b), the
adapter A09034's two electrode widths are
different and therefore when inserting
into the receptacle, check the directions
of the plug and receptacle. If the
adapter A09034 cannot be used with your
available receptacle, use the adapter
KPR-13 (optionally available).

NOTE

1. Unless the grounding wire is
attached, the equipment may
malfunction due to the noise from the
power line.

2. When the grounding wire from the
adapter is connected, take a care not
to make it contact the AC power
supply. If it is made in contact by
mistake, this equipment or other
devices may be damaged.

Figure 1 - 1

2-pin'adapter
A09034

Grounding pin

Power cable
3-pin plug
W\ A01402

Connect this pin
to the grounding
facility.

(a) Power plug

The left and
right pin
widths are
different.

(b) Adapter A(09034

Take a care of
short-circuit of

the adapter
grounding lead wire.

Plug and adapter
of the power cable

Feb 12/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

1.4 Set-up

1.4.3 Socket Adapter Connection

Replace the socket adapter depending on the device. See the device
setting code list of the section A.1.

CAUTION

1. Do not connect the socket adapter until the POWER switch is
turned OFF. However, if the socket adapter must be replaced with
data maintained, press the RESET button to initialize the
condition and replace it.

2, If the power is turned ON with the device inserted in the socket,
the device may be damaged. Never turn ON the power with the
device inserted,

Connection method

(1) By inserting the two guide pins of the socket adapter into the

guide pin holes of the main body, set the socket adapter along the
slope of the main body.

(@ Force the socket adapter so that the connector is connected
securely.

(3 1If the socket adapter is set parallel to the slope without
clearance, the connection is completed.

Guide pin

Guide pin hole \
Connecting connector \

Figure 1 - 2 Connection of the socket adapter and main body
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2.1 Power ON/OFF

2. BASIC OPERATION

The basic key operation and display are described below.

2.1 Power ON/OFF

(1) How to turn ON the power

@

Check that the POWER switch on the rear panel is OFF and that no
device is inserted into the socket.

}

Connect the power cable to te AC POWER connector on the rear panel.

!

Turn ON the POWER switch.

The initial condition is displayed if there is no error in the

internal operation.

COPY
MBM27C4000

390552

Initial condition
(The display content differs
depending on the setting.)
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2.1 Power ON/OFF

(2) How to turn OFF the power

(1) Press the (T button.

The initial condition is displayed.

!

COPY 100570
Am27C1024

Initial condition

(The display content differs
depending on the setting.)

!

(2) Extract the device from the socket.

}

3 Turn OFF the POWER switch.
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2.2 Insertion of the Device (ROM)

2.2 Insertion of the Device (ROM)

The standard socket adapter (R49451A) to be connected to this equipment is

provided with three sockets (MUP socket). When setting the applicable
device type, the LED on the left side of the socket lights. 1Insert the
device into the socket and fasten it by turning down the lever.

CAUTION

Be sure to insert the device in the initial condition. If the power is
turned ON/OFF with the device inserted or the devide is extracted during
the execution of the function, the device may be damaged.

' M\
R49451A |
LD OO — [~ tever
N
~{]|® ®
(ENRRRRNNRNNERNRNNNNNNE]
0% 40PIN PACKAGE ONLY
LED ~_| (INISNRNNRNNRRNEEE) ;;\ Lover
\\\\\\[] ® ®
(INNIRNERERRNNNNNN]
0§ 0870%  even
LED [CIICTCITIIITI E
\\\\\\\\ \_TJ\\\\ Lever
(EANINARENERRRREEN|
g E 0% oop
. L

Figure 2 - 1 Standard socket adapter (R49451A)

2 -3 Feb 12/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

2.3 Basic Key Operation

2.3 Basic Key Operation
(1) Description of keys
fac]  [(T)
(EF] E"Eﬂ}

Sets the main commands. The TYPE key and DEVICE
key move the cursor also.

] to —-—-- Sets the sub-commands and parameters by direct key
' entry.
[¥] ([Z] --- Roll key

Sets the sub-commands and parameters in the roll
mode. Valid when the display is surrounded with
[ ]. However, although no [ ] is displayed
when a sub-command or device name is selected,
this key is valid. (See the section 2.5.)

(¢ === Executes the individual operations and terminates
- the key setting.
[Eéﬂ ————— Cancels the operation and returns to the initial
status.
(1
=~ )

- .)

ADVANTEST) R4945 EPROM PROGRAMMER

—

BLANK PROGRAM  READ

alajalal

cory ERASE  SECURITY OPTION

alalala
allalalala

HBE
g ﬁ
G
C
&
C

Figure 2 - 2 Front view of the panel (part)

2 - 4 Aug 31/89



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

2.3 Basic Key Operation

(2) Key operation flow

<j Initial status j)

J b J v

i C0) | Ca) EE] |- Selection of the main
L L L L command
Bl to or C¥] Ca] .-« Selection of the

1 sub—-command

Csel Cser) .- Setting of execution
T of the command

Setting the parameter
See Chapter U to 10. -« Setting the parameter

Executing the
device function

A

---  Returning the display
CrsT to the initial status

J

Initial statuss/)
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2.4 Command Functions

2.4 Command Functions

This section describe the main commands and sub-commands. For the

operation method, parameter function and precautionary notes, refer to

Chapter 4 to 10.

(1) TYPE command

The TYPE command has the function to select the device type (TYPE

code, device name, device manufacturer),
First, set the type for the device which you will use.

Table 2 - 1 TYPE Sub-Command Function

Sub-command Function

£ Sets with 6-digit TYPE code. See item A.1.1.

After the manufacturer name is selected, selects and sets
the device name.

After the size (16K, 32K, 6LK, etec.) is selected, selects
and sets the device name.

@] At the time of device function execution, automatically
Sets the type on the device containing ID code
(manufacturer code and device code).

Automatically sets the type by reading the code of the
device containing ID code (manufacturer code and device
code).

Outputs the manufacturer code, manufacturer name, type
code and device name with ASCII code to the serial or
parallel interface.
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2.4 Command Functions

(2) DEVICE command
The DEVICE commands have the functions to set and execute the copy of
device (ROM) data to the buffer RAM (incorporated memory) and writing
of data on the buffer RAM into the device.

Table 2 -~ 2 DEVICE Sub-Command Function

Sub~command Function

CJ P. R

Actuates PROGRAM-READ continuously.

E] MODE
Sets the allocation of the buffer RAM address to the

device address when COPY or PROGRAM is executed.

E] B. P. R
Actuates BLANK-PROGRAM-READ continuously.

ST/SP

Sets the start address and stop address for executing
COPY or PROGRAM.

COPY
Copies data written in the device to the buffer RAM.

E] ERASE
Changes the electrically-erasable device (EEPROM) to the

no-written condition.

SECURITY
Disables the data written in the security provided device

only to be read out.

OPTION
Available for adding the extension function for future.

| BLANK
Checks whether the device is in no-written condition.

] PROGRAM
Writes the data on the buffer RAM into the device.

E] READ
Checks whether the data written on the device
corresponds to the data on the buffer RAM.
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2.4 Command Functions

(3) EDIT command

The EDIT command has the function to edit the content of the data on
the buffer RAM (incorporated memory).

Table 2 - 3 EDIT Sub-Command Function

Sub-command Function
[ Confirms and changes the data at arbitrary address.
Inserts the data in specified address or between

specification addresses.

2] Delets the data in specified address or between
specification addresses.

Indicates the sum value between arbitrary addresses or of
the fuse data.

g] Sets the data in between specified addresses.

Moves the data between specified addresses.

Exchanges the data between specified addresses.
Reverses the data between specified addresses.

BJ Retrieves a specified data in all the buffer RAM area.
Clears the data between the specified addresses of the

buffer RAM.
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2.4 Command Functions

(4) SELECT command
The SELECT command has the following functions.

% Setting and execution of the function when data is transmitted.

Setting ON/OFF of the switch function (buzzer sound, pre-check,

ID check, time-out) ’

9 Operation check function

0 Revision confirmation

(5) This command has the functions to maintain the set parameter
(parameter data) after the power is turned OFF,

(6) Initialize the parameter data.

Table 2 -~ 4 SELECT Sub-Command Function

Sub-command Function
(] Executes serial input.
Executes serial output.
Executes serial verification.
Sets the transmission format.
i Executes parallel input.
Executes parallel output.
() Executes parallel verification.
Sets I/0 condition.
Sets the remote mode.
& Sets the switch.
Executes debug RAM function.
Sets the device condition.
e] DC test
AC test
Confirms revision, and maintains and initializes the

parameter data.
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2.5 Description of the Display

2.5 Description of the Display

The display equipment displays the currently set command and parameter,

execution condition, normal termination and error content with 16
characters x 2 lines. The following displays are common to all the

commands.
Table 2 - 5 Description of the display
Display Content
PASS Normal termination
ERR 00 XX Error occurrence 00: error code
XX: error status
BUSY%, (ZBlinks) puring operation
_ Current cursor position
( J The parameter is selectable with the roll key.
NON An entered sub-command code is invalid.
NO-SUPPORT When the entered TYPE code does not exist.

NOTE
1. The BUSY blink position differs depending on the execution command.

2. Although no [ ] is provided on the setting of the sub-command, the
sub-command can be set with the code and selected with the roll key.

3. Although the device name is provided with no [ ] at the time of
type setting, only roll key selection is possible.
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2.5 Description of the Display

2.5.1

©

Display When the RESET is Pressed

Operation

when (U¥27] is pressed, the currently set device function, TYPE code and
device name are displayed.

Device function TYPE code
| |
COPY 390552
MBM27C4000 i

Device name

Figure 2 - 3 Example of the display when the RESET is pressed

From this condition, the individual operations start with the main
commands( C™®], (0] | C&], [Eaxd ).

Display When the Main Command is Pressed

‘When the main command is pressed, the main command, the currently set

sub-command and the content are displayed.
Operation

1f (] is pressed for example, the following message is displayed.
The cursor is located at the sub-command code.

-
T' LR R R Main command
! R SESEEEEEE Sub-command code
-Sub-command content
'TYPE1 MAKER T
. Cursor
—

Figure 2 - 4 Example of display when the main command is pressed

@ If the sub-command code is entered with {] to , the content of

the sub-command changes.

(3) when C¥ 1 or CZA] is pressed, the contents of the sub-command code

and sub-command change.
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2.5 Description of the Display

2.5.3 Display When the Sub-command is Pressed

As for the display set by the parameter when the sub-command is
pressed, the content differs depending on the combination of the main
command and sub-command.

This section describes the typical displays and Chapter 4 through 11
explain the details.

@ Operation

(1) Ppress GED O CE, the multiple parameters are displayed as shown
below.
The cursor is located at the position where the baud rate is set.

R EREAREEEAEEEEERRREE Baud rate
: R RRRREEEEE Word configuration
! T XON’ XOFF control

Figure 2 - 5 Example of display when the sub-command is pressed
@ The baud rate is selectable by pressingC¥ Jor([2].

(3 when [ is pressed, the cursor moves to the position where the word
configuration (WORD) is set.

BA
92

oG

D V
0 (87

Z 0O

RD Xon
1 02) ENA |

C) Word configuration is selectable by pressing (Y Jor[A].

C) when P8 is pressed, the cursor moves to the position where
XoN/OFF control is set.

BA
92

Sl =

D WORD Xon
1 0, 8NO1 (ENAJ
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2.5 Description of the Display

C) Xon/oFF control is selectable by pressing (¥ Jjor (A1,
(:) When [ ] is pressed, the cursor moves in reverse.

After all the settings of the displayed parameter items are
terminated, press{ s ].

() I1f parameter set items still exist, the parameter is displayed and
set in the same manner. If the initial condition is displayed by

pressing the (& ], the parameter setting by the sub-command is
terminated.
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2.6 Explanation of buzzer sound

2.6 Explanation of buzzer sound

When the operation ends normally or the error occurs, the buzzer sounds as
indicated below.

Buzzer sound

Number of times

Content

Long sound 1 The operation ends normally
Short sound 4 Warning of operation failed
Short sound Continuous Execution error

2 - 14%*
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3.1 Copy of the Master Device (ROM)

3.1

EXAMPLES OF OPERATION

This chapter describes the copy of the master device (ROM), remote control
on PC9800, etc.

Copy of the Master Device (ROM)

The operation method to copy the same one as the device in which data was
already written is shown below.

Example 3 - | : Copy the content of Fujitsu MBM27C256 to the MBM27C256.

. Operation

(1) Select the device type.

(D Press (™ [J. Select manufacturer selection.

TYPEl MAKER

(@ Press [w].

@ Press CZ2]or[¥ ] until "Fujitsu" is displayed.
TYPE-MAKER
(Fujitsu )

@ Press CE].

@ Press CZ2J or(¥ ] until the MBM27C256 is displayed.
21. 00V 39054E

!M_BM27C256

® Press (C&E].
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3.1 Copy of the Master Device (ROM)

(2) Make this equipment read the content of the master device.

(1) Mount the master device on the socket whose LED lights.

>0

(2) Press [FCY ] s . Select COPY operation.

COPY J9054E
MBM2T7C256

(3 Press [PHY [ ] . Execute COPY operation.

| COPY SUM 1234

(@ After termination, remove the master device.
(3) Write data into the no-written device.

(1) Mount a no-written device on the socket whose LED lights.

?

O
>

@ Press (0TI @ (5] . Select B.P.R continuous operation.

|
1BPR. 39054E |
tMBM27C256 g

(3) Press [HCf [s] . Execute the contiuous operation.

| BPR. SUM 1234
]MBM27C256

@) After the termination, remove the device.

(4) The operation procedure is completed. To make some copies, repeat the step

(3).
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3.2 Comparison of the Master Device (ROM) with the Written Device (ROM)

This section describes how to verify whether the written device is equal
to the master device.

Example 3 - 2 : Compare the master device (Intel 27512) with the written
device (Intel 27512)

@ oOperation
(1) Select the device type.

(D Press CEE]. Select size selection.

'TYPE?2 SIZE

Press (1] .

®

@ Press CAJorC¥Juntil (512Kbit ] is displayed.

TYPE-SIZE
[ 512 K bit)

@ Press [&E].
&) Press CZJ orC¥ ] until the 27512 is diplayed.
12, 50V 52254F
27512

% Press (] .
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(2) Make this equipment read the content of the master device.

(I Mount the master device on the socket whose LED lights.

50O

\

@ Press [ACE B] (5] . Select COPY operation.

COPY 52254F
27512

(3 Press [HCH [(s1]) . Execute COPY operation.

COPY SUM 1234 \

27512 |

(@ After the termination, remove the master device.
(3) Compare with the written device.

(D Mount the written device on the socket whose LED lights.

> O

(@ Press [FH EJ Csa] . Select READ operation.

READ 52254F
27512

(3 Press [T (st ] . Execute READ operation.

READ SUM 0123 If the sum value is displayed, it
27512 means that the device is equal to
the master device.
or
READ Err 74 01 If an error exists, the device is
06 EO0A4 05 F5 not equal to the master device.

@ Press C®1 . Release the error and remove the device.
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3.3 Copy to Different Manufacturer's Device

This section describes how to write the content of the written device into

different manufacturer's device.

Example 3 - 3 : Copy the content of Fujitsu MBM27C256 to Toshiba
TC57256A.

@ Operation

(1) Select the master device type (Fujitsu MBM27C256).
Press (] @ (& ] . Select manufacturer selection.
Press C2AJ orC¥ J until "Fujitsu" is displayed.

Press (s} .

® © ® ©

Press C2 ) orC¥ ] until the MBM27C256 is displayed.

21. 00V 39054E
MBM27C256

® Press (] .
(9) Make this equipment read the data.

(D Mount the MBM27C256 on the socket whose LED lights.

YO

\

(2 Press [%cf BJ (5] . Select COPY operation.

(3 Press [HCY [&E] . Execute COPY operation.

‘COPY SUM 1234
MBM27C256

@ After the termination, remove the MBM27C256.
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(3) Select the no-written device (Toshiba TC57256A) type.
(@D Press CEI M (CEE] . Select manufacturer selection.
® Press CZ&J or[C¥ ] until "Toshiba" is displayed.
3 Press [CHE] .

@ Press CAJ orC¥ ] until the TC57256A is displayed.

12. \ AB654E
TC5H 6]

® Press (] .
(4) Write data into the no-written device.

(1) Mount the TC57256A on the socket whose LED lights.

SO

(@ Press [PHEH [ [Cs] . Select the B.P.R continuous operation.

@) Press (FH (s . Execute the B.P.R continuous operation.

BPR. SUM 1234
TC5T7T256A

@) After the termination, remove the device.
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3.4 Combination of Two Device Data in a Device

This section describes how to write the data existing in two devices into
a device,

Example 3 - 4 : Write data existing in two Fujitsu MBM27C256 into an
MBM27C512.

@ operation

(1) Select the master device type (Fujitsu MBM27C256).
Press (™) 0 (s . Select manufacturer selection.
Press C2AJ orC¥ ) until "Fujitsu" is displayed.

Press (&) .

® © 0 ©

Press L2 orC¥ ] until the MBM27C256 is displayed.

00V 39054E
2T

® Press [ .
(2) Read the data of a device.

(D Mount the MBM27C256 (No.1) on the socket whose LED lights.

> O

(2 Press (Y E] (] . Select COPY operation.

(3 Press [T [&1] . Execute COPY operation.

COPY SUM 1234 |

MBM27C256

@ After the termination, remove the device.
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(3) Read the data of another device.

(D Mount the MBM27C256 (No.2) on the socket whose LED lights.

SO

\

®

Press (T ] CsE ] . Select mode setting.

©

Press [HCH []. Select page selection and set the page 1.

|
lRomRamModelLinPag
1 08 08 n 00, 01

Press [s] .

®

) Press [PHH (s . Execute COPY operation.

COPY SUM 1234
MBM2T7C256

(6 After the termination, remove the device.

(4) Select the write destination device (MBM27C512).
(D Press U] @ (s . Select manufacturer selection.
@ Press U2 or(C¥ ] until "Fujitsu" is displayed.

®) Press (%] .

@

Press LA orC¥ ) until the MBM27C512 is displayed.

12. 50V J9154F
MBM2T7C512

® Press (5] .

3-8 Feb 12/92



R4945

EPROM PROGRAMMER
INSTRUCTION MANUAL

3.4 Combination of Two Device Data in a Device

(5) Write data into the device (MBM27C512).

(0 Mount the MBM27C512 on the socket whose LED lights.

So'l
|

@ Press (P39 @ (] . Select the B.P.R continuous operation.

(3 Press [¥T (& . Execute the B.P.R continuous operation.

BPR. SUM 1234
'MBM27C512

@) After the termination, remove the de vice.

By this operation, data is written into the device as shown below.

MBM27C256 MBM27C512
4_\/_1\N\“‘\\\“\\‘“\T~\J
0
- B
7FFF

1
r2 | —JFFFF
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3.5 Writing 16-bit Data into 8-bit Device (Split)

This section describes 16-bit data stored in the incorporated memory
(buffer RAM) into two 8-bit devices in even and odd data each.

Example 3 - 5 : Write 16-bit data of the incorporated memory into two
intel 27512s.

@ Operation

(1) Select the device type.

(D Press CEIE (] . Select size selection.
@ Press C4&Jor(X¥] . Select the size.
@) Press (] .
@ Press CAJorC¥ ] . Select the device name.
12. 50V 52254F
217512

(B Press (] .
(2) Specify the write mode (operation mode).
(D Press [%CY FJ s . Select the MODE setting.

@ Press C&] C4a] CAJ . Select 16-bit split mode simultaneous write.

RomRamModelLinPag
(08 16 n mO0) 00

® Press [CHE].
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(3) Write into the device.

(0 Mount the device on the EVEN and ODD sockets whose LED lights.

S o | > 0o

' \

(@ Press (%Y EJ CsE] . Select B.P.R continuous operation.

(® Press [FFF (] . Execute the B.P.R continuous operation.

BPR. SUM 1234
27512

@ After the termination, remove the device.

By the operation above, even data is written into the device on the EVEN
socket and odd data is written into the device on the ODD device.

Note : The mode specified in (2) remains set as it is.
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3.6 Writing 16-bit Data (68000 series) into 16-bit Device (Exchange)

The data output from the 68000 series compiler are stored in this
equipment with the even data and odd data exchanged. This section
describes how to write data into the 16-bit device by exchanging this data.

Example 3 - 6 : Write the output data of the 68000 series compiler into
Hitachi HN27C1024.

@ Operation
(1) Select the device type.
() Press CEJ M) . Select code selection.

@ Press BJEJOIEICI0]. Enter TYPE code to set the device name.

12. 50V 490570
HN27C1024,7H

® Press [C&E].
(2) Specify write mode (operation mode).
(D Press (Y ] ] . Select MODE setting.

@ Press CAJ . Select the setting.

RomRamModeLinP

nPag
(16 16 x 00) 00

® Press (CHE].

(3) Write into the device.

() Mount the HN27C102U4 on the socket whose LED lights.

SO

I

@ Press [ECY @] [Cs] . Select B.P.R continuous operation.

(3 Press [ (] . Execute the B.P.R continuous operation.

BPR. SUM 1234
HN27C1024,H

@ After the termination, remove the device.
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3.7 Transferring Data from the PC9800

The following explains how to transfer data already generated by PC9800 to
the R4945 using RS-232C.

Example 3 - 7 : Specify transfer format as Intel hexadecimal, and
transfer data from the FILE.HEX file on MS-DOS to the

R4945.

@ Operation
(1) Set the transfer format.
(D Press [aE] BJ (&) . Select the transfer format.

@ Press CAJorC¥Y] . Select the Intel hexadecimal.

FORMAT TERM
( INTELLEC) *Z

® Press [FEF |

@ Press C2AJor(¥ ) . Select the terminator.

FORMAT TERM
INTELLEC [ tZ)

® Press (] .
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(2) Set the I/0 condition.

(I Press (EIED [ Cs] . Select the I/0 condition.
@ Press L&A or[¥ ] . Select the baud rate and 9600 baud.
BAUD WORD Xon
( 9600])
@) Press [ .
@ Press C&AJorC¥J . Set bit configuration of 8 bits, no-parity, 2 stop.
BAUD WORD Xon
9600 (8NO 2]
%) Press [#EE
® Press C4&Jdor(C¥] . Set ENA (controlling X,, or Xorr ).

BAUD WORD Xon
9600 8NO02 [(ENAJ

(M Press (8] .
(3) Read data.
(1 Press [l ] (] .

® Press (& . Start to read data from the RS-232C.

1 S—IN BUSY 7 Read data from the PC9800.

|

N
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(4) Send data from the PC9800.

(4)-1

(a)

(b)

How to operate the PC9800

The basic operation of PC9800 is explained below, but it depends on
the model No. For the detail, refer to the PC9800 Operation Manual.

Setting the I/0 condition
Set the I/0 under 9600 baud, 8-bit, no parity, and 2 stop.
Example :

A>SPEED )
~RS232C-0 9600 BITS-8 PARITY-NONE STOP-2 )

Qutput data from serial port.
Example :
A>COPYA FILE.HEX AUX )

or
A>COPY FILE.HEX AUX )

(4) -2 Example of connection of the R4945 to PC9800 (RS-232C)

Frame ground

Send data

Receive data

Send request

Send enable

Data set ready
Signal ground
Carrier detection
Terminal ready

no
ny

OO0 VUl WM —
OO ~ITOUl FEFWMN —

______________________

R49U5 PC9800
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3.8 Remote Control for PC9800

Set device type to MBM27C512, then enable blank, program, and read check.
Put the R4945 in the initial state.

10 A$="" : B$="" : P=0

20 OPEN "COM:N82X" AS #1

30 ON COM GOSUB =REC

49 PRINT #1,CHR$(&H11);

50 COM ON : FOR I=0 TO 10090 : P=P :NEXT I
60 IF P=0 THEN 60

70 CLS : PRINT "###%% R4945 ON LINE *##s"
80 READ A$

90 PRINT #1,A%$ : IF A$="QU" THEN 180

109 PRINT "COMMAMD=";A$,"+++ Busy +++"
110 FOR I=1 TO 1000 : P=0Q : NEXT I

120 COM ON

130 IF P=0 THEN GOTO 120

140 PRINT "ANSWER = ";B$

150 GOTO 8@

16@ END

170 !

180 +REC : COM OFF

190 IF LOC(#1)=0 THEN RETURN

200 FOR I=1 TO 1000 :A=A: NEXT I
210 B$=INPUT$(LOC(1),#1)

220 P=INSTR(BS$, "+"+CHR$ (&HD) +CHRS$ (&HA) )
230 RETURN

240 !

300 DATA TY39154F,DEB,DEP,DER, QU

Example of PC9800 Remote Control

Explanation

20
30
40
60
80
90
110
130
140
180
210
220
300

Open the RS-232C, and set bit structure.
Set an interrupt and routine for RS-232C.
Put the R4945 in the remote state (send DC1).
Wait until the R4945 is ready (wait until an asterisk comes).
Read command data.
Send the command to the R4945.
Wait for time.
Wait for the result of the R4945.
Wait for the result of command.
An interrupt subroutine. Disable an interrupt.
Read data from the RS-232C.
Search *+CR+LF.
Command data
TY39154F : Specifies the MBM27C512 device.
DEB, DEP, DER : Executes blank, program, and read check.
QU : Leaves remote control.

3 - 16* Jul
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SETTING THE ROM TYPE (TYPE COMMAND)

This chapter describes the function and operation method of the main

command key U ].

4.1 Outline of Type Setting

Set the type corresponding to the available device.

methods are available.

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

Code input setting method

Setting method by the size
ID AUTO mode setting method
ID READ mode setting method

Setting method by manufacturer

: See the section 4.2.
: See the section 4.3.
: See the section 4.4.
: See the section 4.5.1.
: See the section 4.5.2.

The following five

Key-in setting method

ID mode setting method

The TYPE codes are specified corre-
sponding to the devices. As for the
key-in setting, the following two
methods are available: code input
setting .method to set the code
directly by numeric key and the
display scroll method to select the
TYPE code by scrolling the display.

Some devices contain ID mode (manu-
facturer code and device code).
This mode automatically sets the
type for these devices. Two modes,
ID AUTO and ID READ are available.

(1)Code input Display scroll {4)ID AUTO mode (5)ID READ mode
setting method setting method setting method
method

Enter and Set by scrolling the Automatically Automatically

set the 6- display withC¥ ] sets the type sets the type.

digit TYPE andCAJ . Two when the device

code with setting method by functioin is

0 to B. manufcturer and size executed.

are available.
l i

2)Setting 3)Setting

method method

by manu- by

facturer size
| L

Sub-command Sub-command Sub-command 1 Sub-command Sub-command
a | @) Q2

Figure 4 - 1

4

Description of Type Setting Methods

-1
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4.2 Type Setting by Code

(1) Code input setting method

With references to the type setting code of the section A.l1, set the
device code of the device with the numeric keys.

(2) Operation

<iInitial conditio%>

4
@© Press [CEJPJCEE] . Set the CODE method.

Program voltage TYPE code

V 100570 With the currently set TYPE code,
1024 o waits for the code setting.

Device name

@ Press UOJMEIEIE]. Specify the TYPE code "1015UB".

21. 00V 101548 Program voltage : "21.00V"
Am2T732A T Device name "Am2732A" is
displayed.

® Press "] . Terminates the setting.

&

<jInitia1 conditio;>

NOTE

If an inexistent TYPE code is entered, "NO-~-SUPPORT" is displayed on the
screen and at the time, if [ ] is pressed, the error sound occours.
In this case, enter a proper TYPE code again.
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4.3 Type Setting by Manufacturer

(1) Setting method by manufacturer

First specify a manufacturer and set the type under the device name of
a specified manufacturer.

(2) Operation

<jInitial conditiog>

&
@D Press CEJI M CsE] . Set the MAKER method.

TYPE-MAKER Displays the currently set
(AMD ] manufacturer and wait for the
— manufacturer name to be selected.

Manufacturer name

® Press CY¥JorCZA7J until "Fujitsu" is displayed.

TYPE-MAKER
(Fujitsu )

(3 Press (L] . Set the manufacturer name.

o0V 391548 Displays the device name of the
M2 73

2 A manufacturer name "Fujitsu" and
‘ ‘ waits for the device name to be
R R selected.

Device name

21
MB

@ Press (¥ Jor(CZA7] until the MBM27CU000 is displayed.

S0V 390552
27

B Press [5] . Terminate the setting.
4

<:Initial conditio§>
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4.4 Type Setting by Size

(M

(2)

Setting method by size

First specify size and set the type under the device name of a

specified size.

Operation

<:Initia1 conditio£>

4
@® Press CEIBCE] . Set the SIZE method.

TYPE—-SITZE

K bit)

10454F

( 1
Size
@
TYPE-SIZE
( 512
@) Press ([Csr] . Set the size.
13. 00V
Am2 7512

Device name

12. 50V
MBM27C512

3J39154F

®
d

<:Initial conditio?)

Press (3] . Terminate the setting.

Displays the currently set
size and waits for the size to be
selected.

Press CX¥J orCAJ until [512Kbit] is displayed.

Displays the device name of the
size "B12Kbit" and waits for the
device name to be selected.

Press LY Jor(C 4] until the MBM27C512 is displayed.
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4.5 Type Setting by ID Mode

The equipment automatically sets the type by reading the device ID code
(manufacturer code and device code).

CAUTION

1. Some devices contain no ID code and depending on the manufacture year,
some devices contain no ID code.

2. Por whether type setting by ID is possible, see the device setting
code list of the section A.1.

3. If the ID code is executed for these devices, they may be damaged.

4.5.1 Type Setting by ID AUTO Mode

@ oOperation

( Initial conditioy\

N
4 _
(D Press CEJE (L] . Set ID AUTO.
4
( Initial conditionv
4
(2 Insert the device.
(@) Press [PHEY (] .

When the device function is executed, the TYPE is automatically set and
then the device function is executed.

@) Press (&1 .
4

(iInitial conditio?>

NOTE

In executing the device function in ID AUTO mode, the operation mode and
page are automatically set. For details, see the section 5.9.
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4.5.2 Type Setting by ID READ Mode

@ Operation

CInitial conditiorD

4
(D Press CT™E] E]. Set ID READ.

TYPE5 ID-READ

@ Insert the Am27C1024.

3 Press (3] . Execute ID READ.

Reads the ID code.

TYPES ID—-READ Displays the manufacturer code
01 8 C and device code.
Manufacturer Device
code code
4
4 Initial condition )
N >
COPY 100570 | Initial condition.

Am27C1024 |
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5. WRITING INTO THE DEVICE (DEVICE COMMAND)

This chapter describes the function and operation method of the main

command key [FE§,

5.1 Outline of the Device Function

The device functionis executed between the start address and stop address
in the currently set operation mode and page.

However, the set value is neglected depending on

the function.

Function Setting Setting the operation Setting start address
mode and page and stop address
P.R.
B.P.R. The set value is valid. The set value is valid.
COPY
PROGRAM
READ
BLANK
The set value is
ERASE negrected. The set value is
negrected.
SECURITY
NOTE

Unless the setting of the operation mode, page, start address or stop
address is changed, the previous set value is valid.
However, when the type is set, the condition is initialized.

5.1.1 Display of check sum value

After the execution device function, display the check sum value.

Check sum value
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5.] Outline of the Device Function

The check sum value adds the data every eight bits and one that the
result was shown by the hexadecimal of four digits.

The control of the check sum value is a basic method of data
management. The control of the check sum value can be achieved by
taking the check sum value of the expectation and the check sum value
after executing to agree.

When check sum value is contorolled :

+ Whether the device function is correctly executed can be confirmed.
* A failure, a defective device, and a hard defect can be found.
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5.2 Checking Device Blank Condition (BLANK CHECK)

BLANK CHECK is the function to check whether or not the device inserted in
the MUP socket is blank and the condition between start address and stop
address.

@ oOperation

<jInitial conditio%)

4
(D Press [OFH E] (] . Set the function to BLANK.
TYPE code

BLNK 101548 The function (BLANK) and the

Am2T732A currently set TYPE code and

; ‘ device name are displayed so that

R R RCRERERE the initial condition is gained.
Device name

(@ As required, set start address and stop address. See the section 5.10.

®3) Press [8CY [[sE] . Execute the BLANK.

BLNK BUSY 7, On execution is displayed.
Am2 73 2A o

4
BLNK SUM FOOO The result is displayed.
Am2732A

@ Press CED .
&

(Initial conditian\
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5.3 Copy of the Master Device into the Memory (COPY)

COPY reads the data written in the device and stores into the incorporated
memory (buffer RAM). After storage, this function reads the content of
the device again, comparing with the content of the buffer RAM.

This function is executed between start address and stop address in the

currently set operation mode and page.

@ oOperation

(/Initial conditio;>

4
(D Press [FY EJ (s . Set the function to COPY.

TYPE code

Device name

The function (COPY) and the
currently set TYPE code and device
name are displayed so that the
initial condition is gained.

(@ As required, set the operation mode and page. See the section 5.9.

@ As required, set start address and stop addresses. See the section 5.10.

@ Press [(FH (& ] . Execute the COPY.

1

Am2732A
%) Press [CET .
4

<iInitia1 conditio£>

COPY busy is displayed.

The result is displayed.
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5.4 Writing into the Device (PROGRAM)
PROGRAM is the function to write the data on the buffer RAM into the
device inserted in the MUP socket. This function is executed between
start address and stop address in the currently set operation mode and
page.

@ Operation

Initial conditio;>

4
(D Press [PTH PJ (] . Set the function to PROGRAM.

TYPE code
The function (PROG) and the
PRGM 101548 currently set TYPE code and
Am2T732A device name are displayed so that

the initial condition is gained.
Device name
@ As required, set the operation mode and page. See the section 5.9.

3 As required, set start and stop address. See the section 5.10.

@ Press [FCH] [Csr] . Execute the PROGRAM.

PRGM BUSY 7 PROGRAM busy is displayed.
Am2732A »

| PRGM SUM FAO0O The result is displayed.
Am2732A

® Press (& .
4

<iInitial conditio

n)
/

5-5 Feb 12/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL
5.5 Comparison of the Device with
the Memory Content (READ CHECK)

5.5 Comparison of the Device with the Memory Content (READ CHECK)
READ CHECK is the function to check whether the data written in the device
coincides with the content of the incorporated memory (buffer RAM).
This function is executed between start address and stop address in the
currently set operation mode and page.

. Operation

<:Initial conditio%}

(D) Press (Y E] (s . Set the function to READ.

TYPE code
The function (READ) and the
READ 101548 currently set TYPE code and
Am2T7T32A device name are displayed so that

the initial condition is gained.
Device name
(@) As required, set the operation mode and page. See the section 5.9.

(@ As required, set start and stop addresses. See the section 5.10.

@ Press [HCH [CET]) . Execute the READ.

READ BUSY 7/ | READ busy is displayed.
Am2T7T32A o

READ SUM FAOQD The result is displayed.
Am2732A

® Press (R .
4

<:Initia1 conditiog>
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5.6 Restoring the Device into the Blank Condition (ERASE)

ERASE is the function to erase the data on the electrically erasable
device (EEPROM) into the blank condition. After the erasing is
terminated, BLANK CHECK is executed to check whether the data in the
device is completely erased. This function erases on the entire ranges of
the device size.

NOTE

Generally, erasing the data on the ROM is performed by ultraviolet ray
radiation. ERASE function can not erase it.

o Operation

<:Initial conditio%}

4
(1) Press [HCE FJ (& ] . Set the function to ERASE.

TYPE code
The function (ERAS) and the
ERAS C8854C currently set TYPE code and
X2864A device name are displayed so that

the initial condition is gained.

Device name

(2 Press [ACH (S]] . Execute the ERASE.

ERAS BUSY 7 ERASE busy is displayed.
X2864A o

4
ERAS SUM E0O0O The result is displayed.
X2864A

® Press [CEET .
4

<:Initia1 conditio%)
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5.7 Protecting the Device (SECURITY)

This function disables the read-out from the security attached device only.

@ oOperation

<iInitial conditioi)

4
(D Press [AY R (] . Set the function to SECURITY.

TYPE code
‘ The function (SECU) and the
SECU 52374C currently set TYPE code and
8752BH device name are displayed so that

the initial condition is gained.

Device name

@ Press [FCH [s] . Execute the SECURITY.

SECU BUSY Y SECURITY busy is displayed.
8752BH
4
} SECU SUM 0000 The result is displayed.
[8752BH

@ Press (=T .

< Initial condition)
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5.8 Continuous Execution of the Individual Operation (B.P.R. etc.)

BLANK CHECK (B), PROGRAM (P) and READ CHECK (R) are combined and executed

continuously.

B. P. R

—-—— BLANK CHECK, PROGRAM and READ CHECK are executed continuously.
'ti' ~~- PROGRAM and READ CHECK are executed continuously.

The above two types of combinations are available. These combinations are
executed between start address and stop address in the currently set
operation mode and page.

If an error occurs, the operation is stopped at the function of that time.

@ Operation

(iInitial conditio§>

4
(D Press [OFEH @M (& . Set the function to B.P.R.

TYPE code

: The function (BPR.) and the
BPR. 101548 currently set TYPE code and
Am2T7T32A device name are displayed so that

the initial condition is gained.

Device name
(@) Set the operation mode and page. See the section 5.9.
@ Set start and stop addresses. See the section 5.10

@ Press (Y (&) . Execute B.P.R.

BLNK BUSY 7 BLANK busy is displayed.

PROGRAM busy is displayed.
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4
READ BUSY READ busy is displayed.
Am2732A

4
BPR. SUM FEOO The result is displayed.
Am2732A

®) Press [T .
4

Initial condition
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5.9 Setting the Operation Mode and Page (MODE)

This function sets the mode to allocate the buffer RAM address to the
device address when the device data is copied to the incorporated meory
(buffer RAM) or the content of the buffer RAM is written into the device.
The operation mode is as shown in Table 5-1 depending on the combination
of the data width, buffer RAM data width, data edit mode and position

line.

In addition, this mode is used for page specification to divide the buffer
RAM by device size x 1, x 2 and x 4, combine several devices into a single
device or divide a device into several parts.

5.9.1 Explanation of the Display

Press (Y BJ (s, displays the message as shown in Figure 5-1.

Device data Buffer RAM iPosition
width data width § line

Data edit | Page
mode :
Operation
mode -

Figure 5 - | Display
(1) Operation mode

Device data width :

Buffer RAM data width :

of the Operation Mode and Page

The device data width is indicated and
automatically determined by type setting.
08 --- 8-bit device
16 ——- 16-bit device

The data width in the buffer RAM is

indicated.
08 --- 8 bits
16 ——— 16 bits
32 ——— 32 bits
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(2)

®
@
©)

Data edit mode : When the device data width is of 16 bits, the I/0
method of the upper 8 bits and lower 8 bits are

indicated.
n --- I/0 stroke by stroke
x --- I/0 by cross

Positioin line : Address specification of the buffer RAM in the form
of split writing (every other data or every four
data is written) or the form of two data
simultaneous writing.

When the buffer RAM data width is more thant 16
bits and the device data width is smaller than the
buffer RAM data width ([08 16} [08 32] [16 32]),
the address No. increases as follows.

For [08 16]
00 --~- address 0,2,4 At the time of execution
01 --- address 1,3,5 with a buffer
m0 —--- address 0,2,4 At the time of execution
with two buffers
For [08 32}
00 -~~~ address 0,4,8
01 --- address 1,5,9 At the time of execution
02 --- address 2,6,A with a buffer
03 --- address 3,7,B
m0 --- address 0,4,8 At the time of execution
m! ~-- address 2,6,A with two buffers
For [16 32}
00 --- address 1,4,8
01 --- address 2,6,A

Note : 02, 03 and ml cannot be specified when the
buffer RAM data width is 16 bits.

Page

Divide the buffer RAM area (0 to FFFFF) and allocate from page 00.
00 to FF can be set. However, the maximum value of the page varies
depending on the device size.

Setting procedure of operation mode and page

The type is set.

When the ({Divice], , and keys are pressed, the message as shown

in Figure 5-1 is displayed.

The combination (refer to Table 5-~1) of operation modes is selected

with[A]or (7] .

(For 8-bit and 16-bit devices, any number of C) to () and () to
in Table 5-1 are selected.)
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@ When or is pressed, the following message is displayed.

ROM Ram Mode Lin Pag
08 08 n 00 00

C) The page is specified by the key input.
@ Press to terminate the setting.
(NOTE) Be sure to select the operation mode or the page after the type

setting.
Table 5 - 1 Operation Mode List
No. Device data Buffer RAM Data edit Position Remark
width data width mode line
@ 08 08 n 00 31
) 08 16 n 00 EVEN
©) 08 16 n 01 oDD
@ 08 16 n m0
® 08 32 n 00
® 08 32 n 01
@ 08 32 n 02
08 32 n 03
© 08 32 n )
@ 08 32 n ml
(§) 16 16 n 00 >3
® 16 16 X 00
® 16 32 n 00
@ 16 ! 32 n 01
® 16 | 32 X 00
@® 6 32 X 01
%1 : When the type is set, the operation mode is [08 08 n 00] and

[16 16 n 00] for the 8-bit device and 16-bit device respectively,
and the page is initialized to 00 in any case. Because in the
case of ID-AUTO (See the section 4.5), the type is set when the
device function is executed, the device function is executed in
initialized operation mode and page.
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5.9.2 Functions of the Operation Mode and Page

The content of the operation mode list in Table 5-1

page 00.

(1) Description of (j

is described in

No. Device data Buffer RAM data Data edit Positon line
width width mode
@ 08 08 | n 00
FFFFF
N = Device size 2N .
\\
\
]Page 01
/
N N
| N
\
|
N 2 ‘Page 00
ST P4 | AT /
, 0 A0 = @® o AO iy
Device = Buffer RAM
{executed COPY
with one) <=
READ
PROGRAM

(a) For the page, the buffer RAM area is divided by each device size.

(b) If the start address and stop address are set, only the

is executed.
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Mode and Page (MODE)

(2) Description of from C) to C)

\
No. Device data Buffer RAM data { Data edit Positon line
width width mode
@) 08 16 n 00
@ 08 16 n 01
@ 08 16 n m0
N = Device size FRFFF
N N
p 2N

. MUP socket
~  0ODD size

1 ST
age 00/
/
‘ / SP
N \ / ;j MUP socket J
\ i/ \ EVEN size
\\ |
ST B \ 10 / ST‘
R 0 BO <47(3<A—6> BO f——()——-6>t_ BO
Device Device
(executed = o (executed with two
) COPY COPY .
with one) pu at the same time)
READ READ
PROGRAM PROGRAM
(a) For the page, the buffer RAM area is divided by device size x 2
each.
(b)

If the start address and stop address are set, only the
is executed.
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(3) Description of from C) to @D

[ T
No. | Device data Buffer RAM data Data edit . Positon line
width width j mode
® 08 : 32 n 00
® 08 32 ; n | 01
@D 08 32 n 02
08 32 n 03
N = Device size FEFFF |
N 4N N

o

N DO
N @

6 OJ BO |/ \Sg» DO
T Device = Buffer RAM <= Device
(executed COPY COPY (executed
with one) = = with one)
READ READ
PROGRAM PROGRAM

(a) For the page, the buffer RAM area is divided by device size x 4
each.

(b) If the start address and stop address are set, only the
is executed.
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Mode and Page (MODE)

(4) Description of from () to ()

No. Device data Buffer RAM data Data edit Positon line
width width mode

©) 08 32 ! n m0

08 32 n m1
N = Device size FEFFF
LN

N L o _
( MUP socket i

0DD side

[ MUP socket ]
\ 0ODD side

r MUP socket i | \
\ EVEN side 1 | |

¢ MUP socket

% (' "EVEN side |
e

DO

/I By
— Q) 6% BO

ik

Bk

Device = Buffer RAM <= Device
(executed with COPY COPY {executed with two at
two at the &= = the same time)
same time) READ READ
PROGRAM PROGRAM

(a) For the page, the buffer RAM area is divided by device size x 4
each.

(b) If the start address and stop address are set, only the
is executed.
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(5) Description of from C) to (@

No. Device data Buffer RAM data Data edit % Positon line
width width mode :

a 16 16 n 00

2 16 | 16 , X 00

N = Device size FFFFR

W) § A0 il ‘ BO - A0
0 o BO 0 |
MSB LSB = &= MSB LSB
Device COPY Buffer RAM  COPY Device
(executed with = = (executed with
one) READ READ one)
PROGRAM PROGRAM

(a) For the page, the buffer RAM area is divided by device size x 2
each.

(b) If the start address and stop address are set, only the
is executed.
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Mode and Page (MODE)

(6) Description of (3 and ()

No. Device data Buffer RAM data Data edit Positon line
width width mode
3 16 32 n 00
i 16 32 X 00
N = Device size FFFFF |

| Page 00

A0 BO — g M g
0 | 0 BO 2
MSB LSB cg;Y Cg;Y MSB 1.SB
Device Buffer RAM N Device
(2§:§uted with READ READ (executed with one)
PROGRAM PROGKAM

(a) For the page, the buffer RAM area is divided by device size x 4
each.

(b) If the start address and stop address are set, only the
is executed.
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(7) Description of (@ and ()

No. Device data Buffer RAM data Data edit Positon line
width width mode

iy 16 32 | n 01

) 16 32 X 01

N = Device size FFFFF

UN

N
143

Page 00

SP

ST

AO )
0 J I

MSB LSB == &= MSB 1.SB

, COPY COPY .
Device - Buffer RAM = Device
(§i2§Uted with READ READ (executed with one)
PROGRAM PROGRAM

(a) For the page, the buffer RAM area is divided by device size x 4
each.

(b) If the start address and stop address are set, only the Y
is executed.
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5.10 Partial Writing (ST/SP ADDRESS)

when executing the device function, it is possible to execute COPY or
PROGRAM mode partially between specified addresses instead of COPY or
PROGRAM of all the addresses of the device.

NOTE

When the type is set, the start address and stop address are
initialized to the address size of the device, Change the start
address and stop address after setting the type.

Depending on the operation mode of the device function, the
correspondence between the device address and buffer address differs.
See the section 5.9.

@ Operation

( Initial condition)

4
Setting the device type. See Chapter L.

Setting the function. See the sections 5.2 to 5.8.

Setting the operation mode and page. See the section 5.9.

® © 0 ©

Press (P38 [J & ] . Set the start address/stop address.

op (Example)
0 FFF The start address (0) and stop
‘ ‘ : address (FFF) of TYPE code 1015B
 ERREELEEET R R EEEEEEEEEEEEE device name Am2732A are displayed to
ST SP wait for ST input.

® Press O] 05? . Change the ST from 0 to 10.

e

rt , stop | (Example)
0 FFF ] The ST is changed from 0 to 10 to
— wait for SP input.

sta
l

® Press HOFM]. Change the SP from FFF to F10.

[
1 rt / sto
0 7 F

sta p {
1 |

0
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() Press Ci] . The setting of start address/stop address is terminated.

s
//Initial condition )
N )
4

® Press [T (&) . Execute the device function between start address/stop
address specified addresses (10 to F10).

d

K\Initial conditio?)
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6. DATA EDIT (EDIT COMMAND)

This chapter describes the data edit function and operation method of the

main command key LT,
6.1 Outline of Data Edit

(1) Data edit function

The data entered in this equipment can be edited and written into the
device. This function is called data edit function.

See the section 5.9.

NOTE

The address of the data to be edited is the address on the buffer RAM.
When copying data from the device to the buffer RAM, the device address
differs from the buffer RAM address depending on the operation mode.

Master device

i
\

COPY

See the section 5.3.

]

External machine

Serial input
Parallel input
See the section 7.4.

Il Data input

RUQUS
Buffer RAM

L Data output

Device

PROGRAM

See the section 5.4.

}External machine

Serial output
Parallel output
See the section 7.4.
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(2) Operation

Q\Initial conditio;\

g
(I Press CT].

@) Select the sub-command is selected with @toElorC¥ 1] /AT .

| [ |
EDIT0 RAM-EDIT @J-.- See the section
o 6.2.
T )
EDIT1 INSERT O... See the section
T ‘ 6.3.
|
T v
EDIT?2 DELETE @]..- See the section
o 6.4.
T L
EDIT8 CHECK-SUM EJ]--- See the section
T 6.5.
P ! The disply
The disply changes
changes EDITY9 BLOCK-—-STOR | whenever f]..- See the section
whenever - Cal 6.6.
C¥] T . N
| x
EDITA BLOCK-MOVE A]... See the section
T 6.7.
T i
EDITB BLOCK—-CHEN B)-.- See the section
o 6.8.
T !
EDITQ COMPLEMENT €].-- See the section
6.9.
T !
EDITD DATA-SEARC Bl-.- See the section
T 6.10.
T !

(Continued to next page)
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i |

‘ T

1 EDITF DATA-CLEAR | O+ See the section
‘ o 6.11.

| |

N

i

When U™ ] command operation is terminated, the result is displayed.

3 Pressing the C¥1 restores the condition to the initial condition.
It is possible to perform data edit by pressing [T ] without pressing

Ck] .
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6.2 Confirmation and Change of Data (RAM EDIT)
(1) RAM EDIT
Confirms and Changes the data of arbitrary address.

(2) Operation

[ Initial condition !
\ ;

[
(D Press CTJ 0] (] . Set RAM EDIT.
i

\

Figure 6-1 is displayed. | Wait for the input to a specified address.

\
. Specified address

, 32 RAM-EDIT
| 01, 23, 45, 11, 30

b Data of the specified
! address +2
B R Data of the specified
! address +1
R EERRRREEEEEEEEs Data of the specified
: address
‘ ! e b Data of the specified
1 ! address -2
' e Data of the specified
L, address -1

Figure 6 - 1 Display of RAM EDIT

@ To (a) or (b) or (c). v (@) Confirm the data of the specified
address and addresses back and
forth.

(b) Change the data of the specified
address, and confirm and change
the data by incrementing the
address (+1).

(c) After the data of a specified
address is changed, specify the
address again and confirm and
change the data.
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(a) Confirmation of data

(a-1) Press (2] . Increment the specified address by 1.

33 RAM-EDIT The address of the specified
23,45, 11, 30, 01 address plus 1 and data are
displayed.

|
i
1

(a-2) Press (¥ J or(C¥ ] . Decrement the specified address by 2.

J

RAM—-EDIT The address of the specified
3, 45, 11 address minus 2 and data are
displayed.

31
05, 01, 2

(a-3) When the data confirm, PressC¥ Jor(2]) .

(a-U) When the data change, Press [ ] . (See (b) or (c) mentioned later.)

(b) Change of data 1.

{(b-1) PressZ] (5] . Specify the address 2.

2 RAM—-EDIT The specified address and data are
00, 01, 02, 03, 04 displayed to wait for data input.

(b-2) PressE]E] (] . Change the data of the address 2 from 02 to 22.

3 RAM-EDIT | The data of the address 2 is
01, 22, 03, 04, 05 | changed to 22, the specified
— J address is incremented by 1 and
then the data is displayed to
wait for data input.

(b-3) Press(& ] . Only confirm the data of the address 3 but not change it.

4 RAM—-EDIT Increment the specified address by
22, 03, 04, 05, 06 1, and the data is displayed to
— I wait for data input.

(b-4) When the terminate, press [T .

(b-5) When the change repeatedly, press @Jtof] [st] .
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(¢) Change of data 2

(c-1) Pressf] Cs&] . Specify the address 5.

{ 5 RAM—-EDIT \ The specified address and data are
1 03, 04, 02, 06, 0T displayed to wait for data input.

(c-2) Press C& ) . Change the data of the address 5 from 05 to 55.

6§ RAM—EDIT | The data of the address 5 is
04, 55, 06, 07, 08 ' changed to 55, the specified
= address is incremented by 1 and
the data is displayed to wait for
data input.

(c-3) PressC ™ . Data is not changed and the system waits for the address
to be specified again.

gRAM—EDIﬂ
04, 55, 06, 07, 08

(c-4) PressE]@JE]E] (3 . Specify the address F056.

‘ F056 RAM—-EDIT The specified address and data are
26, 83, 9A, BT7, 6F displayed to wait for data input.

(c-5) PressP]E] C&J . Change the data of the address F056 from 9A to AA.

F057 RAM—-EDIT The data of the address F056 is
83, AA, B7, 6F, 56 changed to AA, the specified
= address is incremented by 1 and
then the data is displayed to
wait for data input.

(c-6) When the terminate, press (®D .

(c-7) When the change repeatedly, press E]tof] Csr] .

6 - 6 Feb 12/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

6.3 Data Insertion (Insertion)

6.3 Data Insertion (Insertion)
(1) Insertion
C) Address insertion
Insert one-byte data BDj into specified address FA.

Insert data by specifying FA at first, and BD only after that.
After insertion, data exceeding address FFFFF is not kept.

o N
FFFFE BD. FFFFF BDn -1
BDn -1 Set to
-] FA= FFFFF. !
| BD,
FA | BD, 7 RA | BDG
X X ‘ X X
Insert BDo
Before insertion After insertion -

Figure 6 - 2 Description of Address Insertion

@ Block insert

Insert data BDg between specified addresses (between FA and LA).
After insertion, data exceeding address FFFFF is not kept.

FFFFF | e ,
FFFEF
! Set to
BD, | FA=LA= FFFFF.
% \ BD,
— e LA’
; BD, .
| -
| ///
‘ FA BD, ‘/,~‘“/ FA BDo
Insert BDo
i Before insertion After insertion

Figure 6 - 3 Description of Block Insertion
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(2) Operation

@itial condition |

n

(D Press CTJ L (&) . Set insertion.

EDIT! INSERT Wait for selecting address insert or
ADRS, BLOCK | block insert.
— J
@ To (a) or (b). - (a) Address insertion

(b) Block insertion
(a) Address insertion

(a-1) Press (5] .

ADRS—INSERT 00 | Display FA set at present, and
12345 wait for FA input.

(a-2) Press [ PHEE . Change FA to 10.

]ADRS—INSERT 00 I Set FA to 10, and wait for insert
1 1T| data input.
]

(a-3) Press . Set insertion data to AA.

(a-U4) Press (51 . Execute address insertion.

ADRS—-—INSERT AA1
00 10 | Display during execution
! . |

Count Value

&
(ADRS”INSERT A_/g] Result display
01 11
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(a-5) When the terminate insertion, to (a-6).
When the insertion repeatedly, continuously insert data 55 into FA11.
Then, execute insertion.

ADRS—INSERT 55 Result display
02 12

Insertion can be executed repeatedly.
(a-6) Press [ ®t1 . Terminate insertion.

4
(Enitial conditionj)
N
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(b} Block insertion

(b-1) Press (] . Data
INST 00 Display FA and LA set at present,
12345 — 12345 and wait for FA input.
FA LA

(b-2) Press 0] [PHCH . Set FA to O.

INST ‘ Set FA to 0, and wait for LA

00
0 — 12345 input,

(b-3) Press [J®J PHCE . Set LA to 10.

Set LA to 10, and wait for

INST 00
1 insert data input.

0

(b-4) Press EJEJ. Set insertion data to 55.

INST 55
170

(b-5) Press (5] . Execute block insertion.

INST BUS¥ 55 Display during execution
0 — 10|

INST PASS 55 Result display
0 - 10

(b-6) Press [ ®&1 .
4

@itial condition>

6 - 10 Feb 12/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

6.4 Data Deletion (Deletion)

6.4 Data Deletion (Deletion)
(1) Deletion
C) Address deletion
Delete one-byte data on specified address FA.

Specify FA at first and press the after that to delete data by
one byte. When data is deleted, data FFy is inserted into FFFFF.

I R ;
FFFFF i  BD. ‘“‘*\n,\;\EEFFFf FFu
BD~ Set to
FA< FFFFF.
BD;
FA| BD - FA BD
BDg - BDg -1
X X Insert BDg X X
Before deletion After deletion

Figure 6 - 4 Description of address deletion

(2 Block deletion

Delete data between specified addresses (between FA and LA).
After insertion, data FFy for deleted byte is inserted from FFFFF.

FFFEFF BD.
FFFFF FFx
Set to
FA= LA= FFFFF.
BDn
BDo
LA
| - FA, BD
FA e =
XX Insert BDg X X
Before deletion After deletion

Figure 6 - 5 Description of Block Deletion
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(2) Operation

Qnitial condition)

4
(D Press CJE L] . Set deletion.

EDIT2 DELETE Wait for selecting address delete or
ADRS, BLOCK block delete.
@ To (a) or (b). —-rrrmremimem (a) Address deletion

(b) Block deletion
(a) Address deletion

(a-1) Press (s .

ADRS-DELETE Display FA set at present, and
12345 wait for FA input.

(a-2) Press [J0@J. Set FA to 10.

ADRS-DELETE
10

(a-3) Press (5] . Execute block deletion.

ADRS—-DELETE Display during execution

00 10

Count Value

¢

ADRS-DELETE Result display
01 10

(a-U4) When the terminate delete, to (a-5).
When the contimuously delete data of FA10, Press(51] .
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l
ADRS-DELETE ‘

02 10

Result display

\
Deletion can be executed repeatedly.

(a-5) Press (%%1] . Terminate deletion.

\

CInitial condition)

(b) Block deletion

(b=1) Press [&] .

1
DELE | Display FA and LA set at present,
12345 — 12345‘ and wait for FA input.
I
FA LA

(b-2) Press 0] BPTEE . Set FA to O.

DELE . Set FA to 0, and wait for LA
0 - 12345 input.
(b-3) Press [JP]. Set LA to 10.0
DELE
0 - 10
(b-4) Press (%] . Execute block deletion.
DELE BUSY Display during execution
0 - 10
4
DELE PASS Result display
0 - 10

(b-5) Press (7 .
s

(Initial condition>
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6.5 Confirmation of Data by Check Sum (CHECK SUM)
(1) CHECK SUM

Displays the check sum value between arbitrary addresses (FA to LA) of
the buffer RAM or fuse data.

(2) Operation
(a) Display of the check sum value of the buffer RAM

The check sum value adds the data every eight bits and one that the
result was shown by the hexadecimal of four digits.

(Enitial condition:>

4
(@ Press CEJEJLE]) . Set CHECK SUM.

EDITS8 CHECK-SUM The system waits for the selection
RAM, FUSE of the buffer RAM of fuse data.

(@ Press [5E] . Set the check sum of the buffer RAM.

(}{f\hﬂ SUM The currently set FA (first address)
‘ 12345 — 12345 and LA (last address) are displayed
— to wait for FA input.

@3 Press @ PTE . Change FA to 0 and set.

RAM SUM After FA is set to 0, the system
0 - 12345 waits for LA input.

@ Press (s ] . Change LA to FF and set.

1
RAM SUM BUS% CHECK SUM busy is displayed.
0 - FF
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Check Sum (CHECK SUM)

Check sum value

RAM SUM 12314 The check sum value is displayed.
0 - FF

® Press (®] .
4

<§nitia1 conditioni)

(b) Display of the check sum value of the fuse data

(Enitial condition\>

J
(D Press (T EICHE] . Set CHECK SUM.

EDITS8 CHECK-SUM The system waits for the selection
RAM, FUSE of the buffer RAM of fuse data.

(@ Press [PHCH (1] . Set the check sum of the fuse data.

FUSE SUM CHECK SUM busy is displayed.

L

l FUSE SUM 12314 l The check sum value is displayed.

|

(3) Press (&1 .
4

Initial condition:>

NOTE

The fuse data check sum is executed only when the TYPE code is PLD.
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6.6 Setting Data (Block Store)

6.6 Setting Data (Block Store)
(1) Block store
Sets data in between the specified addresses (FA to LA). If data is

four digits, it is set in the unit of the word and if data is two
digits, it is set in the unit of byte.

@ When data is four digits
FFFFF FFFFF
! X X X X
LA LA
‘—4~%%———-' Set so that
BD BB FA<LA < FFFFF
mn (LA-FA)=0dd
| BB number
FA FA AA
X X | X X
0 0
Set data AABB
between FA and LA.
Before the block store After the block store
@ When data is two digits |
FFFFF FFFFF
X X X X
LA LA
Set so that
; | A FA=< LA= FFFFF
BD AA
AA
AA
FA FA AA
X% X X
0 0
Set data AABB
between FA and LA.
Before the block store After the block store

Figure 6 - 6 Description of Block Store Function
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6.6 Setting Data (Block Store)

(2) Operation
<§nitial conditionxy
% _
(D Press CT]EJ (& ] . Set block Store.
Data
STOR 00
12345 - 12345
FA LA
® Press 0] 0%ET . Set FA to O.
STOR 00
0 - 12345
(3 Press CHCE] . Set LA to 11.
STOR 00
0 - 11
@
OABB is set.)
STOR AABB
0 11
(% Press (&) . Execute block store.

AABB
11
&
STOR PASS AABB
0 - 11
® Press [l .
4
Initial diti \\
<:n1 ial condition )
6 - 17

The currently set FA and LA are
displayed to wait for FA input.

After FA is set to 0, the system
waits for LA input.

After LA is set to 11, the system
waits for data entry.

Press FJAJBJB]. Set the data AABB. (When three digits such as ABB are set,

STORE busy is displayed.

The result is displayed.
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6.7 Copy of Data (Block Move)

6.7 Copy of Data (BLock Move)

(1) Block move

Copies the data of n byte from FA to the area of n byte from LA.
When FA = LA, n = 0, an error occurs,

@ When| LA-FA | =n
! |
| - Set so that
X X PoX X FA+n= 100000,
LA+n LA+n.- LA+n= 100000
: BD; T - BD
LA /,»ﬁ/ LA
X X . n byte -~ X X
FA+n . .- FAm
L < Not changed after
BD; T BD; the copy
FA ” FA
X X ‘ XX
Copy of BD
Before block move After block move
@ When| LA-FA | =n
l Set so that
X X X Xt FA+n= 100000,
LA+n _.t——=— LA+n= 100000
e BD, ‘
BD, e N
FAw ™, | BD;
LA |- ‘ n byte LA
BD [ ~ BD -~ After the copy.
FA 0 FA only the BDy is
X X X X not changed.
Copy of BD:
Before block move After block move

Figure 6 - 7 Description of the Block Move Function
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6.7 Copy of Data (Block Move)

{2) Operation

<§nitia1 conditionj)

4
(IO Press CTJ A [CsE] . Set block move.

Byte count
MOVE 0 The currently set FA and LA are
12345 - 12345 displayed to wait for FA input.
FA LA

(@ Press @] PEET] . Set FA to O.

MOVE 0 After FA is set to 0, the system
0 - 12345 waits for A input.

® Press Py . Set LA to FF.

\ MOVE 0 After LA is set to FF, the system
l 0 — FTF waits for byte count entry.

L

@) Press . Set the byte count to 55.

‘MOVE 5
! 0 — F

"11‘ (]

% Press (] . Execute block move.

MOVE BUSY 55 MOVE busy is displayed.
0 - FF
4
MOVE PASS 55 The result is displayed.
0 - FF

(6 Press (&1 .
4

( Initial condition:>
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6.8 Data Exchange (Block Change)

6.8 Data Exchange (Block Change)
(1) Block change

Exchanges data of n bytes from FA with the data of n bytes from LA.
If FA = LA, n = 0, an error occurs.

\
X X X X Set so that
| LA-FA | =n,
— . . FA+n= 100000 and
BD: T e BD, LA+n= 100000
n byte .-
LA / o=l LA
X X - X X
BD; n byte . BD,
.l,,/,’ ‘\\
FA —— " FA
X X X X
1
Exchange of
BD, with BD:
Befor block change > After block change

Figure 6 - 8 Description of the Block Change Function

(2) Operation

/&nitial condition \

4
(D Press CTJ B (&) . Set block change.

Byte count
CHEN 0 The currently set FA and LA are
123 4_EL — 12345 displayed to wait for FA input.
FA LA
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6.8 Data Exchange (Block Change)

(@ Press @] 0HCH . Set FA to O.

CHEN 0 After FA is set to 0, the system
0 - 12345 waits for LA input.

3 Press PHCE) . Set LA to FF.

After LA is set to FF, the system

CHEN 0
6 - FF waits for input of byte count.

@ Press BJE]. Set 55 bytes.

5

CHEN 55
0 - FF

® Press (%] . Execute block change.

CHEN BUS% 55 On block change is displayed.
0 — FF
&
CHEN PASS 55 The result is displayed.
0 - FF

® Press (Rl .
4

(Initial condition>
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6.9 Data Reversal (Complement)

6.9 Data Reversal (Complement)
(1) Complement

Reverses the data between arbitrarily specified addresses (FA to LA).

: FFFFF FFFFF
LA LA
46 B9 Set so that
u7 B8 FA< LA= FFFFF
05 FA
FB ol
FA 55 FA - AA
0 0
Data
reversal
Before complement — > After complement

Data reversal refers to reversing the binary data O and 1 in the data area.

Example of data reversal
Data before reversal Data after reversal
| Binary data i Hexadecimal Binary data Hexadecimal
! i data data
01000110 1 46 10111007 B9
01000111 ! u7 = 10111000 B8
00000101 05 Rever- 11111010 FA
sal
11111011 FB 00000100 ou
01010101 55 10101010 AA

Figure 6 - 9 Description of the Complement Function
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6.9 Data Reversal (Complement)

Operation

<§nitial condition:>

4
Press CE ) ] s ] . Set complement.

CMPR |
12345 — 12345
FA LA

Press @] PACE | Set FA to O.

CMPR

0 - 12345

Press FJFJ. Set LA to FF.

CMPR
0 - FF

Press (5] . Execute complement.

CMPR B'U’S%%
0 - FF
4
CMPR PASS
0 - FF
®) Press [CEED .
4
<§nitial conditioni)
6 - 23

The currently set FA and LA are
displayed to wait for FA input.

After FA is set to O, the system
waits for LA input

On execution is displayed.

The result is displayed.
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6.10 Data Search

6.10 Data Search

(1) Data search

Indicates the head address of the search data in all the buffer RAM

area.

The search data string (BDo to BDs) is in the unit of 1 byte (8 bits) and
can be up to 6 bytes. If only 4 bits of BDo is specified, the upper U4 bits

are recognized to be 0.

FFFFF

BDs

BD.

BDs
BD;

BD,

Search data address

BA,

BDg

BDs

BD4

BDs
BD.

BD,

BDg

BDy<——Search data —— BDs

The addresses (BA; or BA;) of the continuous search data
(BDy to BDs) and head data (BDy) are indicated.

|
1

Figure 6 - 10 Description of Data Search

6 - 24
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6.10 Data Search

(2) Operation

K}nitial conditionj)

&
(D Press CE] P[] . Set data search.

\ SERC The system waits for search data
00 input.

Search data

@ Press . Enter the search data 5AB.

SERC

05AB |

® Press (%] . Execute data search.

SERC BUSY¥ On search is indicated.
T 05AB (In this case, the search data is
1 set on O05AB.)

@ To (a) or (b). —---ommmm e (a) When search data exists.
(b) When no search data exists.

(a) When search data exists.
Search data address

10 (Example)
05AB The search data address (the head
address of the search data) 10 is
displayed.

SERC

(a-1) Press CA7] . Display other search data address.

20 (Example)
05AB The search data address 20 is
displayed.

SERC
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6.10 Data Search

(a-2) Press 2] . Display other search data address. The search data

exists until PASS is displayed.

SERC PASS 30
05AB

(a~3) Press (&1 .
Initial condition.

(b} When no search data exists.

SERC PASS
05AB

(b-1) Press [[f&1 .
4

<§nitial conditionj)

6 - 26

The last search data address and
PASS are displayed.

If no search data address is
displayed but PASS is displayed,
it means that no search data
exists.
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6.11 Initialization of Data (Data Clear)

6.11 Initialization of Data (Data Clear)
(1) Data Clear
Changing the content between buffer RAM specified addresses to FF (or

00). Clears all the fuse area. (For the fuse area, see the
terminology description of the section A.9.)

FFFFF FFFFF
BD3 BD3
LA LA
BD; FF
(or 00)
FA FA
BD; . BD4
0 ———— 0
Data is cleared.
Before data clear > After data clear
(The execution
time is about
12 seconds.)

Figure 6 - 11 Description of the Data Clear Function
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6.11 Initialization of Data (Data Clear)

(2) Operation

<§nitial conditionj>

&
(1D Press CZ]FJ ] . Set data clear.

EDITF DATA-CLEAR
RAM, FUSE

@ To (a) or (b).

(a) When the RAM is cleared

(a-1) Press [ .

RAM CLEAR

12345 -

(a-2) Press [] (OHEE |

RAM CLEAR

0 - 12345

(a-3) Press FJF]. Change LA to FF.

(a-U) Press [ S1] . Execute RAM clear.

RAM CLEAR BUS%
4
RAM CLEAR PASS
(a-5) Press (&1 .
[
<§nitial condition:>
6 - 28

The system waits for the selection
of RAM clear of fuse clear.

When the RAM is cleared.
When the fuse is cleared.

The currently set FA (first
address) and LA {last address)
are displayed to wait for the
input to FA.

Change and set FA to O.

After FA is set to 0, the system
waits for the input to LA.

On clearing is displayed.

The result is displayed.
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6.11 Initialization of Data (Data Clear)

(b) When the fuse is cleared

(b-1) Press [HcY (5] . Execute fuse clear.

FUSE CLEAR BUSY%
4
FUSE CLEAR PASS
(b-2) Press (&1 .
|8
<§nitial condition\y
NOTE

On clearing is displayed.

The result is displayed.

Fuse clear is executed only when the TYPE code is PLD.

6 - 29*
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7.1 Data Transmission

7.1

DATA TRANSMISSION (SELECT COMMAND)

This chapter describes the data transmission function and operation method
of the main command key [EZT) .

Data Transmission

This equipment is provided with the RS-232C specification based serial

interface and Centronics specification based parallel interface as the
interface with the external equipment.

For transmitting data through these interfaces, operate the equipment as

follows.

Serial transmission

Setting the serial interface
|

Parallel transmission

.-« See the section

7.2.

Setting the transmission format

.- See the

Executing data transmission

- See the

section 7.3.

section 7.4.

Serial Serial Serial Parallel | Parallel | Parallel
input output verify input output verify
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7.2 Setting the Serial Interface (I/O condition)

7.2 Setting the Serial Interface (I/O condition)
(1) Setting the I/O condition
The following three types of the I/O condition settings are available.
(1) Transmission speed (baud rate)

Adjust the baud rate corresponding to the external equipment.
Table 7-1 shows the relation between the baud rate and display.

C) Word configuration (bit configuration)

Table 7-2 shows the relation between the word configuration and
display.

() XoNs XOFF control
Set whether Xgy, Xopp contrl is used by the band shake of the
serial interface. Table 7-3 shows the relation between Xgy,

Xorr control and display.

Table 7 - 1 Relation between the baud rate and display

Baud rate (bps) Display
110 110
300 300
600 600
1200 1200
2400 2400
4800 U800
9600 9600
19200 19200
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Table 7 - 2 Relation between the word configration and display

Word configuration
Display
Word length Parity | Stop bit

7 Even 2 TEV2
7 0dd 2 70D2
7 Even 1 TEV1
7 0dd 1 70D1
8 None 2 8NO2
8 None 1 8NO1
8 Even 1 8EV1
8 0dd | 1 80D1

Table 7 - 3 Relation between Xgy, Xgpp control and display

Xon , Xorr control l Display
Xon, Xorr control is performed. ENA
No Xox , Xorr control is performed. DIS

{2) Operation

<jInitial conditio§>

4
(D Press [axd] [J (&) . Set I/0 condition.

BAUD WORD Xon
{ 9600) 8N02, ENA

Baud rate Word con- Xons XorF

figuration control

The currently set I/0 condition is
displayed to wait for the selection
of the baud rate.
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7.2 Setting the Serial Interface (I/0O condition)

@

Press C2AJor(C¥ ] . Select baud rate.
(The display changes as shown in Table 7-1.)

BAUD WORD Xon
(19200 8N02, ENA
! 2

(Example)
Select 19200.

After the baud rate 19200 is set,
the system waits for the selection
of the word configuration.

Press (8 .
BAUD WORD Xon
19200 (8NO02) ENA
Press CAJor(CY¥ ] . Select word configuration.

(The display changes as shown in Table 7-2.)

BAUD WORD Xon
19200 (8EV1] ENA

Press [PB8CE] .,
BAUD WORD Xon
19200, 8EV1 (ENA)J

(Example)
Select 8EV1.

Set the word configuration 8EV1 and
the system waits for the selection
of Xon,Xorr control.

Press CZ2Jor( ¥ . The system waits for the selection of Xon ,Xorr
control. (The display changes as shown in Table 7-3.)

BAUD WORD Xon
19200, 8EV1 [DISJ

Press (s ] .

4

<iInitial conditio§>

(Example)
Select DIS.
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7.3 Setting the Tansmission Format

7.3 Setting the Transmission Format

(1)

Setting the transmission format

Set the translation format and the terminator for the time of output.
If the format is ASCII-HEX or JEDEC, it is necessary to set the

sub~-format code.
For details,

refer to the translation format of the section A.2.

Table 7-4 shows the relation between the translation format and
display, Table 7-5 shows the sub-format code and Table 7-6 shows the

terminator display and

set content.

Table 7 - 4 Relation between the translation format and display

Translation format Display Remark

INTELLEC HEX INTELLEC

MOTOROLA S RECORD MOTOROLA

TEKTORONIX HEXADECIMAL TEKTRONIX

EXTENDED TEKHEX EX-TEKHEX

ASM-86 HEXADECIMAL ASM-86

ASCII-HEX TR-HEX/10 TR-HEX (without stop mark)
TR-HEX/18 TR-HEX (with stop mark)
ASCII:** with sub-format specification

DG BINARY DG-BIN:** with sub-format specification

DEC BINARY DEC-BIN

HP64000ABS HP64000ABS

JEDEC JEDEC: ** with sub-format specification

OPTION OPTION O No used

** Sub-format code

Note : The JEDEC format is available only when the TYPE code is PLD

type code.
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7.3 Setting the Tansmission Format

The sub-format code is as follows in the case of JEDEC format.

For the DG BINARY and ASCII-HEX sub-format, see the translation format

of the section A.2.

Table 7 - 5 Sub-format code and functional content

Bit configuration Sub-

% T format Functional content
D7 | Ds | Ds l Dy | Ds | D2 | D1 | Do | code

;

; | Checks data check sum and
0, 0 0. 0] 0] O 0, O 0 0 | transmission check sum (input).

% Checks data check sum only
0, 0, 0+ 1, 0 0 0O, O 10 | (input).

; Checks transmission check sum
0 0 11 0/ 0] 0] 0i O 2 0 | only (input).

i f Does not check data check sum or
o, 0 1t 1] 0y 0, O 3 0 : transmission check sum (input).

Table 7

- 6 Terminator display and set content

Terminator display

tZ

NON

t Z(control Z){1Ax) is output
after the output of translation
format

Translation format -

t Z{control Z)

Nothing is output before and
after the output of translation
format.

Translation format
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7.3 Setting the Tansmission Format

(2) Operation

Gnitial conditiors

4
(1) Press [EEED ] (st . Set transmission format.

FORMAT TERM The currently set translation
( INTELLEC) *t7Z format and terminator are displayed
— : to wait for format input.

Translation format Terminator

@ Press C¥JorCA] . Select JEDEC format.
(The display changes as shown in Table T-L4.)

FORMAT TERM The system waits for the input of
( JEDEC: 00] Y Z the sub-format code.

®3) Press F]J0J. Change the sub-format code from 00 to 30 (See Table 7-5).

FORMAT TERM
( JEDEC:30) 12

@ Press [HECY .

FORMAT TERM Set the format to JEDEC:30 and the
JEDEC:30 { 12Z] system waits for the selection of
— the terminator.

® Press C¥Jor[C A . Select a terminator.
(The display changes as shown in Table 7-6.)

| FORMAT TERM (Example)
\ JEDEC:30 (NONJ Select NON.

®) Press [E&E].
4

<Initial conditiorD
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7.4 Data Transmission Method

7.4 Data Transmission Method

For data transmission, the serial port or parallel port is used.
Data transmission method includes data input, data verify and data output.
Table 7-7 shows the functional content.

Table 7 - 7 PFunctional content of data transmission

Function Function | Sub~command Functional content

display
Serial S-IN £ Inputs data through the serial port.
input
Serial S-0U M Outputs data to the serial port.
output
Serial S~VE 2] Compares serial port input data with
verify buffer RAM data.
Parallel P-IN ] Inputs data through the parallel
input port.
Parallel P-0U F] Outputs data to the parallel port.
output
Parallel P-~VE F] Compares parallel port input data
verify with buffer RAM data.
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Table 7 - 8 Content of Parameters to Transfer Data

Parameter set

Function Translation format Remarks
OA FA LA

Serial input, INTELLEC HEX O X X Operates
Serial verify, MOTOROLA S BA = TFA - OA
Parallel input, TEKTRONIX HEX
Parallel verify EXTENDED TEK

ASM-86

HP64000 ABS

ASCII-HEX O X O

DG binary X O (O | operates no

DEC binary BA = TFA - OA

JEDEC X X X All parameters

are not disabled.

Serial output, INTELLEC HEX X C) C) Outputs data
Parallel output MOTOROLA S between FA and

TEKTRONIX HEX LA.

EXTENDED TEK

ASM~86

HP64000 ABS

ASCII-HEX

DG binary

DEC binary

JEDEC X X X All parameters

are not disabled.

Parameter set enable
Parameter set disable

Jul 12/90




R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

7.4 Data Transmission Method

The number of the OA effective digits differs depending on the

translation format.

Table 7-9 shows the number of the OA effective digits.

Table 7 -= 9 Number of OA Effective Digits
Translation format Number of OA digits

INTELLEC HEX 5 digits
MOTOROLA S RECORD 8 digits
TEKTORONIX HEXADECIMAL 4 digits
EXTENDED TEKHEX 8 digits
ASM-86 HEXADECIMAL 5 digits
ASCII-HEX (TR-HEX/10, TR-HEX/18 inclusive) 6 digits
BINARY (DG BINARY, DEC BINARY) -
HP64000ABS 8 digits
JEDEC -

If OA over the number of effective digits is specified,
exceeding the effective digits is recognized to be 0.

the address

In the case of BINARY and JEDEC format. OA cannot be set.

7 -10
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7.4 Data Transmission Method

7.4.1

(M)

Functions of FA, LA and OA

This section describes the functions of the parameter FA (first
address), LA (last address) and OA (offset address) used at the time
of data I/0.

At the time of data input
When BA = TFA - OA is operated
The OA has the following function to the buffer RAM address (BA).

The set OA value serves as subtracting from the address on the input
translation format as [BA = TFA - OA | -

When BA = TFA - OA is not operated

DG binary and DEC binary do not operate the BA = TFA - OA.
The address set by FA inputs data in the buffer RAM at first.

When the address stop function is enabled

In the format with last address stop function (DG binary, DEC binary,
ASCII-HEX), data is input to the address set to the LA set value and
data input is completed when the last address stop function is enabled.
The last address stop function is turned ON or OFF by setting switch
function ( [sax1 ] command) .
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7.4 Data Transmission Method

(2) Data Input Method

(1) Inputting data to operate BA = TFA - OA

@ In case of 0A=0 MAX
FFFFF
TFA R R
BA=TFA
00— 0>
Translation Buffer RAM
format =
Input
MAX |
@ In case of OA=TFA |
oA | \
: \\*\EFFFF g
TFA
0 BA=0-——————
Translation Buffer RAM
format =
Input
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7.4 Data Transmission Method

' ® In case of MAX
‘ OA<TFA
OA . FFEFP
TFA
\‘\BA;.
0 o
Translation Buffer RAM
format =
Input
@ In case of
OA>TFA MAX §
|
OA|
§ \‘*\EFFFF
The part TR 27 -
is not entered.
0]
Translation Buffer RAM
format =
Input
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C) Inputting data to operate no BA = TFA - OA

Set FA instead of OA in the binary format.
the binary format to the FA of buffer RAM.

Input the first data in

Translation
format

FFFEF

FA

=
Input

Buffer RAM

C) Inputting data when the last address stop function is enabled

When the last address stop function is ON in the binary format and

ASCII-HEX format, input data to the LA set value and end data input
(the last address stop function is turned ON or OFF by switch set

command) .

When the last address stop function is enabled.

This part is
considered as
disabled and
is read.

i

Read by dummy
read for about

3-sec time-out. L— i
Translation

format

FFEFFF

=
Input

Buffer RAM

LA

FA

7

14
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7.4 Data Transmission Method

{(3) At the time of data output

FA and LA indicate the address on the buffer RAM outputting data.

The first address on the output translation format is FA set value.
However, in the case of binary format, no address exists on the
format. By incrementing the address by 1 gradually, output data up to
LA,

The initial values of FA and LA are set in device size.
In the case of JEDEC format, FA and LA cannot be set.

FFFFF MAX
LA —— 8
In case of
binary format
\
4
|
\
\ t
FA 1~ AR E—
] |
0! i
Buffer RAM = Translation
Data Output format
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7.4 Data Transmission Method

7.4.2 Ending Data Input

(D Format analyzing © Dummy read for
/ routine {  About 3-sec
a | time-out
\ Format \
T j analysis r | _ PASS
! passed 4 : end
An error occured ® Dummy read for
during format ! about 5-sec
analysis. ( time-out
\
ﬁ ; . ERROR
end

(1) Formats are analyzed by analyzing routine C) and data input is
enabled.

(2) When the format analyzing routine ends (passes), dummy read routine
(@ for about three-second time-out is enabled. Because it is done in
order to read disabled data that may be added to the end of a format
file. When time between characters to be input exceeds about three
seconds, the routine ends and passes.

(3) When an error occurs in the format analyzing routine, format analysis
is interrupted and dummy read routine (3 for about five-second
time-out is executed. When time between characters to be input
exceeds about five seconds, the routine ends to cause an error.

Note: The format analyzing routine requires about 30-second time-out.
The time-out can be ON or OFF by switch set.
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7.4 Data Transmission Method

7.4.3 Data Input Method

@ Operation

/&Initial conditiorD

4
(I Press (el PJ S . Set serial input.

In the case of JEDEC format, to 3.
In the case of binary format, to (a).
In the case of ASCII-HEX format, to (b).

OA
S—IN 12345678 The currently set OA is displayed
o and the system waits for OA input.
(2) Press f]. Set OA to 0.
S—IN 0

(3) Press (3] . Execute serial input.

S—IN BUSY On execution is indicated.

[t Check sum value

S—IN PASS The result is displayed.
! In the case of JEDEC format only,
‘ the check sum value is displayed.

@ Press (&1 .
4

/Initial conditiorD
\_
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7.4 Data Transmission Method

(a) In the case of binary format

S—IN
12345 - 20000
FA LA
(a-1) Press E]JE]. Set FA to FF.
S—IN
FF - 20000
(a-2) To 3.

(b) In the case of ASCII-HEX format

OA

S—IN 80
12

The currently set FA and LA is
displayed and the system waits for
FA and LA input.

The currently set OA and LA is
displayed and the system waits for
OA and LA input.

(b-1) Press LIJPJPJ@] PHEF , Set OA to 1000.

S—IN 10000
12345

(b-2) Press EJF]. Set LA to FF.
S—IN 10000
FF

(b-3) To 3.

7-18
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7.4 Data Transmission Method

7.4.4 Data Output Method

@ Operation

<Initial conditiorD

4
(D Press [EiE] [J (&) . Set serial output.
In the case of JEDEC format, to @.

S—-0U l The currently set FA and LA are
12345 — 1234 SJ displayed to wait for FA input.
FA LA

(2 Press 0] [T . Set FA to O.

S—-0U After FA is set to 0, the system
0 - 12345 waits for LA input.

@) Press . Set LA to FF.

S—0U

@ Press [ ] . Execute serial output.

S—-0U BUSY Z On execution is indicated.

S—-0U PASS The result is displayed.

® Press (&1 .
4

(Initial conditiorD
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8.1 Debug RAM Function

8. DEBUG FUNCTION AND SETTING

8.1 Debug RAM Function

R4945 can debug ROM of 512 Kbits or less at real time by connecting debug
RAM of the option.
If debug RAM is used, it is possible to debug like inserting ROM in the
socket on the target which inserts ROM usually programed.

(1)

® ©

® ©

Operation

<jInitia1 conditio£\

4
Press (&l B] s8] . Set the debug RAM mode.

Press (& 1or(CX¥ ] . Select the input/output mode.

256k (SENDJ NORM

1
SELCB DEBUG—-RAM J

for SEND : The data of buffer RAM is transfered debug RAM.

for LOAD : The data of debug RAM is read buffer RAM.
Press [BHC] .

Press LAJor(¥ ] . Select the operate mode.

SELCB DEBUG—-RAM
256k SEND (NORM]J

|

for NORM : Normal mode is set.
for SPLI : Split mode is set.

Press (%} . The data is transferred between debug RAMs.
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8.1 Debug RAM Function

(2) Applicable TYPE

Refer to the device set code list for TYPE to which debug RAM function
can correspond.

(3) The remarks in data transfer

only the data for the size of two times TYPE is transferred to debug
RAM (TR49403) when the I/0 mode is set to SEND.

Encluding the case of 512 K.

All data of debug RAM is read to buffer RAMs for LOAD.

NOTE

1. When the power sources are turned on connecting R4945 with debug RAM,
turn on the power source of R4945 before.

2. Debug RAM function corresponds to the revision of system ROM since
Rev., F00.
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9.1 Precheck (insertion error preventing) Function

FUNCTION AND SETTING OF THE SWITCH (SELECT COMMAND)

This chapter describes the switch function and operation method of the
main command key [Ei&7 . The individual functions are described from the
section 9.1 to the section 9.5, and the setting method is explained in the
section 9.6.

Precheck (insertion error preventing) Fuction
Precheck function checks whether device insertion error or non-insertion

occurs before the execution of the device function (execution of the
program) and if such an error exists, notifies of the error with the alarm.

NOTE

1. The precheck function sometimes dispatches an error even if the
device is inserted properly or dispatches no error if insertion error
or non-insertion occurs. Insert the device carefully.

2. The precheck judgement level can be adjusted. See the section 13.3.1.

3. The objective of the precheck function is not to judge whether the
device is good or not.

ID-CHECK Function

This function checks whether the funtion of the device containing ID code
(manufacturer code and device code) is executable with the TYPE code
currently set on the device inserted in the socket.

CAUTION

Although the device setting code list shows the devices enabling ID-AUTO
and ID~-READ, there is a device without ID code depending on the shipment
year. If ID-AUTO or ID-CHECK is executed to this kind of device, it may
be damaged. See the device setting code list of the section A.1.

Time—-out Function
This fuction dispatches an error unless the next character is entered or

output within the specified time of about 30 seconds at the time of I/0 of
the translation format (when executing [Fax7, 07 , ' : &1, and ] ).
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9.4 Key Tone Function

9.4

Key Tone Function

This function sets the key tone ON/OFF when the key is pressed.
Pass, Fail Tone Function

This function sets the ON/OFF of the buzzer sound notifying of an error
during command execution or termination of command execution.

Last Address Stop Function

When the address inputting data in the buffer RAM corresponds to the last
address to input translation format (execute (ix7, §] r B » B and
command), this function ignores the continuous data and ends inputting
translation format. The translation format for the function is listed
below.

DG BINARY
DEC BINARY
ASCII-HEX (TR-HEX/10 and TR-HEX/18 inclusive)
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9.7 Setting Switch ON/OFF

9.7 Setting Switch ON/OFF
(1) Switch setting content
Table 9-1 shows the switch setting content.

Table 9 - 1 Switch Setting Content

Function Setting

Content Display Display Content

Precheck PRE-CHECK ON Performs precheck. *
OFF Performs no precheck.

ID-CHECK ID-CHECK ON Performs ID-check.
OFF Performs no ID-check. *

Time-out | TIME-OUT ON Performs time—-out check. *
OFF Performs no time-out check.

KEY tone | KEY-TONE ON Dispatches key click sound. *
OFF Dispatches no key click sound.

PASS, ALARM ON Dispatches PASS, FAIL sound. *

FAIL

sound OFF Dispatches no PASS, FAIL sound.

Last LA-STOP ON Ends data input by last address.

address

stop OFF Ends no data input by last address.

* Initial value (Set at the time of shipment)
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9.7 Setting Switch ON/OFF

(2) Operation

<jInitial conditio%)

4
Press (€7 F] CsE] . Set the switch.

S

@ Press CA] LY ] . Select ID function.
(The function display changes as shown is Table 9-1.)

SWITCH
( ID-CHECK) OFF

® Press [EEY .

After ID CHECK is set, the system
ID-CHECK (OFF) waits for the setting of ON/OFF.

@ Press (U4 (& . Set ID CHECK to ON.
&

( Initial conditiorD
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9.8 Change of Device Condition

9.8 Change of Device Condition
Changes the Vcc voltage level in device function READ to 5% or £10%.
@ Operation

(1) Press (] Csrg.

SELCC DEV—-COND
R—-Vecec (+— 5%)

(2@ Change the voltage level to +5% or +10% with LAJ or CY¥ ] and press
the C81],

NOTE

When the TYPE is set by TYPE command, the Vcc voltage level is set to
£5%.
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10.1 Backup of the Parameter Set Value

10. SET VALUE BACKUP AND CONFIRMATION OF THE REVISION (SELECT COMMAND)

This chapter describes the set value backup, revision confirmation
function and operation method of the main command key [SEET.

10.1 Backup of the Parameter Set Value

(1) Backup Function

This equipment is equipped with the backup function to enable it to be
used under the set condition when the power is turned ON.

The following contents are backed up.

Device type

Device function

I/0 condition (baud rate, word configuration, etc.)
Translation format

Device condition

Switch function

O

@OE
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10.1 Backup of the Parameter Set Value

(2) Operation

Gnitial conditiory

4
(D Press Gl FICE] .

INITIAL The system waits for the selection
REV, INI T, Mset of paremeter setting backup.

(@ Press [PHCY [HCF , Select parameter setting backup.

INITIAL
REV, INIT, Mset

(3 Press (] . Execute parameter setting backup.

Ms et INITIAL On execution is displayed.
BUSY
4
Mset INITIAL The result is displayed.
PASS

@ Press [E1 .
fn
&

(Initial condition)
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10.2 Initialization of the Parameter

10.2 Initialization of the Parameter
(1) Initialization of the parameter

The initialization of the parameter refers to changing the parameter
set value to the same set value as at the time of shipment.

Table 10-1 shows the initial parameter value (value set at the time of
shipment).

Table 10 -~ 1 Initial Parameter Value

Setting item Initial Parameter value

Device type

TYPE code 390552
Device manufacturer Fujitsu
Device name MBM27C4000

Device fuction

Function COPY

Operation mode 0808N0O0 (8-bit normal condition)
Page 00

Start address (ST) 0

Stop address (SP) TFFFF

Transmission format

Translation format INTELLEC HEX
Offset address 0
Terminator Z (control Z)

I/0 condition

Baud rate 9600bps
Word configuration 8N0O2 (8-bit without parity, 2 stop
bit)
Xon: XoFF control ENA (Performs XgN. Xopp control.)
Remote control OFF

Switch fuction

Precheck ON
ID-CHECK OFF
Time—~out ON
Key tone ON
PASS/FAIL sound (alarm sound)| ON
Last Address Stop OFF
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10.2 Initialization of the Parameter

(2) Operation

<iInitial conditio%)

4
(D Press (el F] (] .

! INITIAL The system waits for the selection
1 REV, INIT, Mset of parameter initialization.
@ Press [ .
INITIAL Select parameter initialization.
REV, INIT, Mset

3 Press [ . Execute parameter initialization.

INIT INITIAL On execution is displayed.
BUSY®
&
INIT INITTIAL The result is displayed.
PASS

@ Press (k] .
4

&Initial conditiorD
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10.3 Confirmation of the Revision

10.3 Confirmation of the Revision
It is possible to confirm the revision of this equipment.

@ Operation

<jInitial conditio%)

4
(D Press (el FJ (5] .

| INITIAL The system waits for the selection
‘ REV, INIT, Mset of the revision confirmation.

(@ Press (] . Execute revision confirmation.

INITIAL The revision is displayed.
R4945 Rev. A0D

Revision
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11.1 Error Treatment During the
Execution of the Device Function

11. ERROR TREATMENT

When an error occurs, the [ERR], error code and error status are
displayed, indicating how to treat the error,
For the content, see section A.10.

11.1 Error Treatment During the Execution of the Device Function

As for the errors during the execution of the device function, one type

stops the operation, indicating the error and another type interrupts the
operation temporarily.

(1) Error during the execution of PROGRAM, ERASE or SECURITY

When an error during the execution of PROGRAM, ERASE or SECURITY
occurs, the operation is interrupted. Release the condition with [®]].

K\Error occurrencei)

4
Function on Error Error
execution code status
PROG ERR 72 00 (Example)

Display of an error in PROGRAM

Press [®#7 . Release the error.

3

<jInitia1 conditioé)
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Execution of the Device Function

(2) Error during the execution of BLANK, READ

When an error during the execution of BLANK or READ occurs, the
operation is interrupted.
Treat as follows.

K\Error occurrence )

Function on Error Error
execution code status

0 00 (Example)
AA Display of an error during the
— ; — — execution of READ

Device address RAM data Device data

(1) When the execution chancel, to@.
When the execution continue, Press( 2] .

Check sum value

‘ |
READ SUM 1234 |  With the check sum value and error
| 12345 55 AA } data displayed, the execution is
: ' terminated.

Last error data on the execution

@ Press (CHEED .

(Initial condition |
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11.2 Treatment of Error at the time of Data Transmission

The errors at the time of data transmission are divided into error at the
time of data input/output and error at the time of data verify.

(1) Errors at the time of data input/output

/ \
( Error occurrence )

Serial Error Error
input code status
S—IN ERR 44 20 (Example)
Display of time-out error during
serial input
Press (&1 .

[ Initial condition )
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the time of Data Transmission

(2) Error at the time of data verify

If the input data does not coincide with the buffer RAM data, an error
occurs. The error indication is displayed after all the data are
entered. The displayed data is the first data which does not coincide.

RN
\

Q\Error occurrence |

s

(D Input of all data.

Serial Error Error
verify code status
S—VE ERR 48 00 (Example)
| 12345 55 AA Indication of an error during
— , — ‘ serial verify execution
Buffer RAM RAM Input Indication of other error than
address data data JEDEC format error
or
' |
i Indication of an error in

VE ERR 48 00
2314 JEDEC format

Fuse address

(2 Press (Rl .

KInitial condition /\
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at the time of Power ON

11.3 Treatment of Error at the time of Power ON

When the POWER switch is turned ON, the self-diagnosis function is
actuated and automatically checks the following items. If an error
occurs, the check items are displayed and the operation is stopped or
interrupted.

If this error occurs, notify the nearest dealer or the sales/support
office of the error condition.

(1 POWER Switch ON.

al est Indication of on initial test

T
Revwv.

Initi
R4945

7
y ‘
& Error occurrence |

4

Initial Test Error Indication :

system ram error Error indication during system
RAM check (to (a).)

Initial Test Error indication during system

system rom error ROM check (to (a).)

Initial Test Error indication during buffer

buffer ram error RAM check (to (a).)

Initial Test Error indication during program

system hard err circuit check (to (b).)

(a)
() Contact the dealer.

@ Power switch OFF.
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11.3 Treatment of Error
at the time of Power ON

(b)

NOTE

When [backup error] is displayed, the parameter is initialized.
Set the parameter again.

@
@

©

@-1

Press [#1 . The parameter is initialized.

Set the parameter again.

Press (ixd ] (] (g (QaCT [&r] .

The parameter is backed up. (See the section 10.1.)

When PASS is displayed, the equipment can be used normally.

When Error indication.

Mset INITIAL
Err 05 00 ; Error indication
Contact the dealer.
@-2 Press [C®EED .
&
Q}nitial condition\> -------------------- Other functions than the parameter

11 - 6%

set value backup can be used.
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12.1 Transition to Remote Control Mode

12. REMOTE CONTROL
The remote control is the function enabling the control from outside using
the serial port (RS-232C) of this equipment.
This chapter describes how to transfer to the remote control mode and what

is different between the remote control command and the basic control
sequence.

12.1 Transition to Remote Control Mode

The following two ways are available for transferring to remote control
mode.

(1) By key setting
Operation
Press (T Bl (5],

Response

* (2Ag), CR (0Dg) and LF (OAg) are output to the serial port
and the system waits for the command input.

(2) By the serial port

Operation

Enter the control code DC1 (17g) to the serial port from outside.
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12.2 Response Character

12.2 Response Character

When the product is placed in the remote control mode, it outputs the following
response characters and waits for a command to be input.

Table 12 - 1 Response Character
Response Description Remarks
character
* CR LF | Waiting for a command to be input. If an ESC or BEL is
The execution of a command was normally | input while a command
completed. is being input, the
An ESC(1Bu) was input while a command command is ignored.
was being input. If a BEL code is input
A BEL(O7x) was input while a command the buzzer of the
was being input. product sounds once.
A BREAK signal was input in the middle
of serial input or output in the
translation format.
? CR LF | A syntax error exists in the command After returning these
input. response characters,
the product outputs an
F CR LF | An error has occurred during the command | asterisk, a CR, or LF
execution. and waits for the next
command to be input.
! ~-CR LF | A response character after the command
execution. (It starts with an
exclamation mark (!) and ends with CR or
LF.

12 -2
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12.3 Remote Control Command

12.3 Remote Control Command

Each remote control command consists of the header followed by parameters, which
determines the function of the command.

General input format of each command is shown below.

N
0 O
Command header Terminator (B9 (ODu) and (OAn) are available.

12-3 : Feb 12/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

12.3 Remote Control Command

Table 12 - 2 List of the Remote Control Command Codes

Command Description Format Response
header
TY Setting of the TY dddddd

device TYPE code
L‘*‘ TYPE code (6 digits)

D Execution of the TD Pdd
TYPE dump
00: Serial output

20: Parallel output

DE Setting and DE d

execution of the |

device functions C: Execution of COPY

B: Execution of BLANK

P: Execution of PROGRAM

R: Execution of READ

E: Execution of ERASE

S: Execution of SECURITY

0: Execution of P.R.
continuation mode

1: Execution of B.P.R
continuation mode
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12.3 Remote Control Command

{cont'd)
Command Description Format Response
header
DM Setting of the DM Mdddddddd Pee

operation mode and
page of a device Page: 00 to FF
function Operation mode

Operation mode:
Mdddddddd

|
L “Position line
Data edition mede
Buffer RAM data width
Device data width

Device data width:

08 8bit

16 16bit
Buffer RAM data width:

08 8bit

16 16bit

32  32bit
Data edition mode:

00 n

10 X
Position line:

00 00

01 01

02 02

03 03

10 m0

11 ml

Note: For the operation modes,
see Table 2-3. The other
format will cause an error.
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12.3 Remote Control Command

{cont'd)

Command Description Format Response
header

DS Setting of the start | DS Rdddddd Ldddddd
address (ST) and ST SP
stop address (SP).

dddddd: 000000 to FFFFFF

Note: If setting of the ST and
SP are omitted, the
previous settings are
assumed. If the type is
set, ST and SP are
initialized to the values
that match the device size

3U Confirmation of the | SU Md Reeeeee Leeeeee
checksum

First Last address
address(FA) (LA)

0: Confirm the checksum of
the buffer RAM.
5: Confirm the fuse checksum.

eeeeee: 000000 to FFFFFF

Note: FA and LA are valid in case
of MO.

<Response character>
! dddd

Checksum value

dddd: 0000 to FFFF
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12.3 Remote Control Command

(cont'd)

Command
header

Description Format

Response

RC

Data clear RC Md Reeeceece Leeeceece

First Last address
address(FA) (LA)

0: Clear the data of the
buffer RAM.

5: Clear the data of the
FUSE.

eeceeee: 000000 to FFFFFF

Note: FA and LA are valid in
case of MO.

BI

Block insert BIS2 Reeeeee Leeeecee Tdd
| “Data
Last
First address(LA)
address(FA)

eeceeee: 000000 to FFFFFF

BD

Block delete BDS2 Reeeeee Leeeceee

Last
First address(LA)
address(FA)

eeeeee: 000000 to FFFFFF

M

Compliment CMS2 Reeeeee Leeeeee

|

Last
First address(LA)
address(FA)

eeeeee: 000000 to FFFFFF

12 -7
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12.3 Remote Control Command

(cont'd)

Command Description Format Response
header

BS Block store BSS2 Reeeece Leeceecee Tdd
(BYTE set) ] | “Data

] Last

First address(LA)

address(FA)

eeeeee: 000000 to FFFFFF

BM Block move BMS2 Reeeeee Leeceecee Yeeeeee
j L-Byte
Last count
First address(LA)
address(FA)

eeceeee: 000000 to FFFFFF

BC Block change BCS2 Reeeeee Leceeee Yeeeeee
| LByte
Last count
First address{LA)
address(FA)

eeeecee: 000000 to FFFFFF
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12.3 Remote Control Command

{cont'd)
Command Description Format Response
header
SI Serial input SI0dddddddd

Offset address (OA)

dddddddd : 0CO00000 to FFFFFFFF

(For DG, DEC-BINARY format)
SIReeeeeelececee
|
First address
(FA) Last address(Note)
(LA)

eeeeece : 000000 to FFFFFF

(For ASCII-HEX format)
SI0ddddddddLeeeeee
|
Offset address
(0A) Last address(Note)
(LA)

dddddddd : 00000000 to FFFFFFFF
eceeee : 000000 to FFFFFF

Note: If OA, FA and LA are
omitted, the previous
settings are assumed.

Note: The last address setup in DG/DEC-BINARY format and ASCII-HEX format
corresponds to Rev. CO0 and after.

12 -9
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12.3 Remote Control Command

(cont'd)

Command
header

Description

Format

Response

SO Serial output

SO Reeeeee Leeeeee

Last address
(LA)
First address
(FA)

dddddddd: 00000000 to FFFFFFFF
eeeecee : 000000 to FFFFFF

Note: If OA, FA, and LA are
omitted, the previous
settings are assumed.

PI Parallel input

PI0dddddddd

Offset address (0A)
dddddddd : 00000000 to FFFFFFFF

(For DG, DEC-BINARY format)
PIReeeeeeleececee

First address !

(FA) Last address(Note)
(LA)
eeeeee : 000000 to FFFFFF

(For ASCII-HEC format)
PI0ddddddddLeeeecee

Offset address
(OA) Last address(Note)
(LA)
dddddddd : 00000000 to FFFFFFEFF
eeeeee : 000000 to FFFFEF

: If OA, FA and LA are
omitted, the previous
settings are assumed.

Note: The last address setup in
for execution of parallel

12

DG/DEC-BINARY format and ASCII-HEX format
entry corresponds to Rev. CO0 and after.

- 10
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12.3 Remote Control Command

{cont'd)
Command Description Format Response
header
PO Parallel output PO Reeeeee Leeecee
|
|
Last address
(LA)
First address
(FR)
eeeeee : 000000 to FFFFEFF
Note: If OA and FA are omitted,
the previous settings are
assumed.
IC Setting of the IC Xd Te
serial port — 0: Disable time-out
conditions function
1: Enable time-out
function

O: Xonsorr control is
not available.

1: Xonsorr control is
available.

12 - 1
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12.3 Remote Control Command

(cont'd)

Command Description
header

Format

Response

TF Setting of the
translation format

TFMdd

Tran

dd: 10
11
30
31

32

Lo
ug
50
60

64
70
90

See Tn Pn

Last address stop
0: OFF
1: ON

Terminator 0: NON
1: 2 2
Subformat code *1
*2
*3
slation format

DG binary *1(Note)

DEC binary

ASCII-HEX %2

TR-HEX (without a stop
mark)

TR-HEX (with a stop
mark)

INTELLC HEX

ASM-86 HEXADECIMAL

MOTOROLA S RECORD

TEXTRONIX HEXADECIMAL

(Note)

EXTENDED TEKHEX

HP68000ABS

JEDEC *#3

*1: A subformat code should bespecified.

DG BINARY format.

¥2: A subformat code should be specified.

ASC to HEX format.

For subformat codes. See item 3.1.1,

For subformat codes, see item 3.1.3,

*3: A subformat code should bespecified. For subformat codes, refer to the

manual.

Note : Specification of DG binary subformat corresponds to Rev. COO and ofter.

The TEXTRONIX HEXADECIMAL format corresponds to Rev. BOO and ofter.

12 - 12
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12.3 Remote Control Command

(cont'd)
Command Description Format Response
header
PH Setting of the PH 5d
precheck function }
0: Disable precheck function.
1: Enable precheck function.
ID Setting of the ID- ID sd
check function
0: Disable ID-CHECK function.
1: Enable ID-CHECK function.
BZ Setting of the BZ TD Le
buzzer conditions |
0: Disable the PASS/FAIL
sound.
1: Enable the PASS/FAIL
sound.
O: Disable the key click
sound.
1: Enable the key click
sound.
DC Setting of the DC POON dd
device conditions
| 00: 5%
L01: =10%
device function
READ Vec Voltage Set
RV Confirmation of the | RV Nd
revision |
0: Confirm the software O
revision number of the
main body.
<{Response character>
P'dee
i L———————- 00 to 99
L AtolZ
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12.3 Remote Control Command

{(cont'd)

Command
header

Description

Format

Response

GR

Execution of the
debug RAM function

GR Md Se (Note)

0: NORMAL mode set
1: SPLITL mode set
0: SEND mode set
1: LOAD mode set

O

FQ

Confirmation of
errors

FQ
{Response character>
!''dd ee &

L — Error status 00 to FF
Error code 00 to FF

CAUTION
If an error occurs during
the execution of a command,
the error code and status of
the command can be checked
by the FQ command.
Execute the FQ command
before the next command is
executed.

If the execution of a
command completed normally,
both error code and error
status are set to 00.

QU

Release of the
remote control

QU

TS

Ad justment

This command is for adjustment.
Do not use it.

Note: The GR command corresponds to Rev.FOO and after.

12 - 14
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12.3 Remote Control Command

Table 12 - 3 List of the Operation Modes

Operation mode Format
08 08 n 00 08080000
08 16 n 00 08160000
08 16 n 01 08160001
08 16 n m0 08160010
08 32 n 00 08320000
08 32 n 01 08320001
08 32 n 02 08320002
08 32 n 03 08320003
08 32 n m0 08320010
08 32 n ml 08320011
16 16 n 00 16160000
16 16 x 00 16161000
16 32 n 00 16320000
16 32 n 01 16320001
16 32 x 00 16321000
16 32 x 01 16321001

For the details of each operation mode, refer to the Section 5.9

12 - 15
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12.4 Communication Flowchart

12.4 Communication Flowchart

HOST CPU

Remote condition
START ;
/ setting

1
Character output | * Output a CR LF
‘ code.
NO -

* CR %

| YES i
Command output

NO

B Comman
<\\\\ii?ut
ES

Command execution
!

WV

Response character

Operation error ? CRLF * CRLF
Execution error F CR LF ¥ CR LF
Termination ¥ CR LF

Error correction

Figure 12 - 1 Communication Flowchart

After a command is input, the device executes the command then outputs the
response character. If an error is detected during the execution, the
response character indicates the error. Subsequently, the device checks
whether any command is input. Therefore, two or more commands cannot be
input continuously. Do not input a command until the response character of
the previous command is output.
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12.5 Sequence table

12.5 Sequence table
(1) How to read sequence table
Order(timing) of
characters input from
CPU | T{Y[5]|2]2]|5]|4}E]CR the external unit(CPU)
R49U5 l % | CR| LF| Order(timing) of

characters output
from the RAQLS

The sequence proceeds from the left to the right. When inputting the command
from the external unit, be sure to check that the prompt'*CR LF' is output
from the R4QU5,

Remote control

Connect the external unit to the RUGYUS, control the keyboard of the RUIUS,
then input the control code DC1 (11s) from the external unit. The prompt
'# CR LF' is output, and the RUGU5 is put in the remote control state.

This is called 'Remote initial state'.

Every sequence table starts with the initial state and ends in the state.

Manual control . <~ Remote control —

* . state
Control of SELECT :
keyboard of R4QU5 U I U TR BT
Output from RUIUS ! * | CR| LF

For the detail of *key operation, see Section 12.1
Remote control mode.

Control character DC1 (11k) . <~ Remote control —
{ . state
CPU | DC1
RUIUS | * | CR| LF

Figure 12 - 2 Remote control mode setting
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12.5 Sequence table

(3)

4

ROM type setting

Set Intel 27C256.
CPU I TyY |52 ]2([5]4]E]CR
R49U5 l * | CRi LF
Set ID-AUTO type.
CPU | T{Y|]o]Jo|lO|0}]O0O[fO][CR
RL9U5 | * | CR}| LF
Figure 12 - 3 ROM type setting
ID-CHECK setting
Turn on ID-CHECK.
CPU ‘ I {D|IS]1]|CR
RUQUB ' * | CR| LF
Figure 12 - 4 ID-CHECK setting
12 - 18 Feb 12/92
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12.5 Sequence table

(5)  Pre-check setting

Turn off pre-check.

CPU | PIH{S}10]|CR

RAQU5 | ' * | CR| LF

Figure 12 - 5 Pre-check setting

(6) Device fnuction operate mode and page setting

Address mode

Device data width : 8 bit
Buffer RAM data width : 16bit
Data edit mode :n
Position line : 01 (odd number address
* Page : 00 page J
CPUIDMMOSIGOOOlPOOCR/

RUQUS I /

Figure 12 - 6 Device function address mode and page setting
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12.5 Sequence table

(7} Device function setting and execution.

Execute the B.P.R. continuous mode.

CPU - |D|E|1|cCR

RUGUS |

* [ CR|LF

' BLANK ' PROGRAM READ

Device insertion execution execution execution

|
1

> Error occurrence

Error occurrence

CPU

R4QU5 F|CR|LF| * | CR|LF
If an error occurs, the RUQL5 outputs F CR LF a* CR LF and puts in
the initial state.
If the error check command is input after F CR LF * CR LF is output,
the error code status can be checked.

CPU F|1QJCR

R49U5 V1Y 7141016 |CR|ILF * | CR| LF

Error code
Error status
(Program error occurrence)

Figure 10 - 8 Device function setting and execution
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12.5 Sequence table

(8) Transfer format setting

Translation format : MOTOROLA
Sub-format : 00
Terminator : tZ Set the transfer
Last address stop : OFF format as follows.
CPU TIF|IM}{510]1Sj0l0]T|1{P]|O0}CR
RLOU5 * | CR| LF

The parameter that is disabled on the translation format can be
omitted.

In the example, the sub-format, last address, and address stop can
be omitted.

Figure 12 - 8 Transfer format setting

{9)  Serial port condition setting

Time out : ON

XON/OFF control : ON Set the transfer format as follows.
CPU IjCcC| X} 1|1 T]|1]|CR
RUQYU5 * | CR| LF

Figure 12 - 9 S3erial port condition setting
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(00 Serial input execution

(
Off'set address 10000
First address 0 Execute serial input as follows.
L Last address FFEFEF J
CPU I S 11010 010 1 0 0100 R]O 0 0 0 0
R49U5 l J
¢// LIF|F|FI!IF]|]F]CR
Translation format * | CR| LF

Figure 12 - 10 Serial input execution

() Serial output execution

First address 0]

Last address 1000 )
CPU . S|ITOfR|OJO0O[O0]O0OTFO
RUGLS l /

// L{Of1]0]10]0

Execute serial input as follows.

The translation format is output according to each format.

LF

Translation format output

Figure 12 - 11

12 - 22
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12.5 Sequence table

12 Data clear execution (buffer RAM clear execution)

Clear the specified area of buffer RAM.

CPU I RiC|MJOo|R]JOjJOJOjJO}JO}JL}JOJF|F]|F|JFI|CR /

RU9U5 ' J

[

The area of buffer
RAM 0 to FFFF is
being executed.

Figuer 12 - 12 Data clear execution

(13 Check sum value check

Check the value of check sum in specified area of buffer RAM.

CPUISUMORO]OOOLO]FFFCR/

Ry49L5 | J

[

Value of check sum
in the area of buffer
RAM from 1000 to 1FFF

Figure 12 - 13 Check sum value check
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12.6 Remote control from personal computer

12.6 Remote control from personal computer
File data on the floppy disk in the perscnal computer can be transferred
to the RULILS5 and be written in the device by remote control from the
personal computer.

Operation

@ Transfer data file MOTO.HEX written in the MOTOROLA S RECORD format to the
RUQL5.

@ Set device type to Intel 27C256.
® Set device function to B.P.R. to execute.

@® VWhen the RU9US is executed, the command in which an error occurs is
displayed and execution is interrupted if an error occurs.
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12.6 Remote control from personal computer

@ Remote control for PC39800

300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640

660
670
680
690
700
710
720
730
740
750

* ok ok o ok ok ok % ok o 2k 6 ok 3 oK ok ok ok o ok 2 ok ok 3k ok oK ok %k Kk

'k R4945 REMOTE CONTROL
' % PC9801

"% 8 BIT NON PARIT
‘% FILE NAME = MOT
' * TYPE CODE = Int
¥ DEVICE FANCTION
Uk o oKk ok Aok ok k kR R ok ok
'START

As=l!" Bs:"" : Cs:ll" : P=Q=0
CLS

OPEN "COM:N83X" AS #1

ON COM GOSUB 680

PRINT #1,CHR$(8&H11);

IF NOT P=1 THEN 280

R4945 ON LINE
AS="TFM50T1"

P=Q=0

PRINT #1,As

IF Q=2 THEN 810

As="SI"
P=Q=0
PRINT #1,As

OPEN "B:MOTO.HEX" AS #2

IF EOF(2) THEN 480
D$ = INPUTS(1,#2)
PRINT #1 , Ds;
GOTO 430

CLOSE #2
IF Q=2 THEN 810

A$S="TY52254E"
P=Q=0

PRINT #1,AS

IF Q=2 THEN 810

As="DEl1"

P=Q=0

PRINT #1,AS

IF Q=2 THEN 810

PRINT #1,"Qu"
PRINT "=====
END

END !!

IF LOC(1) = 0 THEN RETURN
B = INPUTS(1,#1)

IF Bs="F" THEN 760
P=INSTR(BS, "*")

B$ = INPUTS(1,#1)

IF Bs=CHR$(&HA) THEN RETURN
GOTO 730

1
2 2 2 ok a8 2 2 o o ok 3K 38 3 e ok o ok ok ok ok ok oK ok kK ok ok ok K 1

Y 2 STOP BIT XON !
0. HEX i
el 27C256 i
= B.P.R |

ko dokok ok ok kg ok ok ke ok ok ok ok bk kK
|

' PC9800 CRT crear
RS232C Mode set

* 8 BIT NON PARITY 2
' RS-232C Input

STOP BIT XON i

Remote on !!

Transration format set

Data input execution !!

' MOTE.HEX File open

End of file ?
File data read
File data output
Loop !!

* File close

ROM TYPE set "27C256"

B.P.R

Device fanction set =

Remote off !!

Response read sub.

* 1 chacter input
' F Error end ?

' 1 chacter input
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12.6 Remote control from personal computer

(cont'd)
760 'oewme-meesm—cec—c—ccecccccece-———-- Error response check
770 Q=2
780 Bs = INPUTS(1,#1) * 1 chacter input
790 IF BS=CHRS(8HA) THEN 730
800 GOTO 780
810 '==mmme—em-e—cccsemmmeececcceeceoneo Error operation
820 P=0
830 PRINT "ERROR COMMAND=";A$
840 PRINT &#1,CHR$(&HI1B); ' Programma reset
850 IF P=0 THEN 850
860 PRINT #1,"QU" " Remote off !!
870 CLOSE
880 END
Explanation
230 i Open the RS-232C, and set bit configuration.
20 - 250; Interrupts RS-232C, and set the sub-routine.
270 - 280; Put the RUGLU5 in the remote state, and wait until it is in the ready
! state.
310 - 350 ; Set the translation format to MOTOROLA S RECORD .
370 - 500; Open file MOTO.HEX, and send data to the RA49U5. After data transfor
i 1s completed, close the file.
520 - 560 : Set device type Intel 27C256.
580 - 6205 Set the device function B.P.R. to execute.
6L0 | Release the reomte state of the RULS.
690 - 800; Sub-routine checking the response to the RUGL5,
690 - 750§ Judge whether the processing of the RUGU5 is terminated by the
. response from the RUGLS.
770 - 800; When the RUIGLS does not end normally, set the Q flag.
820 - 880§ Measuer for error. Print the command that does not end the RUILS, and

release the remote state of the RUQUS.
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12.6 Remote control from personal computer

@ Remote control for IBM-PC

-100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730

750

* ol ke ok ok o o o ok e e ok ok b ol e e e o o o ool 3 o o o ok o o o o0 o o o o 2 o0 ol ol e o o o ok o o RO

R4945 REMOTE CONTROL

IBM PC

"%
‘%
"%
R
‘%
‘%

'START

As:"" : Bs:'l" - cs:”'l P=Q=0
CLS

OPEN "COM1:9600,n,8,2" AS #1

ON COM(1) GOSUB 680

PRINT #1,CHR$(8H11);

IF NOT P=1 THEN 280

R4945 ON LINE =====
A$="TFM50T1"

P=Q=0

PRINT #1,As

IF Q=2 THEN 810

As:"sl "

P=Q=0

PRINT #1,As

OPEN "A:MOTO.HEX" FOR INPUT AS #2
IF EOF(2) THEN 480

D$ = INPUTS$(1,#2)

PRINT #1 , Ds;

GOTO 430

CLOSE #2

-1F Q=2 THEN 810

AS="TY52254E"
P=Q=0

PRINT #1,As

IF Q=2 THEN 810

As="DE1"
P=Q=0

PRINT #1,As"

IF Q=2 THEN 810

PRINT #1,"QU"
PRINT
END

"z====

END !!

IF LOC(1> = 0 THEN RETURN
B$ = INPUTS(1,#1)

IF B$="F" THEN 760
P=INSTR(BS, "*")

Bs = INPUTS(1,#1)

IF B$=CHR$(8HA) THEN RETURN
GOTO 730

8 BIT NON PARITY 2 STOP BIT XON

FILE NAME = MOTO.HEX

TYPE CODE = Intel 27C256

: DEVICE FANCTION = B.P.R

TARRRR R R R R KRR AR KRR KRR SRSk Rk k&

IBM PC CRT crear

RS232C Mode set

8 BIT NON PARITY 2 STOP BIT XON
RS-232C Input

Remote on !!

Transration format set

Data input execution !!

MOTE.HEX File open
End of file ?

File data read
File data output
Loop !!

File close

ROM TYPE set "27C256"

Device fanction set = B.P.R

Remote off !!

Response read sub.

1 chacter input
F Error end ¢

1 chacter input
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12.6  Remote control from persconal computer

(cont'd)
760 T e EE R P e P P et Error response check
770 Q=2
780 BS = INPUTS(1,#1) ' 1 chacter input
790 IF Bs=CHR$(8HA) THEN 730
800 GOTO 780
810 '-mmeeeeemmeseccmmmcccecccce e Error operation
820 P=0
830,  PRINT "ERROR COMMAND=";AS
840 PRINT #1,CHR$(&H1B); ' Programma reset
850 IF P=0 THEN 850
860 PRINT #1,"QU" * Remote off !!
870 CLOSE
880 END
Explanation
230 2 Open the RS-232C, and set bit configuration.
200 - 250§ Interrupts RS-232C, and set the sub-routine.
270 - 280 : Put the RUILS in the remote state, and wait until it is in the ready
. state.
310 - 350: Set the translation format to MOTOROLA S RECORD.
370 - 500; Open file MOTO.HEX, and send data to the RU9QU5, After data transfer
. 1s completed, close the file.
520 - 560 : Set device type to Intel 27C256.
580 - 620 : Set the device function B.P.R. to execute.
640 E Release the remote state of the RLIUS.
690 - 8002 Seb-routine checking the responese to the RUQUS,
690 - 750; Judge whether the processing of the RU49U5 is terminated by the
. response from the RUGU5.
770 - 800 : When the RL9US does not end normally, set the Q flag.
820 - 880§ Measure for error. Print the command that does not end the R4OUS,

i and release the remote state of the RU9US.

Relational IBM-PC : IBM PC/AT
IBM PS/55
IBM PS/2
J3100 (Toshiba)
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13.1 How to Replace the MUP Socket

13. MAINTENANCE

This section describes how to replace the MUP socket and fuse and how to
check the operation,

13.1 How to Replace the MUP Socket

Take the following steps to replace the MUP socket of the standard socket
adapter (R49451A). (See Figure 13-1.)

@ Operation
Remove the board fixing screws (4) of the socket adapter.

Remove the socket adapter board from the socket case.
In this case, keep the socket lever raised.

Remove the fixing screws (2) of the MUP socket to be replaced and
extract the MUP socket just upward gently.

Insert a new MUP socket from above gently and tighten the two screws
removed in ().

Fit the socket adapter board to the socket adapter.

Fit the board to the socket adpater with the four screws removed in

®@© ®&® ©®© ©®O0

Table 13 - 1 Standard and Service Life of the MUP Socket
Socket pin Stock No. Service life Remark
32-pin socket 232-1285-00-0602J7 Approx.
5000 times Sumitomo 3M
40-pin socket 240-1280-00-0602J
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13.1 How to Replace the MUP Socket

Socket case

Socket

Receptacle

Board fixing
screw

Figure 13 - 1 Deal drawing of the socket adapter (R49451A)
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13.2 How to Replace the Fuse

13.2 How to Replace the Fuse
How to replace the fuse of the power supply is mentioned below.
The power supply fuse is incorporated in the fuse holder on the rear panel

of the main body.

@ oOperation
(:) Turn the cap of the fuse holder by about 60 degrees counterclockwise
with the slotted screw driver pressed slightly and take off the screw

driver. The rotation part is protruded by about 3 mm.

C) By pulling out this rotation part, remove the fuse and replace it with
the specified fuse,

(:) Fit the rotation part by turning it by about 60 degrees clockwise with
the screw driver pressed.

Table 13 - 2 R4945 AC power supply fuse

Power supply Fuse

AC90 to 250V EAWK 0.4A

WARNING

1. Do not replace the fuse until the POWER switch is turned OFF and the
power cable is removed from the receptacle.

2. For the protection against a fire, be sure to use a fuse of the same
type and rating upon the replacement.
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13.3 Operation Check

13.3 Operation Check

13.3.1 Adj

o
@

ustment of the Precheck Level

Operation

Press il P (&) (AT (8],

DC—-TEST

PRE
LEVEL (NG]

Insert the device into the MUP socket. Turn the Vppp of the side
panel so that the [NG] indication turns to [OK] indication.

To terminate the adjustment, press [ &1 .

NOTE

1'

Some types of the devices cannot be adjusted by the Vgppp volume
of the side panel so that [NG] or [OK] remains indicated.

In the case of [NG], set PRE-CHECK to OFF with the switch
setting command (&k7, &) , (s )).

In some cases, by the adjustment of the Vppp volume, the [OK]
indication may turn to the [NG] indication or the precheck
function may not function properly.

It is impossible to check the device insertion conditon
completely by the precheck function. Upon the insertion of the
device, confirm the insertion condition carefully.

13.3.2 How to Check MUP Voltage

(1) Instruments necessary for the operation check

Table 13 - 3 Instruments necessary for the operation check

Instrument Performance Recommend model
Digital Measuring range : 0 to *50V TR6845
multi-meter Measuring precision : 20.1% (ADVANTEST)

(with the full case)
Input impedance : 10M{I or more
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(2) The MUP socket DC/AC test and hardware check method
@ Operation

(1) Press GE] M C&E] (%Y CT] CEH]-

CD DC-TEST
T NO—-00

(@ set the test No. of 00 to FF with @ to and press (& ].
The content of the individual test No. is checked.

TEST NO—00 BUS¥

(3 You can advance the test No. using (4] or(C¥ 7., Refer to the (3)
mentioned later.

C) To terminate the check, press [®].
(3) Description of the test items .

Table 13 - 4 Test Items List

Test No. Content
00 System ROM test
01 Buffer RAM test
10 Display test
30 Vee, Urr, Vrer adjustments
40 Vrr voltage test
50 Ver output pin test
60 Vcc voltage test
70 Vcc output pin test
80 Vip voltage test
90 \  Veer voltage test
AO i Address output test
DO Data line test
EC Backup EEPROM test
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13.3 Operation Check

(3-1) Test No. 00

Reads the content of the system ROM to make a test.

(3-2) Test No. 01

Writes data into the buffer RAM to make a read test.

(3-3) Test No. 10

Displays data on the LCD display to terminate.

(3-4) Test No. 30

Adjusts the Vcc, Vpp and Vppp adjustments.

Table 13 - 5 Vcc, Vpp, Vggr Adjustment Values

No. Test item Test point Ad justment value
@® Ver voltage 24 pins of the 32-pin socket | 12.7VL 10mV
&) Vee voltage 32 pins of the 32-pin socket | 7.013VE 10mV
@ Veer voltage | Vrer terminal on the side -0.75V+ 10mV
T ®
(1.1 32p Z —©® ! N
%ﬁ\q/—'% / GND Verer Vrer Vcc Ver \\Lﬁ
T O ) ) |
BES__\28P /44322 o O o o O ;
5 2 T N
E @ “ VREF VCC VPP
7] [26] |
8] [(25] GNé V‘ Ad justment
[Q_ 22— REF point
(10] 23] .
1 7] Test point
2] [21]
13l 20]
(14} 19l
115 18]
[16) M7 |
| J

Figure 13 - 2 Test Points Diagram
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13.3 Operation Check

(3-5) Test No, 40 to 90

Check the individual output pins. Confirm on the 32-pin socket and
the Vppp terminal on the side.

Table 13 - 6 DC Test List

Test Content 24 1 31 3 25 32 30 28 26 Veer
No. pin pin pin pin pin pin pin pin pin

40 25,5V

41 Confir- 25. 0V

42 | matiom of | 21.0V |[TTL-L | TTL-L |TTL-L} TTL-L | TTL-L | TTL-L | TTL-L | TTL-L | -0.75V
43 Ver 13.0V

44 12.7V

45 5. 0V

50

51 Confir- 12.7V

52 | mation of | TTL-L 12.7V TTL-L | TTL-L | TTL-L | TTL-L | -0.75V
53 Ver 12.7V

54 12.7V

60 Confir- 7.01V

61 mation of | TTL-L |TTL-L | TTL-L {TTL-L} TTL-L 6.50V | TTL-L { TTL-L | TTL-L | -0.75V
62 Vee 5. 00V

63 4.50V

70 | Confir- 6. 50V

mation of | TTL-L (TTL-L | TTL-L |TTL-L | TTL-L | TTL-L TTL-L | -0.75V
T1 Vee 6.50V
Confir-
80 | mation of | TTL-L [TTL-L | TTL-L |TTL-L | TTL-L | TTL-L | TTL-L | TTL-L 12.0V | -0.75V
VID

90 2.35Y
91 Confir- 2,00V
92 | mation of | TTL-L |TTL-L | TTL-L ITTL-L| TTL-L | TTL-L | TTL-L | TTL-L | TTL-L 1. 50V
93 Veer 0.60V
94 0. 50V
95 -0. 75V
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(3-6) Test No. Ax

The address is output to the socket.

(See Figure 13-3.)

Test No. Output data
Al 55555
A2 AAAAA
A3 01248
Al 12480
AS 24801
A6 48012
A7 80124
A8 24800
A9 48010
AA 81240
AB 01240
AC 00000
AD FFFFF
{
alg 1 T 32
ale | 2| 2PIns I g
als 3 30 al7
al2 4 29 all
a7 5 28 al3
ab 6 27 a8
ab 7 26 ag
al 8 25 all
a3 9 24
a2 10 123 alo
al |11 22|
a0 12 21 d7
do 13 20 de
d1 14 19 d5
d2 15 18 d4
16 | 17 d3

Figure 13 - 3 Address Test
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13.3 Operation Check

(3-7) Test No. Dx

For DO, the input of the data line is checked.
Short~circuits between each pin as shown is Figure 13-4(a) .
Pass is displayed and the buzzer is rung if no error occurs.

NOTE

Note that when the tests between each pin are executed without
short-circuiting, System Hard Err is displayed.

The data is output from D! to D9 on the socket. (See Figure 13-4(b).)

Test No. Output data
D1 5555
D2 AAAA
D3 012U
DU 1248
D5 2480
D6 4801
D7 8012
D8 0000
D9 FFFF
@ o)
a18 [ 7 . 10 1 : 10
5] Mopins I5o7 Lqy 7| MOpins 5o g
a5 3 [38 a6 415 | 3 38| al6
ars [ Wi TTI37] als I 37| als
a13 [5— T3 alk 413 | 5 36| all
a2 (61— 3| a13 a12 [ 6 35| al3
an [7— {3l a1 a1 | 7 M| al2
d10 | 8— 33 al 410 | 8 33| all
a9 [9l— T—{3] a0 9 [ 9 32] a0
a8 | 10 31| a9 a8 |10 31| a9
11 \ 30 11 30
ar G2 {29 a8 a7 |12 29| a8
a6 (13— 28l ar g6 |13 28| a7
a [ o7 a6 a5 |14 271 a6
as 51— T—{26] & a5 26| a5
a3 16— 25| ab a3 |16 25 al
2 7— " ob a3 a2 7 o0 a3
a8l ;3] a2 41 [ 18 23] a2
@ 19— T 2] a d0 |19 221 al
20 21| a0 20 21| a0

Figure 13 - 4 Data Test Point Diagram
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13.3 Operation Check

(3-8) Test No. EO

The write/read tests of the backup EEPROM are performed.
The currenct backup data is not deleted.

13.3.3 How to Check MUP Waveform
The set device function outputs the program voltage, address and data
repeatedly to the MUP by the timing of the device specified by the
TYPE code.

(1) Instrument necessary for the operation check

Use the oscilloscope with the frequency range of DC to 100MHz and
input sensitivity of 10mV/DIV or more.

(2) The MUP waveform check method
@ operation

Initi iti
() nitial condition TYPE code

PRGM 39154F
MBM27C5 1%

(@ Key in GED and E] .

SELCE AC-TEST The device function is set to
PROG, SER%}, PARA PRGM.
Currently set
device function
@ Press (S J.
PRGM BUSY % On execution is indicated.

Confirm the waveform output to the individual pins of the MUP
socket. For the ROM signal waveform, refer to the ROM
specification of manufacturer.

(:) After the timing check of each pin is terminated, press (&}
and the display returns to the initial condition.
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13.3 Operation Check

13.3.4 Serial I/0 Check (AC~TEST) Method

For the check of the serial port, connect the connector according to
Figure 13-5. )

(1) How to check I/0 data
@ operation
(D Press (&1 , Mand CEJ to set the work length to 8 bits.

(@ Press (&7 , E], CEJ ,and CFY to enter the check output
data and press (& .

E AC—-TES Qutput data : 55 is output.
- 95, S—1

RI T
OouT , N:55 Input data : 55 is entered.

S
S

Output data Input data

C) If you check with different data again, press [ %1 and execute the
step ().

(2) Output voltage level check method
@ Operation
C) Take the same procedure as (1).

C) Measure the connector check point shown in Table 13-7 using the
oscilloscope to check the level.

NOTE

Because the check point signal changes between HIGH and LOW, it
cannot be checked with the digital multi-meter.
Use this oscilloscope.
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13.3 Operation Check

(3) Baud rate, parity, stop bit check methods
@ Operation
(:) Set the baud rate and parity for the check with EZED , [0 and(E].

Take the same procedure as (1).
At the time, change the set data to 00.

(:) Measure between the connectors 2 and 7 (GND) with the oscilloscope
to check whether the serial I/0 timing (See Figure 13-6.) is
matched. The expression of tB in this Figure is as follows.

1 tB = 1000410 (ms)
Set baud rate

Table 13 - 7 Serial I/O Check Point

Interface Connector check point Check level
2 -7 (GND)
High level : v
RS-232C 4 -7 (GND) ¢ ‘ 31 or more
Low level : -3V or more
20 - 7 (GND)

Figure 13 - 5 RS-232C Check Circuit
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13.3 Operation Check

Data length : 7 bits Data length :7 bits

Parity check : even Parity check : odd

Stop bit- : 2 bits Stop bit : 2 bits
High High — —

k-  OtB < <— 8tB — 3tB |-
Low NL\ Low
2tB

Data length : 7 bits Data length :7 bits

Parity check : even Parity check : odd

Stop bit : 1 bit Stop bit : 1 bit
High ’ High

L% 9tB %Hl <~ 8tB | «je

Low 1tB Low ™~ 2tB

Data length : 8 bits Data length : 8 bits

Parity check : none

Parity check : none

;1 bit

e
- 1tB

Stop bit : 2 bits Stop bit
High High
k- 9tB  — <
Low S 2tB Low
Data length : 8 bits Data length

Parity check : even

: 8 bits

Parity check : odd

Stop bit .1 bit Stop bit .1 bit
High High
L_F— 10tB _9Lf%:; ’ k— 9tB —
Low 1tB Low

<F
™~ 2tB

Fiugure 13 - 6 Serial I/0 Timing
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13.3 Operation Check

13.3.5 Parallel I/0 Check (AC-TEST) Method
Data I/0 and data check are performed at the parallel port.
(1) Parallel port data input test
. Operation

() Press GEI BJCEI [FH [F) CEJ.

PARA AC-TEST
IN, OUT

@ Press [ 57 Jwith the cursor positioned at IN.

(3 Enter ASCII code (20g to 7Fy) through the parallel port.

PARA AC—-TEST
17 #8$3%& () x4+, — s/

Entered character display

@ After the 7Fy code is entered, PASS is displayed to wait for the
input in .

PARA AC—-TEST
PASS

(® To cancel the input, press CreT),
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13.3 Operation Check

(2) Parallel port data output test

@ operation

@ press (], B, (&), PF], CFT ana (H].

(2) press [IfFY and press [s] with the cursor positioned at OUT.

PARA AC—TEST
IN, O0OUT
PARA AC—-TEST
17 #8%& () x4+, — -/

Output character display

The output character outputs ASCII code (20y to 7Fy).

CR and LF are output by every 16 characters.

After the final ASCII code (7FH) isg output, CR and LF are output
twice and the ASCII code (20H) is output repeatedly.

C) To cancel the output, press [®s].

Referring to the codes of the individual printers, check that the
characters output to the printer are ASCII codes 20y to 7Fj.

NOTE

Turn ON/OFF the SELECT switch of the printer during the output to
check that no character is neglected.

Note: For the printer character and operation method, see the
operation manuals of the individual printers.

13 - 15
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13.3 Operation Check

13.3.6 Key Input Check Method
The key input check is performed.

@ Ppress gmd g CE] CE] -

KEY DC—-TEST
in key—> ¢ )

The indication above is displayed to wait for key input.
indication corresponding to the input key is displayed.

Input key | Indication | Input key | Indication
gJ 0 g C
1 ] D
g 2 3] E
& 3 £ F
g 4 Ca] UP
B 5 C¥] DOWN
& 6 Csel SET
] 7 PHCE DEVICE
&) 8 CrEd TYPE
] 9 car EDIT
A Gae] SELECT
B) B

(2 To terminate the check, press CET.

13 - 16
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13.4 How to Revice

13.4 How to Revice

13.4.1 Replacing the ROM

® © ® © 00 e

Operation
Power off the R4945 and remove the power cable from the receptacle.

Remove the socket adapter from the R4945 (remove the rubber cap if it
is installed on the socket grill).

Use the screwdriver to turn counter—clockwise the screw in front of
the socket of system ROM. Remove the system ROM horizontally.

Set the new system ROM in the direction of socket pin, and insert it
horizontally.

Use the screwdriver to turn clockwise the screw loosened in C), and
fix the system ROM.

Connect the socket adapter.

Socket adapter

Screw .
System ROM sticker

ROM

Figure 13 - 7 Replacing the ROM
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13.4 How to Revice

13.4.2 Initializing the Parameter

Operation

o
@

[ ni
bac

Press (& .

<§nitial condition:>

3
Gaed F) Cse] .

Press

INITIAL
INIT, Mset

REV,

Press [OfC§ .

INIT INITTAL

BUSY

® Press (C&EJ .
4

<%nitia1 condition:>

13 - 18

Connect the power cable, and power on the RU9GU5.

Display an error during backup
EEPROM check.

Put in the wait state until
parameter initialization is
selected.

Select parameter initialization.

Press (5] . Execute parameter initialization.

Display execution.

Display the result.
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13.4 How to Revice

13.4.3 Backupping the Parameter Set Value

. Operation

After parameter initialization is completed, follw the next steps.

{ Initial conditionw

4
O Press (el PJCs] .

INITIAL
REV, INIT, Mset

Put in the wait state until
parameter set backup is selected.

@ Press [ [HCH . Select parameter set backup.

AL

I TI
T, Mset

® Press (5] . Execute parameter set backup.

‘Mset INITIAL

Display the duration of execution.

Display the result.

@ Press (&1 .
g

( Initial condition
S D,
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13.4 How to Revice

13,4.4 Check the Revision and Power ON Initial Display
@ oOperation

C) Power OFF the R4945 once, and power ON again.

C POWR ON )

es
ev. C00 Display the duration of initial test

t————————— Check the revision.

C) The initial test is ended, and the initial display is enabled if a

buzzer (PASS sound) sounds.

COPY 390552
MBM27C4000

13 - 20%*
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14.1 Qutline of the Configuration

DESCRIPTION OF THE OPERATION

14,

14,1 Outline of the Configuration

uoT3eINbIFUOD BY3 JO BUITINO

| - pl 21nbra

sutdoy
2 xsutdzg

193008
dOn

Jsqdepe
183008

A0GZ 03 060V J107308UU00 10908UU00
N 0/1 TeTTRded 0/1 Tetasg
£1ddns uamog d9¢ dse
R - -
AOE  ACL- A2l AS "
agdes 16028
0/1 T18TTeJed x 0/1 1BeTJdSg
90UBJIIN000
‘‘‘‘‘‘‘‘ S wwm‘.:o> ddp e
AINOJTO Qo7 s8utl ¢
BuTyoqIms ——1{ x9i Rerdsiqg
Teudts 20U31IN000
utg - s8eq7oa 29
P
...................... S11q g x )8 8310 g X N8l
20U3JJN000 €119 W : Wyd le—| — WOHdAR
98e370A Wyy uotjdo |
k=1 I e ey
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Wyyd J233nd 8319 8 xjg2l
20U3IINO00 . WO e = paeoq Asy
8919 91 adeqT0A M
Jo0qeqeduo) J34
006ESOWD
& > fedde a3eH
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BuT40qTHS & 1 HEOEES
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14.2 Outline of the Operation

14,2 Outline of the Operation

(1)

(2)

(3)

(4)

(3)

(6)

(7)

(8)
(9)

This equipment is controlled by the micro processor through the CPU
bus.

The system software is written in the ROM (128K x 8 bits) and as the
work RAM, the RAM incorporated in the CPU and external RAM (8K x 8
bits) are used.

For the buffer RAM, the dynamic RAM is used and controlled by the gate
array.

The address output of the MUP socket is generated by the gate array
and the voltages Vcc and Vpp suitable for each device are generated by
the pin signal switching circuit.

The data I/0 of the MUP socket is switched by the WD/ROMD switching
circuit. At the time of data input, the comparator checks it with the
comparative voltage output by the REF voltage generating circuit.

In the case of the parallel I/0, data I/0 is performed through the
parallel I/0.

In the case of the serial 1I/0, data I/0 is performed through the
serial 1I/0.

The display screen is an LCD with 16 columns x 2 lines.

The EEPROM backs up the settings.
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15.1 Specification for Write

15. SPECIFICATIONS
15.1 Specification for Write
® Write destination ROM :

® Device function : Blank check (continued operation enalbled)
Programming
Read check (continued operation enabled)
Blank program read (B.P.R) continuous operation
Program read (P.R) continuous operation
Copy read check
Erase blank check (EEPROM only)

Option
Security
® Address mode : Normal mode
Page mode
e Data mode : 8-bit width ROM
Normal
16-bit split (two split simultaneous write
enabled)
32-bit split (two split simultaneous write
enabled)

16-bit width ROM
Normal (data exchange enabled)
32-bit split (data exchange enabled)

Intel method

Intel quick method

Fujitsu methods

Other rapid programming methods

® Write style

e Buffer memory capacity: 1M byte
2M bytes (when +80 optionally)

® ROM Vcc power supply : +4.75V +0,.25V 300mA max
+5.00V £0,.25V 300mA max
+5.25V 0,25V 300mA max
+6.00V £0.25V 300mA max
+6,25V £0,.25V 300mA max
+6.50vV x0.25V 300mA max

® ROM Vpp power supply : +21.00V x0.50V 100mA max
+13.,00V +£0.30Vv 200mA max
+12,75V 0,30V 200mA max
+12,50V +0,30V 200mA max
+ 5,00V £0,25V 50mA max
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15.1 Specification for Write

Qutput voltage comparison level
: Vo, === +0.50V50mV (Igp, = 1.8mA+0.2mA)
Vog ——— +2.35V100mv

EPROM protection fuction : Power down at the time of device insertion,
reverse insertion and insertion failure are
checked.

Reliability check function: Vcc margin check (2 points)

Vor,, Vog level check
Data check sum

Self-diagnosis function : Internal memory check
System memory check

Manual diagnosis function : MUP address check
MUP data check
Program voltage check
Program timing check
Serial I/0 check

Alarm function

Key tone of the key switch (ON/OFF enabled)
Pass/fail alarm (ON/OFF enabled)

Check sum
Complement
Block store
Block move
Block search
Block change
RAM clear

Data edit function

Automatic setting function: Backup by EEPROM
ROM type
I/0 condition
Translation format
Various settings (precheck, time-out, ID
check, alarm ON/OFF)

ID auto mode
ID read mode
ID check mode

ID mode
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15.2 I/0 Specifications

15.2 1/0 Specifications

e Standard interface : Serial 1/0 interface
Based on RS-232C
Baud rate --- 110 to 19200bps
Parity --- none, even, odd
XoNs XoFF enabled
Parallel I/0 interface
Based on Centronics

e Translation format : DG binary
DEC binary
ASCII-HEX
INTELLEC HEX
MOTOROLA S RECORD
EXTENDED TEKHEX
ASM-86 HEXADECIMAL
HP64000ABS
JEDEC

® Remote control function : Computer remote control
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15.3 General Specifications

Display
Power supply
Frequency

Environmental condition:

16 characters x 2 lines, LCD
AC90V to 250V

48Hz to 66Hz

temperature 00C to +40°C
humidity 85% or less

Storage temperature range

Power consumption
External dimensions

Weight

s a0 o

-15°C to +60°0C

37VA or less

approx. 280 (width) x 59 (height) x 210 (depth) mm
(exculuding the socket adapter)

approx. 280 (width) x 78 (height) x 210 (depth) mm
(when R49451A is mounted)

1.5kg or less (excluding the socket adapter)

1.7kg or less (when R49451A is mounted)
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A.1 List of Device Setting Codes and Socket Adapter

APPENDIX
A.1 LIST OF DEVICE SETTING CODES AND SOCKET ADAPTER

? The following covers reading the ROM type setting list and notes to be taken.

; (1) Company names and given in an abbreviated form.

; (20 The Device name is given without the speed code and package code.

é (3) The o mark for the ID mode meahs possible.

§(4) Compatible Rev. shows a system ROM corresponding with the main unit.
-indicates the Rev.AOO is corresponding.

. (5) The o mark for the debug RAM means possible.
: The System ROM corresponds to Rev.F00 and after.

5(6) The remarks show a packge and comments.

OPT : One time PROM

DIP : Dual In-line Package

QFP : Quad Flat Package

S0P : Small Outline Package

LCC : Leadless Chip Carrier

PLCC : Plastic Leaded Chip Carrier
CLCC : Ceramic Leaded Chip Carrier
JLCC : J-Bend Leaded Chip Carrier

(note) Pin arrangement for the device of 1M bit : Mask pin arrangement
JEDIC pin arrangement
Those pin arrangement is different. When the list is used, confirm
the device name and set the type code.

NOTE

The program error might occur if setting the type code is mistaken.
Insert the device of the same pin arrangement.
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A.1 List of Device Setting Codes and Socket Adapter

A.

1.

1

Applicable Device Setting Codes

This section shows the list of PROM-type setting codes in the sequeuce of the
following ROM manufacturers.

CXITTEBEE

=
=

ey
=

12

[y
Q@2

14
19
{16
an
a8
19
20

2n
22
23

@5)
26

AMD

ATMEL

EXEL
FUJITSU
HITACHI
ICT

INTEL
MITSUBISHI
MATSUSHITA
MICROCHIP

MOTOROLA
N.S

NEC

OKI

RICOH
SIGNETICS
SEEQ
SGS-THOMSON
SHARP

T.I

TOSHIBA
WSI
XICOR
SONY

SII
MACRONIX
SANYO

{Advanced Micro Device)
{Atmel Corp.)
(Microelectronies Inc.)
(Fujitsu, Ltd.)
(Hitachi, Ltd.)

{International Cmos Technology Inc.)
{Intel Corp.)

(Mitsubishi Electric Corporation)
(Matsushita Electronics CORPORATION)
(Microchip Technology)

(MOTOROLA)

(National Semiconductor)

(NEC Corporation)

{Oki Electric Industry Co.,Ltd.)
(Ricoh Co.,Ltd.)

(Signetics Corp.)

(Seeq Technology Inc.)
(SGS-THOMSON MICROELECTRONICS)
(Sharp Corporation)

(Texas Instruments)

(Toshiba Corporation)

(WaferScale Integration Inc.)
(Xicor Inc.)

(Sony Corporation)

(Selko Electronic Industry Co.,Ltd)
(MACRONIX INC.)

(SANYO Electric Co.,Ltd.)
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RUIL5

A.1 List of Device Setting Codes and Socket Adapter
manufac- RU9U5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
(1) Am2716B 1015UA RUQUS1A O O
AMD
Am2732A 101548 @)
Am2732B 102548 O @)
Am2764 10054C ®)
Am2764A 10154C @)
Am27C64 (Flash) | 10354C B0OO ®)
Am27CélL 10254C BOO ®)
Am27128 10054D O
Am27128A 10154D ®) ©)
Am27C128(Flash) 10354D @) BOO @)
Am27C128 10254D O B0OO @)
Am27256 10054E O @)
Am27C256(Flash) 10254UE O @)
Am27C256 10154E O ®)
Am27512 1045UF O ©]
Am27C512(Flash) 10654F ©) G0O O
Am27C512 1055UF @) BOO ®)
Am27C1024 (Flash) 101570 ®)
Am27C1024 100570 @)
Am27C010(Flash) 101550 @)
Am27C010 100550 @)
Am27H010 102550 @) GoOo
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Ru9U5

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49LS
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
(1 Am27C100 104550 RUQUS1A @) B0OO
?Zgnt'd) Am27C2048 100571 @) GOO
Am27C020 100551 @) EQO
Am27C0LO 100552 O GOO
Am27CU49 10064C RUQUUIC
Am27C191 10064A
Am27C291 10064A
Am8751H 101748 RUQUL2D
Am8753H 10174C
Am27CéU 10254C RUQLUUA @) BOO (LCC)
Am27C128 10254D O BOO (LCC)
Am27C256 10154E ®) (LCC)
Am27C512 1055UF O BOO (LCC)
Am27C64 1025UC RUQLUGA O BOO (PLCC)
Am27C128 10254D O BOO (PLCC)
Am27C256 10154E O (PLCC)
Am27C512 10554F O BOO (PLCC)
Am27C010 100550 RUQLUBC O (PLCC)
(2) AT27C256 1315UE RUQU51A O ©)
ATMEL
AT27C512 1305UF O @)
AT2THC6U 13154C O O
AT2THC256 1325UE O @)
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RUQU5

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49L5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
(2) AT2THC256R 1345LE RUQUS1A O GOO
ATMEL
(cont'd) | AT27C256R 13354E @) D00
AT27C010 130550 @) D00
AT27CLO10 131550 @) GOO
AT27C1024 130570 ©) GOO
AT27THC1024 131570 @) GOO
AT27C0LO 130552 @) GOO
AT28C16 13C54A ®)
AT28HC16 13D54A BQOO O
AT28C17 13E544A O
AT28CoU 13A54C O
AT28HCEU 13C54C @)
AT28PCélU 13B54C ®)
AT2THCoU1 13064C RUQUYHYC
AT2THC6U2 13064C
AT28HC191 138644
AT28HC291 13864A
AT2T7C256R 13354E RUQLLOA DQO
AT2THC256 13254E
AT27C512 13054F
(3) XL2816A 30B54A R49U5IA
EXEL
XL286LA 30C54C
XL2865A 30C54C
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RUgU5

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49U5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB

(4) MB8516 39054A RUGUS1A BOO 0]
FUJITSU

MB8532 39054B BOO O

MBM2716 390544 B0OO o

MBM2732 39054B B0OO O

MBM2732A 39154B @)

MBM27C32A 39354B O

MBM2764 39U54C @)

MBM27C6L 39554C @)

MBM27128 39u54D ®) @)

MBM27C128 3955UD @) O

MBM27256 39154E O O

MBM27C256 39054E O O

MBM27C256A 39254E O @)

MBM27C256H 39254E O ®)

MBM27C256A-HW | 39U5UE O GO0 @)

MBM27C512 39154F @) O

MBM27C512-HW 394BUF @) GO0 ®)

MBM27C1000 394550 ®)

MBM27C1000A 395550 @) GOO

MBM27C1001 390550 ®)

MBM27C1001A 391550 @) GO0

MBM27C1024 390570 @)

MBM27C1024A 391570 @) GO0

A1 -6 Dec 7/92



R49U5
EPROM PROGRAMMER
INSTRUCTION MANUAL

A.1 List of Device Setting Codes and Socket Adapter

manufac- RUQU5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
(4) MBM27C2000 39U551 RUQUSTA O GOO
FUJITSU
(cont'd) | MBM27C2001 390551 O GO0
MBM27C2048 390571 @) GO0
MBM27CL000 390552 ©)
MBM27CL001 391552 @)
MBM27C4096 390572 @) EQO
MBM28C6U 39B54C
MBM28C65 39C54C
MB85U41P 390504 RUQULIA EQO
MB8541P 391504 RUQULIB
MB8541P(test) | 391501
MBL8742H 391T74A RuQuU2C
MBL8749H 39274A
MB89PT15 39174D RUQUUIF BOO
MB8IWT15 39174D BOO
MBBIPT15A 39174D BOO
MB8IWT15A 39174D BOO
MB89P785 39174D BOO
MB8IWT85 39174D BOO
MB8SPT18A 392T4UE FOO
MB89WT18A 392TUE FOO
MB8SPT15 39174D RUQUUTA BOO (QFP)
MB8IWT15 39174D BOO (QFP)
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A.1 List of Device Setting Codes and Socket Adapter

manufac- RUGLS
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB

(4) MB89PT15A 39174D RUQUUTA BOO (QFP)

FUJITSU

(cont'd) | MB8IWT715A 39174D BOO (QFP)
MBBIP785 39174D B0OO (QFP)
MB89W785 39174D B0OO (QFP)
MB89P718A 3927UE F0O (QFP)
MB8IWT718A 392TUE FOO (QFP)
MB89P765A 39274D RUQLLTB D00 (QFP)
MB8IWT65A 39274D D00 (QFP)
MB89P768A 3917UE FOO (QFP)
MB8IWT768A 3917UE FOO (QFP)
MBM27C128P 3955UD RUQUUSD o (SOP)
MBM27C256AP 39254E o (S0P)
MBM27C512P 39154F o (S0OP)
MBM28C6L 39B54C (SOP)
MBM28C65 39C54C (SOP)
MBM2764 39U54C RUGLLLA (LCC)
MBM27128 39454D O (LCC)
MBM27256 39154E o (LCC)
MBM27C64 3955UC (LCC)
MBM27C128 3955UD O (LCC)
MBM27C256A 39254E O (Lce)
MBM27C256H 39254E O (LCC)
MBM27C512 3915UF o (LCC)
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EPROM PROGRAMMER
INSTRUCTION MANUAL

RUQU5

A.1 List of Device Setting Codes and Socket Adapter
manufac- RU9L5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB

(4) MBM27C1000 394550 RUQULLB O (LCC)
FUJITSU
(cont'd) | MBM27C1001 390550 o (LCC)

MBM27C1001 390550 RUQLUEC o (PLCC)
(5) HNU62716 49054A RUQU51A B0OO O
HITACHI

HNU62732 49054B B0OO @)

HNLB2732A 491548 @)

HNL82764 ugusLC @)

HN27Col 49o54uC O

HNU827128 49054D ®)

HN27128A 49154D @) @]

HN27256 L905LE O O

HN27C256 4g154E O ®)

HN27C256A U9254E @) ©)

HN27C256H LQUSLE O

HN27512 U905LF ®) @)

HN27C101 490550

HN27C301 1gus50

HN27C101A 490550 B0OO

HN27C301A L9u550 BOO

HN27C1024 490570

HN27C102UH 490570

HN27CU001 491552 FOO
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A.1 List of Device Setting Codes and Socket Adapter

manufac- R49U5
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB
(5) HN27CU096 491572 RUQUS1A O DOO
HITACHI
(cont'd) | HN58064 LgB5LC O
HN58C65 49Cs4uC @)
HN58C256 U9ASLE D00
HN29C101 L9B550 o FOO
HN28F101P 49C550 O FOO
HD63T701V0 U917uB RUGLUZA
HD63T701X0 4927uB RUQUU3ZA
HD63701Y0 49174D RUOLLU3B
HD63705V0 L9374B RUQUL2B
HN27C1024HCC 490570 RUQULEB O (JLCC)
HN27CL096CC 191572 O D00 (JLCC)
{6) 27CX161 5306LA R49UUGC BOO
ICT
27CX162 5306LA BOO
27CX321 5306UB
27CX322 5306UB
27CX6L1 5306UC
2TCX642 5306LC
v 2716 52054 A RLUOUS1A BOO O
INTEL
2732 520548 BOO @)
2732A 5215UB @)
2764 52054C O
27C6L 5225LC O
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EPROM PROGRAMMER
INSTRUCTION MANUAL

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49LS
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB
(7 87C64 B2USUC RUQUS1A O O
INTEL
(cont'd) | 2764A 5215UC @) @)
27128 52054D @) O
27128A 52254D @) O
27128B 52U54D @) @)
27C128 52554D O O
27256 5205UE O O
27C256 52254E @) O
27C256-xxxV 52USLE O D00 O
27512 52254F @) O
27010 520550 @)
27011 528550 ©)
27210 520570 O
27C512 5235UF O BOO O
27€010 521550 O BOO
27C100 524550 O D00
27C010A 522550 ®) D00
27C210 521570 @) B0OO
27C020 521551 @) B0OO
27€220 521571 @) B0OO
27C240 521572 @) B0OO
27C0u0 521552 O DOO

At -1

Dec 7/92



RUQUS
EPROM PROGRAMMER
INSTRUCTION MANUAL

A.1 List of Device Setting Codes and Socket Adapter

manufac- R49L5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
{7 27C202 52056E RUQUSIA O B0OO
INTEL
(cont'd) | 68C257 5295LE @]
87C257 52A5LE O
27513 5285LF @)
2816A 52B5UA
281TA 52E5UA
28F512 52C5UF O FOO
28F010 52C550 ®) 300
28F020 52C551 ®) FOO
8751H 52174B RUQLL2D
87C51 52274B
8752BH 52374C
87C51FA 52UTuUC BOO
87C51FB 52174D BOO
8751BH 52374B BOO
P276UA 5U435UC RUGLUS1A ®) O | (OTP)
P27Co4 5u254C ®) B0OO O | (oTP)
P87CoL Su45UC O B0OO O | (0TP)
P27128A 5u435uD o O | (0oTP)
P27256 SU35UE @) O | (0TP)
P27512 5U35UF ®) O | (0TP)
N27CeL 52254C RUQUUBA (PLCC)
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A.1 List of Device Setting Codes and Socket Adapter

manufac- RU9QU5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB

) N87CeU 52U5UC RUGUUBA (PLCC)

INTEL

(cont'd) | N27128A 5225UD (PLCC)
N27C256 5225UE (PLCC)
N27011 528550 (PLCC)
N27210 520570 RuUQUUGB (PLCC)
N27C210 521570 BOO (PLCC)
N27C220 521571 BOO (PLCC)
N27C010 521550 RUQULEC BOO (PLCC)
N27C020 521551 BOO (PLCC)

{8 27CélU L1054c RUQUS1A O BOO O

MICROCH-

IP 27C128 L105uD O B0OO O
27C256 L1154E O BOO @)
27C512 L105UF O BOO @)

(9 M5L2716 T1054A RUQUS1A Coo O

MITSUBI-

SHI M5L2732 7105UB Coo O
M5L2764 71054C O
M5L27128 71054D 0O
M5M27C128 T1454D O
M5L27256 T1054E O O
MBEM27C256 T1154E O O
M5L27512 T1054F O O
MEM27C512A T1154F O O
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RUIL5

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49LS
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB
(9) M5M27C100 714550 RUQU51A ©)
MITSUBI-
SHI MB5M27C101 710550 @)
(cont'd)
M5M27C102 710570 O
M5M27C201 710551 O Coo
MBM27C202 710571 O Coo
M5M27CU01 710552 @) €00
M5M27CL02 710572 O €00
MSM27C256A T1254E @) Co0 @)
M5M28F 101 71C550 ©) FOO
M50TUTE 71174C RUQLU3C
M50TU6E T1274C
MEM27C256FP T115UE RUQLUSB ®) (S0P)
MBM27C256AFP T1254E O €00 (SOP)
M5M27C512FP T105UF ®) (S0P)
MEM27C512AFP T1154F O (S0P)
MBM27C102J 710570 RUQLUBB O (PLCC)
M5M27C102JK 710570 O (CLCC)
M5M27C202 710571 @) Coo (PLCC)
MbM27C202JK 710571 O Coo (CLCC)
M5M27C100J 714550 RuUQUUEC O (PLCC)
M5M27C101J 710550 O (PLCC)
M5M27C201J 710551 O Coo (PLCC)
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A.1 List of Device Setting Codes and Socket Adapter

manufac- RUQU5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB

(9 M5M27C100FP 714550 RUQUUSE @) (S0P)

MITSUBI-

SHI MoM27C101FP 710550 O (SoP)

(cont'd)
MoM27C201FP 710551 O Cco (S0P)

a MN2764 70054C RUQUSTA O

MATSUSH-

ITA

a MCM2833 TU85LB RUGUS1A 0]

MOTORCLA

12 NMC27C16 T78250A RUGL51A BOO @)

N.S
NMC27C16B T835UA O GOO O
NMC27C32 78054B BOO O
NMC27C32B 78354B @) GCO O
NM2T7LCoU T8754C O GOO O
NMC27C64 T8UBLC O
NMC27C256 T8054E @)
NM27C512 T865UF O GO0 O
NM27P512 T8T5UF o GOO O
NMC27C512A T8554F O O
NM27C128 78554D O GOO O
NMC27CP128 T8U5UD
NMC27C128B 78554D O BOO O
NM27C256 T825LE O GOO O
NM27LC256 T835LE O GO0 O
NMC27C256B T8154E O BOO O
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A.1 List of Device Setting Codes and Socket Adapter

manufac- RU9U5
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB
(12 NM27C010 781550 RUGLS1A @) GOO
Téint'd) NMC27C010 780550 @) BOO
NM27C210 782570 @) FOO
NM27C020 780551 @) GOO
NM27C0U0 782552 @) FoO
NMC27C256 T8054E RUQLLUBA (PLCC)
NMC27C256B T8154E ®) B0OO (PLCC)
NMC27C512A T855UF ©) (PLCC)
13 w PD2716 T9054A RUGLUSTA BOO O
NEC
u« PD2732 T7905UB BOO ®)
« PD2732A 791548 ©)
« PD2764 T905UC @)
w« PD27128 79054D ©)
« PD27256 T9054E ©) ©)
w PD27256A T925UE O ®)
w PD27C256 T9154E ®) ®)
w« PD27C256A T935UE @) ®)
w« PD27512 T905UF ©) ®)
w« PD27C512 T915UF ®) ®)
# PD27C1000 794550 ©)
w4 PD27C1001 790550 O
u PD27C1024 790570 @)
« PD27C1000A 796550 ®) B0OO
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RU9LS

A.1 List of Device Setting Codes and Socket Adapter
manufac- RU9US
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
13 w PD27C1001A 795550 RUQUS1A O
?Egnt' d) | «PD27C1024A 791570 O
w« PD27C2001 790551 O
m PD27CL001 790552 )
u PD27CU096 790572 O FoO
u PD2THCE5 T9064C RUQULYC
u PD28C6U T9B54C RUQLSTA ®) @)
« PD28C256 T9BSLE O D00
« PD27C256AG T935LE RUQLLSB o (SOP)
u PD27C512G T915UF O (S0P)
« PD2TC1001AB | 795550 RUQUUSE ©) (sop)
w« PD27C2001B 790551 O (S0P)
u PDBTU8BH 790749 RUQLU2C
« PD8TU9H T907LA
14 MSM2716 8005LA RUGU51A BOO O
OKI
MSM2764 8005UC O
MSM27128 80054D O
MSM27512 8025UF ©)
MSM2764A 80254C D00 ®)
MSM27128A 80354D B0OO @)
MSM27256 8005LUE BOO @)
MSM27C256H 80154E B0OO @)
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R49LS

A.1 List of Device Setting Codes and Socket Adapter
manufac- RLOU5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
{14 MSM271000 800550 RUQUS1A BOO
OKI
{cont'd) | MSM27C2000 800551 O DOO
MSM2816A 80C5uA BOO O
MSM6323 80050F RU9QLLOB BOO DIP #Ay%-5 0Ok
(15 RD27C6L 9A05UC RUSU51A O
RICOH
RD27C256 9AOSLE O
16) 27C6LA AAQSLC RUQUS1A O O
SIGNETI-
] 27C6UA (OTP) AAOSLC O O
27C256 AAQSLE O O
27CH512 AAQOSLF O BOO O
27C210 AAQSTO RUQU51A O DCO
27C010 AAD550 O FOO
2THC6U1 AAQBUC RUQLUQC
(1N SGS M2716 A20544A RUQU5TA GOO O
-THOMSON
M2732A A205uUB GOO O
M2T764A A2054C O BOO O
M27128A A205UD O BOO O
M27256 A2054E O BOO O
M27512 A2054F O BOO O
M27C2568 A2354E O DOO O
M27C512 A215UF @] DOO O
M27C1000 A20550 O DOO
M27C1001 A21550 O D00
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RUQU5

A.1 List of Device Setting Codes and Socket Adapter
manufac- RUQUB
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
(17 SGS M27C1024 A20570 RLOLUS1A O DOO
~THOMSON
(cont'd) | M27C2001 A21551 O FOO
M27CL001 A21552 O Foo
M27CL002 A20572 O FOO
TS27C6LA A215UC O DOO O
TS27C256 A215LE O BOO O
ST27C256 A215UE O BOO O
(18 52B13 ACB5LA RLUOL5TA O
SEEQ
52B23 A085LB O
52B33 AQ85LC O
2816A AOBSUA 0O
5516A AOBSUA O
2764 AD15UC O
(19 LH5762J A3054C RLUQL51A O
SHARP
LH5763J A315U4C O
LH5764J A325uC O
LH57126J A3054D O
LH57127J A315UD @)
LH57128J A325uUD O
LH57254J A3254E O
LH57255J A3054E O
LH57256J A315LE @)
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A.1 List of Device Setting Codes and Socket Adapter

manufac- RUGL5
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB

19 LH57257J A3354E RLUGUS1A O GOO

SHARP

(cont'd) | LH57512] A3054F O B0OO
LH571000J A30550 B0OO
LH571001J A31550 B0O
LH5749J A3064C RUQLLQC
LH57191J A3064A

(20 TMS2732A A915LB RUQU51A O

i TMS2761 A9O5UC o
TMS27128 A9054D ©)
TMS27C128 A9254D ®)
TMS27PC128 A9354D @] BOO ®)
TMS27256 A9OSLE ®)
TMS27C256 A9154E ®)
TMS27PC256 A935UE GOO o
TMS27C512 A9154F @) @)
TMS27PC512 A935UF ®) G0O ©)
TMS27C010 A90550 @) BOO
TMS27CO10A A91550 @) D00
TMS27C210 A90570 ®)
TMS27C210A A91570 O GOO
TMS27C020 A90551 ©) GO0
TMS27C040 A90552 o F0O
TMS27C240 A90572 O GO0
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A.1 List of Device Setting Codes and Socket Adapter

manufac- RUGL5
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB

o TMS27C292 A906LA RUQLLUIC

r{c.:int'd) TMS27C291 A906LA

D TMM323 ABOSLA RUQUSTA B0O @)

TOSHIBA
TMM2732 ABO54B B0OO ®)
TMM276LA AB254C O @)
TMM27128 ABOSUD O ©)
TMM27128A AB254D @) ©)
TMM27256 ABOSUE O ©)
TMM27256A ABUSLE O O
TMM27256B ABUSLE | O ®)
TC57256 ABZ25UE RUOLU51A @) ®)
TC57256A AB654E ®) O
TC57H256 AB85LE ®) D00 O
TMM27512 AB254F O O
TMM275124 AB25UF N ©) @)
TC57512A ABUSUF @) @)
TC571024 ABO570 ®)
TC5TH1024 AB1570 ©)
TC5TH1024A G0O
TC5TH1025A AB3570 O D00
TC571000 ABO550
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RUGH5

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49L5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
e TC571001 ABU550 RUQLSTA ®)
TOSHIBA
(cont'd) | TC571000A AB0550 O | Doo
TC571001A ABU550 ®) DQO
TC57M1000A AB2550 ®) FOO
TC5TM1001A AB6550 ®) FQO
TC5TU000 AB0552 @)
TC57L096 AB05T2 O FOO
TMM28257 ABBSUE @)
TC58257A(12.5V) ABCSLE
TC58257A(12.0V) ABDSUE
TC58F1001 ABC550 D00
TMPUTPB60E AB1T4C RUQUL3D
TMM2u64 AB154C RUQUSTA O O
TMM2U64A AB354C O @)
TMM24128 AB154D O O
TMM24128A AB354D ®) ®)
TMM2L256 AB154E @) O
TMM2U256A ABS5UE O O
TMM24256B ABS5LE @) ®)
TC54256 AB354E ©) @)
TC5U256A ABT5UE O ®)
TC54H256 AB95UE ®) D00 ©)
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A.1 List of Device Setting Codes and Socket Adapter

manufac- R49L5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB

@y TMM2U512 AB354F RUQU51A O

TOSHIBA

(cont'd) | TMM2U512A AB35UF O
TC5U512A ABSSUF @) BOO
TC541000 AB1550 @)
TC541001 AB5550 @)
TCS54H1024 AB2570 O D00
TMM2UEUAF AB254C RUQLUSC ®) (s0P)
TMM24128AF AB254D O (S0P)
TMM2U256BF ABUSUE o (S0P)
TMM2U512AF AB25UF ®) (s0P)
TC5U256AF AB65UE ®) (SO0P)
TCO5U512AF ABUSLF O BOO (SOP)
TC5825TAF ABCSLE 0] (S0P)
TC58257AF-LV ABDSUE O (S0P)

@2 WS27CoUF cousuc RUQUS1A ©)

WSI
WS57C6UF Cos5UC @)
WS27C128F cousuD @)
WS57C128F CO554D ©)
WS27C6UL Co65UC BOO @)
WS27C128L CO654D BGO O
WS27C256L CO25UE BOO @)
WS27C512L COO5UF O B0OO ®)
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EPROM PROGRAMMER
INSTRUCTION MANUAL

RUQL5

A.1 List of Device Setting Codes and Socket Adapter
manufac- RU9L5
turer Device name TYPE code | Socket Applica- Description
adapter ID | ble Rev | DB
@2 WS27C010L €00550 RUGLS1A O BOO
?2£nt'd) WS57C65 €0056C
Ws57C257 COO56E
WsS57C191 CO06LA RUQUU9C
WS57C191B CO06LA BOO
WS57C291 COO6LA
WS57CU3 €oo6uB
WS57CU3B C0064B BOO
WS57CU9 cooelc
WS57CU9B CO06LC
WS27CeUF cousuc RUQLUBA (PLCC)
WS5T7C6UF Co554C (PLCC)
WS27C128L CO654D R49QUUBA BOO (PLCC)
WS27C256L CO254E BOO (PLCC)
23 X2816A C8854A RUGLS1A
XICOR
X2864A C8854C
X28C256 C8BSUE BOO
@ CXK27C256 E1054E RUSUS1A D00 O
SONY
CXK27C512 E1054F DOO
CXK27C1000 E10550 DOO
CXK27C1001 E11550 DOO
CXK27C2001 E11551 GO0
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INSTRUCTION MANUAL

R4QLS

A.1 List of Device Setting Codes and Socket Adapter
manufac- R49L5
turer Device name TYPE code | Socket Applica- Description
adapter ID| ble Rev | DB
@ CXK27CU001 E11552 RUGUSTA GO0
SONY
CXK27Cu002 E10572 GO0
25 S28F512R E2C5UF RUGUBTA O Foo
SII
26) MX27C256 T505LE RUGLUB1A GO0
MACRONIX
MX27C512 T5054F GO0
MX27C1000 750550 GO0
@n LE27C256F EQQSLE RUGUBTA GOO
SANYO
LE27C512F EQOSUF GO0
LE27C1000F E00550 GO0
LE27C1001F E01550 GO0
LE27C1024F E00570 GO0
LE27C2001F E01551 GOO
LE27CUOC1F E01552 GO0
LE27CLO02F E00572 GO0
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A

List of Device Setting Codes and Socket Adapter

A.1.2 List of SMD Package Socket Adapter

The socket adapters applicable to SOP, LCC, and PLCC of PROM are listed as
follows.

Note :

(1)

2

sop
Socket adapter | Description Manufacturers Device name
NEC « PD27C256AG/C512G
RUQLUSB Conform to DIP
(28p) MITSUBISHI | MSM27C256FP/C256AFP/C512AFP,
M5M27512FP
Conform to DIP TMM2UEAF/128AF /256BF /512AF
RULQLUSBC (28p) TOSHIBA TC5U4256AF /512AF, TCH825TAF,
TC5825TAF-LV
RLUQLUSBD Conform to DIP| FUJITSU MBM27C128P/C256AF/C512P
(28p)
RUQLUBE Conform to DIP| NEC « PD27C1001AB/C2001B
(32p)
MITSUBISHI | M5M27C100FP/C101FP/C201FP
LCC
Socket adapter | Description Manufacturers Device name
MBM276L/128/256
FUJITSU MBM27C6lU/C128/C256A/C256H
RUQUULA Conform to DIP MBM27C512
(32p)
AMD Am27C6U4/C128/C256/C512
RUQLULB Conform to DIP FUJITSU MBM27C1000
(36p) MBM27C1001

maker.

Use an applicable socket adapter to the device.

The socket adapters in the following table are designated by the device

Using inapplicable

socket adapter may cause loose connection failure or device pin bending.

A1 - 26
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List of Device Setting Codes and Socket Adapter

3

PLCC

Socket adapter

Description

Manufacturers

Device name

RUQLLGA Conform to DIP INTEL N27C6UL/N8T7COU/N2T128A
(32p) N27C256/N27011
AMD Am2T7C6U/C128/C256/C512
ATMEL HN27C102UHCC/CLO96CC
N.S NMC27C256/C256B/C512A
WSI WS2TCOUF/5TCOUF
WS27C128L/27C256
RUQLLEB Conform to DIP INTEL N27210/N27C210/N27C220
(Ldp)
MITSUBISHI | M5M27C102J/C102JK
MSM27C202J /C202JK
HITACHI HN27C102UHCC/CU096CC
RUQLLGC Conform to DIP| FUJITSU MBM27C1001
(32p)
AMD Am27C010
INTEL N27C010/N27C020
MITSUBISHI | M5M27C100J/C101J
M5M27C201J

A o- 27
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A.2 Translation Format

A.2 Translation Format

- A combination of a data format, data configuration, and data transfer process is

called a translation format.

Note:

DG BINARY format - See
DEC BINARY format e See
ASCII-HEX format - See
(including TR-HEX/10, TR-HEX/18)
INTELLEC HEX format e See
ASM-86 HEXADECIMAL format - See
MOTOROLA S RECORD format - See
TEKTRONIX HEXADECIMAL format -~ See
EXTENDED TEKHEX format e See
HP6UOOOABS format - See
JEDEC format oo See

A2 -1

subsection

subsection

subsection

subsection

subsection

subsection

subsection

subsection

subsection

subsection

A.

A.

2.

2.

1.

2.

.10.

Translation formats include the following:

The TEXTRONIX HEXADECIMAL format corresponds to Rev. BOO and after.
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A.2 Translati

on Format

The following table shows each translation format and the other formats
included in it.

No

Translation format

Formats included

DG BINARY

DEC BINARY

ASCII-HEX

INTELLEC HEX

Intel Intellec 8/MDS
Intel MCS-86 Hexadecimal Object

ASM-86 HEXADECIMAL

Intel Intellec 8/MDS
Intel MCS-86 Hexadecimal Object
Digital Research hex

{6) | MOTOROLA S RECORD Motorola Exorciser (S1 record)
Motorola Exormax (S2 record)
(S3 record)
(7) | TEKTRONIX HEXADECIMAL —_—
(8) | EXTENDED TEKHEX —
(9) | HP6LOOOABS Hewlett-Packard 64000 Absolute
(10 | JEDEC I
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A. 2.1

1)

Translation Format 1/0 Specification

I/0 Specification I

Limit of data transfer format (MS-DOS)

Data Data transmission Data transmission Data transmission Data transmission
transfer directioion directioion directioion directioion
PC9801. = R49U5 PC3801 <  RUGUS IBM-PC = RHIUS IBM-PC <& RUQUS
(Others) (Others) (J3100) (J3100)
Translatio RS232C Centronics RS232C Centronics R3232C Centronics RS232C Centronics
format Specificatior] Specificatior] Specification Specification Specificatior] Specificatior] Specification] Specification
Not Not Not Not Not Not
DG BINARY applicable®' | applicable™? | applicable™!' applicable®' | applicable®? | applicable®'
Not Not Not Not Not Not
DEC BINARY applicable®' | applicable‘? | applicable™' applicable®' | applicable®? | applicable’
ASCII HEX Applicable Applicable Applicable®? Applicable Applicable Applicable®'
INTELLEC HEX | Applicable Applicable Applicable Applicable Applicable Applicable
ASMB6 Applicable Applicable Applicable Applicable Applicable Applicable
MOTOROLA S Applicable Applicable Applicable Applicable Applicable Applicable
TEKTORO Applicable Applicable Applicable Applicable Applicable Applicable
EXT TEK Applicable Applicable Applicable*? Applicable Applicable Applicable®®
Not Not Not Not Not. Not
HP 64000 applicable®' | applicable®? | applicable®! applicable®' | applicable®? | applicable”
(NOTE) *t : The data can not be transferred by COPYA.
It is necessary to generate the programs (such as BASIC) originally.
*2 : The data can not be transferred by PRINT.
It is necessary to generate the programs (such as BASIC) originally.
*3 : The use of X control is required.
*4 . The data can be transferred by COPYA.

It is necessary to generate the programs
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(2) I/0 Specification II

Limit of data transfer format

Data transmission

Data transmission

Data transmission

direction directioion directioion
RUOL5 = Printer RUGYS <& Printer
, RS232C Centronics RS232C Centronics
Translation format Specification Specification Specification Specification
Not Not
DG BINARY applicable®' | applicable®?
Not Not
DEC BINARY applicable”’ | applicable*?
ASCIT HEX Applicable Applicable
INTELLEC HEX Applicable Applicable
ASM 86 Applicable Applicable
MOTOROLA S Applicable Applicable
TEKTORO Applicable Applicable
EXT TEK Applicable Applicable
Not Not
HP 64000 applicable”' | applicable™?
(NOTE) #*1 : The data can not be transferred by COPYA.
It is necessary to generate the programs (such as BASIC) originally.
*¥2 : The data can not be transferred by PRINT.

It is necessary to generate the programs (such as BASIC) originally.
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A.2.2

Input Termination Condition on the R4945
of Transiation Formats

Translation format *1

Input termination condition

DG BINARY LA recognition switch setting
At turning OFF : Time out ERROR/termination
At turning ON Time out PASS/termination
However, data is input up to LA.
DEC BINARY LA recognition switch setting
At turning OFF: Time out ERROR/termination
At turning ON Time out PASS/termination
However, data is input up to LA.
ASCII HEX Tape stop mark
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination

LA recognition switch setting

At turning OFF :
At turning ON

Time out
Time out

ERROR/termination
PASS/termination

However, data is input up to LA.

INTELLEC HEX End record
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination
ASM-86 HEXADECIMAL End record
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination
MOTOROLA S RECORD End record
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination

When the S1 data record
When the S2 data record
When the S3 data record

is used, the S9 data
is used, the S8 data
is used, the S7 data

The 89 end record can be used instead of the

record is required.
record is required.
record is required.
S8 record.

TEKTORONIX HEXADECIMAL | End record
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination

EXTENDED TEKHEX Terminate record
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination

HP64000ABS End record
Not supplied Time out ERROR/termination
Supplied Time out PASS/termination

(NOTE) *1 : Be sure to refer to Instruction Manual for the content of the translation format.

A2 - 5
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A.2.3

DG BINARY Format

[Configuration ]

Any record consists of 8-bit binary data.

[ Record]

@ : Start mark

[Record configuration]

FFu

The pattern followed by the start mark is assumed data.

: Data

Binary data

: Ten characters of NULL code (00x) is output just before FFu.

(The subformat function is provided.)

Data

[ Subformat Codel

Set up of subformat codes
Because subformat codes adapt bit configuration, corresponding functions

are set up in bits.

For how to set up subformats, refer to the instruction manual.

D7

D6

D5

D4

D3

D2

D1

Output NULL bit

0: Does not output 10-character NULL bits.

1: Outputs 10-character NULL bits.

Output NULL

Note: Setup of format corresponds to Rev. COO and after.
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A.2.4 DEC BINARY Format

[ Configuration ]
Any record consits of 8-bit binary data.
[ Record]
@ : Start mark
A code 00u immediately after FFu is recognized as the start mark and

the following bits are considered data.

@ : Data
Binary data

®! FFu
The output data is preceded by 10 FFu codes.

[ Record configuration]

Data
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A.2.5 ASCII-HEX Format

[ Configuration ]

Any codes consists of ASCII characters.
(However, control codes CR(ODu), LF(OAx), STX(02x), ETX{(03u) are
excluded.)

The ASCII-HEX format allows specification of the subformat code.
Subformat code 10 is equivalent to TR-HEX/10. Subformat code 18 is
equivalent to TR-HEX/18.

[ Record]

@ : Start mark
STX(02x), “[" or none.
Specified with a subformat code.

®@ : Address mark
ll#" or II$A"
Specified with a subformat code.

@ : Address
An address is enclosed between the address mark and address terminator
mark. It is output in U4 or 6 digits.

@ : Address terminator mark
Indicates the characters preceding this mark is the address. It is
specified with a subformat code.

® : Data

® : Data terminator mark
Indicates the characters preceding this mark is the data.

@ : Comment mark
The characters enclosed between this mark and LF(0Aa) are
recognized as a comment.

® : Comment terminator mark
The characters enclosed between the comment mark and comment
terminator mark LF(OAx) are recognized as a comment.

@ : End mark
ETX(03x) or none.
Specified with a subformat code.
After the end mark is recognized, data loading is terminated if the
start mark is not recognized within 64 characters.

A2 - 8 Sep 19/92



R4945
EPROM PROGRAMMER
INSTRUCTION MANUAL

A.2 Translation Format

@ : Tape stop mark
" or "4" or none.
Specified with a subformat code.

@: CR, LF
CR(ODu), LF(OAx)
These codes can be omitted in the record to be input.
They are output following in the end of a data record.

[Example ]

Subformat code 2A

[ #0000,FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
#0010,FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
#0020,FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ]

Subformat code 80

$A0000,FF .FF.FF.FF.FF.FF.FF.FF.FF.FF .FF.FF.FF.FF.FF.FF.
$A0010,FF .FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.
$A0020,FF .FF.FF .FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.FF.

[Record configuration]

STX

o

m!;;s|,1s|.|z1.|22|.1;|.|m.mm

@2 © @oe@ 0 0
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[ Subformat codel

Setting of the subformat codes

A subformat consists of some combinations of bits and the functions
associated with the subformat are set with bit combinations.

For bit combinations available in subformats, see table A-1.

For the

setting of the subformats, refer to the manual of RUOL5,

Bit configuration of subformat code

D7|D6| D51 D4 D3| D2| D1 | DO

It I J L JL J L [t OO:
' J 01:
L 10:
Start mark |
I_ 11:
End mark 0:
-

mark

Tape stop mark [ 0: .
. M)ll or agn

Comment mark [ 0:
. II$"

Data terminator 00:
01:

10:

11:

Address mark [ O:
1:

None

HSTX n

W [ "

{(The stop mark
should be "] ".)

: None

None

: “ETX"

None

None

H , " or i . n
or HI "
H s " or II%"
1] , " or urn

un
H

gn
u$Au

USTX" (02xu) YETX" (03x)

4," (comma 2Cx) ." (point 2E «)

4 " (blank space 20x) 4rn (apostrophe 27x)
A2 - 10
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*qno-suwry je pajeutwssy sT weadodd syjy ‘pesn ST X[F NJeuw pue ayj JI

*3jJeu sSaJppe 8yl 09

JOoTdd ST JJew Jusuwwod syj ‘psesn ade (y$) HJew sseJppe syj pue (§) Jew queuwmod syj yoq JI

“w [ » o9 prnoys aew dogs sy3 *, ] , ST Jdew jJIe}s oYy JI

:930N

(L2 eudouagsody) iy

‘(uoz ooeds dueld) , w ‘(Mdg UTOd) .y ‘(HDOZ BWWOD) ,‘y ‘(¥Y0)udTe ‘(HE0)uXLHw ‘(H20)uXISw

SUON wXITn SUON SUON win IO Lty RS (s I WY WwX1Sw %

SUON SUopN SUOoN SUON wain 40 L%y w'n 40 Wty JYEn SUON 0H

QUON WXIdn SUON auoy Wby IO,y win 40 L GV Sn uXISu o)

SUON BUON SUON SUON whn O Ly wn J0 4ty WV SUON 0D

auoN WXIHw SUON SUON w o Jd0 Lty Wi J0 Wt WV WXISk Gy

SUON SUON SUON QUON won J0 Ly a'n J0 L,y uV$n SUON oY

SuoN WXL SUON SUON win 40 Lty RIS (L WY wXI1Su a8

SUON SUON SUON SuoN Wi JO Lty wn 40 4ty WY SUON 08

s [ n SUOoN SUON SUON S (L w'n J0 LGy witn w 1w ve

8L/XAH-3L | w%n 4O uln SUON udTn u$n w'n 20ty w'n 20 Gy uftn SUON 81

Ol/XdH-3L SUON SUON udTn a$n W' 40y w'n 20ty wiltn SUON 0l
NJew NJBl yJew e NJeu NJeu yJeu |9pood
sy Jewsy doas ode] | dJew puy HOJEBUTWIS]| JUSUWNC) | JOJBUTWIS] JOqBUTWISY SE84pPY 1J4e18 qeuJdo]
@ ® NUSUIO) (§) 0) e3ed @ SSJIPPY 5 @ @™ -qng

UOT]BUTQWO) 8po) qeudojgng jo ardwexy

L - V °TqE]L
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A.2.6

INTELLEC HEX Format

[Configuration 1

Any code consists of ASCII characters. (However, control codes CR(ODx)
and LF(CAx) are excluded.)

Any code other than the start mark (colon (:)) consists of 2 hexadecimal
digits (ASCII characters 0 to 9 and A to F).

[ Record]

@ : Start mark
(Colon (:)]
Indicates the beginning of a record.

® : Byte count
{Two hexadecimal digits)
Indicates the number of bytes after the record type and before the
checksum. For an expansion address record, it is set to 02. For an
end record, it is set to 0OC.

® : Address
(Four hexadeciaml digits)
Indicates the address where the data is to be stored.
For an expansion address record, it is set to 0000. For an end
record, 0000 or the start address is set.

@ : Record type
(Two hexadecimal digits)
02: Specifies the expansion address record.
00: Specifies the data record.
01: Specifies the end record.

® : Data
(Two hexadecimal digits]
This data is stored in the buffer RAM. The storage address is
incremented one by one.

® : Checksum
{Two hexadecimal digits)
The complement of the sum of the hexadecimal digits between the byte
count and the character before the checksum is set. The least
significant 8 bits are valid.

@ : Expansion address
(Four hexadecimal digits]
Indicates the segment address of the data record. The expansion
address is added to the data record as bits 19 to U4 of the address.
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®: CR, LF
CR(ODx), LF(OAu)
These codes can be omitted in the record to be input.
An output record should be followed by these code.

[ Example]

:020000021000EC
: 10000000FFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFOO
:00000001FF

[Record configuration]

Checksum

Byte counﬁ
: e
Expansion T T
address record!'10‘2!0'0‘0'0!0'2[ SN ’ . leF

(02 record) @@ ©® @ @ @

Checksum

' '
« =

End record

(01 record) E !o 0[0:0.0 0/0 1]F F(RLF]

Do @ @ 6! 0;

Checksum
Byte count
%100 reeorqy LIOT T o] [T RTTT T CRLA
viel @ (@6 9@ @

A2 - 13
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A.2.7 ASM-86 HEXADECIMAL Format

[ Configuration 1]

Any code consists of ASCII characters. (However, control codes CR(ODa)
and LF(OAx) are excluded.)

The ASM-86 HEXADECIMAL format is established by combining the INTELLEC
HEX format with the DIGITAL RESERACH HEX format.

The difference between the INTELLEC HEX format and the ASM-86 HEXADECIMAL
format is that the larger number of records types are used in the ASM-86
HEXADECIMAL format. The items other that the record type are the same
between the two formats.

For the format, see Subsection A.2.4, INTELLEC HEX format.

The available record types of the INTELLEC HEX format and the DIGITAL
RESEARCH HEX format are shown below.

INTELLEC HEX format DIGITAL RESEARCH HEX format
Record type Contents Record type Contents

85 Code segment address record

02 Expansion 86 Data segment address record

address record 87 Stack segment address record

88 Extra segment address record
81 Code segment data record

00 Data record 82 Data segment data record
83 Stack segment data record
84 Extra segment data record

01 End record 01 End record

For input : 02 and 85 to 88, and 00 and 81 to 84 are recognized as the
same code, respectively.

For output: The following codes are output for record types:
Expansion address record type: 85

Data record type : 81
End record type 01
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[ Example ]

:02000085100069
: 1000008 1FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFETF
:00000001FF

[Record configurationl

The record configuration is the same as that of the INTELLEC HEX format.
See the record configuration shown in Subsection A.2.4, INTELLEC HEX Format.

Note: The difference of the ASM-86 HEXADECIMAL format from the INTELLEC HEX
format is that some record types are added.
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A.2.8 MOTOROLA S RECORD Format

[ Configuration 1]

Any code consists of ASCII characters. (However, control codes CR(ODu)
and LF(OAx) are excluded.)

Any code other than the start mark (S) consists of one or two hexadecimal
digits (ASCII characters 0 to 9 and A to F).

[ Record]

@®: Start mark
[ IIS"]
Indicates the beginning of a record.

@ : Record type
(One hexadecimal digit, O to 9)
Indicates the record type.

1: Indicates the data record where the address is U digits.

2: Indicates the data record where the address is 6 digits.

3: Indicates the data record where the address is 8 digits.

7: Indicates the end record for record type "3" where the address
is 8 digits.

8: Indicates the end record for record type “2" where the address
is 6 digits.

9: Indicates the end record for record type "1" where the address
is U digits.

@ : Byte count
(Two hexadecimal digits)
Indicates the number of bytes between the character after the record
type and the character before the checksum.

@ : Address
(Four, six, eight hexadecimal digits]
Indicates the address where the data is to be stored.
For the size (length) of addresses, see item @, Record type.

®: Data
(Two hexadecimal digits)
This data is stored in the buffer RAM.

® : Checksum
(Two hexadecimal digits]
The complement of the sum of the hexadecimal digits between the byte
count and the character before the checksum is set.
The least significant 8 bits are valid.
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D:

[ Exampl

CR, LF

CR(ODx), LF(OAx)

These codes can be omitted in the record to be input.
An output record should be followed by these code.

e ]

S113FFFOFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFCD
S214010000FFFFFFFFFFFFFFFFFFFFFFFFFFFFEFEFRA
S31501000000FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEEFS
ST70500000000FA

S804000C00FB

S9030000FC

[ Record

configuration]

S1, S2, and 83 record types (data record)

; Byte count
Checksum
3 0 A A

S1 record U digits
S2 record 6 digits

S3 record 8 digits

S9, S8, and S7 record types (end record)
EByte counti
i
‘ ‘Checksum
e

[T T T CREA
Pre; @ @0

S9 record U digits
S8 record 6 digits

ST record 8 digits

A2 - 17
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A.2.9 TEKTRONIX HEXADECIMAL Format

[Configuration 1

Any code consists of ASCII characters. (However, control codes CR(ODx)
and LF(OAx) are excluded.)

Any code other than the start mark (slash “/") consists of 2 hexadecimal
digits (ASCII characters 0 to 9 and A to F).

[ Record]

D:

Start mark
(Slash (/)]
Indicates the beginning of a record.
If two start marks are input one after another, the following
characters are assumed as a comment until a CR (ODx) is input.

: Address

(Four hexadecimal digits )
Indicates the address where the data is to be stored.

: Byte count

(Two hexadecimal digits)

Indicates the number of bytes in a record.

If the byte count of a record is 00, the record is recognized as an
end record.

: First checksum

{Two hexadecimal digits]
The sum of the hexadecimal digits between the address and the byte
count is set. The least significant 8 bits are valid.

: Data

{Two hexadecimal digits]
This data is stored in the buffer RAM.

: Second checksum

(Two hexadecimal digits]
The sum of the two hexadecimal digits that represent the data is set.
The least significant 8 bits are valid.

: Record terminator

CR(OD=x)

Indicates the end of a record.

A CR must be placed in the end of a record to be input.
This code is output as CR(ODu) and LF(OAx).
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[ Example 1]

/70123
/00001001FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEQ
/00000000

[Record configurationl

Comment record

TS T
o o

Data record

Eirst checksqm : Second checksum :

; : ‘ Byte count ;
1/i|||||22||}ml
O @ (0@ el e 60

End record

Fisrt checksum
>

/107070 0]0 00 0LR
o e 00
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A.2.10 EXTENDED TEKHEX Format

[Configuration ]

Any code consists of ASCII characters. (However, control codes CR{ODx)
and LF(OAux) are excluded.)

Any code other than the start mark (percent “%") consists of hexadecimal
digit(s) (ASCII characters O to 9 and A to F).

[ Record]

In the EXTENDED TEKHEX format, one record is called a block.

D:

Start mark
(Percent (%))
Indicates the beginning of a block.

: Block length

(Two hexadecimal digits]

In a data block, this code indicates the number of characters between
the block length and the last character that represents the data.

In a terminator block, this code indicates the number of the
characters between the block length and the address.

: Block type

{One hexadecimal digit )

If this code of a block is “6", the block is recognized as a data
block.

If this code of a block is *8", the block is recognized as a
terminator block.

: Checksum

(Two hexadecimal digits]
Sum of the all hexadecimal digits (0 to 9, A to F) in a block other
than the checksum and the start mark is set.

: Address length

(One hexadecimal digit ]

Indicates the number of the digits of the address that follows this
code.

If this code is "0", the address length is assumed to be 16 digits.

: Address

(One to 16 hexadecimal digits]

Indicates the address where the data is to be stored. The address
length is determined by the "address length" code placed before this
code.
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@ : Data
(Two hexadecimal digits]
Indicates the data to be stored in the buffer RAM.

®: CR, LF
CR(ODu), LF(OAx)
These codes can be omitted in an input block.
An ocutput block must be followed by these code.

[Example 1]

%2C6FA6000000FFFFFFFFFFFFFFFFFFFFFFFFFFFFEFEFR
%0A81640000

[ Record configuration]

Data block
Block length
; Checksum
7 NN ) R N I - A DY
1e9as © o o o e

I — |
Indicates the number of the

digits of the following

address.
Terminator block
~ Block length
3 Checksum |
% 8 L [ [ ¢ CRLR

Pe® @B © (®

I
Indicates the number of the

digits of the following
address.
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A.2.11 HP64000ABS Format

[ Configuration ]
Any record consists of 8-bit binary codes.
[ Record]
Start record

@ : Word count
Start mark Olu

@ . Data bus width
0008« is set in a output record.

® : Data word width
0008: is set in a output record.

@ : Address
00000000 is set in a output record.

® : Checksum
The bytes that represent the above items @, ®, and @ are summed
and the least significant 8 bits of the result is set.

Data record
® : Word count

Indicates the number of the words (each word is 16 bits) for items

@, ®, ©, and @.

@ : Byte count
Indicates the number of the bytes that represent the data (item @@ ).

® : The least significant U4 digits of the address are set.

® : The most significant U digits of the address are set.

@: Data

@ : Checksum
The bytes that represent the above itmes @, ®, @, and @ are
summed and the least significant 8 bits of the result is set.

End record
@ : End mark

If the word count is OOu, this is assumed an end record.
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[Record configurationl

Start record

Word count

Checksum

040008000800000000]10]
ve o @ O

Data record

; Word count

; Checksum

. . Byte count |
EENEEERNEEEN NN
® 0 ® @@ e i

End record
09)
A2 - 23
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A.2.12 JEDEC Format

[Configuration ]

The JEDEC format starts with a STX (02x) and ends with an ETX (03x).

STX v (D
Comment e (D)
®
Field
ETX - Transmission checksum e @

The available characters are printable ASCII characters and the following
four control characters: STX(02:), ETX(03s), LF(OAu) and CR(ODu).
In the field, however, only the capital letters can be used.

@© STX(Start of Text)

Indicates the beginning of a JEDEC format. The code is represented
with 02x.

02

L_——————S'I'X

@ Comment

Describes the design information such as the designer, date, and
revision.

ES

— L— Field terminator

Comment
(The comment can be omitted.)
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® Field

<{Default fuse field (F field)>
Defines the fuse status that is not defined in the L field.
This field must always be defined prior to the L field.

F 10O/ *

I

Field terminator
Data
Field identifier

<Fuse link field (L field)>

Indicates the status of each fuse.
| | ] I
L Fuse humber SP{ O/1 O/% O/ ==+ vereeree- 1 O/ O/

| | | |

t—-Fielcl

terminator
Data

One or more blank spaces
Fuse number

(up to five decimal digits)
Field identifier

{Data checksum field (C field)>
The status of each fuse is indicated with a 8-bit code. The fuse status
codes are then summed and repersented in 16 bits.
Fuse number O corresponds to the least significant bit, and fuse number 7
corresponds to the most significant bit. The last bit (unused) is assumed
40" when calculated.
| I l

C Checksum *
| | [

Field terminator
Checksum (four hexadecimal digits)
Field identifier

<{Pin list field (P field)>
Defines the pin number of the test vector indicated by the V field.

L

l———-Field terminator

Pin number (Each pin number is indicated by
one or two decimal digits. Adjacent two pin
numbers are separated by a blank space.)

One or more blank spaces

Field identifier
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<Test vector field (V field)>
Defines the test conditions for the logic verification.
l | I I I |

V | Vector number | SP %
1 1 I | 1 |

L Field
Lﬁ terminator
Test condition
One or more blank spaces
Test bector number (four decimal digits)
Field identifier

The test conditions are described according to the pin numbers defined
in the P field. If the P field is omitted, the conditions are described
sequentially beginning with pin 1.

The characters and their meanings used for test conditions are shown

below.

0 Low level input

1 High level input

C Clock input that changes low to high and returns to low.
K Clock input that changes high to low and returns to high.
L Low level output

H High level output

N Power pin (Vec,GND), output not tested

P Preload of the register

X Unused input, output not tested

Z Input or output of a high impedance

F Floating input or output

@ ETX(End of Text), transmission checksum

Indicates the end of a JEDEC format and the transmission checksum.
[ r ]

I L I

03

l———— Transmission checksum (four hexadecimal digits)
ETX

The transmission checksum represents the sum of all characters from
STX to ETX in 16 bits.
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A.3 Serial I/0 Interface

(1) Interface specification

Specification : based on RS-232C
Transmission direction : I/0
Synchronization direction : start-stop system
Transmission speed : 19200, 9600, 4800, 2400, 600, 300, 110 bps
Word configuration : bit configuration : 8, 7 bit
Parity : NONE, EVEN, ODD
Stop bit : 2, 1 bit

RS-232C level
RDBD-25S~LN (4-40)(Hirose Denki) or

Signal level
Main body connector

equivalent

Recommended plug : DB-25P (Nippon Koku Denshi Kogyo) or
equivalent

Recommended shell : DB-24659-2 (Nippon Koku Denshi Kogyo) or
equivalent

Recommended screw : D20419-16 (Nippon Koku Denshi Kogyo) or
eguivalent

Fitting vase : thread part, inch-screw No.4 40-UNC-2B
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A.3 Serial I/0 Interface

(2)Signal name

Table A - 2 Serial I/0 Interface Signal Names

Pin Signal
No. direction
Signal name Content
Equip- Exter-
ment nal
1 Ground FG Frame ground
used for protective grounding
2 Transmit Data | TXD —_— Sent data
3 Receive Data RXD E— Received data
Request to i Transmission request signal to
4 Send RTS —_— the external eqipment

High level: receiving enabled
Low level : receiving inhibited

Transmission permission signal

5 Clear to Send | CTS D from the external equipment

High level: transmission enabled
Low level : transmission inhibited

6 Data Set Ready | DSR | N.C.
7 Signal Ground  SG Signal ground
8 Carrier CD N.C.
Detector
9 to N.C.
19
20 Data Terminal | DTR _— Terminal ready
Ready
21 to N.C.
25
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A.3 Serial 1/0 Interface

(3) Example of connection

In case when hand shake, RTS control, CTS supervision and
Xon/Xopp control are provided.

Connection device Connection
RS-232C
1 ; < 1| Frame ground
terminal 2 Ajgggﬁj:><:::::z:j 2| Transmission data
3 ; 3| Receiving data
b —— U | Transmission request
5 />Kii::i4}— 5| Transmission permission
6 : 6 | Data set ready
7 i 7 | Signal ground
8 ; 8 | Carrier detection
20 "~ 20 | Terminal ready
Equipment Terminal

(4) Recommended cable

Product name : connection cable (25P-25P connector cable)
Product code : A01242-200
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A.4 Parallel 1/0 Interface

A.4 Parallel I/0 Interface

(1) Interface specification

Specification
Transmission direction
Data transmission type

Signal level
Hand shake

Main body connector

Recommended plug

(2) Signal timing

%0 58 se se o0 o

based on Centronics
1/0

8-bit parallel

TTL level

ACKNLG, BUSY control

57LE-40360-77C0 (D12) (Daiich Denshi Kogyo)

or equivalent

57-30360 (Nippon Koku Denshi Kogyo) or

equivalent

DATA .
L/ /
X >\ ® 1 us or more
STROBE | | (® 1 us or more
® ® @ © © 1 us or more
BUSY { (S
_______ ] : (—" D 7 w#s or more
ACKNLG ; l :
D ® () 5 s or more
O @ required upon
input.

A4 - 1
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A.4 Parallel I/0 Interface

(3) Signal name

Parallel I/0 Interface Signal Name

Parallel in- Parallel out-
Pin No. put signal put signal
Return Signal | direction direction Content
side name
pin No. Equip- Exter-| Equip- Exter-
ment nal ment nal
The strobe pulse is in HIGH
1 19 STROBE — ——— in the normal condition.
After this pulse is turned tg
Low, data is read out.
2 20 DATA 1 — —_— In parallel data, "HIGH" and
3 21 DATA 2 D > "LOW" indicate that data are
u 22 DATA 3 — —_— "1" and "0" respectively.
5 23 DATA U —_— —_—
6 24 DATA 5 e E—
7 25 DATA 6 —_— _—
8 26 DATA 7 e ——
9 27 DATA 8 — EE—
Confirmation pulse output
i after this equipment reads
10 28 ACKNLG ! _— — data. Or this pulse indi-
i cates that the external
| equipment received data and
? is ready for receiving the
1 next data.
Signal indicating whether
this equipment or external
"1 29 BUSY _ — equipment can receive data.
"LOW"indicates that data
can be received and "HIGH"
indicates that no data can
be received.
12 PE Pulled down to GND at 330Q
13 Never use.
14 to 16 i N.C.
A4 - 2 Feb 12/92
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A.4 Parallel I/0 Interface

{cont'd)
Parallel in- Parallel out-
Pin No. put signal put signal
Return Signal | direction direction Content
side name
pin No. Equip- Exter-; Equip- Exter-
ment nal ment nal
17 FG Frame ground
18 N.C.
19 to 29 GND Signal ground
30 N.C.
31 Never use.
32 ERROR Pulled up to 3.3kQ +5V
33 GND Signal ground
34 Pulled up to 4.7kQ +5V
(Never use)
35 Pulled up to 4.7kQ +5V
(Never use)
36 N.C.

The return pins 19 to 29 are connected to the signal ground.
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A.4 Parallel 1/0 Interface

(4) Example of connection

Signal name . Pin No. Connection diagram Pin No. | Signal name
STROBE 1 ? e 1 STROBE
19 e 19
DATA 1 2 :>Q {/—*—'“— 2 DATA 1
20 : S 20
DATA 2 3 —-**%*‘**—“>X(i>><j‘~———ﬁ*“* 3 DATA 2
21 — e 21
DATA 3 4 4——~%—————\><i:><g————*ﬁ~——— I DATA 3
22 — — 22
DATA 4 5 ——*ﬁ‘~————\><i>>(/-———%—f** 5 DATA 4
23 —t I — 23
DATA 5 6 — /T><::::::j:::: 6 DATA 5
21 — _ 24
DATA 6 7 *———%——~**\y<f> jf——*44%A- 7 DATA 6
25 _— } 25
DATA 7 8 A—~—4————fﬁ: -~ o 8 DATA 7
26 ; ; 26
DATA 8 9 — ~ —— 9 DATA 8
27 i v } 27
ACKNLG 10 :::j::::::>X<:>y<i:::::i:::: 10 ACKNLG
28 } } 28
BUSY 11 —— e a— 11 BUSY
2 S 29
Shielded

PE 12 12 PE
ERRCR 32 32 ERROR
GND 33 33 GND

FG 17 17 FG
Applicable plug Applicable plug
57-30360 57-30360

(Nippon Koku Denshi Kogyo)or equivalent

NOTE

Use the shielded twist paired cable less than 2m.

(5) Recommended cable

Product name
Product code

A4 - 4%

: Connection cable (36P-36P connector cable)
: A01224
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A.5 Command List

Table A - 3 Command List

Sub-command
e] O ] ] £l L eJ 8] B] E)
Main command
P.R. MODE B.P.R. ST/SP COPY ERASE SECURITY | OPTION BLANK PROGRAM READ
Cer]. Cser ]
(e Operation QT
mode CE]
CE] SP
Page
CODE MAKER | SIZE ID- ID- Type
Cser]) | Ceex] | Csl AUTO READ dump
Cr TYPE Manufac- | Size
code | ture namg (C&E1]
(Cse) | Device
Device nane | name
RAM Insert | Delete Check sum| Block storg Block Block | Complement | Data Data
Edit | Csa] | Cser) Cser ] Cser] move change | CEi1]] search clear
(S]] | Address Address RAM/ FA Cser ] Csa] FA Cser]) N
car) Address /Block | /Block fuse CE] FA FA C>] Search RAM/fuse
Cser] Csr] LA C> CB LA data
data FA C>J LA LA
Co1 Data C>] C
LA Byte count Byte count
Serial | Serial | Serial | Trans- | Parallel | Parallel | Parallel | I/0 Remote | Switch Device DC test Operaion System
input | output | verify | mission input | output | verify | conditon PRE-CHECK/ condition (] check ROM
Csg]) | Cse]) | Cs ) | format | Csi] | Csa]) | Csu} | Csxd TIME-OUT/ Cser ] PRE/KEY/DC | (5] Cserl
OA FA OA Csr) OA FA OA Baud rats KEY-TONE/ READ Vce | (CsErj Program Revision
Gael CEI | CED | CED |format| C] | Cd | C23 | C21 ALARM/ +5%, test No. waveform CEJ
LA LA LA Co] FA LA LA word con- ID-CHECK +10% CE1 Clear
C>] CE] | Termi-| C&J CEJ | digration C>] Serial I/0| L]
LA LA nator LA LA C] ON/QFF L] Save
XonsorF Parallel 1/0
A5 - 1%
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A.6 Command Flow Chart

A.6 Command Flow Chart

(1) DEVICE

Sub-command

PED

Csr]

= (5]

P.R.

> [es T[T e

v
£l
COPY
:
E
ERASE
P
>
SECU
;
&)
OPTION
;
€
BLANK

o)
PROGRAM
:

READ

Execute the device function.

Set the device function.

s 0 — CEls
MODE \\

N

O tof))—

(C21 ¥l )1—
Set the mode

Cs5] Set the
function mode

and page

Set the page

Lo

N O CEs
\
‘ .

(CalCx1)

_ - J
(BJtof]) PRE}——(0)to] )~
Set the Set the
ST address. SP address.

A6 - 1

Csr]

Set the device
ST/SP address.
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A.6 Command Flow Chart

(2) TYPE

Sub-command

CE Y ) > CsE >(Jtof], C2] C¥) > (s

¢‘Set the Set the code and select the code. Set the
. CODE. type.
N

S0 — [(8}3——([2] [¥]) > [ }—(CZ] C¥])— (=)
» Set MAKER. { Select MAKER. Select the type. Set the
: % : : type.
W ¢ : :

s EE}/ Select SIZE. Select the type.
A Set SIZE.

N [
~ Set ID-AUTO.

e Cs}
« Set ID-READ.
v

SR — [E3— > [&J Execute serial port TYPE DUMP.

«» TYPE DUMP \
‘ S OEEG—> (5] Execute parallel port TYPE DUMP.

v

tCad ¥
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A.6 Command Flow Chart

(3) EDIT

Sub-command

{ |
: | A
[(T)— 0] > C&J ,  CE (O ~0)— 83

A RAM | ' Set data. Set data.
edit \ . > [EEE — Address
SO~ Ki Lo imcrement }
Set buffer CrE] — 4
RAM address. —{(Ca] C¥]: 7

Address increment
Address decrement

—~ 0Ty —

L CE) —

v
NSO E@—ﬁ (&> (O~0)> CE1-(O~0)— C@]
A Insert Address FA Data

s (D) (E3=0~0)— (Er0~0)— (T3 0~0)— C=C
Block FA LA Data

NS g CEY T CEPO~0~ ()
Delete ! Address FA
= (D= CEI=0O~A)— C(IF=(0~0— CE)

Block FA LA
\
\>B~9 C8 J— Ce3 >(~F)—> @E%—%@}~E}J% (I
Check RAM Set the first Set the last
SUM > PECH—»> [so] address. address.
Fuse

N

N> - CED > CE)
A Bloce k\—ﬁ
! storp O~ )— [EGF—— (]~} [ F—(0]~F])~
: Set the first Set the last Set data.

address. address.

Sl CED C&)
~ Block k\_é
. move (O~0)— FFE}F—(O~0)— EF—(O~0)

: Set the first Set the last Set byte count.

Voo address. address.

@ @
(Continued to next page)
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A.6 Command Flow Chart

® @

N B - (a7 C&)
N Block L j
i change (O~A0)— ZEF—(0~0)— EF—(T~E)

Set the first Set the last Set byte count.
address. address.
g - CE) = C#E]
~ Cpmpli- L y
| ment (O~F)—> EFEF—(O~F)—
Set the first Set the last address.
address.
N~ g CE] : s
»~ Data l r

/
Search SN (O~
Set search data.

> g (ED C®El — (®]
+ RAM clear 1 RAM } |
. Fuse Clear\—> \9[@~3—> E@%[@"]j
5 fEce—> [ Set the first Set the last
FUSE address. address.
(C2] C¥3)
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A.6 Command Flow Chart
(4) SELECT
Sub-command
EEI<~— 0] — C&E] x C&E2
A Serial For other than binary, ASCII-HEX, JEDEC /ﬂ Execute
input (EJtoll) serial
Set offset address input.
For binary
N (Do) i, ‘Tt —
Set the first Set the last
address address
For other than ASCII-HEX A
> (Dtof))—— PEGF—— (Jtof])
Set offset Set the last
’ address address
e O - CE 5 C&n
A Serial Lg . ’/// Execute
output (Atof])—> [BEF—(]tof]) serial
Set FA. Set LA. output.
>0 — CED ; CE]
A Serial For other than binary, ASCII-HEX, JEDEC /ﬁ Execute
verify N> (Bt serial
Set offset address verify.
For binary
sl oaEg [Etoj—/
Set the first Set the last
address address
\ For other than ASCII-HEX
N (o] > [EEg [Eto]-—/
Set offset Set the last
address address
S0 (E] i) = C&]
» Transmission ] \ ) Set
| format (CE) CE) S CzZ] C¥I ) trans-
: Set the transt J Set the terminator. mission
lation format.x[@tol/ [NON ) format.
: Set the t 7
: sub-format.
? INTELLEC
§ MOTOROLA ASCII format
: EX-TEKHEX {DG—BIN format }
} | ASM-86 JEDEC format
3 TR-HEX/10
: TR-HEX/18
f ASCII
3 DG-BIN
: DEC-BIN
v HP6LOO0ABS
Q @ - JEDEC

(Continued to next page)
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A.6 Command Flow Chart

Y

- ®

i
N @ — CEd

.

For binary 7
) Tl (Dtol)—
Set the first Set the last
address address

For other than ASCII-HEX A
(Otof))—— [CECH——> [([Jtof])
Set offset Set the last
address address

; O]
A Parallel For other than binary, ASCII-HEX, JEDEC /ﬁ Execute
input ~> (Dtof]) parallel
Set offset address input
For binary
> (Oto)—— [FEHF—— E@toﬁl‘/
Set the first Set the last
address address
For other than ASCII-HEX
> (dtof])—— PFH—> iE}toE]}—/
Set offset Set the last
| address. address.
v
NS - CE] [ 5 Ca)
+ a Parallel Kﬁ ’/// Execute
output (Otof)}— DPEI——(tof]) parallel
Set FA. Set LA. output
v
> CE- &3
A Parallel For other than binary, ASCII-HEX, JEDEC /ﬂ Execute
verify (MJtof]) parallel
Set offset address verify

v
O cEd
I/0

N N

® ©

(Continued to next page)

Select the Select the
baud rate. word cofiguration
110 ( TEV2
[ 300 | 70D2
600 | TEV1
1200 | 70D1
2uU00 \ 8NO2
ugoo | 8NO1
9600 | 8EV1
19200 80D1
A6 - 6

condition (¥ CA] > [FI={[¥]I LA )= OFEI>((TY] CA] J)

Select
XON,

XOFF

ENA
[ DIS )

Csr )
Execute
I/0
conditio
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A.6 Command Flow Chart

® @

g - cE)

; Remote

N g - CE)

- Switch

v
N g CED

41 J Carl
(C¥1 CA] )= CEJ=(CX] C2d)

Select the switch.

Select ON/CFF.

: oN
ID-CHECK OFF
TIME-OUT

KEY-TONE

ALARM |

LA-STOP

PRE-CHECK
1 (
|
|

Cse]

: Device k\ /J
. conditon (C¥] Cad)
READ-Vce [ + 5% ]
i10%
N p) - CE)— > CEd
» DC test ’
i S gm3——— £Ed
N pEg- s EEg— [CE3—(0tofl)l—> [CE] -
: test No.
N g CED C&n
| s C&E)
. (3> [EEG— cijﬁ Csw
N g CED Cs)
i . P} (HE]
N EEG—s [PFEF—> [E@)

(C¥3 C&1J)

A6 - 7%

--Device function

READ Vce 5V
Set : £5%,% 10%

---key test

--Precheck test

MUP & DC test

---Confirmation of

program waveform

---Serial I/0 check
--Parallel input check

-Parallel output check

-+ Confirmation of the

revision

---System RAM initial

--Backup memory save
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A.7 Compatible Command in Remote Control Mode

(1)shift to the remote control mode

Shift method Convential System RUQUS

Key-in method GEEd €] Caerl Gazd E) L]
or

(EER 0 Celd
or

Gaxd Cse ]

Terminal remote
Echo-back the input

character.

CPU remote
Do not echo-back the Do not echec-back the input
input character. character.

Serial port method Input the control code DCH Input the control code DC1
(114) to the serial port. (114) to the serial port.
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in Remote Control Mode

(2) Answering character

Contents Convential System RUQUS
Command execution Terminal mode ¥ CRLF
is normally CR LF [ PASS)
completed. CR LF (C]
or
CR LF (C]
CPU mode
: *
Error occured. Terminal mode Command input error
CR LF (ERROR #xxJ ? CR LF
t * CR LF

Error code
Command execution error

CR LF (C] F CR LF
* CR LF
CPU mode
Foxx ¥ Note:Input a error code
t confirmation command
Error code "FQ CR" to check the

error code.
— Answering character —
! XX YY CR LF
T

Error status

Error code

Symbols "CR", "LF" or "SP" indicates the ASCII code "CR(ODu )",
"LE(OAx )" or "SP(20u4)" respectively.
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(3) Remote control command

Contents

Convential System

RUGL5

Check or alter the
data

Command exists

No command

Set and check the
ROM TYPE.

Set the ROM TYPE
R xxxx CR

ROM TYPE code 3 to 4 digits

Set the ID-AUTO TYPE
ROOOC CR

Check the ROM TYPE
R CR

— Answering character —

Terminal mode
CR LF [ XXXX]
t

ROM TYPE
CR LF (C]

CPU mode
CR LF [ XXXX) *
1
ROM TYPE

Set the ROM TYPE
TY xxxxxx CR

ROM TYPE code 6 digits
Set the ID-AUTO TYPE
TY 000000 CR

Check the ROM TYPE
No command

Type dump

No command

TD POO CR
Output the data to the
serial port

TD P20 CR
Output the data to the
parallel port

A7 - 3
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(cont'd)

Contents

Convential System

R4QLS

Device function

Set the device function

P8 CR (
P9 CR (
PA CR (
PG CR (
PC CR (BLANK)
PD CR (
PE CR (
PF CR (

Execute the device function
P CR

Note:There are two commands.
One is for setting the
device function. The
other is for executing
the device function.

Set and execute the device
funection.

DE C CR (COPY)

DE B CR (BLANK)

DE P CR (PROGRAM)
DE R CR (READ)

DE E CR (ERASE)

DE S CR (SECURITY)
DE 0 CR (P.R)

DE 1 CR (B.P.R)

Note:One command performs
both setting and
execution of the
device function.

Execute the page mode
PX CR

!
Number of pages

Execute the offset mode
PO xxxx CR

)

OA

Execute the split mode
PB xxxx CR
1
Split address

After the mode setting
command is set, each mode
sets the device function
and executes the execution
command. However, the off-
set mode is not included.

Mode setting command
DMM xxxxxxxx P xx CR LF

t
5 Set the page

Set the operating mode

"OA" indicates the offset address.

A7 - 4
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(cont'd)
Contents Convential System RUGL5
EDIT command Complement Complement
Commnad exists No command
Insert Insert
Commnad exists No command
Delete Delete
Commnad exists No command
Block store Block store
Commnad exists No command
Block move Block move
Commnad exists No command
Data search Data search
Commnad exists No command
Block data search Block data search
Commnad exists No command
i Block change Block change
Commnad exists No command
Byte exchange Byte exchange
Commnad exists No command
(except TRUQUZ)
RAM clear Buffer RAM clear
OF CR RC MO Rxxxxxx L xxxxxx CR
1 0
FA LA
Clear the all buffer RAM Clear the area between FA
area. and LA.

"FA" Indicates the first address.
"LA" Indicates the last address.
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A.7 Compatible Command
in Remote Control Mode

{(cont'd)
Contents Convential System RUQUS
Debug RAM S0 x SP x CR No command
command
Check SUM Check SUM command Check SUM command (RAM)
command ALL mode SUMO Rxxxxxx L xxxxxx CR
S1 CR 1 ?
FA LA
PAGE mode
S1 x CR Check SUM command (FUSE)
t SUM5 CR
page
BLOCK mode

Sixxxx xxxx CR
t t
FA LA

— Answering character —

Terminal mode
CR LF [xxxx]
)
Check sum value
CR LF (C]

CPU mode
CR LF (xxxx) *
1
Check sum value

— Answering character

'xxxx CR LF
$
|
Check sum value

"EA" indicates the first address.
"LA" indicates the last address.

A7 - 6
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(cont'd)
Contents Convential System RLQL5
Set and check Set the start address Set the start address or
the start address stop address
or stop address S2 xxxx CR DS R xxxxxx L xxxxxx CR

v t
Start address I Stop address
Start address

Check the start address There is no start address
S2 CR checking command or stop
address checking command.

— Answering character —

Terminal mode

CR LF [xxxx]
1

Start address
CR LF ¥

CPU mode
CR LF (xxxx] *
1
Start address

Set the stop address
33 xxxx CR
1
Stop address

Check the stop address
33 CR

— Answering character —

Same as the start address
answering character.
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(cont'd)
Contents Convential System RUQL5
Serial input 56 CR SIO xxxxxxxx CR
S2 X—mel CR OTA
(;A SIR xxxxxx CR
1
FA
Serial verify 37 CR No command
S7 xxxx CR
on
Serial output S8 CR SO R xxxxxx L xxxxxx CR
S8 xxxx CR FTA LTA
on
S8 xxbxx SP xxxx CR
SR
S8 xxxx SP xxxx SP xxxx CR
FTA LTA (;A

"OA" indicates the offset address.
"FA" indicates the first address.
"LA" indicates the last address.
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A.7 Compatible Command
in Remote Control Mode

(cont'd)
Contents Convential System | RLQUS
Parallel input SG CR PI0 xxxxxxxx CR
SG xxxx CR gA
gA PIR xxxxxx CR
A
Parallel verify SH CR No command
SH xxxx CR
t
OA
Parallel output SI CR PO R xxxxxx L xxxxxx CR
ST 5%55 CR QA SA
o
SI 5§§§ SP xxxx CR
EA SA
ST xxxx SP xxxx SP xxxx CR
y Y
M o
1
"OA" indicates the offset address.
"FA" indicates the first address.
"LA" indicates the last address.
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(cont'd)
Contents Convential System RUSUS
Set and check Set the offset address, Set the translation format,
the offset translation format or sub format or terminator
address, sub format
translation 59 xxxx CR TFM xx S xx T x CR
format, sub i { i T
format or 0OA | 1 \
terminator w Terminator
S9 xxxxxx SP xx CR 1 Sub format
t !
OA Translation format Translation format
S9 xxxxxx SP xx SP xx CR
t H t
0A Sub format
Translation format
Check the offset address, Check the translation format,
translation format or sub format or terminator
sub format.
39 CR No command

— Answering character —

Applicable
Set and check Set and check the terminator | Set the ID CHECK
the terminator or ID CHECK
or ID CHECK SJ x CR IDS x CR

t
ON/OFF code
Check the terminator or ID
CHECK Check the ID CHECK
SJ CR
No command
~— Answering character —

CR LF (0 SP 0
1
ID CHECK

Terminator

"OA" indicates the offset address.
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(cont'd)
Contents Convential System RU9US
Set and check Set the speaker or pre-check | Set the buzzer condition
the speaker SB x CR BZ T xL xCR
(buzzer) or 1 7 ?
pre-check ON/OFF code of the key tone, Alarm ON/OFF

alarm or pre-check
Key tone ON/OFF

Set the pre-check

PHS x CR
t
ON/OFF
Check the speaker or Check the buzzer condition
pre-check
SB C CR No command
— Answering character —
Applicable
Set and check Set the baud rate, parity Set the serial port
the serial port time-out or SP recognition Condition
condition switch
SA xx CR IC Xx Tx CR
t T
Baud rate code Time-out
SA xx SP xx CR X on/orr control
t
I PM code

'
1

Baud rate code

Check the baud rate, parity | Check the serial port

time-out or SP recognition condition.
switch
SA CR No command

— Answering character —
CR LF (xx SP zz]
t
{ PM code

Baud rate code
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A.7 Compatible Command
in Remote Control Mode

(cont'd)

Contents

Convential System

RU49LS

Set and check
the X on /oFF

Set the X ox /oFF
SKx CR
i
ON/OFF
(No command in RUQL3)

Check the X ox /oFF
SK CR

— Answering character —

Included in the serial port
condition setting command.

CR LF (0 1]
|
code
Debug RAM SO n SP m CR GRM x Sy CR
function
n = SEND x =0 SEND
n = LOAD X =1 LOAD
m = NORMAL y =0 NORMAL
m = SPLIT y =1 SPLIT
others Set the ASCII format address | Set the ASCII format address

dugut

LS 1 CR

|
code

digit
No command

Set the device condition
No command

Check the revisions
No command

Check the error
No command

Set the device condition
Command exists

Check the revisions
No exists

Check the error
Command exists

A7 - 12%
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A.8 Abbreviations

A.8 ABBREVIATIONS

This manual and the manual for RUOL5 use the following abbreviations.

Abbreviations Meaning

BA (BUFFER RAM ADDRESS)
The address of the buffer RAM.

BD (BUFFER RAM ADDRESS DATA)
The data that is stored at the buffer RAM address

FA {FIRST ADDRESS)

This address indicates the beginning of the buffer
RAM address range. It is set during the data
edition or the translation input and output.

LA {LAST ADDRESS)

This address indicates the end of the buffer RAM
address range. It is set during the data edition
or the translation input and output.

0A (OFFSET ADDRESS)
This value is subtracted from the address for
translation format input.

SF (TRANSLATION SUB FORMAT CODE)
It is used for translation format (ASCII-HEX and
JEDEC) .

ST (START ADDRESS)

This address indicates the beginning of the device
range when executing device functions.

SP (STOP ADDRESS)
This address indicates the end of the device range
when executing device functions.

TF (TRANSLATION FORMAT)
It is used for data input and output at the I/0
port.

TFA (TRANSLATION FORMAT ADDRESS)

Address on a translation format.
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A.9 Terminology

A.9

TERMINOLOGY

(D

@

Buffer RAM area and fuse data area

If the type code is ROM

The buffer RAM area is used in bytes.
The RAM editor allows checking and modifying the RAM area in bytes.

If the type code is PLD

When the buffer RAM area is used, it is divided into the two areas: fuse
data area and test vector area.

The fuse data area stores the data to be actually written to the device;
the test vector area stores the test data for the logic verification as
the function test for the device where the data is already written.

The size of the fuse data area is determined by the number of the fuses of
each device. First a part of the buffer RAM is assigned to the fuse area
and then the remaining area is used as the test vector area.

The number of the test vectors that can be stored is determined by the
test vector area and the number of the device pins.

Buffer RAM
maximum address

Test vector area

Large-capacity PLD
!

XXXX  preeees

4

Small-capacity PLD
Fuse data area

Note: The test vector is not applicable to R49U5.
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A.9 Terminology

(2)

The following two editors are used to modify the PLD data: the FUSE
editor to check and modify the fuse data area and the VECTOR editor to
check and modify the test vector area.

CAUTION

1. Neither fuse editor nor vector editor is applicable to RHGL5.
Do not use the RAM editor when TYPE code is PLD. Use of the RAM
editor destroys fuse data.

2. The test vector is not applicable to input output when the
translation format is JGDEC.

Fuse address, Fuse data

When the type code is PLD, the buffer RAM area is used as the fuse data
area.

In the data written to a PLD-type device, one cell is associated with one
fuse and an address is assigned to the fuse.

The buffer RAM is used in a special way. The fuse data is associated with
the fuse data in the JEDEC format are used in this way.

The fuse address and fuse data in this JEDEC format are used in this way.

Fuse SUM

If the type code is PLD, the sum of the fuse data is obtained as the fuse

sum. The fuse sum matches the value indicated in the C field of the JEDEC
format.

Fuse clear

If the type code is PLD, the fuse data is set to 0. However, it is not
placed in the same status as that of the device where no data is written.
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A.10 Error Code and Error Status

When an error occurs, 2-digit error code and 2-digit erro status are
displayed.

ERR XX XX

Error status
Error code

If no error status exists in an error, 00 is displayed as the error status.
However, for part of errors, the error is displayed in character.

Table A - 4 Error Code List

Error code

Content

01 System ROM error
02 System RAM error
03 Buffer RAM error
Ol % Hardware error
05 Backup error
Serial I/0 driver error

20% A parity error, framing error or overrun error occurs.

(If time-out occurs in data entry, error code 4l time-out

error occurs.)
22% Parallel I/0 driver error
30 Operation error

Command was set by mistake. Address data was by set mistake.
32 Operation error

Not executable with the currently set TYPE code.
38 Type setting error

A type code not corresponding was set.

For the error status of the error marked with the star, see Tables A-5 and

A-6.
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A.10 Error Code and Error Status

(cont'd)

Error code Content

Debug RAM error
Debug RAM cable is not connected.
3E Setting debug RAM mode is mistaken.
(Example : The ROM TYPE setting does not correspond to the
debug RAM yet.
Setting SEND and LOAD data are mistaken.)

Lo Format error
There is an error in the grammer of the translation format.

11 Format sum error
The sum value of the translation format does not match.

IR S Time-out error
A time-out occurs during translation format I/0.

Verify error
u8 In the verify check by the translation format, does not
match.

Bit configuration 8-bit error
uc In the translation format, the bit configuration of serial
port in binary format is not 8 bits.

50 Adapter not installed
The adapter is not installed or loose.

55 Improper adapter installation
A different adapter from the set type is installed.

Function error
60 The function not existing in the set type (ERASE,SECURITY,
etc.) was executed.

Precneck error

The device is not inserted at all or properly.
62 CAUTION
Even if the device is inserted properly, an error may
occur depending on the device quality deviation. Upon
use, set the precheck function to OFF.

For the error status of the error marked with the star, see Tables A-5 and
A-6.
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A.10 Error Code and Error Status

(cont'd)

Error code Content

ID mode error
64 If ID mode is executed by the TYPE code corresponding to
ID mode, ID code cannot be read out properly.

ID check error
66 The set TYPE code does not match with the ID code of the
device inserted in the socket.

TO* Blank check error
The device in not blank.

Program error
T2% Programming is not enabled.
The part not necessary to program was programmed.

Th % Read check error
The device does not match with the buffer RAM.

TA % Erase error
Cannot be erased.

TC* Security error
An error occurs during the execution of the security
program.

TE * Option error

An error occurs during the execution of an option.

For the error status of the error marked with the star, see Tables A-5 and
A-6.
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Table A - 5 Error Status List

Error code

Status bit

5

4

3

2

Content

o

A faulty location is indicated by
the status. (record the content
and notify us when you request
maintenance service.)

20

The buffer overflows (input time)
Xorr remained input
(output time, when a time-out
oceurs)
Parity error occurs (input time)
Overrun occurs (input time)

Framing error occurs (input time)

A time-out error occurs
(input/output time)

22

STROB remains Low level.
BUSY remains High level.

A time-out error occurs.
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Table A - 6 Error Status List

(1 of 2)
Error Error Content
code status
20 A time-out error occurred in serial I/0.
uy A time-out error occurred in parallel I/0.
= Input time : NO STROB is input.
Output time : remaining BUSY.
70 01 ROM data is not blank (all 1)
02 ROM data is not blank (all O)
03 If a check is tried to the device whose blank data
is not turned to FF when erasing with the
ultraviolet ray eraser.
72 01 Program verify error caused under Vcc=less than 4.5V
02 Program verify error caused under Vcc=less than 4.5V to L.75V
03 Program verify error caused under Vcc=less than 4.75V to 5.0V
ou Program verify error caused under Vcc=less than 5.0V to 5.25V
05 Program verify error caused under Vcc=less than 5.25V to 5.5V
06 Program verify error caused under Vcc=less than 5.5V to 5.75V
o7 Program verify error caused under Vcc=less than 5.75V to 6.0V
08 Program verify error caused under Vcc=less than 6.0. to 6.25V
09 Program verify error caused under Vcc=less than 6.25V to 6.5V
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(2 of 2)
Error Error Content

code status
T4 01 Verify error by Vcce on Von

02 Verify error by Vcci on Vou

03 Verify error by Vcewm on Vou

ou Verify error by Vcewm on Vou

05 Verify error by Vccu on Vou

06 Verify error by Vccu on Vou

Q7 Verify error by Vccun on Vou

08 Verify error by Vccun on Vo
TA 01 Erase error that ROM cannot be erased
7C 01 Verify error at the time of security program
TE 01 Verify error at the time of option program

A10 - 6%*
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