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SAFETY CAUTIONS

(You must read these cautions before using the product)

In connection with the use of this product, in addition to carefully reading both this manual and the related
manuals indicated in this manual, it is also essential to pay due attention to safety and handle the product

correctly.
The safety cautions given here apply to this product in isolation. For information on the safety of the PC system

as a whole, refer to the CPU module User's Manual.
Store this manual carefully in a place where it is accessible for reference whenever necessary, and forward a

copy of the manual to the end user.



INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy. of this manual should be forwarded to the end User.
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1. INTRODUCTION /ME[_SEC.A

1. INTRODUCTION

This manual describes sequence program instructions used to
control the AD57(S1)/AD58 CRT/LCD controllers with the following
CPUs.

* A2ACPU(S1), A3BACUP (hereafter called the AnACPU)

« A2UCPU(S1), ASUCPU, A4UCPU (hereafter called the AnUCPU)

Because the AnACPU/AnUCPU support the instructions to be used
for the AD57(S1)/AD58 as standard instructions, these CPUs can
use the AD57(S1)/AD58 without merging microcomputer program
packages for the AD57.

[ POINT ]

(1) An AD57S2 monitor display controller cannot be used
with an AnACPU/AnUCPU.

(2) To control an AD57(S1)/AD58, create the canvas ROM
and character generator ROM using the SW1GP-
-AD57P system floppy disk and install them in the
AD57(S1)/AD58.

For the procedure to create a canvas ROM and
character generator ROM, refer to the SW1GP-AD57P
Operating Manual.

When controlling the AD57(S1)/AD58, use character string proces-
sing instructions described in the AnACPU/AnUCPU Programming
Manual (Dedicated Instructions). This allows displaying of data on
the screen, reading/storing the displayed data, and other similar
operations to be performed easily.

When using an AnACPU/AnUCPU, refer to the manuals among
those listed below that are relevant.

[Reference Manuals]
(a) For details on instructions other than those covered in this
manual: '
« ACPU Programming Manual (Fundamentals) 1B-66249
» ACPU Programming Manual (Common instructions) 1B-66250°
* AnACPU/AnUCPU Programming Manual (Dedicated instruc-
tions) 1B-66251
¢ AnACPU/AnUCPU Programming Manual (AD57 control in-
structions) 1B-66257
(b) For details on the AnACPU/AnUCPU:
* A2A(S1)/A3ACPU User's Manual (Hardware) 1B-66255
» A2A(S1)/A3ACPU User's Manual (Control functions) IB-66256
* A2U(S1)/A3U/A4UCPU User’'s Manual I1B-66436
(c) For details on operating peripheral device
1) When using an A6GPP/A6PHP:
* SW4GP-GPPA Operating Manual 1B-66259
2) When using an IBM PC/AT or 100% compatible PC:
* SWOIX-GPPAE Operating Manual 1B-66314

1-1
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1. INTRODUCTION / ME[_SEC.A

1.1 Displaying Characters

How characters are displayed on the display unit connected to the
ADb57(S1)/AD58.

AnACPU
AnUCPU AD57(S1)/AD58
——————— r—--" ==
:—Execution of—| ' ' i Character , Display
| theADs? | @ | yRAM "I generator > unit
| control 1 area | ¢ _ROM_ |
1 instructions J' )
e Lo——_4
@ ~ZZZ5
Canvas |
@ » ROM !
L.

By writing the characters to be displayed to the AD57(S1)/AD58
VRAM area, these characters are displayed automatically on the
display unit.

To display characters on the display unit connected to the
AD57(S1)/AD58 using an AnACPU/AnUCPU, use the AD57 control
instructions.

By executing the AD57 control instructions, designate data is
written to the VRAM area of AD57(S1)/AD58. (D in the above
illustration)

To display the screen data stored in the canvas ROM, designated
the number of the screen to be displayed. The designated canvas
screen data is automatically read from the canvas ROM and
written to the VRAM area. (2 in the above illustration)

1.1.1 VRAM area configuration
The VRAM area consists of the area of addresses 0 to 7679, where

the screen data of 7680 words can be stored.

On the screen, the following amount of data among 7680 words is
displayed in one display page.

Standard display mode of CRT (for AD57(S1)) ----- 1600 words

Enlarged display mode of CRT (for AD57) ----------- 400 words
LCD mode (for AD58) ....................................... 800 Words
(address) VRAM area
0

to Display unit

7679

1-2
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1. INTRODUCTION | / ME[_SEC.A

(1) The screen display data stored in the VRAM area is as
indicated below. By changing the area to be displayed, the
stored data is displayed according to the designated display

range.
AD57 AD58
AD57-S1
Standard Enlarged

0 display mode display mode
§ : Display data 1 i

400 — : ; Display data 1
] . i Display data 2

800 — Display data 1 -
§ Display data 3 .

1200 — - Display data 2
§ Display data 4

1600 -
§ Display data 5 .

2000 — - Display data 3
] . Display data 6

2400 — Display data 2 -
§ Display data 7 !

2800 — - Display data 4
§ Display data 8

3200 —
] i Display data 9 .

3600 — — Display data 5
] . . Display data 10

4000 — Display data 3 ——
§ i Display data 11 .

4400 — — Display data 6
| : Display data 12

4800 ——
] i Display data 13 .

5200 — — Display data 7
§ . : Display data 14

5600 — Display data 4 ——
§ i Display data 15 .

6000 — — Display data 8
] : Display data 16

6400 A—
] : Display data 17 .

6800 — — Display data 9
§ : Display data 18

7200 — (Vacant) —
§ . Display data 19

7600 — ; (Vacant)
§ (Vacant)

7679

(a) In the "vacant” areas shown above, it is not possible to
store the data to be displayed. However, users can use
these areas.

(b) To store the display data in the VRAM area, use the AD57
control instructions such as the CPS1 and CMOV instruc-
tions.

(c) Use the CPS2 instruction (AD57 control instruction) to
select the area to be displayed. The display areas can be
changed in units of addresses.

The head address of the area to be displayed is called the
VRAM display head address.

(d) When the AD57 is used, standard mode display data and
enlarged mode display data can be stored at random in the
VRAM area as illustrated below.

VRAM area

0

! Enlarged mode display data
399
400

§ Standard mode display data
1999
2000

f Standard mode display data
3599
3600

§ Enlarged mode display data

1-3
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1. INTRODUCTION /MELSECA

(2) Correspondence between the VRAM area addresses and the
display position in the display unit is shown below.
At VRAM area addresses, character codes of the characters to
be displayed are stored.
(A: The head address of the VRAM
area displayed in the display unit

| Standard mode ]

C
Line

0

1

2

18

19

C
Line

0

1

2

C
Line

0

1

2

olumn
0 1 2 ~ 77 78 79
A+0 | A+1 | A+2 A+77 | A+78 | A+79
A+80 | A+81 | A+82 A+157 (A+158 | A+159
A+160|A+161 |A+162 A-+4-237|A+238 ([A+239
A+1440 |A+1441 | A+1442 A+1517 |A+1518 [A+1519
A+1520 |A+1521 [A+41522 A+1597 | A+1598 | A+1599
| Enlarged mode |
olumn
0 1 2 ~ 37 38 39
A+0 | A+1 | A+2 A+37 | A+38 | A+39
A+40 | A+41 | A442 A+77 | A+78 | A+79
A+80 | A+81 | A+82 A+117 |A+118 [A+119
A+320 | A+321 | A+322 A+357 | A+358 | A+359
A+360 | A+361 | A+362 A+397 | A+398 | A+-399
olumn
0 1 2 ~ 77 78 79
A+0 | A+1 A+2 A+77 | A+78 | A+79
A+80 | A+81 | A+82 A+157 |A+158 |A+159
A+160|A+161|A+162 A+237 |A+238 |A+239
A+640 | A+641 | A+642 A+717 | A+718 | A+T718
A+720 | A+721 | A+722 A+797 | A+798 | A+799
1-4

1B (NA) 66257-A



1. INTRODUCTION / MELSEC-A

1.2 Differences between the Dedicated Instructions and the Microcomputer Package

The names and specifications of the dedicated instructions used
with the AnACPU/AnUCPU differ somewhat from those of the
ADb7 instructions stored in the SW1GP-AD57P system FD used
with units other than the AnACPU/AnUCPU.

Table 1.1 Differences Between AD57 Instructions and Dedicated Instructions

ADS57 instructions i
ltem - Corresponding
: Type Instruction | dedicated instruction
name
Cursor position setting CSET LOCATE
ASCH character display CPRA PRN
Character display CPRC EPRN
. — (minus) display CIN-1 CPNMP
Instructions with -
different names | - (hyphen) display CIN-2 CPNHP
Space display CINSP1 CPNSP
Designated column clear CINSP2 CINCLR
Storage of an ASCII code in a speci-
fied device CAsC INPUT
Device comment display CCOM COMRD*'+-PR*2
Display of 16-bit data in decimal ' 2
notation CDEC1 BINDA*'+PR*
Display of 32-bit data in decimal
: CDEC2 DBINDA*'+PR*2
Instructions that | Notation
substitute for others | pisplay of 16-bit data in hexdecimal
1 2
notation CHEX1 BINHA*'+-PR*
Display of 32-bit data in hexadecim- ) 2
al notation N CHEX2 DBINHA*'+-PR*
Binary conversion of numerals CBIN INPUT*2-+VAL*

*1: Use AnACPU/AnUCPU dedicated commands.
(For details, refer to the AnNACPU/AnUCPU Programming Manual (Dedi-
cated instructions volume))

*2: These are AD57(S1)/AD58 control instructions
(For details, see section 6.7.2 of this manual.)

1-5
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2. SYSTEM CONFIGURATION FOR CONTROLLING AD57(S1)/AD58 /MELSEC-A

2. SYSTEM CONFIGURATION FOR CONTROLLING AD57(S1)/AD58

AnACPU
AnUCPU

This chapter describes the configuration of the system used to
control the AD57(S1)/AD58 with the AD57 control instructions.

Main base
unit

I

Extension
cable

|

Extension
base unit

System FD

SW1GP-AD57P

(AD57/AD57-S1)

CRT/LCD
controller
AD57
AD57-S1
AD58

Color CRT
Plasma
display unit

(AD57)

ROM for character
generator/canvas

16KHROM

ABGPP
AG6PHP

Monochrome
CRT

(AD58)

LCD

Operation
panel

POINT

The equipment in the system configuration will differ
according to the CPU module used. Refer to the user’'s
manual for the relevant CPU for guidance on the equip-
ment that can be used.

21

IB (NA) 66257-8




2. SYSTEM CONFIGURATION FOR CONTROLLING ADS57(S1)/AD58 /MELSEC-A

[Usable AD57(S1)/AD58| =

(1) The number of AD57(S1)/AD58 modules that can be used with
one AnACPU/AnUCPU varies depending on the number of the
following modules.

» AD59(S1)

» AJ71C24(S3/S6/S8)
« AJ71UC24

» AJ71C21(S1)

* AJ71PT32(S3)

Use the following formula to calculate the number of usable
AD57(S1)/AD58.

1344 — (6 X (Used number of AD59(S1))
4+ 10 X {(Loaded number of
AJ71C24(S3/S6/S8) or AJ71UC24)
4+ 29 X (Loaded number of AJ71C21(S1))
+ 125 X (Loaded number of AJ71PT32(S3)))

[units]
8
Example: Assume that the following number of devices is used.
AD59 ......................... 3 units
AJ71C24-S3 ----evveveeeees 5 units
AJ71PT32-S3 «-veveverees 2 units

[The number of usable AD57(S1)/AD58 |

= 1344 — (6 X3+ 10X 5+ 29 X 0+ 125 X 2)

8
= 128.625 -+->eeee 128 units

Although the above indicated number is
obtained as the result of calculation, actual
number of loadable AD57(S1)/AD58 is limited
to the following number due to the /O
number of the PC Pus.

A2ACPU, A2UCPU --e-eevereeeee 8 modules
A2ACPU-S1, A2UCPU-S1 -+ 16 modules
A3ACPU, ASUCPU ---eeveeeees 32 modules
AQUCPU -eevrererrmeenrnnanennes 64 modules

(2) To control AD57(S1)/AD58, create the canvas ROM and
character generator ROM using the SW1GP-AD57P system FD
and install these Ross in AD57(S1)/AD58. For the procedure to
create the canvas ROM and character generator ROM, refer to
the SW1GP-AD57P Operating Manual.

1B (NA) 66257-B



3. PROGRAMMING PROCEDURE /MELSEC-A

3. PROGRAMMING PROCEDURE

This chapter describes the setting and programming procedure to
display characters in the display unit connected to the AD57(S1)/
AD58.

3.1 Displaying Procedure

This section describes the procedure to dlsplay characters on the
display unit.

( Start )

Create the canvas ROM and character ‘Refer to the SW1GP-AD57P

generator ROM. Operating Manual

A J

Refer to the ADS57(S1)/AD58 User's
Manual.

.. Refer to the AD57(S1/AD58

. User’s Manual.

Load the AD57(S1)/AD58 to a base mod-
ule. Connect the CRT, plasma display
unit, or LCD. Connect wiring to the
operation panel and 24 VDC line.

I ....... Refer to the SW1GP-AD57P

lCheck the operation panel Operating Manual.

Create the character display program in| ... :
the AnACPU/ARUCPU. Refer to Section 3.2.

Confirm that canvas screen and charac-
ters designated are correctly displayed
by running the display program.

( End )

IB {NA) 66257-B



3. PROGRAMMING PROCEDURE | /MELSEC-A

3.2 Programming Procedure

This section describes the procedure to create the program to
display the canvas screen and the characters on the display unit
connected to the AD57(S1)/AD58 using the AD57 control instruc-

tions.

( Creation procedure )

!

Setting display mode*
Set the display mode using the
CMODE instruction.

!

Clearing the screen and VRAM
area

Clear the screen and the VRAM
area using the CLS and CLV
instructions.

!

Displaying canvas screen

Transmit the canvas screen
data in the canvas ROM to the
VRAM area using the CPS1 and
CMOV instructions.

Cursor control

Control the cursor on the
screen using the following in-
structions

LOCATE, COFF, CON1, CON2

:

Setting display character color

Use the COLOR instruction to
designate the color of the char-
acters to be displayed.

!

Normal/reverse display of
characters
Designated normal/reverse

display mode of characters us-
ing the CREV and CNOR in-
structions.

After turning on the power or
when the canvas screen is to be
transmitted, the cursor is set at
column 0 on line 0; cursor is not
displayed.

When the power is turned on,
black is set.

When to transmit the canvas
screen, white is set.

The normal display mode is set
when the power is turned on or
when to transmit the canvas
screen.

!

A

!

Displaying characters

Use the following instructions
to display characters.

PRN, PR, EPRN, EPR, CR1, CR2.
CC1, CC2, CIN

Displaying present value of
word devices

Display the present value of PC
CPU word devices using the
AD57 control instruction, ASC,
and the following dedicated
instructions.

BINDA, DBINDA, BINHA,
DBINHA, BCDDA, DBCDDA,

STR, DSTR
'

Displaying device comments

Display the device comments
entered to the PC CPU using
the AD57 control instruction,
ASC, and the dedicated in-
struction, COMRD.

3-2
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3. PROGRAMMING PROCEDURE /MELSEC-A

* When a canvas ROM is created using the SW1GP-AD57P system
FD and module name entry is done by I/O assignment in
parameter settings at a peripheral device, it is not necessary to
set the display mode by using the CMODE instruction.

If the canvas ROM is created using a system FD other than the
SW1GP-AD57P system FD, the sequence program shown in
Appendix 2 is necessary.

The following mode is automatically set when the PC CPU state
is changed from STOP to RUN.

AD57 entered ......................... ”0” is set
AD57_S1 entered ..................... "5" is Set
AD58 entered ......................... "2" is set

For details of module name entry procedure, refer to the reference
manual (C) of section 1.

33
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3. PROGRAMMING PROCEDURE | /MELSEC-A

3.3 Cautions on Writing Programs

(1) Always set the display mode using the CMODE instruction
when the PC power is turned on, the PC CPU is reset, or when
the PC CPU RUN/STOP switch position is changed from STOP
to RUN.

The display unit will fail to give correct display if the display
mode is not set or correct display mode is not set.
However, when module name entry is executed in parameter
setting, it is not necessary to set the display mode with the
- CMODE instruction. The display mode is automatically set
when the PC CPU power supply is turned on, the PC CPU is
reset, or when the PC CPU state is changed from STOP to RUN.

(2) If the PC CPU state is changed from STOP to RUN while the
enlarged display mode is set with the AD57, the display will
not be incorrect.

Correct display is possible by setting the enlarged display
mode while the PC CPU is running.

(3) To execute the canvas display instruction (CPS1), the canvas
transmission instruction (CMOV), the screen clear instruction
(CLS), or the VRAM clear instruction (CLV) in partial proces-
sing mode, always take interlock as shown below so that other
instructions cannot be executed by the same AD57(S1)/AD58.
While a partial processing instruction is executed, CPS1,
CMOV, CLS, and CLV instructions cannot executed by other
AD57(S1)/AD58.

If such instructions are executed, correct display is impossible.

lnstru(itioni' M3065 1

[}
[}
——f— SET_|MS066
e |
— — ; LEDA

HO5 The same instruction is

executed in every scan

LEDR until the partial proces-
MI065 sing is completed.
_—I @ Holding coil
M3065 :

RST |M3066

Provide an interlock with M9065 so that other instruc-
tions cannot be executed while partial processing is
executed. -

| ——— LEDB
{LEDR l——

The partial processing function is added to the instructions which require longer
than 4 msec processing time if processed in batch. When partial processing is
executed for such instructions, the instruction is processed in several scans.
Therefore, processing time per scan can be shortened.

34
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-4. AD57(S1)/AD58 CONTROL INSTRUCTIONS

This chapter describes the dedicated instructions to control
AD57(S1)/AD58.

4.1 Classification of Instructions

The dedicated instructions used to control AD57(S1)/AD58 are

largely classified into the following instruction groups.

Category

Description

Display mode setting
instruction

Sets the display mode according to the display unit
connected to AD57(S1)/AD5S.

Display screen
control instructions

Execute the following: e
Clearing screen and VRAM area, display and trahsmis-
sion of canvas screen, changing display address, and
controlling the display such as scrolling

Cursor control
Instructions

Control cursor; cursor movement, cursor display
(visible/invisible)

Display condition
setting instructions

Set the conditions to display characters; designation
character color, normal/reverse display, etc.

Designated character
display instructions

Display the designated characters

Fixed character
display instructions

Display the predetermined characters; alphanumerics,
minus/hyphen, period/decimal point, etc.)

Designated column
clear instruction

Clears the designated column on the screen.

ASCIl code conver-
sion instruction

Converts the ASCII characters displayed on the screen
into the ASCH codes and stores them in the designated
devices.

VRAM data read/
write instructions

Reads the designated data in VRAM area to store it into
devices, or writes the data stored in devices to the
VRAM area.

Display state read
instruction

Reads the screen display state (VRAM display address,
cursor state, etc.)

1B (NA) 66257-8



4. AD57(S1)/AD58 CONTROL INSTRUCTIONS

4.2 How to Read Instruction Lists

MELSEC-A

? ¢ ¢ i ? £9¢7
i Ind Subsst
Category l"s::"'::o" Format Processing Condition rf"m; &E‘ n:g:;s- See
Displays the designated canvas screen. @ :
- Head /O number
-
Canvas [ sue | ® | e e
screen CcPS1 % | - ,L__> / 2|0 6-6
isplay & i "=
= ol
R m Capacity of each
comves worwen
Sets the address of the VRAM area to be
displayed
@ : Head /0 number
VRAM mm AvsrisiwADSs
display ces2 | |V | | | I 2|0 610
adress 00508 ©® |
change _——l m (LEDA) (LEDB)
L./\/\_/'\/\_/ e~ L~~~ A~

sequence program.

@ ----- Category of the instructions
@ - Symbols to be used in writing a sequence program
Format of an instruction to be used in writing a ladder of a

Instruction to be used

Conditional contact

— ——{LEDA/LEDB]COLOR|—
T @ H
—{ Lenc/SB| _© H

suB |

= LEDR l—

Indicates the beginning of AD57(S1)/AD58
control instruction ’

Designates the data used for operation

-+ and the devices where the operation result

is stored

Indicates the end of AD57(S1)/AD58 con-
trol instruction

For details, refer to Chapter 5.

Indicates the four consecu-
tive device numbers, begin-
ning with the device num-
ber designated by ®.

@ - Details of instruction processing contents
Indicates Indicates
16-bit data 16-bit data
o 1] o[ ]
©+1[ ] o+1[____ ]
©+2[ ] o+2[ ]
©+3[ ] o+3[_ ]

Indicates the four consecu-
tive device numbers, begin-
ning with the device num-
ber designated by ©.

4-2

1B (NA) 66257-A
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® - Instruction execution timing

/f

(LEDA) (LEDB)

t———Indicates the four consecutive device numbers, begin-
ning with the device number designated by (D).o execute
| LEDB | instruction |

Indicates the four consecutive device numbers, begin-
ning with the device number designated by (D).o execute

I LEDA [ instruction |.

Symbol Execution timing

l_'] An instruction is executed every scan while the condi-
tion to execute the instruction is satisfied (ON).

An instruction is executed only once at the leading
edge (OFF to ON) of the instruction execution condi-
tion.

® ----- The number of steps
Depending on the devices to be used, the number of steps
actually required might become larger than the step
number indicated here.
For details, refer to Section 5.2.

(ORRE A circle in this column shows that an index register (Z, V)
can be used for the devices or constants used by an
instruction.

----- A circle in this column shows that subset processing is
possible. ‘

@ - Shows the manual page in which detailed description of the
instruction is given.
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4.3 AD57(S1)/AD58 Control Instruction Lists

(1) Display mode setting instruction

MELSEC-A

. Index | Subset
Instruction . e Number iy
Category name Format Processing Condition | . steps ﬁg:itn pr;;s See
Sets the display mode.
%: Head /O number
: Display mode setting code
---- Color CRT, standard display
Display SUB m mode (AD57)
mode CMODE '._____| 1 ---- Enlarged display mode (AD57) 20 | O 6-2
setting -LEDC/SUB E’ 2---- L.CD mode (AD58)
_—' 3---- Monochrome CRT, standard | |(LEDA) (LEDB}
display mode (AD57)
5 -+ Color CRT, standard display
mode (AD57-S1)
(2) Display screen control instructions
. Index | Subset
Instruction . . Number )
Category name Format Processing Condition | ¢ steps iﬁ?a:ilon pr;gs- See
Displays the designated canvas screen. @ :
Head /O b
|| T IE en
Canvas siE | ® | ot e ’
screen | cPS1 | | m—r— | =l E ,:> / 20| 0O 6-6
B AR
= (LEDA) - (LEDB)
camin v
Sets the address of the VRAM area to be
displayed .
@ : Head /O number
VRAM Il ADSSWADSE
:(i;iprgsys CPS2 l-—-—.——l o YRAM area ‘ I I I 20 o) 6-10
LEDC/SUB
change ='@l E ik % — (LEDA) (LEDB)
Transmits the designated canvas screen to
the designated address in the VRAM area
LEDA/LEDB
'__.l @ : Head /O number
Canvas nm ADSY{SIVADSS
transmis- | CMOV o A 2|0 614
sion '_—_'l ity
LEDC/SUB =N :~ (LEDA) (LEDB)
_l R
Clears the screen displayed in the display
unit.
@ : Head /O number
AD57{S1/AD58
| as == U e o] o
;2%“(:{.09 code) Az’r;;ms (LEDA) (LEDB)
Clears the designated size of VRAM area
beginning with the designated address
( : Head /O number
*——' VRAM aress I I I
VRAM clear CLv ® . 23 O 6-23
[VRAM sddress] ———pot::1 i
44
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i Index | Subset
Instruction " e Number 3
Category name Format Processing Condition o steps iﬁ‘(l::ilon pr;;s— See
Increases VRAM area display address by one
line and scrolls the display up by one line.
- : H
(®)] e:d IO number i
CSCRU lsua@ l 3 ¢ l I | 17 | O 6-27
c -]
o | (LEDA) {LEDB]
s ;
T u
Scroll
up/down Decreases VRAM area display address by one
line and scrolls the display down by one line.
: H
@ Zad /0 number s
escro lsus@l : : [/ o lo| e
4 B
ik o (LEDA) (LEDB)
s "
T
(3) Cursor control instructions
. Index | Subset
Instruction . ies Number
Category Format Processing Condition qual- | proces- | See
name of steps | iation sing
v Displays the cursor having one-character
@ : Head /O number
CON1 sus | (@ | 17 | O 6-32
(LEDA) (LEDB}
Cursor
display Displays the cursor having two-character
size.
(@ : Head /O number
CON2 17 O 6-32
(LEDA) (LEDB)
Deletes the cursor on the screen.
@ : Head IO number
Deleting COFF | I / I 17 O 6-35
cursor
(LEDA) (LEDB)
Moves the cursor to the designated position
on the screen.
@ : Head /O number
. Display uni
Cursor & [Column}——— e ot I I I
position LOCATE : 23 | O 6-37
setting @ H
(LEDA) (LEDB)
(4) Display condition setting instructions
i Index | Subset
Instruction - e Number
Category name Format Processing Condition of steps Hmtn pr;:;s— See
Sets the normal display of characters.
@ : Head /O number
CNOR 17 O 6-41
Normal/ (LEDA) (LEDB)
reverse
display of Sets the reverse display of characters.
characters @ : Head O number
CREV 17 O 6-41
(LEDA) (LEDB)
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i Index | Subset
Instruction - iee Number
Categol Format Processing Condition qual | proces- | See
99TV | name of ste9S | ication | - sing
Changes normal/reverse display mode for
the designated number of characters begin-
ning with the cursor-located character.
@ :-Head /O number
el
SuB I:. Dastey urk Oioior unit
CRDSP '—' RS J_I_/ | 20 | O 6-44
[tepc/sus] © | romm |D| mmocg
h_l AL Sl g guwiwnl |(LEDA) (LEDB)
[ st S petin
Changing
normal/
reverse
display of Changes normal/reverse display mode for
characters the designated number of characters begin-
ning with the designated address in the
VRAM area.
@® : Head /O number
erosey | i ol | 7 L . J—L/ Tlalo] |
o []
@ = — o . (LEDA) (LEDB)
eyl : :
— s~
Sets the color of characters to be displayed.
®@ : Head VO number
e M
Character SUB
color COLOR '__Q' J 20 | O 6-51
designation LEDC/SUB
E (LEDA) (LEDB}
ey
Changes the color of the designated number
of characters beginning with the cursor-
located character.
@ : Head VO number
ccose ll ?.us_'l or——| B ﬂ/—f_ z|o| |ess
= | &2 | |(LEDA) (LEDB)
hl @m=== /
Changing
character
color Changes the color of the designated number
of characters beginning with designated
address in the VRAM area.
@ : Head 1/O number
-LEDC/SUB -:: ) [VRAM adgresses} \,\V::M,\_, I | |
CCDSPV ® X / 26 @] 6-59
e
[eocson &) Pem— e R e
o)
4.6
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(5) Designated character display instructions

. index | Subset
Category Instruction Format Processing Condition Numbee qual- | proces- | See
name Of StePS | e ation sing
Displays the designated number of ASCII
characters stored in the devices following the
designated device.
® : Head I/O number
sy o I l I
PRN EBCOEFaMIKIMNOPTS 23 O 6-64
s o b
© i) wetieme 1| |(LEDA (LEDB)
1
ASCII
character
display Displays the ASCHl characters stored in the
devices beginning with the designated device
and up to the device which stores the 00
code.
@ : /0 number
® [ s N isplay unit
PR s I @ &+ ::n ::: :;« :2: - l I | 20 @) 6-68
El SH 4y (F) i asu (E)
+3 (H 7w (G e
L————[ | o [moa™|  feeovensned | (1EDA (LEDB)
©+s [4cu (L) 4By (K) Cursor position after Cursor position befors|
©+6 | 48« (N) I aDy M) instruction execution Instruction execution
®©+7 | o 4Fa__(0)
code code
End of range code
Writes the designated number of ASCII char-
acters stored in the devices following the
designated device to the addresses in the
VRAM area beginning with the designated
address.
@ : Head I/O number
osmaoes 3
PRNV © @ 2w I I _1 2 | O 6-72
T
s @
o =5 | |(LEDA (LEDB)
DEmdee] | @ fmniaan] —— e n
E+3 [81k) [0 (6 T
1<t Ve & G
Writing
ASCII
characters Writes the ASCIl characters stored in the
devices beginning with the designated device
and up to the device which stores the 00H
code to the addresses in the VRAM area
beginning with the designated address.
(@ : Head /O number
e H
sSuB m A::Msm\nss
PRV S aw J l— J B0 676
42 (8,
Il © D ] | |(LEDA (LEDB)
@+ [ imic (D)
©or fanis | > [ ©
@+3 o0, iemaie) o
End of range cnde“c":g:‘" M:;d"'ﬂm
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MELSEC-A

i Index | Subset
Instruction - s e Number
Category Format Processing Condition qual- | proces- | See
9 name of 58PS | iication | - sing
Displays the designated number of the desig-
nated character to the right beginning from
the cursor position.
@ : Head /O number
| EE0ED
@ Dominr
(M KoE, 2= M/
eron | Himes[GD 1 | ™= | |zfo]| |ew
@ [ 1] {LEDA (LEDB)
et
Continuous
display of
the same Displays the characters stored in the devices
character beginning with the designated device and up
to the device storing the 00H code.
@ : Head /O number
b15 ~ b0
& 00B1x  {A}
&+ 082, (8} oo anicgon  sher imwosion I I I
EPR S+2 0083, (C} execution execution 20 O 6-84
&+3 B4y (D)
S+ 0085 (E) | BIBCDE v P (LEDA (LEDB)
5
®+n 00C0x_ (P)
@+in+t) | 0000, =~ £nd of rangs code
Writes the designated number of characters
stored in the devices following the desig-
nated device to the addresses in the VRAM
area beginning with the designated address.
@ : Head I/O number
@ (LEDA (LEDB)
@ T | S [ as—
@43 |_oms, ta) ol
@ v |
Writing
characters Writes the characters stored in the devices
beginning with the designated device and up
to the device which stores the 00H code to the
addresses in the VRAM area beginning with
the designated address.
@ : Head I/O number
-LEDA/LEDB -EPRV
' SUB l © VA VA ﬂ _T_
@&+1 [ ooz, (81 - |:
N T o (LEDA (LEDB)
_H @D+3 | ooss, (D) > 0044, (D}
@D+a | ooss,  (E) 0046 (E)
&D+s | ooooy
1-eharacter code  eng’ of range code
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; Index | Subset
Instruction - g Number
Category name Format Processing Condition of steps if'g:il;n pr;neegs- See
Displays the designated number of desig-
nated characters to the right beginning from
the cursor position.
SUB m @ : Head /O number
CR1 'Il @ -| I— —1 z |0 694
ll © =R AAAAAAL] (LEDA) (LEDB)
Furwr _pnlidon h.tfcrl Fumr ?niilian ll_hr
Displays the designated number of the desig-
nated two different characters in pairs to the
_' right beginning from the cursor position.
@ : Head /O number
-LEDC/SUB -( :: )
CR2 O P ——— J—I_ _f— 26 | O 6-97
instruction execution
© T “MVYWVE | | epa) (LEDB)
[ — inatruction exscution
Continuous
display of
the same Displays the designated number of desig-
character(s) nated characters downward beginning from
the cursor position.
@ : Head /0 number
cc1 & [Number of :i 1 Cursor position before J——l_/ __] 23 O 6-101
I I instruction execution
(&) o — E (LEDA) (LEDB)
L cpid
Displays the designated number of the desig-
nated two different characters in pairs down-
—o—LEDA/LEDB| CC2 ward beginning from the cursor position.
_- @ : Head I/O number
©
>-|LEDC/SUB| D) |—< T | I I I
cez T — % | 0O 6-104
wanconwsen| |0 EDA) (LEDB)
omm—=———
.Curior _posilion brfen
(6) Fixed character display instructions
- Index | Subset
Instruction . ot Number
Category name Format Processing Condition of steps iﬁqe:t.ilon pr;gs. See
Displays the "—" (minus symbol) at the
position left to the cursor position by the
LEDA/LEDB|CINMP| designated number of columns.
" . l%a—' @ : Head VO number
(minus I | | g
symbol) CINMP LEDC/SUB @ ® Numberofdi:glaxeulumml———n_-]_.‘ 20 O 6-108
display Mt (LEDA) (LEDB)
== ig displayed Cursor position
Displays the “-" (hyphen) at the cursor posi-
LEDA/LEDB | CINHP tion,
@ : Head Y0 number
(hyphen) CINHP P ﬂ _f- 20 O 6-111
Y LEDC/SUB o T .
display -E E@E: D | BCBEES
¥ 4 (LEDA) (LEDB})
Cureor posson A e i dipler )

49
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Instruction - " Number Index | Subset
Category name Format Processing Condition of steps iﬁn::;Ln prsz::;s- See
Displays the ".” (period) at the cursor posi-
" @ : Head VO number
(period) | CINPT | | —— ] J_l_ | 20| 0 6114
Gepiay [Eoosn] © 1 | e
A8, €00 ETF] | DD | G DyEn, T (LEDA) (LEDB)
I Y Y
Displays the number corresponding to an
instruction at the cursor position.
@ : Head O number
Displays "0",
-~ Displays "1"
--Displays "2",
-+ Displays "3"
--Displays "4”,
--Displays “5"
--Displays "6",
. CINO --Displays "7” :
Display of to *1: CINO -- Displays "8", | l/ | 20 O 6-117
number | ciNg ' Displays "9"
CIN1 isplays "9
CIN2 (LEDA) (LEDB}
CIN3
CIN4 )
gmg @:“@_—@'E? D 281815617
CIN?7
CIN8
CIN9
Displays the alphabet corresponding to an
instruction at the cursor position.
@ : Head /O number
Displays "A”,
--Displays “B”
--Displays "C”,
Displays "D”
Displays "E”,
ll -+ Displays "F"
--Displays "G”,
SuB Displays "H"
Displays "1,
--Displays “J”
--Displays "K”",
.- Displays “L”
-+ Displays "M"”,
*1: CIN A --Displays "N”
CIN B .- Displays "0”",
CIN C -+ Displays "P”
INA CIN D --Displays "Q", l I
Display of Cm CIN E --Displays “R” I 20 o 6-117
alphabet CINZ CIN F -- Displays -"S”,
CIN G - Displays "T” (LEDA) (LEDB)
CIN H --Displays "U",
CIN 1 --Displays "V”
CIN J -- Displays "W”".
CIN K --Displays "X"
CIN L -- Displays "Y",
CIN M Displays "Z"
CIN N
CIN O
CIN P
CIN Q X -
GIN R & Nibwrorampissims—| :—___l_.(
A BuCDNEF} [ T | B &y EF, G
CIN S . A e o]
CINT
CIN U
CIN W
CIN X
CIN Y
CIN Z
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MELSEC-A

. Index | Subset
Instruction . e Number
Category Format Processing Condition qual- | proces- | See
hame of steps ffication | sing
Displaysa ” ” (space) at the cursor position.
@ : Head YO number
fEaloner
. SuB m + o)
Dl?:::e()f CINSP ABCDETF] [ D | SuCDuEE] —[—]- —T_ 20 @) 6-121
'_l o il e
(LEDA) (LEDB)
(7) Designated -column clear instruction
: Index | Subset
Category Instruction Format Processing Condition ‘l;lfumbev qual- | proces- | See
. name StePS | ification | - sing
Clears the designated number of characters
from the cursor position in the left.
@ : Head /O number
3 l suB l
Designated | ¢iNcLR | © | o I | / | 20| O 6-125
golumn El 0 smvoiie= 1 2 33 [ D o servaive= H
_——' ¥ =i ((LEDA) (LEDB)
Cursor ositon
(8) ASCIl code conversion instruction
i Index | Subset
Instruction . e Number
Categol Format Processing Condition qual- | proces- | See
coon name of steps | ication sing
Converts the designated number of charac-
ters from the cursor position in the left into
the ASCIlI code and stores the designated
device.
@ : Head /O number
Al P
sus c.
ASCIl cod '——-l A_B&FG_H\ | I / I
code
conversion | NPUT e ae s gobn 2|0 6129
LEDC ©) S o (LEDA) (LEDB)
| ©+2 | anil___ doaer
@3 [ 48aH aIGH
g ©+a on o ———— ;am::r:n;i:zllv added to the end of

4-11
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(9) VRAM data read/write instructions

. Index | Subset
Category Instruction Format Processing Condition Number qual- | proces- | See
name of steps | 0 i
ffication | sing
Reads the screen data in the designated
range of the VRAM area to the designated
devices.
@ : Head /O number
e EEDK
e —
@ (Friarotsmsw beread) ADST S HADSS
LEDC areas
ne | (tOEElEON e | ([7] / Flalo| |ow
D on ,_—11‘ ----- | Reod aress (LEDA) (LEDB}
-LEDC - @+
i
1-word dats m
Writes the character data stored in the desig-
nated devices by the designated words to the
designated VRAM area addresses.
@ : Head /O number
LEDA/LEDB| PUT
—t-{eoaneos] pur | ©
® J =
b15 ~ bo VRAM arees
. LEDC
wie | o | H® [GDH | o 1 [ 1/ S w0 |ow
VRAM data @+

Lepc/sus| (52) @+ vam— T T
LEDC '

(LEDA) (LEDB)

i
g
I

ED+n

L [reor |4 - T~
(10) Reading display state
i Index | Subset
Instruction : . Number
Category name Format Processing Condition of steps ifi?::t‘itn prsms- See

Reads the screen display state set in the
AD57(S1)/ADS8.

b15 ~ b0
@ Display mode

@+1 Cursor line posi-
tion

lLEDA/LEDB STAT l ©+2 |Cursor column posi-

tion
Read u | I l
display STAT § 20 O 6-145

state

©+3 |Head VRAM adress (LEDA) (LEDB)

©)+4 |Normalireverse de-
signation

©+5 |Color designation

®+G Cursor display

[ ———
1-word data

4-12
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5. USING AD57(S1)/AD58 CONTROL INSTRUCTIONS

5.1 Stating Instructions

This chapter describes how to use the instructions which control
the AD57(S1)/AD58 with the AD57 control instructions.

This section describes the procedure to state AD57(S1)/AD58

control instructions.

The AD57(S1)/AD58 control instructions are stated in combination
with an LEDA, LEDB, LEDC, LEDR, or SUB instruction.

Statement in Ladder Form

Statement in Instruction List Form

{Conditional contact)
X10

— COLOR
HO004 Designates the data used for

Stating an instruction

operation and the devices
where the operation result is

LEDC { D10 stored

Indicates the end of the

. LLEDR ADS57(S1)/AD58 control in-

struction

b | X0
LEDA | COLOR
SUB |  Ho004
LEDC | D10
LEDR |

With the format in the instruction list in Section 4.3 and in the
detailed description of instructions given in Chapter 6, the
instructions are stated in the following format.

Conditional contact Instruction name

—| ——{CEDA/LEDB] PRN -
—1 S8 | ®
—Lepc/suB | €& |
— LEDC | ® |
[CEor

5-1
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5. USING AD57(S1)/AD58 CONTROL INSTRUCTIONS /ME[_SEC'.A

(1) The LEDA, LEDB, LEDC, LEDR, and SUB instructions are used
in the following manner.

[LEDA/LEDB | Instruction name | -++-- This indicates the beginning of an AD57(S1)/AD58 control
instruction. :

[ LEDA | instruction name | : An instruction is executed every
scan while the conditional contact is ON.

[ LEDB | instruction name | : An instruction is executed only
once at the leading edge of the conditional contact.

[LEDC/SUB [ GD |------++-- e These designate the device for setting the data used for an
LEDC[ @] w+rveveesseeeee : operation called by an instruction and the device for storing

the operation resulit.

| LEDC/SUB| GD | : This indicates that either LEDO or SUB
can be designated.

LEDC|® ]| : This indicates that only LEDC can be desig-

nated.

: This indicates that only SUB can be desig-
nated.

. The LEDC instruction is used to set a device number.

[LEDC|DO|, [LEDC [W10A|

The SUB instruction is used to set a 16 bit constant.
Setting range is either "—32768 to 32767" or "0000. to
FFFF.".

[SUB[K32767], [SUBHFFFF]

LEDR | rerereremerermrmmmmereeeneines This indicates the end of the AD57(S1)/AD58 control instruc-
tion.
In some cases, this statement is not necessary.

(2) @, ®, and ® written with the LEDC or SUB instruction are
used to designate the following.

@) -eeeeeee Designates the head I/O number

—| —r—{LEDA/LEDB]INPUT } of the AD57(S1)/AD58
(designates the upper 2 digits in

I the expressed 3 digits)
‘ SuB l @ I_ (ORI Designates the data to be written

or designation value, or the de-

—-l LEDC I ® }— vice where either of them is

stored.
@ Designates the device number
LEDC where the read data is stored.

1‘ LEDR I—
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5.2 Number of Instruction Steps

The number of instruction steps increases one when each of the
following device numbers (devices extended by the AnACPU/
AnUCPU) is used with the control instructions.

Device Name Device Number Range
AnACPU | AnUCPU
Internal relay (M, L, S) 2048 to 8191
Timer (T) 256 to 2047
Counter (C) 256 to 1023
Data register (D) 1024 to 6143 | 1024 to 8191
Link register (W) 400 to FFF | 400 to 1FFF
Annunciator (F) : 256 to 2047
(Z) 110 6
Index register
v) 1t0 6

* When extended devices are not used:

'—— COLOR Number of steps = 20

4

SUB_| Ho4
LEDC

|

* When extended devices are used:

—| I—— LEDA {COLOR Number of steps = 20 + 1 = 21
- '
Increase due to
SUB HO4 extended device
‘ LEDC [D5000 )
[ Extended device
‘ LEDR

—I } LEDA |COLOR Number of steps = 20 + 1 + _1f = 22
SUB {HO4 Z1 . Increase due to
T~ Extended device extended device
LEDC |D5800 (D5800)
I~ : Increase due to
Extended device extended device
—-—-—LEDR @1

—{ I——-—{ LEDA | COLOR - Number of steps = 20 + 1 + 1 = 22

— suB | HOO 21 Increase due to
T extended device

™ Extended device (D3000 22)

— LEDC [D3000 z2|—

Increase due to
. N Extended device extended device
‘—-—LEDR (z1)
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5. USING AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC.A

5.3 Cautions on Using Dedicated Instructions

(1) An AD57(S1)/AD58 control instruction consists of a group of

instructions beginning from LEDA/LEDB and ending with
LEDR.
Therefore, if an instruction not conforming to the predeter-
mined format is stated within this range, it causes an error.
An error also occurs if the instruction statement differs from
the predetermined format.

(2) With the AnACPU/AnUCPU, device number is not checked

when index qualification is written to increase processing
speed. Note that device number is checked only for file
register (R).
Therefore, processing might be executed for devices exceed-
ing the final device number if index qualification is not written
correctly. Or, processing might be executed for other devices if
"0" is exceeded, or the PC CPU might malfunction. (This does
not cause an error.)

1B (NA) 66257-B



5. USING AD57(S1)/AD58 CONTROL INSTRUCTIONS MELSEC-A

5.4 How To Read Instruction Explanation

This section describes how to read the detailed explanation of
instructions given in Chapter 6.

P P00Q®

6.2.1 Can{as screen display----+- CPS1 1“1 y 1—' r

Usable devices é g 5ls g? E.‘?
Bit device Word (16-bit) device Constant| Pointer |Level | | 'g £le oF | W=
x|v{mlo|s{s[r|v|c|o|w|[r]ac]at|[z]v|k]u|[p]i|[n|&|E|" MS012 | M9011

®_ @ Ol

@——-» *1: The number of steps varies with type of device used. See Section 5.2.

Disptay command

[LEDA/LEDB] LEDA : Exscut‘ion at ON
LEDA/LEDB LEDB -

. Execution at leading edge

LEDC : Device number
is designated
LEDC/SUB] © ] SUB : Constant is Setting data

(@ | Head 10 number of ADS7

® | canvas screen number

@——> FUNCTION (1) The CPS1 instruction is used to transmit the canvas screen
designated by ®) to addresses 0 and after in the VRAM areas
of the AD57({S1)/AD58 designated by (), and displays it on a
display being connected.

AD57(S1/ADS58

Canvas ROM o VRAM areas
Canvas Contents
screen of canvas is
No. 1 $ screen Display

sereen | )| Vo
Canvas n
© Camasseroniio} scroar —J
0.

Canvas
screen n: Capacity of each
No. 3 canvas screen

T~

(2) The head /O number of the AD57(S1)//AD58 designated by
@ should be upper 2 digits of 3 hexadecimal digits.
Exampie) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "124" at @.

(3) The canvas screen number to be designated by @& should
correspond with the canvas screen number written to the
canvas ROM of designated AD57(S1)/AD5S8.

®_—'—> EXECUTION CONDITION The CPS1 instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

oaudon] | END [Tsiruction rsirueton Tnstruction Tostruction
rotaeng [‘eecuton s B
top 0 END | step 0 D Swn 0 END 509 0 END Step 0

Display command gyF _l

Ste
Sequence program
flow

i

n

CPS1 (with LEDA) L

CPS1 (with LEDB}

(3> OPERATION ERROR In the case described below, the operation error occurs and an
error flag (M9011) is set.

i Gt S

—

Error Code
09008 | D909

Description

The canvas screen number designated by @ is out of the range from 1 to
258, or there is no canvas screen data which corresponds with the canvas 50 503
screen number designated by in the canvas ROM.

5-5
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5. USING AD57(S1)/AD58 CONTROL INSTRUCTIONS /ME[_SEC.A

@———-—P PROGRAM EXAMPLE The following is an example of the program used to display
canvas screens on the AD57 loaded at X/YOCO to OFF.

When X000 is turned ON, canvas screen No. 1 is displayed by
batch processing. When X001 is turned ON, canvas screen No. 2 is
displayed by split processing.

X880  N906S
it }? -CLEDB CPS! H
H
" p-—-e——————15UB  B00C N Instruction _ex-
K Designation of ecution by batch
r P————fSuB 1 3} canvas screen | processing

No. 1
- t—————{IER ]}
4881 Ksges

el Designation  of
LSET  H9B66H splitgprocessing
L1

—LLEDA CPS1 I

#
r E— 11 R 1Ll
¥ Designation  of | Instruction  ex-
4 M canvas  screen }ecution by split

No. 2 processing

d {58

r £LEDR N
N9065
F —{F———————<MN8 2} Holding coil

N90865 Cancel of de-
u l—jf—————1{RST  H9066X signation of split
processing

Designation of batch/split processing is done by setting M9066 as

follows.
When M9066 is OFF ««--roererermcnerees Batch processing
When M8066 is ON------oeorrreeeeeees Split processing

M9066 is the split processing flag and used to provide interlock so
that other instructions may not be executed during split
processing.

MO is used to hold so that the CPS1 instruction may be executed
till split processing is completed.

A3ACPU AD57
Canves ROM OVHAM areas
X0 ON Canvas p——= Display
No. 1 /3 unit
X1 OFF Canvas 1899
No. 2
Display unit

(D Shows the function of an instruction and instruction symbol.

@ A circle indicates the device that can be used with the
instruction.

@ A circle indicates that the instruction requires designation of
digits when a bit device is used.

@ This column indicates the number of steps occupied by the
instruction.
For details of the number of steps, refer to Section 5.2.

® A circle indicates that the subset processing is possible.

® A circle indicates that index qualification (Z, V) is possible.

@ A circle indicates that the ON/OFF state of the carry flag (M9012)
changes according to the result of execution of the instruction.

® A circle indicates that the error flag (M9011) is set if an
operation error occurs.

@ This indicates precautions concerning @ to ® above. If an
asterisk (*) is given, always read the precaution.

@ This indicates the format of the instruction stated using ladder
" diagram.

@ This explains the details of the instruction.

@ This indicates the instruction execution timing.

@® This indicates conditions causing an operation error and the
error code of the operation error.

@ A program example in which the instruction is used is shown
using ladder diagram.
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

6. AD57(S1)/AD58 CONTROL INSTRUCTIONS

This section describes details of instructions used to control the
ADb57(S1)/AD5S8.

6.1 Display Mode Setting Instruction

The display mode setting instruction is used to execute display
mode setting of the AD57(S1)/AD58 according to the type of the
display being connected.

By execution of display mode setting, the AD57(S1)/AD58 can
display characters. Correct display of characters is not available
without proper display mode setting.

If module type setting has been done by I/O assignment of
parameter setting, display mode setting is not necessary.*
When the PC CPU is switched from STOP to RUN, the following
display modes are automatically set.

When ADb57 is set -------- "0” (AD57 CRT standard mode)
When AD57-S1 is set ----”5” (AD57-S1 CRT standard mode)*
When AD58 is set -------- 2" (LCD mode)

For detail of module type registration, refer to the reference
manual (C) of section 1.

Display mode setting is used also to switch display mode between
standard and enlarged for the AD57.

Display mode setting is executed using the instruction mentioned

below.
Category Insﬁ:lnt‘:'t:on Description
: Sets display mode of the AD57(S1)/AD58.
E;fg:‘ay mode CMODE Switches display mode of the AD57 between stan-
g dard and enlarged.
POINT |

*: Applies only if the canvas ROM is created using the
SW1GP-AD57P system FD when the AD57-S1 is used.
If the canvas ROM is created by using a system FD
other than the SW1GP-AD57P system FD, the sequence
program shown in Appendix 2 will be necessary.

6-1
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A'

6.1.1 Display mode setting------ CMODE

Usable devices Elg o -
E F1elx| &89 £
Bit device Word (16-bit) device Constant | Pointer | Level | 8 _§ é Slo=s |uw=
hod [
= 5 -
XYMLSBFTCDWRAOA1ZVKHP|Ni:g:ém M9012 | M9011
® 0]0 .
20 O O
® O|O|0|0|0 Q|0

*1: The number of steps varies with type of device used. See Section 5.2.

Mode setting command
| | I LEDA : Execution at ON
LR 1LEDA/LEDBICMODE}— LEDB : Execution at leading edge

——— SB[ @
LEDC : Device number
is designated
LEDC/SUB SUB : Constan Setting data

: Constant is

—{CEDR }— designated @ | Head /0 number of AD57

@ Display mode setting data

FUNCTION (1) The CMODE instruction is used to set the display mode
designated by S to the AD57(S1)/AD58 designated by (.
By execution of display mode setting, display of characters on
~ the display unit connected to the AD57(S1)/AD58 becomes
possible.
Correct display of characters is not possible without proper
display mode setting.

(2) The head /O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set 124" at (n.

(3) The display mode setting data to be designated by S should
be as follows according to type of module.

0 : Color CRT standard mode --+«-«-erererreeesven for AD57
1 : Color/monochrome CRT enlarged mode --- for AD57
2 : LCD mOde ............................................. for AD58
3 : Monochrome CRT standard mode------------ for AD57
5 : Color CRT standard mode «-+------erereererenees for AD57-S1

POINT I

*. Applies only if the canvas ROM is created using the
SW1GP-AD57P system FD when the AD57-S1 is used.
If the canvas ROM is created by using a system FD
other than the SW1GP-AD57P system FD, the sequence
program shown in Appendix 2 will be necessary.

6-2

IB (NA) 66257-B



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC -A

(4) f module type of AnACPU/AnUCPU is already set by para-
meters, the following data is automatically set when the PC
CPU is in the RUN state.

It is not necessary to use the CMODE instruction if it is not
necessary to change display mode.

When AD57 isset--+------ Set "0".
When AD57(S1) is set -:- Set “5".
When ADb8 is set---+------ Set "2".

(5) After execution of the CMODE instruction, conditions of the
display become as follows.

Item Condition
Display mode Designated data
Cursor line position Line "0”
Cursor column position Column "“0”
Head VRAM address displayed Address “0”

Normal/reverse designation

no change
Color designation ( gel

Cursor display Not displayed

POINT

If the CMODE instruction is executed every scan using the
LEDA instruction, the screen sometimes becomes dis-
torted momentarily. To avoid this problem, it is recom-
mended that the CMODE instruction be executed only
once at the leading edge using the LEDB instruction.

EXECUTION CONDITION The CMODE instruction is executed every scan while the mode
setting command is ON when the LEDA instruction is used. It is
executed only once at the leading edge of the mode setting
command signal when the LEDB instruction is used.

Instruction Instruction Instruction Instruction
execution processmg execution execution execution execution
Step 0 END | Step 0 END S(ep 0 END Step 0 END Step 0
J—< I'—{

|

Sequence program flow

{
t
: ON
Mode setting command OFF :
:
[}

M M
h

CMODE (with LEDA)

e St EE

:j

CMODE (with LEDB)

OPERATION ERROR In the case described below, the operation error occurs and an
error flag (M9011) is set.

Error Code
D9008 | D9091

The display mode setting data designated by @ is out of the range from 50 503
0 to 3 and 5.

Description

6-3

1B (NA) 66257-B



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

PROGRAM EXAMPLE The following is an example of the program used to set the CRT
standard mode to the AD57 assigned to X/YOCO to OFF.
Setting is executed when the PC CPU is powered on or reset.

Hoa3e
Gl—!} L{LEDB CHODE i
H
~-[SUB  B@ac H
K
{Sig @ H Standard mode is designated.
-LLEDR H

By use of the LEDB instruction and M3036 as a conditional contact,
the CMODE instruction is executed only once when the PC CPU is
powered on or reset.

To set the CRT standard mode to the AD57, "0” should be
designated.
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

6.2 Display Screen Control Instructions

The display screen control instructions are used to clear display
screen and VRAM areas, display and transmit canvas screens and
scroll up and down the screen.

Using the display screen control instructions, display of the
canvas screen in the canvas ROM, switching of screens and
scrolling of screen can be easily controlied.

Display screen control is executed using the instructions men-
tioned below.

Category Ins;ll:l;t‘;on Description
Reads a designated canvas screen in the canvas
giasn\I/:s screen CPS1 ROM to addresses 0 and after in the VRAM areas and
play displays it on the screen.
VRAM display CPS2 Changes addresses of the VRAM areas displayed on
address change the screen by one address.
Canvas screen CMOV Transmits canvas screens in the ROM to a desig-
transmission nated address and after in the VRAM areas.
Writes 204 (space code) to the address of the VRAM
Screen clear CLs areas being displayed and clears the screen.
Writes 20y (space code) to a designated address and
VRAM area clear CLv after in the VRAM areas.
CSCRU Scrolls up a screen by one line.
Scroll up/down -
CSCRD Scrolls down a screen by one line.
6-5
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS //VIE[_SEC_A

6.2.1 Canvas screen display----- CPS1

Usable devices S é | gg’ Eg’,’
Bit device Word (16-bit) device Constant | Pointer | Level % E § § O= | W
E (7] -—
x|lv|m|liL|s|sle|T]c|p|w|r|aclat|z]|v]k|n|r|i|n]|E|E Mg012 | M9011
@ o0
20 O O
® ololololo olo

*1: The number of steps varies with type of device used. See Section 5.2.

Display command

|} fLEDA/LEDB] CPS1

— s | @
LEDC : Device number
is designated
LEDC/SUB SUB : Constant is Setting data
{ _EDR '_ designated (™ | Head /0 number of AD57

(® | Canvas screen number

LEDA : Execution at ON
LEDB : Execution at leading edge

FUNCTION (1) The CPS1 instruction is used to transmit the canvas screen
designated by (S to addresses 0 and after in the VRAM areas of

the AD57(S1)/AD58 designated by (m, and displays it on a
display being connected.

AD57(S1)/AD58

Canvas ROM 0 VRAM areas
Canvas Cfontents
screen of canvas :
No. 1 § screen |:> D'SP.lay

No. 2 unit
Canvas n
® [Canvas screen No.| > screen ]
0.

Canvas
screen n : Capacity of each
No. 3 canvas screen

b/

(2) The head I/O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "124" at (.

(3) The canvas screen number to be designated by © should
correspond with the canvas screen number written to the
canvas ROM of designated AD57(S1)/AD58.

6-6
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSE C.A

(4) There are 2 ways of transmission of canvas screens to the
VRAM areas, as mentioned below. Use special relay M9066 to
switch the method of transmission.

1)

2)

Batch transmission (M9066 is OFF)

Data of designated canvas screen is transmitted in batch to
the VRAM areas. _

The scan time in which batch transmission is performed
accordingly becomes longer than that in which transmis-
sion is not performed.

Split transmission {M9066 is ON)

Data of designated canvas screen is transmitted by 100

words per scan.

Scan time is not lengthened so much by the transmission

operation.

However, the split transmission operation requires more

processing time than the batch transmission operation.
Number of scans required for transmission processing

In the CRT standard mode ----------+coeeveee 16 scans
Inthe CRT enlarged mode --+---+---+- e 4 scans
In the LCD mode ................................ 8 scans

Special relay M9065 is turned ON when split transmission is
started, and turned OFF when it is completed.

Split transmission start Split transmission complete
o l
M9065
OFF I—

(2)

POINT

(1) During split transmission, execution of other instruc-

tions cannot be accepted by the AD57(S1)/AD58 to
which screen data is being transmitted.

Also, execution of the following instructions cannot be
accepted by other AD57(S1)/AD58.

CPS1 instruction, CMOV instruction, CLS instruction,
CLV instruction

The LEDB instruction cannot be used when split
transmission is performed.

Display command {(conditional contact) and M9066
should be held at ON during split transmission.

(5) After execution of the CPS1 instruction, conditions of the
display become as follows.

Item Condition
Display mode (no change)
Cursor line position Line "0”
Cursor column position Column "0”
Head VRAM address displayed Address "0”
Normal/reverse designation Normal
Color designation White
Cursor display Not displayed

6-7
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

EXECUTION CONDITION The CPS1 instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal

when the LEDB instruction is used.

END Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 1 - 1 . 1 L 1 L
Sequence program | —1 —i
r . 1 F —t F — T f 1 F T
flow 1 1 1

Display command 8{:\‘[; _l

CPS1 (with LEDA)

CPS1 (with LEDB)

-----
R et B

j___J

OPERATION ERROR In the case described below, the operation error occurs and an
error flag (M9011) is set.
Descripti Error Code
escription D9008 | D9091
The canvas screen number designated by (S) is out of the range from 1 to
255, or there is no canvas screen data which corresponds with the canvas 50 503
screen number designated by @in the canvas ROM.
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PROGRAM EXAMPLE The following is an example of the program used to display
canvas screens on the AD57 loaded at X/YOCO to OFF.
When X000 is turned ON, canvas screen No. 1 is displayed by
batch processing. When X001 is turned ON, canvas screen No. 2 is
displayed by split processing.

Xaaa H3@6S
BI—H # —{LLEDB CPSI H
H
B {58  @e8C Instruction  ex-
K Designation of [ ecution by batch
B {sug 1 M canvas screen | processing
No. 1
- LLEDR X
XB-“ ”1965 r Designation of
22_—% n LSET H9B66:H Sp"t processing
L]
— - —{LEDR CPS1 X
H
- {5UB @88l X
K Designation of | Instruction  ex-
- L5y 2 H canvas screen ;ecution by split
No. 2 processing
- {LEDR X
#9863
= i} {He . Holdlng coil
H3865 Cancel of de-
- # {RST  M9866H signation of split
processing

Designation of batch/split processing is done by setting M9066 as

follows.
When M9066 is OFF----«-c-ccveenees Batch processing
When M9066 is ON--+-r-emrereeererenes Split processing

MB9065 is the split processing flag and used to provide interlock so
that other instructions may not be executed during split
processing.

MO is used to hold so that the CPS1 instruction may be executed
till split processing is completed.

A3ACPU . AD57
Canvas ROM oVRAM areas
X0 ON » Canvas |~ Display
No. 1 /5 unit
X1 OFF Canvas 1599
No. 2
Display unit
6-9

IB (NA) 66257-A



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

6.2.2 VRAM display address change-:-:-: CPS2

i s a2 [
Usable devices EIET gg 5 o
= s
Bit device Word (16-bit) device Constant| Pointer | Level | & ; § § Oz | W=
3 E|lN| =
x!vy(ml{L|s|B|F|[T|{c|p|w|rR|Aojarjz|v|k|H|P|1|N|E]|2 M9012 | M9011
® o|o
20 O O
® olo|olo|o olo

*1: The number of steps varies with type of device used. See Section 5.2.

Change command

1} fLEpA/LEDB] cPS2 HH

LEDA : Execution at ON
LEDB : Execution at leading edge

———{ SUB
I @ }_ LEDC : Device number

Setting data

[—_——_—l___l is designated
LEDC/SUB © SUB : Constant is () | Head IO number of AD57
designated
{ LEDR H Head VRAM address
(® | where the screen data to
be displayed is stored
FUNCTION (1) The CPS2 instruction is used to change the range of VRAM

areas (addresses 0 to 7679) of the AD57(S1)/AD58 designated
by (), which is to be displayed, to the addresses starting with
one designated by ©.

AD57(S1)//AD58

0 VRAM areas

(® [VRAM address >3V Display
[VRAM address| % / > | ot
g

7679

(2) Screen switching time as well as scan time of the sequence
program can be shortened by switching display addresses
using the CPS2 instruction instead of the CPS1 instruction.
Before execution of the CPS2 instruction, canvas screens
should have been transmitted to VRAM areas using the CMOV

instruction.

(3) The head I/O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits."
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set 124" at (.
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- {4) The range of addresses to be displayed varies with preset

display mode.

* CRT standard mode--- From (designated address) to (desig-
nated address + 1599)

* CRT enlarged mode--- From (designated address) to (desig-
nated address + 399)

*LCD mode-----r-r-eeeee From (designated address) to (desig-
nated address + 799)

(5) The VRAM address designated by S should be the head
address of the range to be displayed.
The available range of addresses is from 0 to 7679.
If the area ranging from a designated address to address 7679
is smaller than the capacity of one screen area, the address
designated by ®is automatically changed as mentioned
below so that one screen area is filled with display of data.
* CRT standard mode
if addresses starting Designation is changed to
with 6081 are designated address 6080.
* CRT enlarged mode

If addresses starting Designation is changed to
with 7281 are designated address 7280.

* LCD mode
If addresses starting Designation is changed to

with 6881 are designated address 6880.

(6) After execution of the CPS2 instruction, conditions of the
display become as follows.

Item Condition
Display mode {no change)
Cursor line position Line “0”
Cursor column position Column "0”
Head VRAM address displayed Designated address
Normal/reverse designation Normal
Color designation White
Cursor display Not displayed

EXECUTION CONDITION The CPS2 instruction is executed every scan while the change
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the change command signal
when the LEDB instruction is used.

execution | Processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
ll 1 1 L

L ] 1 "l k
Sequence program flow [

1 I T LI | LI

Change command 8:;',: l

CPS2 (with LEDA)

1 1 T
[}
1
1
I ! I
1
1
1
1
1
i
I
!
1
L}

I R AR
|
I R I

CPS2 (with LEDB)
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OPERATION ERROR In the case described below, the operation error occurs and an
' error flag (M9011) is set.

Error Code
D9008 | D9091

The VRAM area address designated by @is out of the range from 0 to 50 503
7679,

Description

PROGRAM EXAMPLE The following is an example of the program used to change
display addresses of the VRAM areas of the AD57 loaded at
X/YOCO to OFF.
When X000 is turned ON, display data stored at addresses 3200 to
4799 in the VRAM areas is displayed. When X001 is turned ON,
display data stored at addresses 4800 to 6399 in the VRAM areas is

displayed.
H9836 MIBRS
BL—H # TLEDE CHOV H
H
- {SUB  80aC N
K
= {51 3 X
- K
= {5up 3268 O
- —LLEBR H | Transmission of canvas screens
by the CMOV instruction (Sec-
" - rLEDB CHOVU 4 | tion 6.2.3)
H
- [SUE  @aBC M
K
L {508 4 H
K
- —{5UB 4808 H
o CLEDR H
xepa PEK
48—t —{Hoey 3248 D@ H )
vag| PE Switching of display addresses
J4— THoy d4ges D8
HoaR  MHIBeS
6 Bt +F {LEDE LPS2 X
Kaei
—q {SUB  BBEC H
o [LEDC Setting of display addresses of
LED 0 + VRAM areas
= —LEDR H
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In the example above, canvas screen No. 3 is transmitted to
addresses 3200 to 4799, and canvas screen No. 4 to addresses
4800 to 6399, in the VRAM areas by execution of the CMOV

instruction. :
A3ACPU AD57
Canvas ROM VRAM areas

- 3200 i X0 is ON
CMoV Canvas > i
instruction No. 3 2000 o . Display

unit

_Cl\s/ItOV cti » Canvas > o)
instruction No. 4 X1 is ON

- 6399
CPS2
instruction

6-13
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6.2.3 Canvas screen transmission to VRAM areas----- CMOV
Usable devices sl & -
E|218|x Eg £g
Bit device Word (16-bit) device Constant| Pointer | Level g_ :; é '§ oF | W=
; | =
XYMLSBFTCDWRAOA1ZVKHPINE’E M9012 | M9011
@ olo
@ Q|00 |0O]|0 C|0 23 O @
@ Cl|1O10(0]|0 Q|0
*1: The number of steps varies with type of device used. See Section 5.2.
Transmission command LEDA : E " : ON
11 — : Execution a
1 ‘LEDA/LEDBI CMOV '_ LEDB : Execution at leading edge
———I SUB | @ J— Setting data
(Enc/sB | & I LEDC : Device number (0 | Head IO number of AD57
is designated Canvas screen number to
SUB : Constant is @ be transmitted
—— LEDC/SUB | & M designated
@ Head VRAM address
where the screen data to
LEDR be displayed is stored
FUNCTION (1) The CMOV instruction is used to transmit the canvas screen

designated by SDto the addresses starting with one desig-
nated by G2in the VRAM areas of the AD57(S1)/AD58

designated by (.

AD57(S1)/AD58

Canvas
screen
No. 1
Canvas
CNo. 2
anvas
screen VRAM addresses
No. 3
/\/ .
@ VRAM address T
L=
n
/\/
n : Designated address
capacity of canvas screen

(2) The head I/O number of the AD57(S1)/AD58 designated by
(W should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12y4" at (.
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

(3) The canvas screen number to be designated by &1 should
correspond with the canvas screen number written to the
canvas ROM of designated AD57(S1)/AD58.

(4) The VRAM address designated by (52 should be the head

address of the areas to be transmitted.

The available range is from 0 to 7679.

The range of addresses where transmitted data is to be stored

varies with preset display mode of the canvas screen to be

transmitted.

* CRT standard mode--- From (designated address) to (desig-
nated address + 1599)

* CRT enlarged mode--- From (designated address) to (desig-
nated address + 399)

* LCD mode-------reereeeee From (designated address) to (desig-
nated address + 799)

If the area ranging from a designated address to address 7679
is smaller than the capacity of one canvas screen area to be
transmitted, only the area starting with the designated address
to address 7679 is transmitted, as mentioned below.

VRAM areas

.................. Designated address
Canvas No. 3

Transmission

} Not transmitted

(5) There are 2 ways of transmission of canvas screens to the
VRAM areas, as mentioned below. Use special relay M9066 to
switch the method of transmission.

1) Batch transmission (M9066 is OFF)
Data of designated canvas screen is transmitted in batch to
the VRAM areas.
The scan time in which batch transmission is performed
accordingly becomes longer than that in which transmis-
sion is not performed.

2) Split transmission (M9066 is ON)

Data of designated canvas screen is transmitted by 100
words per scan.

Scan time is not lengthened so much by the transmission
operation.

However, the split transmission operation requires more
processing time than the batch transmission operation.

Number of scans required for transmission processing

In the CRT standard mode «+++--++eeeoeeeeee 16 scans
Inthe CRT enlarged mode «--«--+--++-e--2+- 4 scans
In the LCD mode ................................ 8 scans
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Special relay M9065 is turned ON when split transmission is
started, and turned OFF when it is completed.

M9065 ON

OFF

Split transmission start

|

Split transmission complete

|

L

POINT

(1) During split transmission, execution of other instruc-
tions cannot be accepted by the AD57(S1)/AD58 to
which screen data is being transmitted.
Also, execution of the following instructions cannot be
accepted by other AD57(S1)/AD58.
CPS1 instruction, CMOV instruction, CLS instruction,
CLV instruction

(2) The LEDB instruction cannot be used when split
transmission is performed.
Display command (conditional contact) and M9066
should be held at ON during split transmission.

(6) After execution of the CMOV instruction, conditions of the
display become as follows.

Head VRAM address displayed

Normal/reverse designation

Color designation

Item Condition
Display mode
Cursor line position
Cursor column position
(no change)

Cursor display

The cursor is not displayed only
when transmission is done to the
area being displayed on the display

unit.

EXECUTION CONDITION The CMOV instruction is executed every scan while the transmis-
sion command is ON when the LEDA instruction is used. It is
executed only once at the leading edge of the transmission
command signal when the LEDB instruction is used.

Instruction END Instruction Instruction

execution | processing | execution execution
Step 0 END | Step 0 END Step 0 El
1 ] l 1

Instruction
execution

Sequence program flow =

3 1 7
]
!

.

1
—L
L

- "ON
Transmission command OFF I

CMOV ({with LEDA)

R

ND Step 0
] 1
i
— F

execution
END Step 0
1 1
1
1 F

N A

CMOV (with LEDB)

e SOSEE EEE

L
h

6-16

1B {NA) 66257-A
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OPERATION ERROR

In the cases described below, the operation error occurs and an
error flag (M9011) is set.

L Error Code
Description
D9008 | D9091

The canvas screen number designated by (ST is out of the range from 1
to 255, or there is no canvas screen data which corresponds with the
canvas screen number designated by in the canvas ROM. 50 503
The VRAM area address designated by (§2) is out of the range from 0 to
7679.

PROGRAM EXAMPLE The following is an example of the program used to display
canvas screens and to transmit canvas screen data to the VRAM
areas of the AD57 loaded at X/YOCO to OFF.

Display of canvas screens and transmission of canvas screen data
are performed when the PC CPU is turned on or reset.
Display of canvas screen No. 1 is executed by batch processing,
and transmission of canvas screen No. 2 to addresses 1600 to 3199

is executed by split processing.

M9836 MIBES
BL—H # —{| EDB CPS1 3
H
- {SUR  @@@C X
¥ Display of canvas screen No. 1
- Loig ! by the CPS1 instruction (Sec-
tion 6.2.1)
— {LEDR H
#9836
22t {PLS HI A
M1 M3845
26—t # {SET M9866} Designation of split processing
He
i —{LEDR CHOU H
H
~ {5UB  @e8l H
K
o fsug 2 H Designation of canvas screen No. 2
L r K Transmission to address 1600 and
TSUB 1688 H  .ter in the VRAM areas
+ CLEDR 3
H9a65
o — {M#@ 3 Holding coil
H9@65 - . S
- 1) IRST H9B66H t(E‘a)::cel of split processing designa
Xﬂgl e UP i P8 N | Used for changing VRAM
displ ddress
69" —CHOV i6e@ DB H | ooy e
Keae MIBed
79—t # -LLEDE CPS2 X
ﬂm {5UB gGB[‘ H
o ' Switch of screens by the CPS2
i i tion 6.2.2
| [LEDC DB N instruction (Section }
- {LEDR H
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS MELSEC-A

The CPS1 instruction is used to transmit canvas screen data to
addresses 0 to 1599 in the VRAM areas and to display it on a
display unit. ,

If the CMOV instruction is used, canvas screen data is transmitted
to the VRAM areas, and it is not displayed on a display unit.
In the example, the canvas screen displayed by the CPS1
instruction can be switched to the canvas screen, transmitted by
the CMOV instruction, by execution of the CPS2 instruction.

X0 ON -:*The canvas screen displayed by the CPS1 instruc-
‘ tion is displayed again.

X10ON ---The canvas screen transmitted by the CMOV -
instruction is displayed.

Designation of batch/split processing at execution of the CPS1 and
CMOYV instructions is done by setting M3066 as follows.

When M9066 is OFF------ Batch processing
When M9066 is ON---+- Split processing

MS065 is the split processing flag and used to provide interlock so
that other instructions may not be executed during split
processing.

MO is used to hold so that the CMOV instruction may be executed
till split processing is completed.

A3ACPU AD57
Canvas ROM 0 VRAM areas
CPS1 Canvas ’ X0 is ON
instruction "] No.1 1600 \
CMOV Canvas . ° Dis:.ltay
instruction No. 2 B uni
3200 X1 is ON
CPS2
instruction

iB (NA) 66257-A
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

6.2.4 Screen clear:---* CLS
Usable devices 8 =
1185(y 82|k
Bit device Word (16-bit) device Constant | Pointer | Level § ; < v} O | WE
= w|=
XYMLSBFTCDWRAOMZVKHPINE’E M9012 | M9011
® ' O|0 17 O O
*1: The number of steps varies with type.of device used. See Section 5.2.
I Clear command
]1 I LEDA : Execution at ON
11 ILEDA/LEDBI CLS LEDB : Execution at leading edge
1 _swB_ | ©
Setting data
LEDR | @ | Head 10 number of ADS? |

FUNCTION

(1) The CLS instruction is used to clear the VRAM areas of the
AD57(S1)/AD58 designated by (Wto clear the screen.

AD57(S1)/AD58

VRAM areas
"204" (space code) Area being
is written. | displayed

(2) The head 1/0 number of the AD57(S1)/AD58 designated by

(@ should be upper 2 digits of 3 hexadecimal digits.

Example) If the AD57(S1)/AD58 is assigned to X.Y120 to

13F, set "124" at (n.
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(3) There are 2 ways of clear of VRAM areas being displayed, as
mentioned below. Use special relay M9066 to switch the
method of processing.

1) Batch clear (M9066 is OFF)
Data of the VRAM areas being displayed is cleared in batch.
The scan time in which batch clear processing is performed
accordingly becomes longer than that in which batch clear
processing is not performed.

2) Split clear (M9066 is ON)
Data of the VRAM areas being displayed is cleared by 100
words per scan.
The scan time is not lengthened so much by the clear
processing operation.
However, the split clear operation requires more proces-
sing time than the batch clear operation.

Number of scans required for transmission processing

In the CRT standard mode -«----+-xeeeeeeeee 16 scans
In the CRT enlarged mode ---+--+------c-+- 4 scans
In the LCD mode ................................ 8 scans

Special relay M9065 is turned ON when the split clear
operation is started, and turned OFF when it is completed.

Split clear start Split clear complete
! 1
Mg065 OFF |

[ POINT |

(1) During the split clear operation, execution of other
instructions cannot be accepted by the
AD57(S1)/AD58 of which VRAM area data is being
cleared.

Also, execution of the following instructions cannot be
accepted by other AD57(S1)/AD58 modules.

CPS1 instruction, CMOV instruction, CLS instruction,
CLV instruction

(2) The LEDB instruction cannot be used when the split
clear operation is performed.

The clear command (conditional contact) and M9066
should be held at ON during the split clear operation.

(4) After execution of the CLS instruction, conditions of the
display become as follows.

tem Condition
Display mode {no change)
Cursor line position Line "0"
Cursor column position Column 0"
Head VRAM address displayed (no change)
Normal/reverse designation Normal
Color designation White
Cursor display Not displayed
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EXECUTION CONDITION The CLS instruction is executed every scan while the clear
‘ command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the clear command signal when

the LEDB instruction is used.

END  [Instruction Instruction Instruction
execution | processing | exacution execution execution execution
S Step 0 END { Step 0 END Step 0 END Step 0 END Step 0
equence program  |— 11} {1 } 1} 1}
a prog I J—r 1 I+ T+

flow T T 1 T T 1 T 1 n 1 F T
I 1 1 ! !
1 1 ! 1 !
ON : : ' ' '
Clear command qrr I : : I_..__.J' i :
i . i | ;
1 1 ] 1 1
i
CLS (with LEDA) l_l f—l ; '—l rl_
: | | l i
1 1 1 } f
i
CLS (with LEDB) M | | 1 |
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PROGRAM EXAMPLE

22

H9B36 MIB65

LTSI —[LEDB CPSI H
i

= [SUp  Boac 3
K

- rsug 4 3 | 620

- ~LLEDR H

K82 HIBES

L CLEDR CLS H
H

- [SUB  BaBc

- LLEDR 3

The following is an example of the program used to clear data
displayed on a display unit which is connected to the AD57 loaded
at X/YOCO to OFF.

Data on the screen is cleared by turning on X002.

Screen clear

Display of a canvas screen.by
the CPS1 instruction (Section

In the program example above, the CPS1 instruction is used to
display canvas screen No. 4 when the PC CPU is turned on or

reset.
A3ACPU ADS57
Canvas ROM
: VRAM areas
9PS1 . Canvas 0
instruction No. 4 )
. 1600
CcLS 20+ (space code) is written
instruction

Display
unit
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6.2.5 VRAM area clear------ CLvV

Usable devices 28 - > 5
z 8 x| 58 | E8
Bit device Word (16-bit) device Constant  Pointer | Level ; % 4 § O | W=
E|l=|®|=
XYMLSBFTCDWRAOA1ZVKHPINE;L:; M9012 | M9011
® O|0
) olo|o|o]|o olo 23] |oO O
D) olo|o|o]|o ol|o
*1: The number of steps varies with type of device used. See Section 5.2.
Clear command
11 [ LEDA : Execution at ON
L 1LEDA/LEDB] CLV | LEDB : Execution at leading edge
————I SuB
L @ l— Setting data
f—— LEDC/SUB | € | ,LEDC : Device number is (0) | Head IO number of AD57
] designated
SUB : Constant is Range of the VRAM areas
b—jLenpc/suB | @ designated G&D| to be cleared
Head address of the
= LEDR h @ VRAM areas to be cleared

FUNCTION (1) The CLV instruction is used to clear the VRAM areas
designated by (S1 starting with the address designated by
(&2 with respect to the AD57(S1)/AD58 designated by (.

VRAM areas

@ VRAM address "]
/{ "20n" (space code)

is written.

&1 [Range to be cleared }/

(2) The head /O number of the AD57(S1)/AD58 designated by
- (W should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12y4" at (.

(3) The range to be cleared designated by GD should be set within
the range of "0” to "3” as mentioned below.

0,30r5------ From (designated address) to (designated
address + 1599)

Trorrmmreennennen From (designated address) to (designated
address + 399)

Qi From (designated address) to (designated

address -+ 799)
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(4) The VRAM address designated by (52 should be the head
address of the areas to be cleared.
The available range of setting is from 1 to 7679.
If the area ranging from a designated address to address 7679
is smaller than the areas to be cleared designated by @D, only
the area starting with the designated address to address 7679
is cleared, as mentioned below.

Designated address
! § Cleared.

Range to be cleared 7679
l (ignored.)

(5) There are 2 ways of clearing of VRAM areas, as mentioned

below. Use special relay M9066 to switch the method of

processing.

1) Batch clear (M9066 is OFF)
Data of designated VRAM areas is cleared in batch.
The scan time in which batch clear processing is performed
accordingly becomes longer than that in which batch clear
processing is not performed.

2) Split clear (M9066 is ON)
Data of designated VRAM areas is cleared by 100 words per
scan.
The scan time is not lengthened so much by the clear
processing operation.
However, the split clear operation requires more proces-
sing time than the batch clear operation.

Number of scans required for transmission processing

In the CRT standard mode «--«-------xeeeeeee 16 scans
In the CRT enlarged mode -------<---+------- 4 scans
In the LCD mode ................................ 8 scans

Special relay M9065 is turned ON when the split clear
operation is started, and turned OFF when it is completed.

Split clear start Split clear complete

o t
M9065 OFF ____, v

POINT

(1) During the split clear operation, execution of other
instructions cannot be accepted by the
AD57(S1)/AD58 of which VRAM area data is being
cleared.

Also, execution of the following instructions cannot be
accepted by other AD57{S1)/AD58 modules.

CPS1 instruction, CMOV instruction, CLS instruction,
CLV instruction

(2) The LEDB instruction cannot be used when the split
clear operation is performed.

The clear command (conditional contact) and M9066
should be held at ON during the split clear operation.
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(6) After execution of the CLV instruction, conditions of the
display become as follows.

tem Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed
Normal/reverse designation

{no change)

Color designation

Not displayed only when the areas
Cursor display displayed on a display unit are
cleared.

EXECUTION CONDITION The CLV instruction is executed every scan while the clear
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the clear command signal when
the LEDB instruction is used.

Instruction END Instruction Instruction Instruction Instruction
execution | processing | execution execution execution execution

Step 0 END | Step 0 END Step 0 END Step 0 END Step 0

L | L ] L J L ] e

Sequence program flow! 1 1 —t 1
1 t | i ]
] 1 1 1 1
oN ! ! ! !
Clear command OFF | : : ] | I : :
] 1 1 [} [}
[} H 1 ] ]
] ] 1 1 1

]
CLV (with LEDA) M gl 5 i N
' i : : '
] ! 1 [} [}
1 1
CLV (with LEDB) 1 3 : M ,
OPERATION ERROR In the cases described below, the operation error occurs and an

error flag (M9011) is set.

Error Code
D9008 | D9091

Description

The display mode setting data designated by S is out of the range
from 0 to 3 and 5.

The VRAM area address designated by (§2) is out of the range from 0 to
7679.

50 503
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PROGRAM EXAMPLE

Pa

The following is an example of the program used to clear data of
the VRAM areas of the AD57 loaded at X/YOCO to OFF.
Data of addresses 0 to 6399 of the VRAM areas is cleared by batch

processing.

Clearing of the VRAM area data is performed only once when the
PC CPU is turned on or reset. '

K9a39
F {C] ]
M3ale PE
4—i} THOU @ pa
K
1@ TFOR - 4
Msale
13—t {LEDR CLY
H
- {5Ug  @aac
K
- fsup @
o fLEDE D&
- LLEDR
K
= {+ legd  Dé
42 CHEXT
HEBA  MIB6S
43— F LLEDB CP3I
H
o {548  &aal
K
= {sug 1
- TLEDR

Size of the screen display for the
clear operation is set at the standard

mode.

The VRAM address to be cleared

Switching of the VRAM address to

be cleared

6.2.1)

Display of a canvas screen by
the CPS1 instruction (Section

The VRAM area clear operation by the CLV instruction is
performed according to the size of the screen display in the
display mode currently set. In the program example, the display

mode is considered to be set at the CRT standard mode.

Data in the VRAM areas from address 0 to 6399 is cleared 4 times
in units of 1600 addresses per one time.

A3ACPU

FOR
cLv

NEXT

[

instruction
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6.2.6 Screen scroll------ CSCRU, CSCRD

Usable devices

- HERAFI R E
Bit device Word (16-bit) device Constant| Pointer | Level | - ; 2 -§ OF | W&
; D= -
X|YM|L|S|B|F|T|C|DIW|R|AOJA1{Z |V |K[H]JP|I|N .? 5 M9012 | M9011
o O|0 17 O O

*1: The number of steps varies with type of device used. See Section 5.2.

7’} Instruction symbol
LEDA : Execution at ON
LEDB : Execution at | CSCRU, CSCRD I

Scroll command

p———{Ceba/teDB] io:

leading edge
————  SUB
Setting data
I @T Head I/0 number of ADS7J
FUNCTION (1) The CSCRU and CSCRD instructions are used to scroll up and

down the screen one line at a time on the display unit
connected to the AD57(S1)/AD58 designated by (.

CSCRU instruction ------- Scroll up

CSCRD instruction:-----+ Scroll down

Scroll up

Screen Screen

A B
B C
C D
D :

R
R S
S T
T U

Scroll down

Screen Screen

OO0 m>
OWPN

- X
D DO e ens

(2} The head 1/0 number of the AD57(S1)/AD58 designated by
( should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.

6-27

1B {NA) 66257-A



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS / MELSEC-A

(3) The scroll up/down operations are performed by adding or
subtracting the address data mentioned below to or from the
address of the VRAM areas being displayed.

In the CRT standard mode +--+++-+-+ 80 addresses
In the CRT enlarged mode -+-+--+- 40 addresses
In the LCD mode ........................ 80 addresses
VRAM areas VRAM areas
......................................... 2.
A S SRE
B B
: Areas being C
: displayed : Areas being
S : displayed
T a | T
............................................. U
O B

a = Addresses which correspond /\-/

to one line on the screen

Scroll up

VRAM areas VRAM areas
2 R S .
A ' A
B - Areas being
: Areas being édisplayed
édisplayed R
a

T 0, ST S

............................................. T

|
U
\/\/ a = Addresses which correspond /\_/

to one line on the screen

(4) The operation error occurs when the head of the VRAM area
addresses being displayed exceeds the address mentioned
below in the scroll up operation. The operation error occurs
also when the head address exceeds address 0 in the scroll
down operation.

In the CRT standard mode -++-------- Address 6080
In the CRT enlarged mode ----------- Address 7280
In the LCD mode ........................ Address 6880

" The CSCRU and CSCRD instructions should be used in the
sequence program so that they may be executed when the
head address is within the ranges mentioned below.

In the CRT standard mode -+-------+- Addresses 80 to 6000

In the CRT enlarged mode ---+------ Addresses 40 to 7240

Inthe LCD mode »+-----rereereneneeneens Addresses 80 to 6800
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(5) After execution of the CSCRU and CSCRD instructions,

EXECUTION CONDITION

Sequence program flow [

conditions of the display become as follows.

Item Condition

Display mode

Cursor column position

Cursor line position {no change)

CSCRU instruction

: Addresses for addition of one line
Head VRAM address displayed CSCRD instruction

Addresses for subtraction of one line

Normal/reverse designation

Cursor display

Color designation {no change)

The CSCRU and CSCRD instructions are executed every scan
while the scroll command is ON when the LEDA instruction is
used. It is executed only once at the leading edge of the scroll
command signal when the LEDB instruction is used.

END Instruction Instruction Instructlon Instructlon
execution | processing | &xecution execution executlon executxon
Step 0 END | Step 0 END S!ep [} END Step ] END Step 0
1 1 l 1 -
4I—-l

L r L} r

1 1]

1 1 1
Scroll command 8’,;]‘;__] : : | L l ' '

a e a a s
gggggl(with LEDA) M M : J rl_

[} 1 ] 1

= e | = s
8§8Eg'(with LEDB) M ! ! Iy !

OPERATION ERROR

In the cases described below, the operation error occurs and an

error flag (M9011) is set.

Description

Error Code

D9008 | D9091

The head of the VRAM area addresses being displayed exceeds the
values mentioned below in the scroll up (CSCRU) operation.

In the CRT standard mode ---+---=ccereeerraneeees Address 6080

In the CRT enlarged mode «+----+++ -+ Address 7280

ln the LCD mode eeheesnesnesissresnesrnneisarinaaanan Address 6880

The head of the VRAM area addresses being displayed exceeds 0 in the

scroll down (CSCRD) operation.

50 503
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PROGRAM EXAMPLE The following is an example of the program used to scroll
up/down the screen one line at a time on a display unit connected
to the AD57 loaded at X/YOCO to OFF.

Scrolling up is performed by turning on X0. Scrolling down is
performed by turning on X1.

gL 19036 49965

{LEDR CPS] H
H
N LSUB  B8AC H | pisplay of a canvas screen
,_ K (Section 6.2.1) by the CPS1
- {508 1 3| instruction
o {LEDR N
= —{LEDR CHOV H
H
- TSUR  B@88C H
K Transmission of a canvas
F fSUB 2 ! screen by the CMOV instruc-
K tion (Section 6.2.3)
= {sug  1s08 3
- —{LEDR H
H9836
45—} LLEDR STAT H

H
{sus  geac 3 Read of the screen by the STAT

instruction (Section 6.10.1)

o LLEDC D188 X

u {LEDR N
1868 N9@eS K
§6———H——>= 6868 D183 H—CLEDA CSCRU 3
y
u ———Lsys  gaac X ( Scroll up

F [ LEDR H
{881  M9863 K
981—1|—-}2———[€= go 0183 J—{LEDR CSCRD X

- S— 1] ggat H Scroll down

= t———————{LEDR

The STAT instruction (Section 6.10.1) is used to read the display
condition of the screen. In this example, the STAT instruction is
used to read the head of the VRAM addresses being displayed and
to check the range of the displayed areas if scrolling up or down is
possible by execution of the CSCRU or CSCRD instruction.
Since the scroll up/down operations are executed by changing the
addresses of the VRAM areas being displayed for one line at a
time, execution of scrolling up/down exceeding specified VRAM
areas will result in an operation error.
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6.3 Cursor Control Instructions

The cursor control instructions are used to turn on and off display
of the cursor and to move the cursor on the screen.

Cursor control is executed using the instructions mentioned

below.
Instruction .
Category Name Description
CON1 The one-character cursor is displayed at current
i cursor position.
Cursor display ON —
CON2 The two-character cursor is displayed at current
cursor position.
Cursor display OFF | COFF | Display of the cursor is turned off.
Cursor movement LOCATE The cursor on the display is moved.
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6.3.1 Cursor display ON:------ CON1, CON2

Usable devices § g . EE ;_6 o
Bit device Word (16-bit) device Constant | Pointer | Level §_ E é § OF | uWw
= E|WN| =
X|YM[L|S|B|F|T|C{D|/W|RIAOJAM|{Z |V |K|H|[P]|1 N |[&|2 Mg012 | M9011
® olo 17 O O

*1: The number of steps varies with type of device used. See Section 5.2.

Instruction symbol in 7]

LEDA : Execution at ON

I Display ON command
= {LEDA/LEDB] It LEDB : Execution at [ cont, conz I
leading edge
’ I S Setting data
| @ | Head I/O number of AD57 I
FUNCTION (1) The CON1 and CON2 instructions are used to display the

cursor at current cursor position on the screen of a display unit
connected to the AD57(S1)/AD58 designated by (.

CON?1 instruction -------- Displays the one-character cursor
(8X16 dots).
CON2 instruction +-------+ Displays the two-character cursor

(16XX16 dots).

(2) The head /O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to 13F,

set "124" at (.

(3) Any character displayed at the cursor position is reversed
when the cursor is displayed.

(4) When the two-character cursor, being displayed by execution
of the CON2 instruction, is moved to 79th column on any line
on the screen, the cursor changes to the one-character size.
When the cursor is moved to any other column, it returns to
the two-character size.

(5) Refer to the description of instruction for moving or turning off

the cursor.
Cursor movement ------+- LOCATE instruction
Cursor display off--------- COFF instruction
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(6) After execution of the CON1 and CON2 instructions, conditions
of the display become as follows.

tem Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed
Normal/reverse designation

{no change)

Color designation

CON1 instruction
The one-character cursor is display-
. ed.
Cursor display CON2 instruction
The two-character cursor is display-
ed.

EXECUTION CONDITION The CON1 and CON2 instructions are executed every scan while
the display ON command is ON when the LEDA instruction is
used. It is executed only once at the leading edge of the display
ON command signal when the LEDB instruction is used.

END Instruction Instruction Instruction Instruction
execution | PTO®®s8'N9 | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 1| 1 11 11 1 1

Sequence program flow f — —1— B o |

1 r 1 r ] L]

Display ON command 8?,; I

CON1,
CON2 {with LEDA)

I A AR R
e it SR
I A R A
-

CON1,
CON2 (with LEDB)
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PROGRAM EXAMPLE

The following is an example of the program used to turn on/off the
cursor on the screen of a display unit connected to the AD57
loaded at X/YOCO to OFF.
The one-character cursor is displayed by turning on X0. The two-
character cursor is displayed by turning on X1.

Display of the cursor is turned off by turning on X2.

NEUILE LS

19

bt

H9865

—{LEDE CONI

f5UB

H
gaac

—{LEDB CONZ

H9865

{sUB

TLEDR

H
gasc

el

{LEDE COFF

—{5UB

LLEDR

H
gaac

{LEDR

Display of the one-character
cursor

Display of the two-character
cursor

Display of the cursor is turned
off.

By execution of the CON1 instruction, the one-character cursor is
displayed at current cursor position. By execution of the CON2
instruction, the two-character cursor is displayed.

By execution of the COFF instruction, display of the cursor on the
screen is turned off.
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6.3.2 Cursor display OFF------ COFF

Usable devices &l & > =
: S8 x| 52|28
Bit device Word {16-bit) device . Constant| Pointer | Level § E 2 § O | W&
= |Blo|=
XY M|L|S{B{F|T|C({D(W/R|AO|A1{Z |V |KI/H|P|I|[N|&|Z2 M9012 | M9011
@ o|0o 17 O O
*1: The number of steps varies with type of device used. See Section 5.2.
Display OFF command LEDA
: Execution at ON
l ILEDA/LEDBJ COFF LEDB : Execution at leading edge
———{ siB | ©
Setting data
LEDR | ® | Head 10 number of AD57 |
FUNCTION (1) The COFF instruction is used to turn off display of the cursor

on the screen of a display unit connected to the
AD57(S1)/AD58 designated by (.

(2) The head 1/0 number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.

(3) Refer to the description of instruction for moving or turning on

the cursor.
Cursordisplayon:------- CON1 and CON2 instructions
Cursor movement «--+--+- LOCATE instruction

(4) After execution of the COFF instruction, conditions of the
display become as follows.

tem Condition

Display mode

Cursor line position

Cursor column position

Head VRAM address displayed
Normal/reverse designation

{no change)

Color designation
Cursor display

Not displayed
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EXECUTION CONDITION

Sequence program flow |

Display off command 8EF l

COFF (with LEDA)

COFF (with LEDB)

PROGRAM EXAMPLE

19—

jg—

The COFF instruction is executed every scan while the display off
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display off command signal
when the LEDB instruction is used.

execution | Processing { execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 Il = 1 Jd 1 1 1
1
= 1T 1 r 1 1 F

S

I A I

R i Gl SO

s

The following is an example of the program used to turn on/off the
cursor on the screen of a display unit connected to the AD57
loaded at X/YOCO to OFF.
The one-character cursor is displayed by turning on X0. The two-

character cursor is displayed by turning on X1.
Display of the cursor is turned off by turning on X2.

| X800 9965

-

fLEDE CONL

{5UB

3

H
goac M

X881 HIBES

—LLEDR CONZ

—

{5UB

{LEDR H

H
H
asec M

X002 M9863

—{LEDB COFF

T

~(SUB

LLEDR H
H

H
moec 3 | D5

{LEDR 3

Display of the one-character
cursor

Display of the two-character
cursor

Display of the cursor is turned

By execution of the CON1 instruction, the one-character cursor is
displayed at current cursor position. By execution of the CON2

instruction, the two-character cursor is displayed.

By execution of the COFF instruction, display of the cursor on the
screen is turned off.
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6.3.3 Cursor position setting------ LOCATE

Usable devices £ =
32 % lx g% 29
Bit device Word (16-bit) device Constant | Pointer | Level % ; 2|5 |°* w=
=|E|D|=
XYMLSBFTCDWRAOA1ZVKHPINE?E M9012 [ M9011
® ol|o
D) Oo|0o|O|0O|0 0|0 23 O O
@ O|10|10(0]|0 |0
*1: The number of steps varies with type of device used. See Section 5.2.
Position setting command
I JLEDA/LEDB[LOCAT LEDA : Execution at ON
I L /LEDBLOCATE[— [ ER0 | Exeoton o leading edge
—1 _SuBB | ®
Setting data
I LEDC/SUB | & }_" LEDC : Device number is |(n>| Head /O number of AD57
designated
] SUB : Constant is Destination line of cursor
LEDC/SUB l @ —I—- designated @ movement
{LEDR I— @ Destination column of
cursor movement

FUNCTION

{1) The LOCATE instruction is used to move the cursor to the line
designated by GD and to the column designated by G2 on the
screen of a display unit connected to the AD57(S1)/AD58

designated by (@.

Display unit

&2 [Column]

@

(2) The head /0 number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set 124" at (.

(3) The range available for setting destination lines and columns
at @D and G2 varies with the display mode being used as
mentioned below.

Display Mode Line (ED) Column (D)
CRT standard mode (0 or 3) 0~19 0~79
CRT enlarged mode (1) 0~ 9 0~39
LCD mode (2) 0~ 9 0~79
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(4) If the LOCATE instruction is used when display of the cursor is
turned off, only the cursor position is moved.

(5) After execution of the LOCATE instruction, conditions of the
display become as follows.

Item Condition
Display mode {no change)
Cursor line position Designated line
Cursor column position Designated column

Head VRAM address displayed
Normal/reverse designation

no change
Color designation ( ge)

Cursor display

EXECUTION CONDITION The LOCATE instruction is executed every scan while the position
setting command is ON when the LEDA instruction is used. It is
executed only once at the leading edge of the position setting
command signal when the LEDB instruction is used.

END Instruction Instruction Instruction Instruction
execution | Processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 1 l i 1 1 I b 4
l | | J— | ey |
—

1 F T

Sequence program flow

L | y 1 1 T

Position setting command 8EF l

LOCATE (with LEDA)

e SIS B
m
I R R A

LOCATE (with LEDB)

OPERATION ERROR In the cases described below, the operation error occurs and an
error flag (M9011) is set.
e Error Code
Description
D9008 | D9091
The line position designated by (8D is out of the ranges mentioned
below.
|n the CRT Standard mode ................................
Inthe CRT enlarged mode - B
|n the LCD mode .............................................
— - - - 50 503
The column position designated by (§2) is out of the ranges mentioned
below.
|n the CRT standard mode ................................ 0 to 79
|n the CRTen|arged mode ................................ 0 to 39
|n the LCD mode ............................................. 0 to 79
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PROGRAM EXAMPLE The following is an example of the program used to move the
cursor on the screen of a display unit connected to the AD57
loaded at X/YOCO to OFF.

By turning on X000, the cursor on the screen is moved to column

20 on line 5.
H9834
BL—H—-—-—-——ERSB AIACPU pa A
P Setting of data to be displayed
- LHOU @ b3 H
Xeag MI865
19—F H {LEDB LOCATE H
— {5uB 28c H

H
8
K
{548 & H Column 5
K
2

- {SuR @ H Column 20
- {LEDR H
- ——————{| EDB PR H

H
= {SUE  #@al H
Display of characters by the PR

instruction (Section 6.5.2)

- TLEDR H

In this example, characters “A3ACPU” are displayed by execution
of the ASCIl character display instruction. (PR) after cursor
movement. '

Display unit

Ling 5 «eeeeeefrenriiennnns ACPU

I—C_quT ;o;tim_ a:agg:aTed_:
by the LOCATE instruction

| 1
L Y e 1

Line 20
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6.4 Display Condition Setting Instructions

The display condition setting instructions are used to change color
or perform normal/reverse switching of characters to be or being
displayed.

Using the display condition setting instructions, color designation
and normal/reverse switching of character display can be easily
performed.

Display condition setting is executed using the instructions
mentioned below.

Instruction

Category Name Description
CNOR Designates characters to be displayed in the normal
display mode.
CREV Designates characters to be displayed in the reverse
display mode.

Normal/reverse
switching CRDSP Switches the display mode of characters being
displayed from normal to reverse or vice versa.

Switches the display mode of the characters stored
CRDSPV at designated addresses in the VRAM areas from
normal to reverse or vice versa.

COLOR Designates color of characters to be displayed.

Color designation CCDSP Changes color of characters being displayed.

Changes color of the characters stored at designated
CCDSPV | Jddresses in the VRAM areas.
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6.4.1 Normal/reverse display of characters:----- CNOR, CREV

Usable devices k-] é § " »gg gg
Bit device Word (16-bit) device Constant | Pointer | Level | ; 2 2 [3X ws
P E|Q| =
XYMLSBFTCDWRAOA1ZVKHPINE’E M9012 | M9011
® olle 17 O O
*1: The number of steps varies with type of device used. See Section 5.2,
Norn;alllreverse switch ;:ommand LEDA : Execution at ON ] o
{ ] {LEDA/LEDB]| tZ3 LEDB : Execution at Instruction symbols in i}
leading edge | CNOR, CREV I
—— sSwB | @
LEDR Setting data
[ ® | Head 10 number of AD57 |
FUNCTION (1) The CNOR and CREV instructions are used to designate the

normal or reverse display of characters to be displayed on the
screen of a display unit connected to the AD57(S1)/AD58

designated by (.

CNOR:----------- Normal display ( ABC)
CREV::weveveee: Reverse display (EEI§)

(2) The head /O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.

(3) The normal or reverse display mode of characters automatical-
ly sets to the normal display mode when the following
instructions are executed.

CPS1
CPS2
CLS

(4) After execution of the CNOR or CREV instruction, conditions of
the display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position

Head VRAM address displayed

(no change)

. . LCNOR] Normal display
Normal/reverse designation Reverse display

Color designation
Cursor display

{no change)
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EXECUTION CONDITION The CNOR and CREV instructions are executed every scan while
the normal/reverse switch command is ON when the LEDA
instruction is used. It is executed only once at the leading edge of
the normal/reverse switch command signal when the LEDB
instruction is used.

execution | Processing | pxecution exscution execution execution
Step 0 END/ Step 0 END Step 0 END Step 0 END Step 0
L 1{ 1 1 L 1 1 1 1
e 1

Sequence program flow F T

1 L 1 3 1 T

1
]
1
1
[}

IS

. ON
Normal/reverse switch command OFF I

CNOR,
CREV (with LEDA)

CNOR,
CREV (with LEDB)

B s e

o St B

— AT
l:[
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PROGRAM EXAMPLE The following is an example of the program used to execute
switching of normal/reverse display of characters on the screen of
a display unit connected to the AD57 loaded at X/YOCO to OFF.
Characters “"A3ACPU"” are displayed in the normal and reverse
display modes at current cursor position on the screen of the

display unit.
| 9836
#—F—————————{A5C A3ACPU pg ¥
P K Setting of data to be displayed
~ -LHOU B B3 A
Kege MNI@eS5
19—} 43 {LEDE CNOR H

H
{50B 888C } { Normal display designation

- {LEDR H
- —— | EbB PR H
H
i —L5UB HeeC 3 Display of characters by the PR
instruction (Section 6.5.2)
= {LEDC D&
. - {LEDR H
- ————1LEDB CREVY H

H
- {5UB  @BEC H : Reverse display designation

. LLEDR H
i ————————LEDE PR 3
H
] tsup  @eac 3 |
Display of characters by the PR
i [LEpc pa 7 | instruction (Section 6.5.2)
i —TLEDR X

Display unit

A3ACPUW
[Display of characters after ! f [Dispiay of charactors afier |

execution of the CNOR instruction ™ | iexecution of the CREV instruction :

g gt
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6.4.2 Normal/reverse display switching of characters being displayed:----- CRDSP

Usable devices E|8| . g )
3|25 58| £8
Bit device Word (16-bit) device Constant | Pointer |Level | ‘& |88 9OF | ¥“F
= |E|[P|™
XYMLSBFTCDWRAOA1ZVKHPINé’é M9012 | M9011
® o0
® ololololo olo 204 |0 ©

*1: The number of steps varies with type of device used. See Section 5.2.

Normal/reverse
SWitclhl command

11

I LEDA : Execution at ON
'LEDA/LEDBICRDSPJ_ LEDB : Execution at leading edge
—— [ SB[ ®
LEDC : Device number Setting dat
I—"—I—"—_‘I is designated etting data
<O/ 2 SUB - Constant is @ Head /O number of AD57

designated

LEDR @ The number of characters

to be switched

FUNCTION (1) The CRDSP instruction is used to switch display mode
(normal/reverse) of characters, which are being displayed on
the screen of a display unit connected to the AD57(S1)/AD58
designated by (0, of the number designated by S starting with
the cursor position.

Display unit Display unit

(S) [ Number of characters | I
A B C O D E EH

.....

/__ Number of CRDSP
Cursor position characters execution
before execution

Cursor position
after execution

(2) Execution of the CRDSP instruction switches normal character
display to reverse display or reverse display to normal display.

(3) The head I/0 number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.

(4) The number of characters designated by () can be selected
from 1 to the total number of characters starting with the
cursor position to the last column on the last line on the

screen.
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(5) If the range of the number of characters designated by (S)
exceeds the last column on a line, the excess range laps
around to the next line.

If the designated range exceeds the last column of the last line
on the screen, display switching is executed only for the
characters being displayed.

When @ 5:
Cursor position
ABC o ABC
DEFGH pPEFGH
VRAM areas VRAM areas
/—\_/ /\/
Displayed areas Cursor position |:>

ABC 'ABC
DEFGH DEFGH
/_\—/ /—\_/

(6) After execution of the CRDSP instruction, conditions of the
display become as follows.

Item Condition
Display mode (no change)

Plus one line if the designated range

rsor i -
Cursor line position exceeds the last column.

Current cursor position plus desig-

Cursor column position nated number of characters

Head VRAM address displayed
Normal/reverse designation

Color designation {no change)

Cursor display

EXECUTION CONDITION The CRDSP instruction is executed every scan while the
normal/reverse switch command is ON when the LEDA instruction
is used. It is executed only once at the leading edge of the
normal/reverse switch command signal when the LEDB instruc-
tion is used.

Instruction END_ [Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 1] 1= I 1 1 1 1
1 _

Sequence program flow - HF

LI | 1T F 1

Normal/reverse switch command 8?,; l

L

CRDSP (with LEDA)

CRDSP (with LEDB)

I R

e S I

I AR A
I:[

b
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OPERATION ERROR

In the following case, an operation error occurs and an error flag

(M9011) is set.

. Error Code
Description
D9008 | D9091
The number of characters designated by 8 is 0 or a negative value. 50 503
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PROGRAM EXAMPLE The following is an example of the program used to execute
switching of normal/reverse display of characters on the screen of
a display unit connected to the AD57 loaded at X/YOCO to OFF.
Characters "P21/R21" of "A3ACPUP21/R21" are switched between
the normal and reverse display modes by turning on X000.

H9836
B‘-—H‘—w-———-{RSC AIACPUP2 be X

L L TASC 1/R21 Dd H Setting of data to be dis-
played
P K
- -THOU & b7 A
H9836 HI@e5
I2—iF 2 [LEDB LOCATE i,
H
= —{5U8  @@sC H
K Cursor movement by the LO-
= —{5UB 2 N, CATE instruction (Section
K 6.3.3)
= {SUg & 3
- —{LEDR H
- p————{LEDB PR 3
H
- {SUB  @eac H .
Display of_ characters by the
B —TLEDC DB H PR instruction (Section 6.5.2)
- LLEDR H
X8e@ NK9@85
77t 3F {LEDB LOCATE . H
H
- —{5UR  @88C H
K Cursor movement by the LO-
- {SUg 2 3} } CATE instruction (Section
K 6.3.3)
~ —{SU8 11 K
- {LEDR H
- p————————LLEDB CRDSP 3
H
- —{SUR  @8@aC H
. K
- {sug 7 H 7 characters
= {LEDR H

Since characters “A3ACPUP21/R21” are displayed starting at
column 5 on line 2, the range of characters for display switching is
designated starting at column 11 on line 2 for 7 characters.

Display unit

Ling 2 .oefeeiinnennnns A3ACPL'JP21/R21

u-Dls_p_I;y r;';o—de is switched |
v every time X0 is turned on.!

____________________________

Column 5 Cc;lumn 1"
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6.4.3 Normal/reverse display switching of characters in the VRAM areas:- - CRDSPV

bl i sl g -
Usable devices £ 5B § x gg, gg,
Bit device Word (16-bit) device Constant| Pointer | Level % ; S| g| o= | W=
= |E|R|~
XYMLSBFTCDWRAOMZVKHPIN§’§ M9012 | M9011
® o|o
D) olo|o|ofo o|o 23 O @)
) olo|o|o]|o ol|o
*1: The number of steps varies with type of device used. See Section 5.2.
Normal/reverse switch
comrlnland LEDA : Execution at ON
[ : .
11 {LEDA/LEDB [CRDSPVI | £pg - Execution at Setting data
s T o leading edge @ | Head VO number of AD57
@ The number of characters
to be switched
| 'I LEDC/SUB l @ ]_ LEDC : Device number
suB ?designated The head number of the
‘ I : Constant is VRAM areas in which
LEDC/SUB I ] J_ designated @ characters to be switched
(normal/reverse display)
LEDR are stored.
FUNCTION (1) The CRDSPV instruction is used to switch display mode

(normal/reverse) of characters, which are stored in the VRAM
areas and to be displayed on a display unit connected to the
AD57(S1)/AD58 designated by (0.
The range of characters for display switching starts at the
address designated by 2 in the VRAM areas and covers the
number of characters designated by GD.

@ VRAM address

(8D [Number of characters |—

Fits

Lme==d

VRAM areas

(2) Execution of the CRDSPV instruction switches normal charac-
ter display to reverse display or reverse display to normal

display.

(3) The head /O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to

13F, set "124" at (.

6-48

1B (NA) 66257-A



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

EXECUTION CONDITION

Sequence program flow

. ON +
Normal/reverse switch command OFF I

CRDSPV (with LEDA)

CRDSPV (with LEDB)

OPERATION ERROR

(4) The VRAM addresses designated by 62 can be set within the
range of 0 to 7679.
(See Section 1.1.1 for detail of the VRAM addresses.)

(5) The number of characters designated by G can be set at any
number of characters stored at addresses starting with the
address designated by G2 to address 7679.

(6) If designated VRAM areas include the areas being displayed
on the display unit, the display mode of the characters being
displayed on the screen also switches.

(7) After execution of the CRDSPV instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display

The CRDSPV instruction is executed every scan while the
normal/reverse switch command is ON when the LEDA instruction
is used. It is executed only once at the leading edge of the
normal/reverse switch command signal when the LEDB instruc-
tion is used.

Instructxon END Instruction Instruction instruction Instruction
. execullon processing |_execution execution execution execution
Step 0 END | Step 0 END Step ] END S(ep 0 END Step 4]
r

t
1
l
1
1
1
|
!

M

1

H

In the following cases, an operation error occurs and an error flag
(M9011) is set.

L - - j__.___ ’.......
B

Error Code
D9008 | D9091

Description

The number of characters designated by 81 is 0 or a negative value.

The VRAM area address designated by (G2 is out of the range from 0
to 7679. 50 504

The range of the number of characters designated by (§1) starting
with the address designated by (52 exceeds address 7679 of the

VRAM areas.
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PROGRAM EXAMPLE The following is an example of the program used to execute
switching of normal/reverse display of characters stored in the
VRAM areas of the AD57 loaded at X/YOCO to OFF.
Characters stored at addresses 1007 to 1013 are switched between
the normal and reverse display modes by turning on X000.

Hog
BI——IIE————-[FIS(; R3IACPUP2 DT

B CASC 1/R21 b4 Setting of data to be dis-

played
P K
= {uoy @ b? H
H9836 M3B65
32— ¥ {LEDB PRY H

H
{SUE  @@ac N

T

K Storage of characters in the
—{S5UB 1888 } : VRAM areas by the PRV in-
X

struction (Section 6.5.4)

- {LEDC D&
o {LEDR H
Xeea H986S
37 # fLEDR CRDSPY X
H
o [SUB  @68C H
K
~ fsug 7 3} 7 characters
u CSUB %886 3 Designation of addresses 1006

and after

= ~[LEDR H

In this example, characters "A3ACPUP21/R21” are written to the
VRAM areas at addresses 1000 and after, and the display mode of
"P21/R21” is switched.

By setting the head of the VRAM addresses to be displayed at
address 1000 or before by use of the CPS2 instruction, condition of
display mode switching can be monitored on the display unit.

VRAM areas

1000

1001

1002

1003

1004

1005

1006

v|o(clvulo]l>»]w|>

1007

1008

ury

Normal/reverse switching is executed every time X0 is

1009 turned on.

~

1010

N

101

1012 1
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6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSE C-A

6.4.4 Character color designation------ COLOR

Usable devices g é . gg g 2
Bit device Word (16-bit) device Constant | Pointer | Level ‘g ; é § O | we
XY M|L|S|B|{F|T|C|D(W[R|AO|A1|Z |V |{K|H|P|{I|N E’ § 1~ M9012 | M9011
® o|o
® olojo|o|o olo 20 10O ©

*1: The number of steps varies with type of device used. See Section 5.2.

Character color setting

command LEDA : E ti t ON
| 1 I ' : Execution a
11 {LEDA/LEDB |COLOR | LEDB : Execution at leading edge.

—1 SuB__| ®
LEDC : Device number
‘ LEDC/SUB SUB : go:;?g:?;ed Setting data
designated (@ | Head /O number of AD57
{ LEDR l-—'

@ Character color

FUNCTION (1) The COLOR instruction is used to designate color of charac-
ters, which are to be displayed on a display unit connected to
the AD57(S1)/AD58 designated by (), to the color which
corresponds to the color code designated by ®).

(2) The head I/0O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assighed to X.Y120 to
13F, set 124" at (0.

(3) Tables shown below indicate available character colors and
corresponding color codes to be designated by ®.

Color Color Code Color Color Code
Black 0 Green 4
Blue 1 Light blue 5
Red 2 Yellow 6
Purple 3 White 7

(4) If color of a character is already set by use of the canvas screen
data, color designation by the COLOR instruction is ignored.

(6) Character color designation automatically switches to white
when the following instructions are executed.
CPS1
CPS2
CLS
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(6) After execution of the CMODE instruction, conditions of the
display become as follows.

tem Condition
Display mode
Cursor line position
Cursor column position (no change)

Head VRAM address displayed
Normal/reverse designation

Color designation Designated color code

Cursor display (no change)

EXECUTION CONDITION The COLOR instruction is executed every scan while the character
color setting command is ON when the LEDA instruction is used. It
is executed only once at the leading edge of the character color
setting command signal when the LEDB instruction is used.

END  [nstruction Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 1] 1 1 t 1 1 d 1

Sequence program flow ! | o | —1 1

1 r 1 r T v

:
Character color setting command SH: I :
:
\

COLOR (with LEDA)

non
j_l

I AR A
R Sttt TR

COLOR (with LEDB})

OPERATION ERROR In the following case, an operation error occurs and an error flag

(M9011) is set.
Descripti Error Code
escription D9008 | D9091
The color code designated by @ is out of the range from 0 to 7. 50 503
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PROGRAM EXAMPLE The following is an example of the program used to designate
color of the characters to be displayed on the display unit
connected to the AD57 loaded at X/YOCO to OFF.

Characters "A3BACPU"” are displayed in blue and then in yellow at
current cursor position on the screen by turning on XO.

B"%l-—-—:56 RSC  R3IACPU pe A
L_.| — [
Setting of data to be dis-

P K

_ Moy @ ps o | Paved
%ae8 H9865

§ 9 ——3F

{LEDE COLOR H

H

f5UB - 806C J
K
1

- LSUB H Designation of blue

- [LEDR H

- p——T{IEDE PR H

{5UB gBBC
i - y Display of characters by the
PR instruction (Section 6.5.2)

- {LEDC D& H

- {LEDR H

- —————{LEDE COLOR H

- {5UB X Designation of yellow
= —{LEDR H
- p——————7LEDB FR H

H
TSUB  eesl H

Display of characters by the
PR instruction (Section 6.5.2)

- [LEDC DB 3

- [LEDR H

Display unit

A3ACPU A3ACPU

; Displayed in yellow i

______________________
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6.4.5 Change of character color being displayed:-:--- CCDSP

Usable devices § é- s 5 gg gg,
Bit device Word (16-bit) device Constant| Pointer | Level § ; .§ B O | W&
; a|=
XYMLSBFTCDWRAOA1ZVKHPINg's' M9012 | M9011
@ 0|0
D) olololo|o e} fe) 23 O O
@ O|O[O|0O]|0O 010
*1: The number of steps varies with type of device used. See Section 5.2.
Change command LEDA : E " : ON
Il | . Execution a
1 {LEDA/LEDB|CCDSP} [gpB : Execution at leading edge
l SuB I @ J-— Setting data
L [UEDC/SUB | € || LEDC : Device number | (@) | Head VO number of AD57
is designated
SUB : Constant is The nqmber of cljaracters
——Lepc/suB| & | designated D) g;a\;v:é%tr color is to be
: LEDR ’—' @ Color code
FUNCTION (1) The CCDSP instruction is used to change color of the number

of characters designated by S1), which are being displayed on
a display unit connected to the AD57(S1)/AD58 designated by
(@, to the color which corresponds to the color code
designated by (§2 starting with the character at the cursor
position.

(D [Number of characters |

@ Color code ,L

Cursor position
before execution

AIBC D E

S Fed Biue

>

Cursor position
after execution

ABCDE[]
Changed to green

/

/

(2) The CCDSP instruction changes only the display color of
designated characters.
The color of characters after execution of the CCDSP
instruction is the color designated by the COLOR instruction.

(3) The head I/O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to

13F, set “124" at (.
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(4) The number of characters designated by G can be selected
from 1 to the total number of characters starting with the
cursor position to the last column on the last line on the
screen.

(5) If the range of the number of characters designated by
@D starting at the cursor position exceeds the last column on
a line, the excess range laps around to the next line.
If the designated range exceeds the last column of the last line
on the screen, color changing is executed only for the
characters being displayed.

When 8D 5 and G2 = 6:

E-%}B c ABC
Cursor position E>
DEFGH DEFGH
T .
Changed to yellow
VRAM areas
/\/ /\_/
- Changed
Displayed areas Cursor position |:> to yeliow
‘ABC ABC
DEFGH DEFGH
/_\—/ /—\_/

{6) Tables shown below indicate available character colors and
corresponding color codes to be designated by &2.

Color Color Code Color Color Code
Black 0 Green 4
Blue 1 Light blue 5
Red 2 Yellow 6
Purple 3 White 7

(7) After execution of the CCDSP instruction, conditions of the
display become as follows.

em Condition

Display mode (no change)

Plus one line if the designated range
exceeds the last column.

Cursor line position

Cursor column position Current cursor position plus desig-

nated number of characters

Head VRAM address displayed
Normal/reverse designation

no change
Color designation { ge)

Cursor display
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EXECUTION CONDITION

L
Sequence program flow -

Change command OFF
CCDSP (with LEDA) 1

CCDSP (with LEDB) r-l

OPERATION ERROR

The CCDSP instruction is executed every scan while the change
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the change command signal
when the LEDB instruction is used.

END Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1{ 1 d 1 i L 1 L
1 1 r
r

1 r 1 L

ON

R
I s

H

In the following cases, an operation error occurs and an error flag
(M9011) is set.

i Sttt EE

Error Code
D9008 | D9091

Description

The number of characters designated by (82 is 0 or a negative value.

50 503

The color code designated by (B2 is out of the range from 0 to 7.

6-56

1B (NA} 66257-A



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS '/ MELSEC-A

PROGRAM EXAMPLE The following is an example of the program used to change color
of the characters being displayed on a display unit connected to
the AD57 loaded at X/YOCO to OFF.

Color of characters "P21/R21” of "A3ACPUP21/R21” being
displayed is changed from black to blue, red, purple, green, light
blue, yellow, white and black by turning on X000.

H9836
BL—-H-—————-—CRSC RIACPUP2 b 3
- — Setting of data to be dis-
ST 1/R21 b4 H played
P K
- [Hoy @ b7 A
H9836 MIBES
32—k # ~CLEDB LOCATE H
H
o —{SUB  @eet H
r K Cursor movement by the LO-
3 508 2 R 1 CATE instruction (Section
K 6.3.3)
o fsug & H
- —LLEDR H
- [——————{LEDB PR X
H
- —{5UB @eeC H X
Dlsplay of_ charactt_ars by the
" [LEDE DB N PR instruction (Section 6.5.2)
r TLEDR X
Kaaa Ca
7 {RST C[8
Used for display color
L ,.58 } switching
M9863
o - ~{LEDR LOCATE 3
. H
i —{508  #40eC H Cursor movement by the LO-
K CATE instruction (Section
- fsup 2 Y | 6:33)
K
- ~—{5U8 11 H
o LLEDR A
= p———————LEPB CCDSP 3
H
- {suUB - saat H
K
B £5u8 7 H 7 characters
- [LEDC C8 H
o LLEDR H Designation of display color
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Since characters "A3ACPUP21/R21” are displayed starting at
column 5 on line 2, the range of characters for display switching is
designated starting at column 11 on line 2 for 7 characters.
In this example, the number of inputs of X000 is counted by CO,
and the result of counting is used as the color code.

Display unit

I

i_Display color is changed -:

: by turming on X0. ;]

Ling 2 «sefreveeerenenns A3ACPUP21/R21

Column 5 Column 11
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6.4.6 Change of character color in the VRAM areas-:---- CCDSPV

Usable devices Els f 5
5 8|8\ x| 58 |8
Bit device Word (16-bit) device Constant| Pointer |Level | 8 [ é § OF | W=
XY M|L|(S|B|F|T|C|D|/WjR[(AOJA1|Z |V |K|H|[P|1I N;E_’Em—MSMZMSOﬂ
® O1o
@D ololololo o|o
26 O O
) olo|o|o|o olo
d olofololo o|o
*1: The number of steps varies with type of device used. See Section 5.2,
Change command .
¥ I LEDA : Execution at ON
1 — LEDA/LEDB [CCOSPV|— LEDB : Execution at
leading edge
—1 suB | ® H Setting data
(n) | Head /0 number of AD57
——[ LEDC/SU
DC/SuB | @ J— LEDC : Device number The number of characters
’ is designated @ of which color is to be
—-I LEDC/SUB changed.
L L ® }-— SUB : Constant is 9
designated (:) Color code
———— LEDC/SUB [ & |
The head number of the
@ VRAM areas in which
]I LEDR '— characters to be changed
in color are stored.

FUNCTION

(1) The CCDSPV instruction is used to change color of the number
of characters designated by G, which are stored in the VRAM
areas of the AD57(S1)/AD58 designated by (@), to the color
which corresponds to the color
(82 starting with the address designated by &3.

code designated by

@ Colorcodel

VRAM

@ VRAM addresses N N N N
©-3| A (Red)
B (Red)
@INumberofcharacters}-b C (Red)
D (Blue)
E (Blue)

L\/\_/'\_/\

VRAM

(Green)

{Green)

(Green)

{Green)

mlolOo|lw]| >

(Green)

I i e N
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(2) The CCDSPV instruction changes only the display color of
designated characters.
The color of characters after execution of the CCDSPV
instruction is the color designated by the COLOR instruction.

(3) The head I/O number of the AD57(S1)/AD58 designated by (@
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD5S8 is assigned to X.Y120 to
13F, set "12." at (.

(4) The VRAM addresses designated by (3 can be set within the
range of 0 to 7679.
(See Section 1.1.1 for detail of the VRAM addresses.)

(56) The number of characters designated by &7 can be set at any
number of characters stored at addresses starting with the
address designated by G3to address 7679.

(6) If designated VRAM areas include the areas being displayed
on the display unit, the display mode of the characters being
displayed on the screen also switches.

(7) Tables shown below indicate available character colors and
corresponding color codes to be designated by &2.

Color Color Code Color Color Code
Black 0 Green 4
Blue 1 Light blue 5
Red 2 Yellow 6
Purple 3 White 7

(8) After execution of the CCDSPV instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position

Head VRAM address displayed (no change)

Normal/reverse designation

Color designation

Cursor display
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EXECUTION CONDITION The CCDSPV instruction is executed every scan while the change
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the change command signal

when the LEDB instruction is used.

execution
Step 0
1

END, Instruction Instruction Instruction
execution | Processing | execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END
1 a1 1 —1 L 1 &k |

Sequence program flow [ | o | 1

1 r 1 r 1 | 3

Ly 1

Change command 8?,; I

R 0 Gl S
BH R A R

| 1 I
:
1
CCDSPV (with LEDA) [—I : l
| : |
1 1 t
1 1
CCDSPV (with LEDB) M | |
OPERATION ERROR In the following cases, an operation error occurs and an error flag
(M9011) is set.
D o Error Code
escription D9008 | D9091
The color code designated by (@2 is out of the range from 0 to 7. 503
The number of characters designated by @D is 0 or a negative value.
The VRAM area address designated by (82 is out of the range from 0 to
7679. ‘ 50 504
The range of the number of characters designated by (§D starting with '
the address designated by (S3) exceeds address 7679 of the VRAM
areas.
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PROGRAM EXAMPLE The following is an example of the program used to change color
of the characters stored in the VRAM areas of the AD57 loaded at
X/YOCO to OFF.
Color of the characters stored at addresses 1007 to 1013 in the
VRAM areas is changed from black to blue, red, purple, green,
light blue, yellow, white and black by turning on X000.

H9836
BL—%F——-——-————————{RSC A3ACPUP2 be H
- S Setting of characters to be
RSt 1/821 b4 3 written to the VRAM areas
P K
- THOY @ b? A
H9865
- 3 {LEDB PRV N,
H
- {5UB @88l X
K Write to the VRAM areas by
o {SUB 1088 1} } the PRV instruction
(Section 6.5.3)
= —{LEDC D8 X
- {LEDR H
Kaeg (8
56l_" N tRST o 3 Used for display color
K8 switching
~ L B
5 H3pes CLEDB CCDSPY 3
]
- {SUR  @88C H
K
L SR 7 H 7 characters
- fi{EDC (8  H Designation of display color
r K Designation of address 1600
- ~CSUR 1886 X and after
= fLEDR H

In this program, characters "A3ACPUP21/R21” are written to
address 1000 and after in the VRAM areas, and display color of
"P21/R21” is changed.

By setting the head of the VRAM addresses to be displayed at
address 1000 or before by use of the CPS2 instruction, color
changing can be monitored on the display unit.

VRAM areas

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012

Display color change is executed by turning on X0.

alalNn D~ C|O|O|D>|W]|X] -
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6.5 Designated Character Display Instructions

The designated character display instructions are used to display
designated characters on a display unit or to write designated
characters to the VRAM areas.

Designated character display and write are executed using the
instructions mentioned below.

Instruction

Category Name Description
ASCIl character PRN Displays designated number of ASCIl characters.
display PR Displays the ASCIl characters till code 004.
Writes designated number of ASCIl characters to the
PRNV .
ASCIl character VRAM areas beginning with designated address.
write to the VRAM Writes the ASCI! characters till code 00y to the VRAM
PRV
areas beginning with designated address.
EPRN Displays designated number of characters which
. correspond to character codes 0 to 3FFu.
Designated - - -
character display Writes characters till code 004 (characters which
EPR correspond to 1 to 3FFy) to the VRAM areas
beginning with designated address.
Writes designated number of characters which
. EPRNV correspond to character codes 0 to 3FFy to the VRAM
Designated areas beginning with designated address.
character write to - - -
the VRAM Writes designated number of characters till code 004
EPRV {characters which correspond to 1 to 3FFy) to the
VRAM areas beginning with designated address.
, CR1 Displays a designated character horizontally for
g_‘;f'f:ntg\! repeated designated number of times of repetition.
i
chap,ag;ers CR2 Displays a pair of designated characters horizontally
for designated number of times of repetition.
B Displays a designated character vertically for desig-
:i/iesrgllta:a[ ‘;?peated cc nated number of times of repetition.
characxters cC2 Displays a pair of designated characters vertically for
designated number of times of repetition.
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6.5.1 Display of designated number of the ASCIl characters------ PRN

Usable devi 5 =
sable devices %1“,, gg, g%
Bit device Word (16-bit) device Constant| Pointer |Level | 'S E |Z| OF |wW=
@ - 13
XYMLSBFTCDWRAOA1ZVKHPINg”ém M9012 | M9011
@ o|o
D) ' ol|olololo olo 23| |O O
G2 O|0jol0|0 o|0o
*1: The number of steps varies with type of device used. See Section 5.2.
Displlaly command LEDA : Execution at ON
1 {LEDA/LEDB{ PRN | LEDB : Execution at Setting data
leading edge
___.l suB l @ ]_ @ Head I/O number of AD57
LEDC : Device number
[ is designated @ Num_ber of characters to
L LEDC/SUB l @ I'_ SUB : Constant is be displayed
| @ designated Head number of the de-
—l LEDC vices in which the ASCH
I_ @ codes for the characters
to be displayed are
LEDR stored.

FUNCTION (1) The PRN instruction is used to display designated ASCII

characters beginning with current cursor position on the
display unit of the AD57(S1)/AD58 designated by (.
The ASCII characters to be displayed correspond to the ASCI|
codes which are stored in the devices which correspond to the
number of characters designated by D beginning with the
device number designated by G2. -

b15 ~ b8 b7 ~ bo
Y @ 42, (B) 4y (A) Display unit
GD+1 | 44y (D) i 434 (C) [A]BCDEFGHIFJKLMNOP['_]
@+2 | 464 (F) i 454 (E) t

: Cursor position before
+3 | 48, (H) i 474 (G) P
@ [Number of characters | @ H H [:> instruction execution
@+4 A ) % (1) Cursor position after
@+5 4aCcy (L) i 4By (K) instruction execution
GD+6 | 4y (N) i 4Dy (M)
v &D+7 | 504 (P) i 4Ry (O)

1-character  1-character
code code

(2) The head I/0 number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.
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(3) The number of characters designated by S1 can be selected
from 1 to the total number of characters beginning with the -
cursor position to the last column on the last line on the
screen.

However, the number of characters to be designated should
not exceed the value specified by the last device which is
designated by &2.

(4) The ASCII codes to be stored in the devices designated by
&2 can be set in the range of 00y to FFy.

(5) If the range of the number of characters designated by
@D beginning with the cursor position exceeds the last
column on a line, the excess range laps around to column 0 on
the next line.
if the designated range exceeds the last column of the last line
on the screen, characters up to the last column on the last line
are displayed. The excess characters are ignored.

r=n

Lo ABC

=

Cursor position

b15~b8 b7 ~ bo DE
(82 |424 (B) i 414 (A)
@GD[5] | GD+1 444 (D) :434(C)
v &+ 45, (E)

Cursor position E>

A

Lol dd ABC

"DE" are ignored.

(6) After execution of the PRN instruction, conditions of the
display become as follows.

Item Condition
Display mode (no change)

Plus one line if the designated range

Cursor line position exceeds the last column.

Current cursor position plus desig-

Cursor column position nated number of characters

Head VRAM address displayed
Normal/reverse designation

" " (no change)
Color designation

Cursor display
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EXECUTION CONDITION The PRN instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

END Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step O END Step 0 END Step 0 END Step 0
i l L ] 1 1 1 3 |
| s B 1 —i
r

Sequence program flow i

1T 1 1 1 F T

S R L
Ij

. ON 4
Display command OFF

PRN (with LEDA) u nl

PRN (with LEDB) M

OPERATION ERROR in the following cases, an operation error occurs and an error flag
(M9011) is set.

Error Code
D9008 | D9091

Description

The range of the number of characters designated by (7 beginning
with the device number designated by (82 exceeds the last device
number of corresponding device. 50 504

The number of characters designated by (SDis 0 or a negative value.
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PROGRAM EXAMPLE

| asc [ asacpup2 | Do | —»

[asc |

1/R21

o] —

The following is an example of the program used to display
characters "A3ACPUP21/R21" at column 20 and after on line 5 on
a display unit connected to the AD57 loaded at X/YOCO to OFF.
Characters “A3ACPUP21/R21" are displayed by turning on X000.

o

X8
27—

T

?3—6—-—{!150 R3IRCPUP2 ba
L TASC  1/R21 Dd
:BB "9}?65 {LEDB LOCATE
H
—{SUR  8a8c
K
{5UB =
K
—{SUB 28
LLEDR

j———————LLEDE PRH

H
{50 @eac

K
—L5ue 13
—{LEDC D@
-LLEDR

Setting of data to be displayed

Cursor movement by the LO-
H { CATE instruction (Section
6.3.3)

H 13 characters are designated.

Head of the devices in which

L characters are stored.

H

The ASCIl instruction is used to convert characters to be displayed
(A3BACPUP21/R21) to the ASCII codes. Converted ASCII codes are
stored in DO to D6.

b5 ~ b8 b7 ~ bO
DO | 33, (3) i 41y (A) ooy et
D1 [ 43, (C) L4 (A) Line 5 -+++|---- A3ACPUP21/R21
D2 | 86y (U) i 504 (P) | | IpRN instruction] |
D3 | 324 (2) { 504 (P) | p———>
D4 13 characters

2Fy (/) : 3 (1) are displayed
D5 | 32, (2) i 524 (R)
D6 | 204 (SP) i 31w (1)

ColL;mn 20
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6.5.2 Display of the ASCIl characters up to code 00y PR

Usable devices £l o 5
E|Z|8l5 58|58
Bit device Word (16-bit) device Constant| Pointer | Level E_ = .§ g | OF w =
[ = | E -
XYMLSBFTCDWRAOA1ZVKHPINé’éw M9012 { M9011
®) OO
- 20 O O
@ O|10]0[(0O|0
*1: The number of steps varies with type of device used. See Section 5.2.
Disp:a{ command LEDA : Execution at ON
11 {LEDA/LEDB| PR | LEDB : Execution at
leading edge Setti
etting data
—— suBB | ® M
@ Head I/O number of AD57
LEDC Head number of the de-
@ vices in which the ASCII
codes for the characters
LEDR to be displayed are
stored.

FUNCTION

(1) The PR instruction is used to display designated ASCII

characters beginning with current cursor position on the
display unit of the AD57(S1)/AD58 designated by (o).
The ASCII characters to be displayed correspond to the ASCII
codes which are stored in the devices beginning with the
device number designated by ©® up to the device in which
code “00y"” is stored.

b1 ~ b8 b7 ~ b0
® | 424 (B) i 41 (A) Display unit
®+1 | 44 (D) i 43 (C)
®+2 | 464 (F) i 45y (E)
+3 | 48, (H) | 474 (G) .
© a i 3 'AIBCDEFGHIJKLMNO[]
©+4 | 4A0 (J) §4sy (1)
®+5 | 4y (L) i 4By (K) Cursor position after Cursor position before
®+s 4E, (N) i 4Dy (M) instruction execution instruction execution
®+7 | ooy : 4Fy  (0)

i-character 1-character
code code

End of range code

(2) The head I/O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.
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(3) The ASCII codes to be stored in the devices designated by
®can be set in the range of 01y to FFu.
Since code "004"” designates the end of the range of
characters to be displayed, it cannot be set as an ASCII code.

(4) The number of characters which can be displayed by one time
of processing equals to the number of characters from the
cursor position to the last column on the last line on the
screen.

(5) If the range of the number of characters beginning with the
cursor position exceeds the last column on a line, the excess
range laps around to column 0 on the next line.

If the designated range exceeds the last column of the last line
on the screen, characters up to the last column on the last line
are displayed. The excess characters are ignored.

rem

I T ABC

DEF
>

b15~b8 b7 ~ b0

@ 42, (B) : 414 (A) Cursor position
(&D+1 [ 444(D):43u(C)
&2+2 | 464 (F) i 454 (E)

&2+3 £ 00y

Cursor position :

Lo ABC

"DEF” are ignored.

(6) After execution of the PR instruction, conditions of the display
become as follows.

Item Condition

Display mode {no change)

Plus one line if the designated range

Cursor line position exceeds the last column.

Cursor column position
Current cursor position plus designated number
of characters

Head VRAM address displayed
Normal/reverse designation

Current cursor position plus
designated number of characters

(no change)

Color designation
Cursor display
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EXECUTION CONDITION

Display command

PR {with LEDA)

PR (with LEDB)

OPERATION ERROR

The PR instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal

when the LEDB instruction is used.

Instruction
execution

—

——
1 |

Instruction END instruction Instruction Instruction
execution | processing |_execution execution execution
Step 0 END | Step O END Step 0 END Step 0 END Step 0
1 l 1 1 1 1 | 1 |
—1—1

Sequence program flow L

| Ll Lo 1 i

|

ON
OFF

e

I R AR

In the following cases, an operation error occurs and an error flag

(M9011) is set.

o Error Code
Description D9008 | D9091
Code 004 is not provided between the device number designated by ®
and the last device number of corresponding device. 50 504
The number of characters to be displayed is 0.

6-70

IB (NA) 66257-A



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

PROGRAM EXAMPLE The following is an example of the program used to display
characters “A3ACPUP21/R21" at column 20 and after on line 5 on
a display unit connected to the AD57 loaded at X/YOCO to OFF.
Characters "A3ACPUP21/R21” are displayed by turning on X000.

H3836
GL—-II———-—-————————EFISC R3IACPUPZ pe A
-~ TASC 1/R21 D4 H } Setting of data to be displayed
P K
= Koy @ p? A
Xaga  MImen
32—t # {LEDB LOCATE H
H
o —{SUE @88l H
K Cursor movement by
o fsug 5 3} { the LOCATE instruction
K (Section 6.3.3)
- {SUB 28 H
- {LEDR X
- ————{LEDB PR X
: H
- fSUB  @eaC 3
- Head of the devices in which
B ) LEDC DB characters are stored.
- {LEDR H

The ASCIl instruction is used to convert characters to be displayed
(ASACPUP21/R21) to the ASCII codes. Converted ASCII codes are
stored in DO to D6.

"0" is stored in D7 to designate the end of the range of characters
to be displayed.

b15 ~ b8 b7 ~ bo
T Display unit
DO | 334 (3) : 414 (A)
DI | 434 (D) | 414 (A Ling Beeeefveens A3ACPUP21/R21
[ Asc | asacpur2 | Do > h (D) ;4w (A) :
D2 | 654 (V) 504 (P) [PRinstruction
D3 | 324 (2) : 504 (P) ————
Da | 2Fy (/) 314 (1) Characters up .to
: code 00y are dis-
[asc| 1Rt |pa]l——=1D5 | 324 (2) i 52« (R) | | played.
D6 | 204 (SP) | 314 (1) .
MOvP mm {D7 00y <— End designation Column 20
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6.5.3 Store of the ASCII characters of designated number of characters in the VRAM areas------
PRNV
Usable devices £|8 > 5
S| 8|3 58 |8
Bit device Word (16-bit) device Constant | Pointer | Level '§_ = é § O |w=
= | E -
XYMLSBFTCDWRAOA1ZVKHPINg’ém.M9012M9011
@ olo
) ololo|o|o ol|o
26 O O
) ololo|o|o olo
D) ololo|o|o
*1: The number of steps varies with type of device used. See Section 5.2.
Store command LEDA : Execution at ON
1} {LEDA/LEDB] PRNV | LEDB : Execution at Setting data
leading edge 9
————o SUB | @ (@ | Head /O number of AD57
LEDC : Devi Head address of the
———{ LEDC/SUB I €) —I—- ¢ .e\c/;ce. nur:l;er @ VRAM areas where the
SUB é:s etSIg:? e ASCIl characters are to be
. Constant - is stored
‘ I LEDC/SUB I ® I—‘ designated
@ Number of characters to
I LEDC l @ 1 be stored
Head number of the de-
vices in which the ASCII
LEDR @ codes for the characters
to be stored are stored.

FUNCTION (1) The PRNV instruction is used to store designated ASCII
characters in the VRAM areas of the AD57(S1)/AD58 desig-
nated by (@ beginning with the address designated by SD.
The ASCII characters to be stored correspond to the ASCII
codes which are stored in the devices which correspond to the
number of characters designated by &2 beglnnlng with the
device number designated by G3.

AD57(S1)/AD58

VRAM areas

(8D [VRAM address s 7~ A
H

424 (B)
i 434 (C)
(83) | 424 (B) 414 (A) 444 (D)
GD+1 | 444 (D) ;434 (C) 454 (E)
Number of characters n [ >

(€2 [Number | &D+2 {464 (F) a5y (E) 464 (F)
GD+3 |48y (H) § 47,4 (G) 474 (G)

1-character 1-character

code code
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(2) The head I/O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.

(3) The VRAM address to be designated by G can be set within
the range of 0 to 7679.
(See Section 1.1.1 for detail of the VRAM areas.)

(4) The number of characters to be designated by G2 can be set at
any number of characters stored at addresses beginning with
the address designated by GD up to address 7679.
However, a value which exceeds the last device number of the
devices designated by (83 cannot be set.

(5) The ASCII codes to be stored in the devices designated by
@3 can be set in the range of 004 to FFy.

(6) If the range of the number of characters designated by
(82 beginning with the address designated by &1 exceeds
address 7679, an error occurs and processing is not per-
formed. Such range setting is ignored.

(7) if characters are stored in the areas currently being displayed,
such characters are displayed on the screen.

(8) After execution of the PRNV instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display
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EXECUTION CONDITION

Store command

PRNV (with LEDA) M M

PRNV (with LEDB) B

OPERATION ERROR

The PRNV instruction is executed every scan while the store
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the store command signal when

the LEDB instruction is used.

Instruction END Instruction Instruction Instruction Instruction
execution | processing L execution execution execution execution
Step 0 END t Step 0 END Step 0 END Step 0 END Step O
1l = 4 | Ik — |
1 I—1 H

Sequence program flow P

. 1 1 LI + r

ON
OFF

T

In the following cases, an operation error occurs and an error flag

(M9011) is set.

Error Code

D iption
escriptio D008

D9091

The VRAM area address designated by (S is out of the range of 0 to
7679.

The number of characters designated by (82 is 0 or a negative value.

The range of the number of characters designated by (§2) beginning 50
with the device number designated by exceeds the last device
number of corresponding device.

The range of the number of characters designated by (§2) beginning
with the VRAM area address designated by (S exceeds address 7679.

504
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PROGRAM EXAMPLE

The following is an example of the program used to store

characters “A3ACPUP21/R21” at address 1000 and after in the
VRAM areas of the AD57 loaded at X/YOCO to OFF.
Characters "A3ACPUP21/R21" are stored in the VRAM areas by
turning on X000.

3836
A rast RIRCPUP2 D@
- L rasc 1R D4
X6A8  M9RES
27— {LEDB PRHY A

H
{508  @eac X

K
{5UR 1868

K
L5013 H
TLEDC D@

fLEDR H

cessed

VRAM areas

acters are stored.

Setting of characters to be pro-

Designation of addresses 1000 to
1012 {for 13 characters) in the

Head of the devices in which char-

The ASCIl instruction is used to convert characters to be displayed
(A3ACPUP21/R21) to the ASCII codes. Converted ASCII codes are

stored in DO to D6.

By setting the head of the VRAM addresses to be displayed at
address 1000 or before by use of the CPS2 instruction, the
character store operation can be monitored on the display unit.

VRAM areas
1000 414 (A)
1001 334 (3)
1002 4l (A)

b15 ~ b8 b7 b0
0o [ 31 T o A 1003 434 (C)
‘ ot (@ © o @ 1004 | 50w (P)
[asc] asacrupz [po] b2 [ sen (U)o (P) || [Pimsmaan] | 19| %o (V)
03 | 320 (2] ; 500 (P) 11006 504 (P)
D4 0 (1) 3, (1) Write of 13 characters 1007 32y (2)
[asc] 1m21  [p4]——= (D5 | 324 (2) i 524 (R) 1008 31 (1)
D6 | 204 (SP) i 31w (1) 1009 2Fy (/)
1010 524 (R)
1011 32q (2)
1012 3 (1)
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6.5.4 Store of the ASCII characters of designated number of characters up to code 00, in the

VRAM areas:-*-** PRV
Usable devices Bz 5
— Slel.| | iz
Bit device Word (16-bit) device Constant| Pointer [Level | § [ S | 8 | 8| @F | W*
BBV
,XYMLSBFTCDWRAOA1ZVKHPIN:'E“Ew M9012 | M9011
® 0|0
D) o|lolojo|o O\|0 23 @) O
@2 olo|ojo|o
*1: The number of steps varies with type of device used. See Section 5.2.
S"°"i |°°"‘ma"d o LEDA : Execution at ON
1 ILEDA/LEDBI PRV J— LEDB : Execution at Setting data
leading edge
[ Head 1/0 ber of AD57
SUB l ® l— @ ea number
LEDC : Device number Head address of the
is designated VRAM areas where the
—I LEDC/SUB l @ J‘_ SUB : Constant is @ ASCIl characters are to be
designated stored
| _LEDC | & Head number of the de-
@ vices in which the ASCII
LEDR codes for the characters
to be stored are stored.

FUNCTION

(1) The PRV instruction is used to store designated ASCII charac-
ters in the VRAM areas of the AD57(S1)/AD58 designated by @
beginning with the address designated by GD.
The ASCII characters to be stored correspond to the ASCIHl
codes which are stored in the devices beginning with the
device number designated by G2 up to the device in which

code "004" is stored.
AD57(S1)/AD58
VRAM areas
(81 [VRAM address —> 3 a4 (A
424 (B)
. 43 c
© [a24(B) 1414 (A) n (C)
T 44y (D)
G2D+1 | 444 (D) ;434 (C) N
G2D+2 | 464 (F) a5y (E) l % 5 (E)
e AL S 464 (F)
) 00, :
W 147w (G) 474 (G)
R ————
1-character 1-character
End of range code code code
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(2) The head I/0O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (0.

(3) The VRAM address to be designated by GD can be set within
the range of 0 to 7679.
(See Section 1.1.1 for detail of the VRAM areas.)

(4) The ASCII codes to be stored in the devices designated by
&2 can be set in the range of 01y to FFy.
Since code "004” designates the end of the range of
characters to be displayed, it cannot be set as an ASCII code.

(5) The number of characters which can be stored by one time of
processing equals to the number of characters from the
address designated by GDup to address 7679.

(6) If the range of the number of characters beginning with the
address designated by & exceeds address 7679, an error
occurs and processing is not performed.

(7) If characters are stored in the areas currently being displayed,
such characters are displayed on the screen.

(8) After execution of the PRV instruction, conditions of the
display become as follows.

Item Condition
Display mode
Cursor line position
Cursor column position {no change)
Head VRAM address displayed
Normal/reverse designation
Color designation
Cursor display Not displayed

EXECUTION CONDITION The PRV instruction is executed every scan while the store
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the store command signhal when
the LEDB instruction is used.

END Instruction Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
] l 1 1 | 1} g
i __ 1

Sequence program flow i — T

1 r

1 r 1 r 1 |

ON

Store command OFF

PRV (with LEDA)

Aty U S
L_:[___J:[_____ .

I R R

PRV (with LEDB)
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OPERATION ERROR

MELSEC-A

In the following cases, an operation error occurs and an error flag

(M9011) is set.

Description

Error Code

D9008

D9091

The VRAM area address designated by (D is out of the range of 0 to
7679.

Code 00y is not provided between the device number designated by
(82 and the last device number of corresponding device.

The range of the number of characters to be stored beginning with the
VRAM area address designated by (S exceeds address 7679.

The number of characters to be stored is 0.

50

504
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PROGRAM EXAMPLE

The following is an example of the program used to store

characters "A3ACPUP21/R21"” at address 1000 and after in the
VRAM areas of the AD57 loaded at X/YOCO to OFF.
Characters "A3ACPUP21/R21" are stored in the VRAM areas by
turning on X000.

H3a3s
B‘—-H—————-——-—[RSE RIACPUP2 be A
- ———ASC  1/R21 b4
FE
- LNOY @ b? 3
1888 M9B63
32—t 3 LLEDB- PRY 3

H
{5U8  @@8C H

K
{SUg 1588 H

{LEDC D@

{1LEDR H

Setting of characters to be pro-
cessed

Designation of addresses 1500 and
after in the VRAM areas
Head of the devices in which char-
acters are stored.

The ASCIl instruction is used to convert characters to be displayed
(ASACPUP21/R21) to the ASCII codes. Converted ASCII codes are
stored in DO to D6.
"0” is stored in D7 to designate the end of the range of characters
to be displayed.
By setting the head of the VRAM addresses to be displayed at
address 1000 or before by use of the CPS2 instruction, the
character store operation can be monitored on the display unit.

b15 ~ b8 b7 ~ bO
DO | 33y (3): 41y (A)
D1 | 43, (C) i 41y (A)
[ asc | azacpup2 [ oo — ; e .
D2 | 86« (U) 504 (P) | PRV instruction |
D3| 324 (2) i BOw (P) >
+ Write of characters up
Da| 2Fy (/) i 31 (1) to code 00y
[asc] Rz Joa]———{ps| 324 (2) ; 524 (R)
D6 | 20, (SP) i 31y (1)
MOVP mm ‘{ D7 004 [+— End designation
6-79

1000
1001
1002
1003
1004
1008
1006
1007
1008
1009
1010
1011
1012

VRAM areas
41y (A)
334 (3)
41y {(A)
434 (C)
504 (P)
554 (V)
504 (P)
324 (2)
3 (1)
2Fy (/)
524 (R)
324 (2)
31H
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6.5.5 Display of designated number of designated characters------ EPRN

Usable devices |z o 5
b Zl8|x| &2 £ 8
Bit device Word (16-bit) device Constant | Pointer | Level §_ = é -E Oox | W=
x|y{m[L|s|B|F|T|c|p|w|r|aolat|z|v|k|H|P|1|N|B|E|®| [mo012|me011
@ ol|o
D) Ojo|0o|0|0 oo 23 o) o)
@ O|O[OCIO|O
*1: The number of steps varies with type of device used. See Section 5.2.
DisP'la}/ command : l . LEDA : Execution at ON
LEDA/LEDB| EPRN LEDB : Execution at
1T LLE .
leading edge Setting data
—] SuUB | @ (@ | Head /O number of AD57
' LEDC : Device number :
is designated Number of characters to
—— 4 LEDC/SUB | &) | SUB : Constant is GD| pe displayed
designated ' Head number of the de-
——— LEDC | & | vices in which the ASCII
@ codes for the characters
to be displayed are
JI LEDR }-—‘ stored.

FUNCTION (1) The EPRN instruction is used to display designated ASCII

characters beginning with current cursor position on the
display unit of the AD57(S1)/AD58 designated by (.
The characters to be displayed correspond to the ASCIl codes
which are stored in the devices which correspond to the
number of characters designated by S beginning with the
device number designated by &2.

b15 ~ b0 Display unit
[
@ 00B1y _(A) Cursor position Cursor position
G2D+1 0082, (B) before instruction after instruction
execution execution

&2+2 | ooB3, (C)

(8D [Number of characters | &2+3 | 00B4y (D) |:> v

@S2+4 | 0085, (E) e
S M :

L G2D+n | oocoy (P)

(2) The head /O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "124" at (.
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(3) The number of characters designated by G can be selected
from 1 to the total number of characters beginning with the
cursor position to the last column on the last line on the
screen.

However, the number of characters to be designated should
not exceed the value specified by the last device which is
designated by &2.

(4) The ASCIl codes to be stored in the devices designated by
(82 can be set in the range of 00004 to O3FFy.
If code 0400H or a higher code number is set, it is processed as
code 0020y (space code).

(5) If the range of the number of characters designated by
&V beginning with the cursor position exceeds the last
column on a line, the excess range laps around to column 0 on
the next line.

If the designated range exceeds the last column of the last line
on the screen, characters up to the last column on the last line
are displayed. The excess characters are ignored.

I T ABC

I:>DE

b15~b0
r @ 0041y {A) Cursor position
GD+1 | 0042y (B)
@GD[E] | GD+2 | 0043y (C)
&2+3 | ooaay (D)
y GD+4 | 0045, (E)

"DE" are ignored.

Cursor position

=

e ABC

| I .

(7) After execution of the EPRN instruction, conditions of the
display become as follows.

tem Condition

Display mode (no change)

Plus one line if the designated range

Cursor line position exceeds the last column.

Current cursor position plus desig-

Cursor column position nated number of characters

Head VRAM address displayed
Normal/reverse designation

| " - (no change)
Color designation

Cursor display
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EXECUTION CONDITION The EPRN instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

END  [instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END { Step O END Step 0 END Step 0 END Step 0
11 1 1 [ -4 |
—1 —

Sequence program flow |-
L]

L 1 F 1 F 1T .,

i i i
1 1
Displ a ON ' ' | l
isplay command e : : 1 : !
i : : : i
1 ] 1 [} 1
EPRN (with LEDA) 1 ] | I M
| . l : :
t 1 ] 1 [}
EPRN (with LEDB) ml } l I i
OPERATION ERROR In the following cases, an operation error occurs and an error flag

(M9011) is set.

Error Code
D9008 | D9091

Description

The range of the number of characters designated by (D beginning
with the device number designated by (S2) exceeds the last device
number of corresponding device. 50 504

The number of characters designated by (8D is 0 or a negative value.

682
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PROGRAM EXAMPLE The following is an example of the program used to display
characters which correspond to character codes 1004 to 1054
beginning with column 20 on line 5 on a display unit connected to
the AD57 loaded at X/YOCO to OFF.

Characters are displayed by turning on X000.

Msale P H
BL——H : ~{HOY R1g@ D& H

' P H
~ —{N0Y  #181 D1

PH
= LHOV @182 D2 3
Setting of data to be dispiayed

FH
o THOU 8183 . p3 3

PH
— {HOU @184 D4

FH
- THOU @183 D5 N

33 CLEDB LOCATE H

H
= —[SUB  @8ac N

K Cursor movement by the LO-
= —SUR & H 3 CATE instruction

{Section 6.3.3)

K
o —L5is 28 H

o {LEDR H
- ————LLEDR EPRN X
o {508 EBBC 3
— —LSUR g H 6 characters are designated.

| —[LEDC D@ 5 Head of the devices in which char-
acters are stored.

- TLEDR H

The character codes which correspond to the characters to be
displayed are stored in DO to Db.

15~ bo Display unit
DO 1004
D1 1014 Ling 5§ ---qrevereenes Characters
D2 102, {EPRN instruction | :
D3 1034 6 characters are displayed
Da 104y
D5 105y :

Column 20
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6.5.6 Display of designated characters up to code 00y---:-- EPR

- e T H
]I LEDR l—

Usable devices g % s | ES’ gg
Bit device Word (16-bit) device Constant| Pointer | Level -.., ; .'é -'g’ O% | Wwx
P E|d|=
XYMLSBFTCDWRAOMZVKHPINg’é M9012 [ M9011
® olo
20 O O
® olololol|o
*1: The number of steps varies with type of device used. See Section 5.2.
Store command LEDA : E . ON
11 [ . Execution at
H {LEDA/LEDB| EPR [ LEDB : Execution at leading edge
‘ l SUB I @ }— Setting data

O

Head I/O number of AD57

®

Head number of the de-
vices in which character
codes for the characters
to be displayed are stored.

FUNCTION

(1) The EPR instruction is used to display designated characters
beginning with current cursor position on the display unit of
the AD57(S1)/AD58 designated by (.
The characters to be displayed correspond to the character
codes which are stored in the devices beginning with the
device number designated by © up to the device in which
code "00004" is stored.

Cursor position
after instruction

execution

b15 ~ b0
® 00B1,4  (A)

Cursor position
©+1 00824 (B) before instruction
®©+2 00B3y; (C) execution
®+s3 00B4,; (D)
©+4 00B5y  (E) > AIBCDE

§
. ®+n 00C0, (P)
®+n+1) 00004 - End of range code

1-character code

(2) The head I/O number of the AD57(S1)/AD58 designated by (@
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to

13F, set "12y4" at (@.
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&2+
G2+2
G2+3
G2D+4
G2+5

(3) The character codes to be stored in the devices designated by
®can be set in the range of 0001y to 03FF.
Since code ”00004” designates the end of the range of
characters to be displayed, it cannot be set as a character code.
If code “04004" or a higher code is set, it is processed as code
"00204".

(4) The number of characters which can be displayed by one time
of processing equals to the number of characters from the
cursor position to the last column on the last line on the
screen.

(5) If the range of the number of characters beginning with the
cursor position exceeds the last column on a line, the excess
range laps around to column 0 on the next line.

If the designated range exceeds the last column of the last line
on the screen, characters up to the last column on the last line
are displayed. The excess characters are ignored.

Cursor position

'

b15 b0 Ldi |:> DE ABC
00414 (A)
00424 (B)
00434 (C)
0044y (D)
00454 (E)
00004

Cursor position E>

Loal i ABC

"DE" are ignored.

(6) After execution of the EPR instruction, conditions of the
display become as follows.

Item Condition
Display mode (no change)

Plus one line if the designated range

Cursor line position exceeds the last column.

Current cursor position plus desig-

Cursor column position nated number of characters

Head VRAM address displayed
Normal/reverse designation

- - {no change)
Color designation

Cursor display
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EXECUTION CONDITION The EPR instruction is executed every scan while the store
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the store command signal when
the LEDB instruction is used.

Instruction END Instruction Instruction Instruction Instruction
gxecution | processing | execution execution execution execution

Step 0 END Step 0 END Step 0 END Step 0 END Step 0
Sequence program flow |— T, - - y -
o . 1 T T 1 I 3 1 F T 1t N
1 1 1 [} ]
ON ; | —— :
Store command
or __ I} i | |
] 1 I 1
1 1 1 1
! t 1 [}
EPR (with LEDA) ml ml 1 ]‘l
" '
1 1
1
! M

f e -

EPR {with LEDB} I |

OPERATION ERROR In the following cases, an operation error occurs and an error flag
(M9011) is set.
D inti Error Code
escription D9008 | D9091

Code 004 is not provided between the device number designated by
(®and the last device number of corresponding device. 50 504

The number of characters to be displayed is 0.
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PROGRAM EXAMPLE The following is an example of the program used to display
characters which correspond to character codes 1004 to 1054
beginning with column 20 and after on line 5 on a display unit
connected to the AD57 loaded at X/YOCO to OFF.

Characters are displayed by turning on X000.

T

T

Jor—

———————{LEDR EFR

TLERL D@

H
{548 @Aec

LLEDR

PH
-{HOU @igé DB N
PH
—{Mou @iaf DI H
P H :
{Hoy 8182 D2 H
EHGUP 2193 D3 H |Setting of data to be displayed
P H
{MoU @184 D4 H
PH
[MoU @185 D5 H
F K
{Hoy @ pe H
88  MH9@eS
I £ o3 fLEDB LOCATE H
H
{SUR  #@dC H
K Cursor movement by the LO-
fSUE & H | CATE instruction
K {Section 6.3.3)
{5Ug 28 N
{LEDR H
H

Head of the devices in which char-
acters are stored.

The character codes which correspond to the characters to be
displayed are stored in DO to D5.
"0" is stored in D6 to designate the end of the range of characters
to be displayed.

DO
D1
D2
D3
D4
D5
Dé

b15

~

b0

1004

101y

102y

103y

104y

1054

004

Display unit

P Characters

Display of characters up
to code 00y

<«+——— End designation

Column 20
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6.5.7 Store of designated number of designated characters in the VRAM areas------ EPRNV

Usable devices -3 -
EARARRF FIEE
Bit device Word (16-bit) device Constant | Pointer | Level '§_ ; 2 e OF (W%
= a |~
XYMLSBFTCDWRAOA1ZVKHPINE‘E M9012 [ M9011
® olo
) o|lo|o|o|o oo
26 O O
D) o|o|o|o|o ol|o
& olo|ol|o|o
*1: The number of steps \_/aries with type of device used. See Section 5.2.
Setting data
Store command LEDA : Execution at ON
I} [CEDA/LEDB|EPRNV }—| LEDB : Execution at @ | Head VO number of AD57
leading edge Head address of the
I suB l ® }"‘ @ VRAM areas where char-
I LEDC : Device number acters are to be stored
| i I @ }— Is designated Number of characters to
_____{ LEDC/SUB [ @ |__ SUB : Con'stant is @ be stored
designated
__| LEDC I @ }.__ Head number of the de-
@ vices in which character
I LEDR }_ codes for the characters
to be stored are stored.
FUNCTION (1) The EPRNV instruction is used to store designated characters

in the VRAM areas of the AD57(S1)/AD58 designated by @
beginning with the address designated by GD.
The characters to be stored correspond to the character codes
which are stored in the devices which correspond to the
number of characters designated by G2 beginning with the
device number designated by 3.

@ VRAM address ‘

b15 ~ b0

ADS57(S1)/AD58

VRAM areas

L

&3 00B1y (a)

&D+1 | o0B2, (b)

(82) [Number of characters | G3)+2 00B3, (c) I:> 00B3y (c)
00B4y  (d)

@D+3 | o00B4y (d)
L $+4. | ooBs,; (e)

R S ——
1-character code

i_i| o081, (a)
00B2, (b)

00B5,; (e)
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(2) The head /O number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12H" at (.

(3) The VRAM address to be designated by G can be set within
the range of 0 to 7679.
(See Section 1.1.1 for detail of the VRAM areas.)

(4) The number of characters to be designated by §2 can be set at
any number of characters stored at addresses beginning with
the address designated by GDup to address 7679.
However, a value which exceeds the last device number of the
devices designated by &3 cannot be set.

(5) The character codes to be stored in the devices designated by
G2 can be set in the range of 00004 to O3FFy.
If code "04004" or a higher code is set, it is processed as code
"002041" (space code). ‘

(6) If the range of the number of characters designated by
(82 beginning with the address designated by &1 exceeds
address 7679, an error occurs and processing is not per-
formed.

(7) If characters are stored in the areas currently being displayed,
such characters are displayed on the screen.

(8) After execution of the EPRNV instruction, conditions of the
display become as follows.

Item Condition

Display mode
Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display

EXECUTION CONDITION The EPRNYV instruction is executed every scan while the store
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the store command signal when
the LEDB instruction is used.

execution | processing Lexecution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
! L - . |
Il-i 1

] ] i - | 1
Sequence program flow =

1 r L] Ly ] Lo 1 T

IE—

ON
Store command OFF

EPRNV (with LEDA)

»-____ :____f __-
B e e

1
h

b e =

EPRNV (with LEDB)
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OPERATION ERROR

PROGRAM EXAMPLE

#3836 P H
BL—-l’r ({0 @1@@ DB H

In the following cases, an operation error occurs and an error flag

(M9011) is set.

with the device number designated by (S3) exceeds the last device
number of corresponding device.

Descriptio Error Code
cripti

ption D9008 | D9091
The VRAM area address designated by (§D is out of the range of 0 to
7679.
The number of characters designated by (§2)is 0 or a negative value.
The range of the number of characters designated by (82 beginning | 5o 504

The range of the number of characters designated by (§2) beginning
with the VRAM area address designated by (S exceeds address 7679.

The following is an example of the program used to store
characters which correspond to character codes 100H to 105H
beginning with address 1000 in the VRAM areas of the AD57

loaded at X/YOCO to OFF.

Characters are stored in the VRAM areas by turning on X000.

FH
- {HOU #8181 D1 H

PH
= {Hoy ataz D2 H

PH
. cwov aie3 o3 A | oS

FH
- {HOY @14 D4 H

P Y
- —THoy @183 b3 H

Xaag  M9Aes
F # —{LEDE EPRHU N

by

H

- {54 Beac
K
i

- [SUR

L {SHER B H | VRAM areas
- {LEDC D@

acters
L TLEDR T are stored.

Setting of characters to be pro-

186 H | Designation of addresses 1100 to
¥ 1105 (for 6 characters) in the

Head of the devices in which char-

The character codes which correspond to the characters to be

stored are stored in DO to D5.

By setting the head of the VRAM addresses to be displayed at
address 1000 or before by use of the CPS2 instruction, the
character store operation can be monitored on the display unit.

VRAM areas
b15 ~ bo
DO 100, 1100 1004
D1 1014 1101 1014
i
D2 102y, EPRNV instruction; 1102 1024
D3 1034 Store of 6 characters 1103 1034
D4 104y 1104 104y
D5 105w 1005 1054
6-90
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6.5.8 Store of designated characters up to code 00y in the VRAM areas-: EPRV

Usable devices § % . E% Eg
Bit device Word (16-bit) device Constant| Pointer |Level | & HELE IR
E [ e
XYMLSBFTCDWRAOMZVKHPINE”E M9012 | MS011
® OO0
D) olololo|o olo 23| |O o
@ O|ClC|O|0O
*1: The number of steps varies with type of device used. See Section 5.2.
S"°j |°°mma"d : LEDA : Execution at ON  Setting data
11 {LEDA/LEDB| EPRV | LEDB : Execution at
leading edge (@ | Head /0 number of AD57
——l sSUB . ;
| ® LEDC : De‘c”'ce number Head address of the
[ is designated (:) VRAM areas where char-
L LEDC/SUB I @ '_ SUB : Constant is acters are to be stored.
[ LEDC l @ 1—— designated Head number of the de-
vices in which character
LEDR @ codes for the characters
to be stored are stored.
FUNCTION (1) The EPRYV instruction is used to store designated characters in

the VRAM areas of the AD57(S1)/AD58 designated by @
beginning with the address designated by GD.
The characters to be stored correspond to the character codes
which are stored in the devices beginning with the device
number designated by G2 up to the device in which code
"00R" is stored.

@D VRAM areas

b15  ~ b0
) 0041, (A} ——— L0 oot (A)
&D+1 | o042y (B) 00424 (B)
GD+2 | o043, (C) C A | 00434 (C)
G2D+3 | 0044, (D) ¥ | o044y (D)
G2D+4 | o045, (E) 0045y  (E)
&2+5 | o000y

1-character code

End of range code

(2) The head I/0 number of the AD57(S1)/AD58 designated by (@

should be upper 2 digits of 3 hexadecimal digits.

Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12." at (.

(3) The VRAM address to be designated by S can be set within
the range of 0 to 7679.

(See Section 1.1.1 for detail of the VRAM areas.)
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(4) The character codes to be stored in the devices designated by
® can be set in the range of 0001y to 03FF.
Since code ”00004” designates the end of the range of
characters to be displayed, it cannot be set as a character code.
If code “04004” or a higher code is set, it is processed as code
"00204"” (space code).

(5) The number of bcharacters which can be stored by one time of
processing equals to the number of characters from the
address designated by GDup to address 7679.

(6) If the range of the number of characters beginning with the
address designated by (8D exceeds address 7679, an error
occurs and processing is not performed.

(7) If characters are stored in the areas currently being displayed,
such characters are displayed on the screen.

(8) After execution of the EPRV instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation
Cursor display

EXECUTION CONDITION The EPRV instruction is executed every scan while the store
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the store command signal when
the LEDB instruction is used.

execution | processing | execution execution execution execution
Step 0 END | Step O END Step 0 END Step 0 END Step 0
J L 1 [ - ] L ] L

L
Sequence program flow [

: L L} ; L T : 1 | a— : L] L ;

1 1 1 1 1

Store command 8?,; I : : l : I : :

e | = | s

] 1

EPRV (with LEDA) ]_I M : 1 J L

: | ! l i

1 1 ] 1 |

EPRV (with LEDB) m H : 1 :
OPERATION ERROR In the following cases, an operation error occurs and an error flag

(M9011) is set.
Error Code -
Description

D9008 | D9091

The VRAM area address designated by (8D is out of the range of 0 to
7679.

Code 00y is not provided between the device number designated by
(&2 and the last device number of corresponding device. 50 504

The range of the number of characters to be stored beginning with the
VRAM area address designated by (SD exceeds address 7679.

The number of characters to be stored is 0.
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PROGRAM EXAMPLE The following is an example of the program used to store
characters which correspond to character codes 100H to 105H at
addresses 1000 and after in the VRAM areas of the AD57 loaded at
X/YOCO to OFF.
Characters are stored in the VRAM areas by turning on X000.

36—

P H
—[HOU @1e@  De
P o
—{HoU @181 D1 H
PH
—Hoy 8182 D2
P o
—HoU 8183 D3 N
H
—{HOY E184 D4 N
PH _
{HOY 8165 DS 3
P K
THOY 4 b6 3
H3865
i —[LEDE EFRY 3

H
[SUE  B@aC H

{5Uk

{LEDC DB T

TLEBR H

Setting of characters to be pro-
cessed

Designation of addresses 1400
and after in the VRAM areas
Head of the devices in which char-
acters are stored.

The character codes which correspond to the characters to be
stored are stored in DO to D5.
"0" is stored in D6 to designate the end of the range of characters
to be displayed. _
By setting the head of the VRAM addresses to be displayed at
address 1000 or before by use of the CPS2 instruction, the
character store operation can be monitored on the display unit.

VRAM areas
b15 ~ b0

Do 100y 1100 1004
D1 101y 1101 1014
D2 102y { EPRV instruction | 1102 102y
D3 103y Store of characters up to code | 1193 103y
D4 104y 00«

1104 1044
D5 1054

1105 1054
D6 004 |-«—— End designation
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6.5.9 Horizontal repeated display of a designated character------ CR1

Usable devices 5|8 > -
B 2| 2|28
Bit device Word (16-bit) device Constant | Pointer { Level '§_ ; § § Ox | W&
x|vim|o|s|B|r|{T|c|p|w|r|acla|z|v|k|u|p|[1|Nn]|B|E|®| [me0o12|Ms011
@ ol|o
@ Q|00 [(0O|0O o100 23 @) O
@ olojofoto OO
*1: The number of steps varies with type of device used. See Section 5.2.
Mod]e[settlng comman::! LEDA : Execution at ON
I | —{LEDA/LEDB] CR1 | LEDB : Execution at _
leading edge Setting data
—1 siB [ ® M oo
s (@ | Head 1O number of AD57
‘ LEDC/SUB ] @ l— LEDC : Pevnce. number
L is designated @ Code of a character to be
t——epc/suB | @ - | SUB : Constantis displayed
LEDR designated @ Number of characters to
be displayed
FUNCTION (1) The CR1 instruction is used to display a designated character

which correspond to the character code designated by G for
the number of characters designated by (2 beginning with
current cursor position to the right on the display unit of the
AD57(S1)/AD58 designated by (.

@ [Number ofcharac’ters,l ‘
L

i 1
(&D [Charactercode}——~IAIA AAAAA[]

T

Cursor position before Cursor position after
instruction execution instruction execution

(2) The CR1 instruction is used to display horizontal lines of a
table and bar graphs.

(3) The head I/0O number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12." at (.

(4) The character code designated by @D can be set within the
range of 00+ to 3FFu..
If code 400+ or higher is designated, an error occurs.
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(5) The number of characters designated by G2 can be set within
the range of 1 to 80.

(6) If the range of the number of characters designated by
(82 beginning with the cursor position exceeds the last
column on a line, the excess range of characters laps around to
column 0 on the next line.

If the designated range exceeds the last column of the last line
on the screen, characters up to the last column on the last line
are displayed. The excess characters are ignored.

r=a

T [> AA AAA

Cursor position

@& [an ]
&[5 ]

Cursor position

r=1
[ || AAA

"AA" (2 characters)
are ignored.

(7) After execution of the CR1 instruction, conditions of the
display become as follows.

Item Condition
Display mode (no change)

Plus one line if the designated range
exceeds the last column.

Cursor line position

Current cursor position plus desig-

Cursor column position nated number of characters

Head VRAM address displayed
Normal/reverse designation

{no change}

Color designation

Cursor display

EXECUTION CONDITION The CR1 instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

END . Instruction Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 I L )1 1 4 1
N oy | o | —1

Sequence program flow L —
{1

T L 1 r L r L] L

[

; ON
Mode setting command OFF

)
1
1
1
1
1
1
1

CR1 (with LEDA) ul M

B R R B
NG

|
|
|
|
1
t
1
1
|
1

—---

CR1 (with LEDB)
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OPERATION ERROR

PROGRAM EXAMPLE

MELSEC-A

In the following cases, an operation error occurs and an error flag

(M9011) is set.

Description

Error Code
D9008 | D9091

The character code designated by (8D is out of the range of 0 to 3FF.

80.

The number of characters designated by (§2) is out of the range of 1 to

50 503

The following is an example of the program used to display the
character which corresponds to character code OFBH twenty times
horizontally on a display unit connected to the AD57 loaded at

X/YOCO to OFF.

A designated character is displayed repeatedly beginning with
column 20 on line 5 by turning on X000.

B‘—xg?ﬂ "%?65 {LEDE LOCATE H
= —{SUB SEGE 3
- —T SR g H
= —L5UR g@ H
- —LEDR H
= ————{LEDB LRI H
=~ —LSUE gEBC 3
~ — 548 gBFB H
- —{5UB %e 3
~ {LEDR H
Display unit

Cursor movement by the LO-
CATE instruction
(Section 6.3.3)

Designation of the character which
corresponds to code FBu

Designation for 20 characters

20 characters

! Characters which cor-
i respond to code OFBH :

Column 20
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6.5.10 Horizontal repeated display of a pair of designated characters::---- CR2

—1 s | ®
f—— LEDC/SUB | &) |—
————J LEDC/SUB | &@ |
———— LEDC/SUB | @ |

leading edge

is designated

SUB : Constant is

} LEDC : Device number

designated

Usable devices ,g % % | Eg EQ
Bit device Word (16-bit) device Constant| Pointer | Level §_ ; .§ § O |wWx
; ?|=
XYMLSBFTCDWRAOA1ZVKHPINE’E M9012{ M9011
@ OO
@ Q1010|000 0|0
26 O O
G2 : o|o|o|o|0o o|0
@ O|O|O|0O]0O Q|10
#1: The number of steps varies with type of device used. See Section 5.2.
M°dj lsetting command LEDA : Execution at ON
|| {LEDA/LEDB| CR2 | LEDB : Execution at .
Setting data

(@ | Head /O number of AD57

@ Codes of a pair of charac-
@ ters to be displayed

@ Number of characters to

J@_ be displayed
FUNCTION (1) The CR2 instruction is used to display repeatedly a pair of

designated characters each of which corresponds to respec-
tive character code designated by GD and G2 on a display
unit connected to the AD57(S1)/AD58 which is designated by

@.

Repeated display begins with the cursor position and con-
tinues horizontally to the right for the number of pairs of
characters designated by 3.

@ [mmber of characters ,l

@ Character code I

Cursor position before
instruction execution

v

@ Character code ,L

T Cursor position after
instruction execution

(2) The CR2 instruction is used to display repeatedly on a
horizontal line a pair of characters which make one complete

figure.

(3) The head /O number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to

13F, set "12:" at (.
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(4) The character codes designated by S and &2 can be set
within the range of 00. to 3FF..
If code 400+ or higher is designated, an error occurs.

(5) The character code designated by S corresponds to the left
half of each pair, and the character code designated by
(&2 corresponds to the right half of each pair.

(6) The number of characters designated by &3 corresponds to
the number of pairs of characters which are designated by
@Dand G2 and can be set within the range of 1 to 40.

Example)

Character designated by @
l ‘——————Charac’ter designated by @

(7) If the range of the number of characters designated by
&3 beginning with the cursor position exceeds the last
column on a line, the excess range of characters laps around to
column 0 on the next line.

If the designated range exceeds the last column of the last line
on the screen, characters up to the last column on the last line
are displayed. The excess characters are ignored.

Lol \/\/
] |V
Cursor position
&
®
&3 ]
{ Cursor position |:>
AT wW
“V" (2 characters)

is ignored.

(8) After execution of the CR2 instruction, conditions of the
display become as follows.

item

Condition

Display mode

{no change)

Cursor line position

Plus one line if the designated range

exceeds the last column.

Cursor column position

Current cursor position plus twice
the designated number of characters

Head VRAM address displayed

Normal/reverse designation

Color designation

Cursor display

{no change)
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EXECUTION CONDITION The CR2 instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal

when the LEDB instruction is used.

execution | processing | execution execution execution execution
Step 0 END | Step 0 END - Step 0 END Step 0 END Step 0
L } L -l L | 1 Jd [l
Sequence program flow L : —i_ —
L 1 r L] T Ll m 1 | S—

; ON
Mode setting command OFF I

CR2 (with LEDA)

R I

e B

CR2 (with LEDB)

OPERATION ERROR In the following cases, an operation error occurs and an error flag
(M9011) is set.
Lo Error Code
Description
D9008 | D9091

The character codes designated by (ST and (82 are out of the range of
0 to 3FF. 50 503
The number of characters designated by (§2) is out of the range of 1 to
40. )
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PROGRAM EXAMPLE

The following is an example of the program used to display
horizontally 20 pairs of characters which correspond to character
codes OFD. and OFE. on a display unit connected to the AD57
loaded at X/YOCO to OFF.
A pair of designated characters is displayed repeatedly beginning
with column 20 on line 5 by turning on X000.

1 X888 N8RS
a— # TLEDB LOCATE H

H
- {SUR  weel H

K Cursor movement by the LO-
- {5UR 5 H { CATE instruction

¥ (Section 6.3.3)
- —{5U8 28 H
I~ TLEDR X
- I EDB CR2 X

H
- {SUR  @e@c 3
- -[SHE SBFD H Designation of the characters

H which correspond to codes FDx
- {SUB  HBFE H and FEx

- K Designation for 20 pairs of charac-
{SUE 28 H tors
- {LEDR H
Display unit
20 pairs
Line 5 ........

ceties i P P P ool G G P —

| corresponds to code :‘ corresponds to code |
OFDu || OFEx |

|
L e e L e e —— — — —

Column 20
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6.5.11 Vertical repeated display of a designated character------ CC1

Usable devices Ela > -
% |8|z| 52|82
Bit device Word (16-bit) device Constant| Pointer | Level | £ ; § g | o= (W=
x[vImlo]s|e[r|[T]c]o[w|r[aolar][z[v|x][u|r]i|[n|B|5|° M8012 | M9011
) olo
) ololo|ojo olo 23| |0 O
& olojololo o|o

*1: The number of steps varies with type of device used. See Section 5.2.

IMode setting command LEDA : Execution at ON
1} {LEDA/LEDB| CC1 | LEDB : Execution at Setting data

™ s | ® H leading edge @ | Head VO number of AD57
= LEDC : Device number Code of a character to be
LEDC/SUB l @ j— } is designated @ displayed

t————{LEDC/SUB| €@ }— | SUB : Constantis

Number of characters to

designated \ h
@— D) g:tt %l;piiaa\nglsplay mode
FUNCTION (1) The CC1 instruction is used to display repeatedly a designated

character which correspond to the character code designated
by &D for the number of characters designated by G2 in a
vertical direction beginning with current cursor position on the
display unit of the AD57(S1)/AD58 designated by (.

@ | Character code ,'

instruction execution

X ..
A D -— Cursor position after
A

(82) [Number of characters ——}» A
A

ra Cursor position before
1A -— - .
= instruction execution

(2) The CC1 instruction is used to display vertical lines of a table
and bar graphs.

(3) The head I/0O number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to 13F,

set "12." at (.

(4) The character code designated by G can be set within the

range of 00+ to 3FF..
If code 400+ or higher is designated, an error occurs.
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(5) The number of characters designated by G2 can be set within
the range of 1 to 20.

(6) If the range of the number of characters designated by
(82 beginning with the cursor position exceeds line 0, only the
characters from the cursor position to line 0 are displayed. The
excess characters are ignored.

A
A ’ Ignored.
A
& A
414 B A
- Line 2——1 1 >
&[5 ] f
Cursor position

(7) After execution of the CC1 instruction, conditions of the
display become as follows.

Item Condition
Display mode {no change)

Current line minus the number of
designated characters

Cursor line position

Cursor column position Current column position plus one
Head VRAM address displayed

Normal/reverse designation

{no change)
Color designation

Cursor display

EXECUTION CONDITION The CC1 instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal

when the LEDB instruction is used.
Instruction
execution
Step 0 I
i
v

Instruction END Instruction Instruction Instruction
execution | processing | execution execution execution
Step 0 END | Step O END Step 0 END Step 0 EN|
! 1 l 1 1}
|
r 1

D
| 1 ]
Sequence program flow 1 —{ T

1 r 1 i

: ON
Mode setting command OFF

m g

e

CC1 (with LEDA)

By

I R R

CC1 (with LEDB)

OPERATION ERROR In the following cases, an operation error occurs and an error flag
(M9011) is set.

Error Code

Description
D9008 | D9091

The character code designated by (§1) is out of the range of 0 to 3FF.

The number of characters designated by (§2) is out of the range of 1to
20.

50 503
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PROGRAM EXAMPLE The following is an example of the program used to display
vertically 10 characters which corresponds to character code OFB.
on a display unit connected to the AD57 loaded at X/YOCO to OFF.
A designated character is displayed repeatedly beginning with
column 20 on line 15 by turning on X000.

JLra00 M3ss

TLEDE LOCATE i

H
- {54 &#8L N

. Cursor movement by the LO-
= i {SUE 15 M  CATE instruction
(Section 6.3.3)

-

K
- fsug 28 N
- {LEDR T
r p——LLEBB LI 3

H
- {508  @@6C H

Designation of the character which

H
X L5UB  HAFE R corresponds to code FBu

K
o [Syg 18 1} Designation for 10 characters

= LLEDR H

Display unit

10 characters

Line 16 -veecesgoeree »

A . o=
, Characters which cor-_!

" respond to code OFBH

|
L T - - |

Column 20
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6.5.12 Vertical repeated display of a pair of designated characters:-:-- CC2

Usable devices sl 8 e x5

2|8 |x R |£E8

Bit device Word (16-bit) device Constant | Pointer | Level [ 3 ; é § O |Ws

x[v[m[o]s]|e[r|t]c]o|w|rao]ar]z[v|k[ulp|[i|n]|BIE]®|  [mev12|ms011
0 olo
ClO|0|0]|0 O]0

@ 26 O @)
@ Olo[Cj0|0 |0
@ Ol1010(0O|C o0

*1: The number of steps varies with type of device used. See Section 5.2.

Mode setting command

|1 [ LEDA : Execution at ON
H 'LEDA/LEDB[ etz J_ LEDB : Execution at leading edge
——— s | ®
[ LEDC/SUB I @ }_ LEDC : Device number Setting data
I is designated @ Head /0 number of AD57
LEDC/SUB l € }_ }SUB : Constant is
——— LEDC/SUB | € | designated &D| codes of a pair of charac-
@ ters to be displayed
{ LEDR I——
@ Display mode setting data
FUNCTION (1) The CC2 instruction is used to display repeatedly a pair of

designhated characters each of which corresponds to respec-
tive character code designated by GD and G2 on a display
unit connected to the AD57(S1)/AD58 which is designhated by
(. Characters are paired side by side and displayed vertically
beginning with the cursor position for the number of pairs of
characters designated by (S3.

(83) [Number of characters |-

@ Character code,[
A
Cursor position after
: |:|<-—instruction execution
@ Charactercode,l —> :
3

Cursor position before
instruction execution

(2) The CC2 instruction is used to display vertically pairs of
characters. Each pair makes one complete figure.

(3) The head I/O number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12:" at (.
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(4) The character codes designated by GD and &2 can be set
within the range of 00+ to 3FF..
If code 400. or higher is designated, an error occurs.

(5) The character code designated by S corresponds to the left
half of each pair, and the character code designated by
&2 corresponds to the right half of each pair.

(6) The number of characters designated by &3 can be set within
the range of 1 to 20.

(7) If the range of the number of characters designated by
(82 beginning with the cursor position exceeds line 0, only the
characters from the cursor position to line 0 are displayed. The
excess characters are ignored.

} Ignored.

[

& Line 21—
& [y ]— =
@ E Cursor position

(8) After execution of the CC2 instruction, conditions of the display
become as follows.

Item Condition

Display mode {no change)

Current line minus the designated

i "
Cursor line position number of characters

Cursor column position Current column plus two columns
Head VRAM address displayed
Normal/reverse designation

{no change)

Color designation

Cursor display

EXECUTION CONDITION The CC2 instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

execution | processing | execution execution execution execution
Step 0 END | Step O END Step 0 END Step O END Step 0
1 ‘ 1 } 1 1 1l &

[ = 1
Sequence program flow | —
T o | —

L LI 1

|1

B

; ON
Mode setting command OFF

I

CC2 (with LEDA)

[
1
1
1
1
1
]
I
1
1
1
1
t

AT

CC2 (with LEDB)
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OPERATION ERROR In the following cases, an operation error occurs and an error flag
(M9011) is set.

L Error Code
Description
D9008 | D9091
The character codes designated by (8D and (§2 are out of the range of
0 to 3FF. 50 503
The number of characters designated by (82 is out of the range of 1 to
20.
PROGRAM EXAMPLE The following is an example of the program used to display

vertically 10 pairs of characters which correspond to character
codes OFBH and OFCH on a display unit connected to the AD57
loaded at X/YOCO to OFF.

A pair of designated characters is displayed repeatedly beginning
with column 20 on line 15 by turning on X000.

Xeas  MIAES
BI'—H W —{LEDB LOCARTE A
H
- {SUB  B88C H
K Cursor movement by the LO-
B L5UE {5 1} } CATE instruction
« (Section 6.3.3)
- fsyg 28 N
- {LEDR H
~ b EDB L2 H
H
= {sUg  BEAC T
_ H
- SR  BAFE H | Designation of the characters
H which correspond to codes FBu
I~ {SUE  BBFC H | and FCh
4 Designation for 10 pairs of charac-
- e
{SUB 18 H ters
b {LEDRE H
Display unit
&
>4
: 10 pairs
. Pd| -~ ————_————— -
Ling 15 «ooeeforvenene > Characters which correspond 1
: _to_codes OFBu and OFCu_ _
Column 20
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6.6 Fixed Character Display Instructions

The fixed character display instructions are used to display
characters each of which corresponds to respective display
instruction at the cursor position.

Entry of setting data can be easily done with the fixed character
display instructions. '

The fixed character display instructions are classified as follows.

Category Ins:lrau"clt;on Description
"7 (minus sym- CINMP Displays a minus symbol { — ) one column to the left
bol) display of the designated number of columns beginning with
the cursor position.
play (hyphen) dis- | ~\pp Displays a hyphen { -} at the cursor position.
”.” (period or de- CINPT Displays a period or a decimal point (. ) at the cursor
cimal point) display position.
"0" display CINO Displays "0” at the cursor position.
"1" display CIN1 Displays “1” at the cursor position.
"2" display CIN2 Displays “2" at the cursor position.
”3" display CIN3 Displays "3” at the cursor position.
"4" display CIN4d Displays "4” at the cursor position.
"5" display CIN5 Displays 5" at the cursor position.
"6" display CIN6 Displays "6” at the cursor position.
"7" display CIN7 Displays "7” at the cursor position.
"8" display CIN8 Displays "8" at the cursor position.
“9" display CIN9 Displays "9” at the cursor position.
"A" display CINA Displays "A"” at the cursor position.
"B" display CINB Displays “B” at the cursor position.
"C” display CINC Displays "C” at the cursor position.
”"D" display CIND Displays “D" at the cursor position.
"E" display CINE Displays "E” at the cursor position.
"F” display CINF Displays “F” at the cursor position.
"G" display CING Displays “G” at the cursor position.
"H" display CINH Displays "H” at the cursor position.
“1" display CINI Displays ”1” at the cursor position.
"J" display CINJ Displays “J” at the cursor position.
"K" display CINK Displays "K" at.the cursor position.
"L" display CINL Displays “L” at the cursor position.
"M” display CINM Displays “M"” at the cursor position.
"N" display CINN Displays "N” at the cursor position.
"0" display CINO Displays "O" at the cursor position.
“P” display CINP Displays “"P” at the cursor position.
Q" display CINQ Displays “Q" at the cursor position.
"R" display CINR Displays "R” at the cursor position.
"S" display CINS Displays ”"S” at the cursor position.
"T" display CINT Displays “T” at the cursor position.
"U” display CINU Displays “U” at the cursor position.
"V” display CINV Displays “V” at the cursor position.
"W" display CINW Displays "W” at the cursor position.
"X" display CINX Displays ”"X” at the cursor position.
"Y" display CINY Displays "Y” at the cursor position.
“Z" display CINZ Displays "Z" at the cursor position.
" " {space) display | CINSP Displays a space symbol (” “) at the cursor position.
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6.6.1 Display of a minus symbol ("—")---- CINMP

Usable devices 8 é > »
3|85 58|22
Bit device Word (16-bit) device Constant  Pointer | Level l§_ ; § g O | W=s
XYMLSBFTCDWRAOA1ZVKHPIN;"Em M9012 | M9011
® ORRO)
20 O O
® Ol1O0|10[|010 (G2 KO
*1: The number of steps varies with type of device used. See Section 5.2
Display command LEDA : Execution at ON
| | {LEDA/LEDB]CINMP | LEDB : Execution at
leading edge Setting data
I SUB I @ I_ LEDC : Device number 9
[Eoc/s8] © ] is designated (@ | Head I/0 number of AD57
SUB : Con_stant is @ Numbér of display col-
jl LEDR I— designated umns
FUNCTION (1) The CINMP instruction is used to display a minus ( — ) symbol

one column to the left of the columns designated by ®
beginning with the cursor position on the display unit of the
AD57(S1)/AD58 designated by @. The characters between the
minus symbol and the cursor are cleared.

@ INumber of display columns,L I

-1

| O [

“"—" is displayed Cursor position

(2) The head I/O number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12." at (.
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(3) The number of display columns designated by S can be set
within the range of 1 to 16.
Characters can be displayed at the designated display col-
umns using the CIN: } instructions.

(4) If the range of the number of columns designated by @ plus
one column beginning with the cursor position exceeds
column 0 on a line, the excess range laps around to the last
column of the previous line, and a minus symbol is displayed
one column to the left of the excess columns. _
If the designated range exceeds column 0 of line 0 on the
screen, a minus symbol is displayed at column 0 on line 0.

gy | -

>

= -

Lt - Minus symbol
Cursor position display
r-a — r=
l_JI_ILf' T | I L
Cursor position ['_—> Minus symbol display

(6) After execution of the CINMP instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor coelumn position
Head VRAM address displayed (no change)

Normal/reverse designation

Color designation

Cursor display

EXECUTION CONDITION The CINMP instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

execution | processing |_execution execution execution execution
Step 0 END| Step 0 END Step 0 END Step 0 END Step 0
11 1 1 1 1 4 i
i 11—

Sequence program fiow :L —

1 L) L 1 1 m v 1 r T 1 | 1
1 [} [} 1 1
! ! 1 1 ]
Display command 8% I : i I : l 1 :
i
1 : ] 1 1
1 1 1 1 1
t 1 [} 1 1
1
CINMP (with LEDA) M [ ! M M
: ! i ! l
1 | 1 t :
[} [
CINMP (with LEDB) M i , B 5
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OPERATION ERROR

PROGRAM EXAMPLE

In the following case, an operation error occurs and an error flag

(M9011) is set.

Descrioti Error Code
escription

pt D9008 | D091
The number of display columns designated by (S) is out of the range of 1 50 503
to 16.

The following is an example of the program used to display a

minus symbol ( —

) on a display unit connected to the AD57

loaded at X/YOCO to OFF.
A minus symbol is displayed by turning on XOFQ.
The position of display is designated at columns 45 to 50 on line 5.

K8ea NIges
Bl—-il ¥

25—

{LEDB LOCRTE H
H
{5UB @88l X
K Cursor movement by the LO-
{508 3 H | CATE instruction (Section
K 6.3.3)
fsug 58 3
{LEDR H
{LEDB CINMP H
H
{5HR  #88C H
r5UB g The nt.meer of display columns
is designated at 5.
{LEDR H

The CINMP instruction is used for data entry together with other
instructions such as CINHP, CINPT, CIN (alphanumerics), CINSP,

CINCLR and INPUT.

(Refer to Section 7.3 for details.)

By execution of the CINMP instruction, a minus symbol ( — ) is
displayed one column to the left of the designated columns.

Display unit

Designated display columns (5)

————,

Line 5 sopacae . R
Fre——————————— TR ———— 1
! Display of a minus E:f . NCursor position!
i symbol by the CINMP P m T )
Linstruction ___ i :
Colur;"m 50
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6.6.2 Display of a hyphen ("-")------ CINHP

Usable devices k % > 5
: B|lx| 52| ES
Bit device Word (16-bit) device Constant| Pointer | Level ; 21 & oF | ww
= =

x|vy|mlL|s|B|F|T|c|D|w|R|Ao|at]z |V kK|H|P|I|N|E|5|? M9012 | M9011
® o|o

20 O O
® ololololo olo

*1: The number of steps varies with type of device used. See Section 5.2,

] 1

Display command

LEDA : Execution at ON

il

[
{LEDA/LEDB[CINHP [ LEDB : Execution at leading edge
— SuB ] ® I Lepc : Device number Setting data
. is designated Head I/0 number of AD57
LEDC/SUB SUB : Constant is @
Jl LEDR H designated @ Number of display col-
_ umns

FUNCTION

(1) The CINHP instruction is used to display a hyphen ( -) at the
cursor position and shift the characters in the range desig-
nated by S beginning with the cursor position one column to
the left on the display unit of the AD57(S1)/AD58 designated

by @.

@ rNumber of display cqumE}—-———l
la- >l
[
AB,CDEfE | B .EJ&_.._QJLE_.L[‘:]

Cursor position A hyphen is displayed.

(2) The head I/0 number of the AD57(S1)/AD58 designated by (0
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12." at (.

(3) The number of display columns designated by (S can be set
within the range of 1 to 16.
Characters can be displayed at the designated display col-
umns using the CIN:_: instructions.
When a character is displayed by use of the CIN: _} instruction
within the designated display columns, characters are shifted
one column to the left. ,
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(4) If the range of display columns designated by () beginning
with the cursor position exceeds column 0 on a line, the excess
range laps around to the last column of the previous line. And,
characters in the excess range are shifted one column to the
left.

If the designated range exceeds column 0 of line 0 on the
screen, only the characters up to column 0 on line 0 are
shifted.

Characters which exceed column 0 on line 0 are erased.

A (B, B, .C,
.C, D, EF] > | DiEFlc]
Cutsor position A hyphenfis displayed.
©[ & |
.C, D, (E iF] D, By Fyi-]

— T
—_—t ]

Cursor position A hyphen is displayed.

(6) After execution of the CINHP instruction, conditions of the
display become. as follows.

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display

EXECUTION CONDITION The CINHP instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

e [ EE ([
execution | processing | execution execution execution execution
Step 0 END Step 0 END Step 0 END Step 0 END Step 0

1 1! » 1 L 1 1 4 L
Sequence program flow F

L] r L] r 1 Lo

S

1 T

Display command 8?,; I

CINHP (with LEDA)

B R
-

CINHP (with LEDB)
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OPERATION ERROR

PROGRAM EXAMPLE

23

{ege  M9@65
GL—-H # {LEDB LOCATE H
H
B {508 @@eC H
- {SUB § H
K
- {50B 58 X
= —{LEDR H
X8ES  M9865
—i # LLEDB CINHP L
H
= {5ue  @esC H
K
- {58 5 H
- {LEDR

In the following case, an operation error occurs and an error flag
(M9011) is set.

Description

Error Code
D9008 | D9091

The number of display columns designated by @ is out of the range 50
of 1to 16.

503

The following is an example of the program used to display a
hyphen ( -) on a display unit connected to the AD57 loaded at
X/YOCO to OFF.
A hyphen is displayed by turning on XOES.

The position of display is designated at columns 45 to 50 on line 5.

Cursor movement by the LO-
CATE instruction (Section
6.3.3)

The number of display columns
is designated at 5.

The CINHP instruction is used for data entry together with other
instructions such as CINMP, CINPT, CIN (alphanumerics), CINSP,
CINCLR and INPUT. (Refer to Section 7.3 for details.)

By execution of the CINHP instruction, a hyphen ( - ) is displayed at
the cursor position, and the characters within the designated
range are shifted one column to the left.

Display unit

Designated display columns (5}

Ling 5 codecerierimiieiiiieiinanas AD57

M Dispiay of a hyphen
I by the CINHP instruc-

i —
| :'Cursor position!
- b — — i o

Colun"nn 50
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6.6.3 Display

of a period or a decimal point (”.”)------ CINPT

I i S =
Usable devices £ % % | « Ew 5o
Bit device Word (16-bit} device Constant | Pointer | Level l§_ ; 213 88 | &=
» 3 e
x|vy|m|L|{s|B|F|T|c|D|w|R|Acja1|z|V|K|H|P I |N|E|E|® M9012| M9011
@ o0
20 O O
® 010100 |0 o0

*1: The number

of steps varies with type of device used. See Section 5.2.

Display command

11 [ n LEDA : Execution at ON
I 'LEDA/LEDBICINPT}_— LEDB : Execution at leading edge
1 SuB [ ® 1 Leoc : Device number Setting data
is designated
LEDC/SuUB SUB : Constant is (@ | Head 1/0 number of AD57
{ LEDR I._ designated ® Number of display col-
umns
FUNCTION (1) The CINPT instruction is used to display a period or a decimal

point ( . ) at the cursor position and shift the characters in the
range designated by (S beginning with the cursor position one
column to the left on the display unit of the AD57(S1)/AD58

designated by (.

@ rNumber of display columns I——ﬁ
le >

[t | r-
A1B, €D, E iF} [ O | ByCiDyEF L]
A period or a decimal
Cursor position point is displayed.

(2) The head I/0 number of the AD57(S1)/AD58 designated by (@
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12." at (.

(3) The number of display columns designated by ® can be set
within the range of 1 to 16.
Characters can be displayed at the designated display col-
umns using the CIN._: instructions.
When a character is displayed by use of the CIN: _: instruction
within the designated display columns, characters are shifted
one column to the left.
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(4) If the range of display columns designated by & beginning
with the cursor position exceeds column 0 on a line, the excess
range laps around to the last column of the previous line. And,
characters in the excess range are shifted one column to the
left.

If the designated range exceeds column 0 of line 0 on the
screen, only the characters up to column 0 on line 0 are
shifted. '

Characters which exceed column 0 on line 0 are erased.

1Al Byf - 181G

r=1 r-1

1C1 1Dy (Ej i) > [BEiFisd

f .

Cursor position A period (decimal point)

is displayed.

®| s

r-.1 r-=

LG, Dy (E,LF! Dy EgiFyi-)
Cursor position A hyphen (decimal point)

is displayed.

(6) After execution of the CINPT instruction, conditions of the
display become as follows.

tem Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normalfreverse designation

Color designation

Cursor display

EXECUTION CONDITION The CINPT instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

execution | processing Lexecution execution execution execution
Step 0 END Step 0 END Step O END Step 0 END Step 0
1] 1 1 L 1 1 ] -

Sequence program flow [t - 1 —3 . o'
i | : | ;
Display command 8:;'}, I : 1 I : I 1 !
1 1
t 1 ] 1 1
| 1 1 1 1
1 ] 1 1 )
'
CINPT (with LEDA) I—I I l ! '—l rL
: : | : :
] [} ] [} 1
1
CINPT (with LEDB) I I ! : I | :
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OPERATION ERROR

PROGRAM EXAMPLE

In the following case, an operation error occurs and an error flag

(M9011) is set.
. Error Code
Description .
D9008 | D9091
The number of display columns designated by (S) is out of the range of 1
to 16. © 50 | 503

The following is an example of the program used to display a
period or a decimal point ( . ) on a display unit connected to the
AD57 loaded at X/YOCO to OFF.
A period or a decimal point is displayed by turning on XODF.
The position of display is designated at columns 45 to 50 on line 5.

X0pg  MI865
8L—4} #

23

{SUB

H
-{SUB  @88C 3

K

3

LLEDR H

{LEDB LOCATE 3
H
{548  @aeal N
r K Cursor movement by the LO-
U6 5 H [ CATE instruction (Section 6.3.3)
K
{548 58 X
{LEDR H
XaDF  M9865
k 3 {LEDB CINPT H

The number of display columns
is designated at 5.

A

The CINPT instruction is used for data entry together with other
instructions such as CINMP, CINHP, CIN (alphanumerics), CINSP,
CINCLR and INPUT. (Refer to Section 7.3 for details.)

By execution of the CINPT instruction, a period or a decimal point
{ . ) is displayed at the cursor position, and the characters within
the designated range are shifted one column to the left.

Display unit

Designated display columns (5)

................................... 1%
e N

Colur:nn 50
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6.6.4 Display of the alphanumeric characters “0” to “9” and "A” to “Z"------CIN. ! ({_..: 0to 9 or
AtoZ)
Usable devi 5 N
) sable devices 2 ’% % | gg’ gg
Bit device Word (16-bit) device Constant | Pointer | Level E : § -§ o= ws
x|v|m|L|s|B{F|T|c|p|w[r|aclat|z{v|{k|[H|P|1|N|[B|Z|®| [me012|mse011
o0
© 20| |O 0
® O1o0[(0|0|0 o0

*1: The number of steps varies with type of device used. See Section 5.2.

Instruction number in

Displﬂ command [ LEDA : Execution at ON CINO~CIN9
{ F— JLEDA/LEDB| 227 }— LEDB : Execution at CINA~CINZ
leading edge

I suB I @ }'—' LEDC : Device number
is designated Setting data
LEDC/SuB SUB : Constant is

LEDR designated (™ | Head VO number of AD57 |
Number of display col-
® umns
FUNCTION (1) The CIN._: instruction is used to display the alphanumeric

characters ("0” to "9” or "A” to "Z") at the cursor position and
shift the characters in the range designated by ® beginning
with the cursor position one column to the left on the display
unit of the AD57(S1)/AD58 designated by (.

@ [Number of display columnﬂ—————j
[

=

.|
@@@@@U{J > @&@@@[ﬁ]

Cursor position A "G” is displayed.

(2) Use the following instructions according to the alphanumeric
characters to be displayed.

Instruction | Character | Instruction | Character | Instruction | Character | Instruction | Character
CINO “0" CINA “A" CINK “K" CINU “y”
CIN1 “1" CINB “B" CINL “L” CINV “y"
CIN2 “2" CINC “cr CINK “M” CINW W
CIN3 “3" CIND “D" CINN “N" CINX “X"
CIN4 “4" CINE “E” CINO “0" CINY “y
CINS “5" CINF “F” CINP “p” CINZ “7"
CING “6" CING “G" CINQ “Q”

CIN7 “7" CINH “H" CINR “R"

CIN8 “8" CINI “1" CINS “8"

CIN9 “9" CINJ “J" CINT “T"
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(3) The head I/0 number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12." at (.

(4) The number of display columns designated by & can be set
within the range of 1 to 16.
Characters can be displayed at the designated display col-
umns using the CIN._: instructions. -
When a character is displayed by use of the CIN:__ instruction
within the designated display columns, characters are shifted
one column to the left.

(5) If the range of display columns designated by & beginning
with the cursor position exceeds column 0 on a line, the excess
range laps around to the last column of the previous line. And,
characters in the excess range are shifted one column to the
left.

If the designated range exceeds column 0 of line 0 on the
screen, only the characters up to column 0 on line O are
shifted.

Characters which exceed column 0 on line 0O are erased.

A B B .C,
.C, D, E,F] = D, E, F,iG!
Cursor position A "G" is displayed.
®[e]
(C, D, E,IF] D, E,(F|IG]
Cursor position A "G” is displayed.

(6) After execution of the CIN. } instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position .
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display
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EXECUTION CONDITION The CIN._: instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

Instruction]  END Instruction Instruction Instruction
execution | processing |_execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
} l 1 1} 1 1 1 &
1 1 —r—

r 1 4 1 r 1 T

Sequence program flow |{ 1

. ON
Display command OFF I

CINI"} (with LEDA)

l M

CIN " {with LEDB)

e

OPERATION ERROR In the following case, an operation error occurs and an error flag
(M9011) is set.

Error Code
D9008 | D9091

The number of display columns designated by @ is out of the range of 1 50 503
to 16. .

Description

6-119

IB (NA) 66257-A



6. AD57(S1)/AD58 CONTROL INSTRUCTIONS /MELSEC-A

PROGRAM EXAMPLE

) xa00 _H99es

295

The following is an example of the program used to display a
number “5” at a designated position on a display unit connected

to the ADb7 loaded at X/YOCO to OFF.

The alphanumeric characters are displayed by turning on XOEE.
The position of display is designated at columns 45 to 50 on line 5.

T X

{LEDB LOCATE

aac

= {5UB
- {suB
o {508
_X_ﬁ{[ErE MQ#G,SS fLEDB CINS
- {5UB
= {508

Cursor movement by the LO-
CATE instruction (Section
6.3.3)

The number of display columns
is designated at 5.

The CINS instruction is used for data entry together with other
instructions such as CINMP, CINHP, CIN (alphanumerics), CINSP,
CINCLR and INPUT. (Refer to Section 7.3 for details.)

By execution of the CIN5 instruction, a number “5” is displayed at
the cursor position, and the characters within the designated
range are shifted one column to the left.

Display unit

Ling 5 «qeeereenceecrccnancanes

:-D—isE)Tay_o?; n_umb;r]

:"5” by the CINS in-|
|

—— e — — ——

Designated display columns (5)

S - ——,
:1 Cursor position !

—_— R

Column 50 N
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6.6.5 Display of a space ("_.")" " CINSP
i | 8 -
Usable devices 2|8 % < Eg ?_2
Bit device Word (16-bit) device Constant| Pointer | Level 'i ; é | OF | WS
XYMLSBFTCDWRA0A1ZVKHPINE’E‘D M39012 | MS011
® o|o
20 O O
® Ol0|0|0]|0 OO
*1: The number of steps varies with type of device used. See Section 5.2
Display command : LEDA : Execution at ON
11 {LEDA/LEDB |CINSP |—| LEDB : Execution at
leading edge .
| __SuB | @ M LEDC : Device number Setting data
LEDC/SUB | © | is designated (@ | Head VO number of AD57
SUB : Constant is Nomb ¢ disol |
: umber of display col-
LEDR designated ® umns
FUNCTION (1) The CINSP instruction is used to display a space (".") at the

cursor position and shift the characters in the range desig-
nated by ® beginning with the cursor position one column to
the left on the display unit of the AD57(S1)/AD58 designated

by @.

@ [Number of display <:o|umns|l 1

WA By Cy Dy EF | D @&@@ﬂ;;

Cursor position A space is displayed.

(2) The head I/0 number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12." at (.

(3) The number of dispiay columns designated by & can be set
within the range of 1 to 16.
Characters can be displayed at the designated display col-
umns using the CIN._: instructions.
When a character is displayed by use of the CIN._; instruction
within the designated display columns, characters are shifted
one column to the left.
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(4) If the range of display columns designated by .S beginning
with the cursor position exceeds column 0 on a line, the excess
range laps around to the last column of the previous line. And,
characters in the excess range are shifted one column to the
left.

If the designated range exceeds column 0 of line 0 on the
screen, only the characters up to column 0 on line 0 are
shifted.

Characters which exceed column 0 on line 0 are erased.

A B, By iC
C (D, iF] > |iEiFii
Cursor position A space is displayed.
®[ s
.Cy 1Dy E, (F] Dy B Fyi]
Cursor position A space is displayed.

(5) After execution of the CINSP instruction, conditions of the
display become as follows.

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change}
Normal/reverse designation

Color designation

Cursor display

EXECUTION CONDITION The CINSP instruction is executed every scan while the display
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the display command signal
when the LEDB instruction is used.

END Instruction Instruction
execution | processing execution execution exscution execution
Step 0 END [ Step 0 END Step 0 END Step 0 END Step ©
1 1 L
1

—_ — 1

| o

L] ¥

—
Sequence program flow [ | o |
14 -{ —

1 r

; ON
Display command OFF I

(U N -

—————t -

CINSP (with LEDB)

1
1
i
0
CINSP (with LEDA) ﬂ rL r-l_
| :
M P
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OPERATION ERROR

PROGRAM EXAMPLE

23

X898 M9B63
8L—4l #

In the following case, an operation error occurs and an error flag
(M9011) is set.

e Error Code
Description
D9008 | D9091
The number of display columns designated by @ is out of the range 50 503
of 1to 16.

The following is an example of the program used to display a
space at a designated position on a display unit connected to the
AD57 loaded at X/YOCO to OFF.

A space ("_.") is displayed by turning on XO0EC or XOF4.

The position of display is designated at columns 45 to 50 on line 5.

{LEDB LOCATE H
H
- {SuB  @8eC H
¥ Cursor movement by the LO-
- {5UB 5 3 CATE instruction (Section
K 6.3.3)
- {SUR 58
- {LEDR H

| XOEC K996

fLEDB CINSP 1
Xﬂf4_l H
— {SUB  @eal X
= [SUB § The number of display columns
- : is designated at 5.
- {LEDR H

The CINSP instruction is used for data entry together with other
instructions such as CINMP, CINHP, CINPT, CIN (alphanumerics),
CINCLR and INPUT. (Refer to Section 7.3 for details.)

By execution of the CINSP instruction, a space is displayed at the
cursor position, and the characters within the designated range
are shifted one column to the left.

Display unit

Designated display columns (5)

Ling Beeefrerrrenennacnnens B C;D

IDisplay of a space! i Cursor position
:by the CINSP in-i
Istruction !
[Tt J
Colur;'m 50
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6.7 Designated Column Clear Instruction

The designated column clear instruction is used to clear charac-
ters at designated positions on the screen.

Execute designated column clear by use of the following instruc-

tion.
Category I"sﬁrau;t ;on Description
Designated column CINCLR Clears characters at designated columns to the left of
clear the cursor position.
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6.7.1 Designated column clear:----- CINCLR

Usable devices 5l g P =
5% (x| 52| £2
Bit device Word (16-bit) device Constant | Pointer | Level E ; B3| o= | WE
" = [
XYMLSBFTCDWRAOA1ZVKHPINE’E"’ M9012 | M9011
@ o0
20 O O
® O|Oo|OfC|0O 0|0

*1: The number of steps varies with type of device used. See Section 5.2.

Clear command LEDA : E . ON
11 T : Execution at
N} {LEDA/LEDB[CINLR|— LEDB : Execution at leading edge

I suB | @ I Lepc : Device number Setting data
LEDC/SUB | ® M oy .ifoﬁif;?,?ﬁfd @ | Head /0 number of AD57

]' LEDR I—— designated @ Number of clear columns
FUNCTION (1) The CINCLR instruction is used to clear characters of the

number of columns designated by ©Sto the left of, and
beginning with, the cursor position on a display unit
connected to the AD57(S1)/AD58 designated by (@.

L

@ [ Number of clear columns ] ]

TO set value= 1 2 F_S_: E> TO set value=

r-"
.
PR I B R
[ ————

Cursor position Cleared

(2) The head /O number of the AD57(S1)/AD58 designated by
(@should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12." at (.

(3) The number of clear columns designated by S can be set
within the range of 1 to 80.
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(4) If the range of clear columns designated by S beginning with
the cursor position exceeds column 0 on a line, the excess
range laps around to the last column of the previous line. And,
characters in the excess range are cleared to the left.

If the designated range exceeds column 0 of line 0 on the
screen, only the characters up to column 0 on line O are
cleared.

Characters which exceed column 0 on line 0 are ignored.

1A B, L

re r--

(Cy1Dy(E)iF} > |t

Cursor position

®Le6 ]

r=a

&@@? T

Cursor position E:

(5) After execution of the CINCLR instruction, conditions of the
display become as follows.

Hem Condition

Display mode

Cursor line position

Cursor column position

Head VRAM address displayed (no change)

Normal/reverse designation

Color designation

Cursor display

EXECUTION CONDITION The CINCLR instruction is executed every scan while the clear
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the clear command signal when
the LEDB instruction is used.

END Instruction Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step O END Step 0 END Step 0 END Step 0
1] 1 4 L 1 4
—i

L
Sequence program flow [ —

1 | 3

1 - i

ON

Clear command OFF

[

CINCLR (with LEDA)

CINCLR {with LEDB)

I R I A
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OPERATION ERROR

PROGRAM EXAMPLE

23

In the following case, an operation error occurs and an error flag

(M9011) is set.

Descrioti Error Code
escripti

prion D9008 | D901
The number of clear columns designated by @ is out of the range of 1 to |. 50 503
80.

The following is an example of the program used to clear
designated number of columns on a dispiay unit connected to the
AD57 loaded at X/YOCO to OFF.

Clear is executed by turning on XODE.
The position of display is designated at columns 45 to 50 on line 5.

L)_{_B‘BG M9865
k # {LEDB LOCATE H
H
o fSUB  @#88C X
K Cursor movement by the LO-
- {SUB 3 H CATE instruction (Section
K 6.3.3)
= —{5UB 58 H
- {LEDR H
KBDE M98eS
—i 2 [LEDB CINCLR H
H
o {Sup BBeC 3
- K The number of clear columns is
3 tsug & 3 designated at 6.
u {LEDR H

The CINCLR instruction is used for data entry together with other
instructions such as CINMP, CINHP, CINPT, CIN (alphanumerics),
CINSP and INPUT. (Refer to Section 7.3 for details.)
By execution of the CINCLR instruction, characters within the
designated range to the left of the cursor position are cleared.

Display unit

Line 5 -4

............... O

S h— :

| Clear by the CINCLR |
Linstruction |

Designated clear columns (5)

/-

]
prbprhegolll rho@udgubbp gt |
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6.8 ASCIl Code Conversion Instruction

The ASCII code conversion instruction is used to convert the ASCII
characters being displayed on the screen to the ASCIl codes and
store them in designated devices.

By use of the ASCIl code conversion instruction, the store

processing of designated data in the PC CPU can be easily
performed.

Execute the ASCII code conversion of displayed characters by use
of the following instruction,

Category Ins'arau:‘teion Description
ASCIl code conver- .
- : Inputs the ASCIl codes which correspond to the
2;:)anracct>;rsdlsplayed INPUT ASCIl characters displayed on the screen.
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6.8.1 ASCIl code conversion of displayed characters:::-- INPUT

Usable devices =R > -
Z|lZ|8|x| 88| E8
Bit device Word (16-bit) device Constant| Pointer | Level !§_ : Blg| oF | wF
= -] E
XYMLSBFTCDWRA0A1ZVKHPINE’E‘D M9012 | M9011
) OO
® C|1O010(0]|0 - |23 @) O
®) olo|olol|o '
*1: The number of steps varies with type of device used. See Section 5.2.
Conversion command LEDA : Execution at ON
4 } {LEDA/LEDBINPUT} LEDS : Execution at Setting data
eading edge
| SuB | @ H (™ | Head /O number of AD57
LEDC (@, @ Number of characters to
be converted
LEDC ()
Head number of the de-
{LEDR I—— ®) | vices which store con-
verted ASCH codes
FUNCTION (1) The INPUT instruction is used to convert the ASCII characters

which are being displayed on a display unit connected to the
AD57(S1)/AD58 designated by (@to corresponding ASCII
codes and store them in the devices beginning with the device
designated by ©.

The number of characters to be stored as the ASCIl codes,
beginning with the cursor position and moving to the left, is
designated by ®.

(® [Number of characters F

1 A >l
™ i

ABCDEFGH

Cursor position

b15 ~ b8 b7 ~ bO
® 424(B) | 414(A)
©@+1 | 4D | 434(C) ¢
©+2 | 464F) | 454(E) A
©+3 | 48uH) | 474(G)
®+4 00y <— Automatically added to the end of
stored data

(2) The head I/0 number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X.Y120 to
13F, set "12." at (.
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(3) The number of characters to be designated by S can be set at
any number of characters beginning with the cursor position
up to column 0 on line 0.
However, if a value designated by © exceeds the last device
number of the devices designated by ©), an error will occur.

(4) If the range of characters designated by & beginning with the
cursor position exceeds column 0 on a line, the excess range
laps around to the last column of the previous line. And,
characters in the excess range are converted and stored.
If the designated range exceeds column 0 of line 0 on the
screen, only the characters up to column 0 on line O are
converted and stored.

b15 ~ b8 b7 ~ b0

ABCD ® 424(B) | 414(A)

Cursor posltion ©+1 | 44n(D) 434(C)

Y ©+2 | 464F) |  454(E)

EFGH = @43 | 484H) | 474G

©+4 - 00y

®

b5 ~ b8 b7 ~ bo

ABCDE!F; ©) 424(B) | 414(A)

©+1 | 444D) | 434(C)

Cursor position L_—> @+2 464(F) 45(E)

©+3 i 00u

(5) The ASCII codes to be stored in © correspond to designated
characters and are within the range of 00« to FFu.
If a designated character corresponds to code 100~ or above, it
is automatically converted to code 20- (space code) and
stored. ‘

(6) Code 00 is automatically stored in the end of the ASCIl codes
stored in ©.
The method of storage of code 00+ when the number of
designated characters is an even number differs from that
when the number of designated characters is an odd number,
as shown below.

When (S) = 5 When 8 = 4
b15 ~ b8 b7 ~ bo b15 ~ b8 b7 ~ bo
®) 424B) | 414(A) ® 424(B) | 414(A)
©+1 | 444D) | 4340 ©+1 | 4D i 4340
©+2 00y | 454(E) ©+2 004 | 004
Code 00 is stored. Code 0000w is stored.
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(7) After execution of the INPUT instruction, conditions of the

EXECUTION CONDITION

Sequence program flow —

Conversion command OFF

INPUT (with LEDA)

INPUT (with LEDB)

OPERATION ERROR

display become as follows.

Item Condition

Disptay mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display

The INPUT instruction is executed every scan while the conversion
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the conversion command signal

when the LEDB instruction is used.

Instruction|  END Tnstruction
execution | processing |_execution execution execution execution

Step 0 END| Step O END Step 0 END Step O END Step 0
1 — 1 1 1 L 4 L d 1

1 r 1 1 I 1 r

ON

I S

I R IR

n

In the following cases, an operation error occurs and an error flag

{M9011) is set.

Error Code

Description
pt D9008

D9091

The number of characters designated by @ is 0 or a negative value.
The number of characters to be converted exceeds the last device 50

number of the devices designated by @

504
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PROGRAM EXAMPLE The following is an example of the program used to store the
ASCIl character codes of the characters displayed on a display unit
connected to the AD57 loaded at X/YOCO to OFF in designated
devices.

Character codes which correspond to the characters displayed at
columns 45 to 50 on line 5 are stored in devices D20 to D25.

JLxa00_ #3665

{LEDE LOCATE 3

H
- fSue  @@8C H
K Cursor movement by the LO-
o {SuB 3% N, CATE instruction (Section
K 6.3.3)
~ {SUB 58 3}
o —LEDR H
XGEF "9.955 - P K The number of characters is
25_'41 £ 4] LHOU 6 DIB ]'1 designated.
- —LLEDB IWPUT R

B
- {508 @86 X

- {LEDC D18 H :
The codes of the characters
- LLEDC D28 H are stored in devices D20 and
after.

- {LEDR

[

The INPUT instruction is used for data entry together with other
instructions such as CINMP, CINHP, CINPT, CIN (alphanumerics),
CINSP and CINCLR. (Refer to Section 7.3 for details.)

By execution of the INPUT instruction, character codes which
correspond to the characters within the designated range to the
left of the cursor position are stored.

Display unit
______ . b15 ~ b8 b7 ~ bo
Designated columns (5) rOINPUT :
{instruction ‘DZO S B S
Ling B eeeeeenreennnnn —3276[7] » D21 37w : 324
_________ : Iozo 374 : 364
1 Cursor position ! :

L Rr PORTION : D23 00y

Automatically stored

Column 50
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6.9 VRAM Data Read and Write Instructions

The VRAM data read and write instructions are used to read the
display data stored in the VRAM areas or to write the display data
stored in the VRAM areas.

By use of the VRAM data read and write instructions, display data
can be moved in the VRAM areas, and display screen data can be
stored.

Execute VRAM data read and write by use of the following
instructions.

Category Insﬂ;::;on Description
Reads designated number of display data from
| VRAM data read GET designated addresses of the VRAM areas and stores
it in devices.
. Writes diéplay data stored in devices to designated
VRAM data write PUT addresses of the VRAM areas.
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6.9.1 VRAM data read-:-:-* GET
Usable devices £l g > 5
BB | = b=l . Y ro
i i . . . £ =8| 35| 8= s @
Bit device Word (16-bit) device Constant| Pointer |Level | B | | 8 (| OF | WF
| 2 3| £
XYMLSBFTCDWRAOA1ZVKHPINE’E‘” M9012 [ M9011
@ o}fe
S ololo|o|o
26 O O
& ololojol|o olo
® olol|olo|o
*1: The number of steps varies with type of device used. See Section 5.2.
Rea:ilcommand LEDA : Execution at ON Setting data
1t {LEDA/LEDB| GET | LEDB : Execution at g
leading edge Head |
—sB [ ® g edg (™) | Head /O number of AD57
Head address of the
—_""'“I LEDC I @ l— LEDC : Device number @ VRAM areas where di§-
is designated play data to be read is
—l LEDC/SuB I ] l_ SUB : Constant is stored
LLEDC ' designated @ Number of data to be read
I LEDR ]._ Head number of the de-
© | vices which store read
data

FUNCTION

(1) The GET instruction is used to read the number of data
designated by G2 beginning with the address designated by
&Y of the VRAM areas of the AD57(S1)/AD58 designated by
(@and to store it in the devices designated by ©.

(D [VRAM address

@ [ Number of data to be read

AD57(S1)/AD58

VRAM areas
b15 ~ bo ' l
® e
@+1 <4 | I boeee ! Read areas
©+2 )
: § '
@+n
N tt———
1-word data 1-word data
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(2) The head I/O number of the AD57(S1)/AD58 designated by @
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
"13F, set “12." at (@.

(3) The VRAM address to be designated by GD can be set within
the range of —1 to 7679. Setting of "—1" corresponds to the
cursor position of the areas being displayed.

(See Section 1.1.1 for detail of the VRAM areas.)

(4) The number of read data to be designated by (82 can be set at
any number within the range of the VRAM address designated
by GDup to address 7679.
However, a value which exceeds the last device number of the
devices designated by © cannot be set.

(5) If the range of the number of data designated by G2 beginning
with the address designated by G1 exceeds address 7679, an
error occurs and read processing is not executed.

(6) The figure below describes the data stored in the VRAM areas.

b15 ~ b13 b12 ~ b8 b7 ~ b4 b3 ~ b0

—_—

1 ¢ T L——-—Character code (Ou to 3FFu)

Character type (canvas screen data only)
0: Half size character
1: Full size character

First/second half setting of full size character
(canvas screen data only)

0: First half of full size character

1: Second half of full size character

(valid only with a full size character)

Character display method
0: Reversed
1: Normal

Character display color

0: Black

: Blue

Red

: Purple

Green

: Light blue

: Yellow

: White

(7) After execution of the GET instruction, conditions of the
display become as follows.

~l

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed {no change)
Normal/reverse designation

Color designation

Cursor display
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EXECUTION CONDITION The GET instruction is executed every scan while the read
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the read command signal when
the LEDB instruction is used.

END o raction Instruction Instruction Instruction
execution | Processing | execution execution execution execution
Step 0 END ! Step 0 END Step 0 END Step 0 END Step O
] L ] L ] 1 ] L
T
1

L
Sequence program flow | — —

1 T L 1 F 3 LI S

i i
1 1
ON ‘
Read command OFF : : l 1 I : :
s s s e s
GET (with LEDA) ! M : gl ] L
: : | : i
1 1 t 1 1
GET (with LEDB) 1 : i 1 i
OPERATION ERROR in the following cases, an operation error occurs and an error flag

(M9011) is set.

Error Code
D9008 | D9091

Description

The VRAM area address designated by (§1) is out of the range of —1 to
7679.

The number of characters designated by (82 is 0 or a negative value.

The range of the number of data designated by (§2) beginning with the
VRAM area address designated by @ exceeds address 7679.

The range of the number of data designated by & beginning with the
device number designated by @ exceeds the last device number of
corresponding device.

50 504
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PROGRAM EXAMPLE The following is an example of the program used to read display
data from the VRAM areas of the AD57 loaded at X/YOCO to OFF
and to store it in other VRAM areas. :
Display data is read from addresses 1800 to 1809 of the VRAM
areas and written to addresses 600 to 609.

The read data is written to devices D100 to D109.

oL 19036 H3965

{LEDB CPSi 3
H
- {SUB  @e8C X Display of canvas screen data
K by the CPS1 instruction (Sec-
- {Sug 1 y, tion 6.2.1)
- {LEDR H
- P—————1TIEDB CNOU N

- £sUB gGBC 3
K Transmission of canvas screen
B {SUB 2 3} ! data by the CMOV instruction
(Section 6.2.3)

K
= f50B 1688 H

= {LEDR 1

ﬁiﬁnﬁﬁ H%?GS [HDUP '1<899 pi1 W zzsi\g/;::(;;mat:::dress 1800 of
= ——————{LEDB GET H
= —LSUB EBQC X

{LEPC DIl Designation of data read from

B CSuB I1< P addresses 1800 to 1809
L FLEDC D188 3 aR;::i data is stored in D100 and
- LLEDR X

73_ng1 H%?BS EMUUP 588 012 7 zzsisgaAtli\:naga:ddress 600 of
= ————{LEDR PUT N,
- {5UB HBGC 3
B LLEDC D12 X Designation of data write to
8 rsuB II< P addresses 600 to 609

- LLEDC Di1ge J

Designation of data stored in
D100 and after

r LLEDR 3
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D100
D101
D102

D108
D109

b15

b0

6-138

[ GET instruction|

600
601
602

608
609

1800
1801
1802

1808
1809
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6.9.2 VRAM data write-:---- PUT
Usable devi Ela .
sable devices S8« gg gg,
Bit device Word (16-bit) device Constant| Pointer | Level g ; .§ -§ o= W=
; n|=
XYMLSBFTCDWRAOA1ZVKHPINE”E M9012 | M9011
® olo '
@ 100 |10|0
26 O O
62 ololo|o|o olo
& olololo|o
*1: The number of steps varies with type of device used. See Section 5.2.
Write command LEDA : Execution at ON Setting data
| } JLEDA/LEDB] PUT } LEDB : Execution at @ | Head /0 number of AD57
‘ leading edge
— suB | @ Head address of the
@ VRAM areas to where
—1 LEDC | @ | Lepc : Device number display data is to be writ-
. . ten
designated
T EDC/SuB iy ;
/ I ® ]_ SUB : Constant is @ Number of data to be
_—{ LEDC I @ ]_ designated written
Head number of the de-
LEDR @ vices which store data to
be written
FUNCTION (1) The PUT instruction is used to write the number of data

designated by §2 beginning with the device number desig-
nated by &3 to the addresses beginning with that designated
by GD of the VRAM areas of the AD57(S1)/AD58 designated by

(8D [VRAM address AD57(S1)/AD58
@ Number of data to be written
VRAM areas
b15 ~ b0
@ I
i
@ +1 ( ">' ' | Write areas
&D+2
' §
®+" y
Nr———————
Nttt yr—
1-word data 1-word data
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(2) The head I/0O number of the AD57(S1)/AD58 designated by (@
should be upper 2 digits of 3 hexadecimal digits.
Example) If the AD57(S1)/AD58 is assigned to X/YT20 to
13F, set "12." at (@.

(3) The VRAM address to be designated by §) can be set within
the range of —1 to 7679. Setting of “—1” corresponds to the
cursor position of the areas being displayed.

(See Section 1.1.1 for detail of the VRAM areas.)

(4) The number of write data to be designated by (§2) can be set at
any number within the range of the VRAM address designated
by GDup to address 7679.
However, a value which exceeds the last device number of the
devices designated by &3 cannot be set.

(5) If the range of the number of write data designated by
(82 beginning with the address designated by &1 exceeds
address 7679, an error occurs and write processing is not
executed.

(6) The figure below describes the data to be stored at the devices
designated by &3 in the VRAM areas.

b15 ~ b13 b12 ~ b8 bZ ~ b4 b3 ~ b0

et

P b
Character code (Ox to 3FFu)

Character type
0: Half size character
1: Full size character

First/second half setting of full size character
{canvas screen data only)

0: First half of full size character

1: Second half of full size character

(valid only with a full size character)

Character display method
0: Reversed
1: Normal

Character display color
0: Black

: Blue

Red

: Purple

Green

. Light blue

: Yellow

: White

(7) After execution of the PUT instruction, conditions of the display
become as follows.

oMb wWN =

~l

Item Condition

Display mode

Cursor line position

Cursor column position
Head VRAM address displayed (no change)
Normal/reverse designation

Color designation

Cursor display
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EXECUTION CONDITION

Sequence program flowi

Write command

PUT (with LEDA)

PUT (with LEDB)

OPERATION ERROR

The PUT instruction is executed every scan while the write
command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the write command signal when

the LEDB instruction is used.

execution | processing | execution execution execution execution
Step 0 END Step 0 END Step 0 END Step 0 END Step 0
1! 1 1 i 1 1 1
1
L ¢ 1 1 T =1 T

ON
OFF

R R Gt EES
I R ERE

In the following cases, an operation error occurs and an error flag

{M9011) is set.

Error Code

Description

D9008

D9091

The VRAM area address designated by (81 is out of the range of —1 to
7679.

The number of characters designated by @ is 0 or a negative value.

The range of the number of data designated by (§2) beginning with the
VRAM area address designated by (S1 exceeds address 7679.

The range of the number of data designated by (§2) beginning with the
device number designated by (83 exceeds the last device number of

corresponding device.

50

504
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PROGRAM EXAMPLE The following is an example of the program used to read display
data from the VRAM areas of the AD57 loaded at X/YOCO to OFF
and to write it to other VRAM areas.

Display data is read from addresses 1800 to 1809 of the VRAM
areas and written to addresses 600 to 609.
The read data is written to devices D100 to D109.

oL 19936 N9865

-LLEDB CPS1 H
H .
= {5UB #aec 1 Display of canvas screen data
K by the CPS1 instruction (Sec-
fSUB I JH | tion 6.2.1)
{LEDR X
- —————{LEDB CHOU H
]
- LSUB  #68C X
K Transmission of canvas screen
- {SUB 2 1} } data by the CMOV instruction
K (Section 6.2.3)
- {5UB 1688 H
- LLEDR H
Xeea M9@es P K Designati f add 1800 of
45— THOU 1888 DIt J o upanro aodress RO
- e T1 EDB GET 3
H
- fsup  aeal H
- {LEDC D11 X Designation of data read from
K
B LSUB s A addresses 1800 to 1809
B CLEDC D188 H aR;::ldata is stored in D100 and
b~ fLEDR H
K8e1 M9@es PK Designati f add 600 of
78— INOU 688 D12 H oo VRAM srems
- ——LEDB PUT X
]
= {SUBR  @eaC
r Designation of data write to
3 LLEDC D12 X addresses 600 to 609
K
- {sip 18 M
_ Designation of data stored in
B {LEDC Di18@ H D100 and after
- LLEDR 1
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VRAM areas

600

601

———————— — 602
n

[}
—_———_——— -
. X

b1b ~ b0 § §

D100

608
D101

609

D102 ——

1800
D108

1801
D109

1802

GET instruction] § §

-
|
e

1808

1809
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6.10 Display State Read Instruction

The display state read instruction is used to read the state of
display settings mentioned below.

* Display mode
* Cursor position
* Head VRAM address displayed
* Normal/reverse display
* Color designation
* Cursor display

By use ofthe display state read instruction, current state of display

settings can be checked.

Execute display state read by use of the following instruction.

Category Insﬁ:’:‘:o" Description
Display state read | STAT Reads the state of display settings.
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6.10.1 Display state read------ STAT
Usable devices sl g a
TP AR T
Bit device Word (16-bit) device Constant| Pointer | Level l§_ : é -§ o= ws
x|v(m[o|s|B|F|{T|c|p|w|r|aojar|z|v|k|u|r|1|n|B[|5]|®|  |mo012{ms011
@ o|0
20 O @
@ O|1010(C|0
*1: The number of steps varies with type of device used. See Section 5.2.
Read command LEDA : E t ON
11 [ : Execution at
H 'LEDA/LEDBI STAT ]-— LEDB : Execution at leading edge
—— SuUB | @ Setting data
LEDC | © | () | Head /0 number of AD57

1' LEDR I—

®

Head number of the de-
vices which store read
data

FUNCTION

{1) The STAT instruction is used to read the state of display

settings of a display unit connected to the AD57(S1)/AD58
designated by (@and to store the data in the devices
designated by ©.

®
©+1

©+2

©+3
O+4

®+s5
©+s

b15 ~ b0

Display mode

Cursor line posi-
tion

Cursor column posi-
tion

§

Head VRAM address
displayed

Normal/reverse de-
signation

Color designation

Cursor display

—— ——
1-word data

(2) The head VO number of the AD57(S1)/AD58 designated by
(@ should be upper 2 digits of 3 hexadecimal digits.

Example) If the AD57(S1)/AD58 is assigned to X/Y120 to
13F, set "12H" at (.
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(3) Data to be stored in devices @to @16 are as follows.
1) Display mode (stored in ®)
Current display mode setting is stored.

e Color CRT standard mode (for AD57) «-«-«-csveereeeee 00004
¢ Monochrome CRT standard mode (for AD57) ----- 00034
* Color/monochrome CRT enlarged mode-:---++-+-* 0101y
° LCD mode ..................................................... 0202H
» Color CRT standard mode (for AD57-S1) ---+-+-+-+- 00054

2) Cursor line position (stored in ©®-+1)
The line position where the cursor is set is stored.
*Line 0 to 19

3) Cursor column position (stored in ©®+2)
The column position where the cursor is set is stored.
* Column 0 to 79

4) Head VRAM address displayed (stored in ©+3)
The head VRAM address of the range being displayed is
stored.
* Address 0 to 7679

5) Normal/reverse designation (stored in ©®-4)
Current setting of the normal/reverse display mode is

stored.
. Normal display setting .................................... 0
* Reverse d|sp|ay Setting .................................... 1

6) Color designation (stored in ®-5)
Current setting of character color designation is stored.

Set Color |Data Stored| Set Color |Data Stored
Black 0 Green 4
Blue 1 Light blue 5
Red 2 Yellow 6
Purple 3 White 7

7) Cursor display (stored in ©-+6)
Current setting of cursor display is stored.

.Cursoris notdisplayed.................._ .................. 0
* 1-character cursor is displayed ---+-+=-=erereeerrereeene 1
* 2-character cursor is displayed ---------sserreeeeeeee 2
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EXECUTION CONDITION

The STAT instruction is executed every scan while the read

command is ON when the LEDA instruction is used. It is executed
only once at the leading edge of the read command signal when
the LEDB instruction is used.

Instruction END instruction Instruction Instructi Instructi
processing | execution execution
Step 0 END t Step 0 END  Step 0 END Step 0 END Step O
1 11— 1 t 1 1 1 &
Sequence program flow | 11— 1
r 1 F L . =1 T 1 T 7
I l
1 1
| .
Read command ON 1
OFF :
1
[}
]

STAT (with LEDA)

STAT (with LEDB})

B IS e

R i Gt SES

B R

PROGRAM EXAMPLE

The following is an example of the program used to read current

state of display settings of a display unit connected to the AD57
loaded at X/YOCO to OFF and to store it in devices D200 to D206.

o808 n386s

LLEDR STAT i,

H
gaal M

L5UR

{LEDC D28e N

{LEDR

State of display settings are
stored in D200 to D206

The STAT instruction stores the state of display settings in seven
devices beginning with designated device number.

D200
D201
D202

D203

D204
D205
D206

b15 ~ b0

Display mode

Cursor line position

Cursor column position

Head VRAM address dis-
played

Normal/reverse designation

Color designation

Cursor display
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7. APPLICATION PROGRAM EXAMPLES

This chapter gives application programs using the instructions
which control the AD57(S1)/AD58.

7.1 Initial Processing Program

This section gives an example program used to set the display
mode and to clear the screen display/VRAM area.

To display characters to the display unit with the AD57(S1)/AD58,
it is necessary to set the display mode to the AD57(S1)/AD58
meeting the display unit to be used. If the display mode does not
match the display unit, characters cannot be displayed correctly.
Just after the PC CPU is started up, abnormal data might be stored
in the AD57(S1)/AD58 VRAM area causing incorrect display on the
display unit.

Therefore, it is recommended to set the display mode and clear
the VRAM area after turning on the power supply to the PC CPU.

Programming Conditions
(1) AD57 is used.
(2) AD57 is loaded to use addresses X/YOCO to X/YOFF.
(3) The CRT standard mode (0) is set as the display mode.
(4) Display mode is set only once when the PC CPU starts running.
(5) VRAM area is cleared when the PC CPU starts running or when

X005 is turned ON; the area cleared is from address 0 to
address 7679.
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Program Example

N9838
BL—-H fLEDB CMODE X
H
o {5U8 @8aC H Setting display mode
K Setting CRT standard using the CMODE in-
- rd ar 1 .
{5p @ b mode struction
o —{LEDR H
H9039 Xaes Steps 26 to 68 are executed only when the PC CPU
21t # £CJ P8 X mode is changed from STOP to RUN or when the
HIE36 K clear instruction is executed.
26—t -(HoU @ D188 } Setting the VRAM head address
Pt H9@36
32—t {LEDR CLV 3
H
- {SUB  @eec X - . .
Designating the size of .
rsug E N the area to be cleared Sls?ra‘gngh\e/R%h{Ivarﬁﬁ
{ . Ls]g:jtg;g CRT standard struction
M~ fLEDC D188 H{ Designating the head
: address of the VRAM
L fLEDR }| @rea to be cleared
K
- —{+ 1680 D188 1} Setting the initial value of VRAM area head address
6O gBBB ST, P— 0 ( P Executing -steps 32 to 61 are repeated until entire
b van1 VRAM area is cleared.
?B‘——-ﬂ—-—

Explanation

(1) Display mode is automatically set when the PC CPU starts

running if unit name has been entered at the time AnACPU/
AnUCPU parameters are set. In this case, therefore, it is not
necessary to set the display mode in a sequence program
using the CMODE instruction.
If the unit name has not been entered using a peripheral
device, the AD57 CRT standard mode is automatically set. This
means that setting of the display mode is not required when
the AD57 is used in the CRT standard mode.

(2) VRAM area of addresses 0 to 7679 is cleared in five area clear
operations in 1600 address units.
When clearing the VRAM area, an error does not occur if
address to be cleared exceed address 7679. Therefore, the
VRAM area clear is attempted in the range of address 0 to
address 7999 to simplify the program.

(3) Use the CLS instruction to clear only the display screen.
The display screen is also cleared using the CLV instruction, by
clearing the corresponding VRAM area with the CLV instruc-
tion.

7-2
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7.2 Displaying Canvas Screen

This section gives an example of the program used to display the
canvas screen on the display unit.

Proegramming Conditions

AD57 is used.

AD57 is loaded to use addresses X/YOCO to X/YOFF.
The CRT standard mode (0) is set as the display mode.

(1)
(2)
(3)

(4) Canvas screen No. 1 displayed on the display unit in batch by

turning ON XO000.

(56) Canvas screen No. 2 and No. 3 are transferred to the VRAM

area by turning ON X001 in split processing.

(6) Canvas screen to be displayed is changed according to the

input number (X002, X003, X004) that is turned ON.

X002 ON --reeeeee Canvas No. 1 screen is displayed.
X003 ON -----r--- Canvas No. 2 screen is displayed.
X004 ON ------eee- Canvas No. 3 screen is displayed.
Example Program
o 1ape_Moges FLEDB CPS1 !
H
- {sug  agec Displaying canvas
K ; ; screen using CPS1
- ——————sg I Rg_s'gnat'“g canvas screen instruction
- -{LEDR X
22 XB{?] —{PLS M8 H
He H3863
26—+ # {SET  M9866H Split processing instruction
L}
4 £LEDR CNOV H
H
o j———————{SUEk  @88C H A
) ) Transferring canvas
K Designating canvas screen screen using CMOV
of ————{Su8 2 X No. 2 : "
) - instruction
Designating R I — Designating
transfer destination sue  TeeR transfer destination VRAM
VRAM area head B rLEpr 3§ area head address (1600)
address (1600) s
o H?}?GS {1 3 Self-retaining signal for split processing
= iagﬁ!:ikﬂ N9866H Canceling split processing mode
o PLS ¥2 H} CMOV instruction start signal (steps 64 to steps 98)
6612H Hg;?ﬁ —[SET MN9866H Split processing instruction
#3
it {LEDR CHOU N,
H
- f)—————————{SiB  8686C X
L | e § 4| Designating canvas screen Transferring i?}“"_as_
No. 3 screen using the in
K Designating transfer destina- struction
= - T -
SUB 5208 X tion VRAM area head address
o CLEDR (3200)
L 191?65 {43 A Self-retaining signal for split processing
N9865
- L R5T H9866} Canceling split processing mode
7-3
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Explanation

183 XB“BZ —{PLS M5 H
m;wlsu "6;7 H?;f “9;.965 {HDUP g piat 3} Designating the VRAM display head address (0)
XBB3 (Canvas screen No. 2 display instruction}
116} {PLS M6 H
He M5 M7 #9865 P K
128t # + # {40y 1688 D18l H Designating the VRAM display head address (1600}
K884 (Canvas screen No. 3 display instruction)
1294t {PLS M7 N
LI W5 Ké M9865 P K )
133t L2 3 s {M0Y 3288 Diéi1 H Designating the VRAM display head address (3200}
142 HSH LLEDB CP52 N
e, c i Changing the VRAM
H# {508 Bael 3 display head address
N7 . : : ; using the CPS2 in-
S LEDC DiAt Designating the VRAM dis- :
3 play head address struction
o LLEDR

(1) Flow of processing of the example program is shown below.

Canvas ROM VRAM area
0
Canvas When X000 is ON When X002 is ON
No. 1 {batch processing)
1600
Canvas When X001 is ON When X003 is ON Display
No. 2 {split processing) unit
3200
Canvas When X001 is ON When X004 is ON
No. 3 {split processing)
48|
Canvas
No. 4
1) Canvas screen No. 1 in the canvas ROM is transferred to

2)

3)

4)

5)

6)

address 0 to address 15699 of the VRAM area when the CPS1
instruction is executed.

Canvas screen No. 2 in the canvas ROM is transferred to
address 1600 to address 3199 of the VRAM area when the
CMOV instruction is executed.

Canvas screen No. 3 in the canvas ROM is transferred to
address 3200 to address 4700 of the VRAM area when the
CMOV instruction is executed.

Canvas screen No. 1 stored at address 0 to address 1599 of
the VRAM area is displayed using the CPS2 instruction.

Canvas screen No. 2 stored at address 1600 to address 3199
of the VRAM area is displayed using the CPS2 instruction.

Canvas screen No. 3 stored at address 3200 to address 4799
of the VRAM area is displayed using the CPS2 instruction.
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(2) Take an interlock with M9065 so that other instructions will not
be executed while split transferring of canvas screen No. 2 and

93

183

117

121

135

139

153

No. 3.

It is also necessary to take an interlock so that canvas screen
No. 2 and No. 3 will not be transferred at the same time.

(3) To change the screen display modes (CRT standard mode,
enlarged display mode) while the AD57 is used, change the
display mode by using the display mode setting instruction

(CMODE instruction).

If the display mode preset for the canvas screen data and the
mode set by a display mode setting instruction differ from
each other, correct display cannot be obtained.

Example: Display mode for each canvas screen

Canvas screen No. 1 -+ CRT standard mode (0)
Canvas screen No. 2 ----- Enlarged display mode (1)
Canvas screen No. 3 - CRT standard mode (0)

iBHB‘Z (Canvas screen No. 1 display instruction) CPLS M5
i b Mé H? Me865 P K
—it I ria I {Hoy @ pial
P K
- WOV @ piaz
__X_@“N (Canvas screen No. 2 display instruction) TPLS M6
ne M3 n? M3aR5 P K :
=l 4 3 ¥ {HOY 1608 pi1ai
P K
- Ny | Dilez
i",?" (Canvas screen No. 3 display instruction) L N7
H? H3 T H9065 P K
— # # # {Hoy 3288 Dpiel
P K
= - —THOU 8 pla2
H3
— {LEDE CHMODE
Ke H
—1} —~{SUB  @asC
H?
—it {LEDC D1e2
- TLEDR
o {LEDB CPS2
H
- {5UB 48ac
u —LEDC Dlal
B {LEDR

7-5

Designating CRT standard mode

Designating enlarged display
mode

Designating CRT standard mode

Setting display

Designati mode using
. gnating CMODE instruction
display

mode
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7.3 Setting Data Using Keys

Programming Conditions

This section giVes an example of the program used to input
numerical data with the keys on the operation panel connected to
the AD57 and to store the data into the PC CPU data register (D).

(1) ADbB7 is used.
(2) AD57 is loaded to use addresses X/YOCO to X/YOFF.
(3) The CRT standard mode (0) is set as the display mode.

(4) Data input column positions on the screen are as indicated

below.
T0LH [IN@ preeeererrerereemermmmmmmreeeereneeinenae |:——-——Data input area 1

1280 1@ ~eereesrersereerserieeserressesienes [ <——1Data input area 2

70th 66th
column column

(5) The first place (66th column) of each data input area is used for
the entry of a sign.

(6) The input data is a decimal consisting of up to 5 digits.

(7) The keys on the operation panel correspond to the input (X)
device numbers as shown below.

[0 lkey - XOE7, XOEF, XOF7 [ 9 Jkey - X0D8

1 Jkey - X0C7 [ F1_ Jkey - X0CO (start of data entry

Ekey ..... XOCE into data input area 1)
..... key ---- XOC8 (start of data entry

IIlkey X0D7 into data input area 2)

|I|key ..... X0ES key ----- XOF0 (display of a minus

[ 5 Jkey - XOEE {~) sign)

[ 6 |key - XOF6 CLEAR |key - XODE (clearing the data en-

key ..... X0C6 tered to data input area)

[ 8 key - XOCE [ GO _]key - XOFF (end of data entry)

key - XOFE (aborting data entry)
7-6
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Program Example

xace ([F1] key)
Bl—|? {LEDB CON1 b,
18,?8 (CF2] key) roun gBBC 4 | Display of one-character size cursor
w38 - using the CON1 instruction
4 {LEDR 3
Xace M1
20—+ ¥ {SET H18 X
M3e
i
N1 H9865 K . »
24— # THoy 1@ p1i@ X Cursor line position
K
= 8oV /@ pit1 { Cursor column position
- ECALL P2 K
Kecs Mg
39—iF -+ {SET Mi1l 3
n3g
L
M1l  M9B6S 4
43— —{HOY 12 Dit8 3 Cursor line position
K
ON at the com- - {0y 78 D111 { Cursor column position
pletion of data —
entry - s ; {CALL P2 3
Hig  Ri2
S8———t —{LEDB DABIN H Head device num-
nit ber of devices stor-
fLEDC D112 H ing ASCIl charac- .
ters Input data is con-
I . verted into BIN data
i TLEPC D116 } Device  number | i the DABIN in-
storing converted | o1\ 4ion
— fLEDR X BIN data
n9ail K
- ———1{= 583 D9891H—{PLS N30 X
- {LEDR H If decimal ASCII data to be converted is
outside the range of —32767 to 32767
o —LRST  M9811XH when the DABIN instruction is ex-
ecuted, an error occurs; such an error
- ——{RST  D989IH state is cleared.
o —{RST W12 X
Wi M . Data entered to data entry area 1 are
- ¥ il {MOU Dil6 D117 H stored to D117
LEY] P Data entered to data entry area 2 are
—_—
- — Moy Db1ie D118 H stored to D118
- {RST H18 H
- At the completion of processing, initial
- TRST ML state is restored.
- {RST M12 3
xaFe ([SET] key) .
19— TRST W16 3 At the data entry abort, initial state is
3 cRST M1t H restored.
XKBFE N3863
22—t ' {LEDB COFF X
YBFF W At the completion of setting or abort of
] rSUB  @eec H data entry, the cursor disappears from
( key) the screen.
- {LEDR 3
142 LFEND }
P2 HIR3é
143t fLEDA LOCATE H

H
- {548  @88C H

~ LLEDE D118 H Cursor line position | Cursor movement
with the LOCATE
I~ LLEDC Diit H Cursor column instruction

' position

- {LEDR 1
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see7 ([0 ] key)
168;-—4: {LEDB CING K,
%8EF | ([0 ] key) H
it {5UB  @@8C N
XeF7 | ( key) . Display of 0"
L} [0 1 key £sup § A (I;li;ri?sber of display
- {LEDR X
xac7 (11 key)
191} TLEDB CINI 3
B
- {SuUB  @eac H
L rsus & Number of display Display of "1”
- digits
- {LEDR N
: 2 ] ke
212-x—.I?F ( y) CLEDB CIN2 3
H
- [sus  @aec N )
K Numb + disol Display of "2"
B - umber of display
LSUB & X digits
= fLEDR H
xep7 ( key)
233} E y {LEDB CIN3 X
]
= {5t  #ee¢ H . -
i £5UB 'é . Number of display Display o
- digits
- LLEDR H
%8£6 ([ 4] key)
4k {LEDB CIN4 H
[
o {SUB  @@88C H
ispl £ "4
L [SuB 'é 3 Number of display Display o
' N digits
B {LEDR
XOEE ( key)
275t Izl Y {LEDB CINS H
N
o {SU8 46eC H
2 o S 4| Number of display Display of “5”
i digits
o LLEDR X
X8F6 - key)
96—t lIl Y fLEDB CIN6 H
H
- {SUB  @88C X .
5 £5uB § o Number of display Display of "6
t digits
- {LEDR N
sace ([ 7] key)
317t {LEDB CIN? H
H
= {SUR  @e8C
K Numb. £ displ Display of "7"
i r umber of display
TS0 5 X Gigits
o fLEDR H
xace ([ 8 ] key)
338 ~LLEDB CINS H
]
B {SUB  @8eC H
Display of "8"
- r K Number of display 1splay
{SUB 5 R, B
digits
- {LEDR H
xaps ([9_] key)
359t {LEDB CIN9 3
H
o {SUB @@BC H
L £sup 'é A Number of display Display of "9
- digits
B {LEDR H
7-8

MELSEC-A

1B (NA) 66257-A



7. APPLICATION PROGRAM EXAMPLES /MELSEC-A

soFe ([F7 ] key)
380‘———6!‘: y {LEDB CINNP H
H
- fsug  @e8C H "
Display of
- —[SUB g 3 Number of display [ “—" (minus)
digits
- . LLEDR H
X [CLEAR | ke
sos| FOPE ([CLEAR] key) [LEDB CINCLR 3
H
= fSUB  688C 1} Clearing data entry
.. including a
r K Number of digits to area inc
i 5B 6 3 be cleared sign
o fLEDR H
xeFF ([GO] ke PK
422t v) {NOV 6 pize H
- -{LEDB INPUT X
H
o - {sus @88l H
L Designating num- | pata input incom-
i LLEDC D128 N peor of characters plete signal
- fLepe D112 ¥ Head device num-
ber of devices
- LLEDR X where display data
Turned ON if set- N38 are fetched
ting is incorrect. n 3 £SET  M12 H Fetching display
data using the IN-
453 tRe1 ¥ PUT instruction

Explanation

(1) By pressing the or key, one-character size cursor is
displayed in the designated data entry area, thereby permit-
ting the entry of data.

(2) Keyed in data is displayed in the data entry area in the order as
shown below corresponding to the keys pressed.

erosing T IXOFOL Koy - —orn
Pressing (XOCE+) key ---erreeeees —Lu w8
Pressing II] (XOC74) kéy ------------ —u 81
Pressing[__ 2 |(XOCF)key -+ —u.812
PressinglIl(XOFG) key ---reeeneess — 8126
PressinglI“XOEl!) key «-eeeeoee —81265
PressinglIl(XOD:) key «:oeeeeeees -—1 2659
Pressing(XODE) key -rrreeeeeee (Clearing the data)
]
79
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(3) After the completion of keying in of the data, press the
(XOFF) key. Upon receiving the key signal, the following
processing is executed.

1) Fetching the display data with the INPUT instruction
The data displayed in the data entry area is stored to D120
to D122 in the ASCIl code.

Display unit b15 ~ b8 b7 ~ b0
D120{ 31, | 2Dy
—12659 D121| 36, | 324
D122| 39, | 35,

2) Converting the data with the DABIN instruction
The data stored in the ASCIl code are converted into binary
data and stored to D116.

b15 ~ b8 b7 ~ b0

: b15 ~ b0
D120| 31, | 2Dy
; D116 —12659
D121| 364 | 324
D122| 39, | 354

In the binary data conversion processing using the DABIN
instruction, an error occurs if the data to be converted is
outside the range of —327678 to 32767 and processing is
not executed.

Therefore, the example program is written to detect an
error with. M9011 and M9091 if the entered data is outside
the allowable range (—32768 to 32767). If an error is
detected, the data is cleared and the data entry using the
operation panel keys is prompted.
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7.4 Displaying Characters and Word Device Present Values

This section gives an example of the program used to display the
ASCIl characters and the present value of the word devices.

Programming Conditions
(1) AD57 is used.
(2) AD57 is loaded to use addresses X/YOCO to X/YOFF.

(3) Display positions are as indicated below.

— Present data
___ ya : display area
10th line +=esrrrrrererenchornnnnnennnn. co=" :,:ABCD

12th ine wrereevrrerereneadhoriinieninin C.0=L___ " i1ABCD
' \————— — Present data

display area

20th column 29th column
23rd column

(4) The present data is displayed in up to 6 digits with a sign
displayed. in the highest digit place (23rd column).

(5) Display is given in yellow for the ASCII characters and in white
for present data.

(6) At the count-up of a counter, the present data displayed is

highlighted.
Program Example ... Setting “Co= " at D200
o RSC Cé= pzep ¥ Setting "CO=L. ” at to
. D203
o fNovU B628 D284 H Setting “_. A" at D204
PH .
- {M0Y DDB3 D285 § Setting “BC” at D205
P H
- {HOV 88C4 D286 1} Setting "D” at D206
N98635
- i {LEDB COLOR 3
H
~ fsus  eesC H Designating display
¥ Designatin color with the COL-
- sie 6 S OR instruction
o LLEDR
- {LEDR LOCATE ;
H
i tSUB Bt 3 . Moving the cursor
L roup  §g o Cursor fine with the LOCATE
- position instruction (10th
L I5UB 50 3 Cursor'column | line, 20th column)
position
o {LEDR H
- {LEDB PR X
. ] Displaying charac-
i su 60 1 . ters with the PR in-
i Head device of { oi.,ction
fLEDC D288 H ‘devi i R . "
g?swlc:: ::a(::ng {Displaying “C0 =
L er d P s n ABCD")
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171

212

214

H9065

{AsC Ci=

{5UB

—{5UB

—{5u8

—{LEDB LOCATE

.D2a8

{LEDE PR

—{SUR

{LEDC

LLEDR

H
#eac

D268

TLEDB COLOR

{548

{5k

LLEDR

N B
=
-
[

LLEDR BINDR

—LLEDL

—[LEDC

LLEBR

p158

—LLEDR BINDA

LLEDC

TLEDL

L{LEDR

Dy}

Die@

—{LEDR

N9865

LPLS

T 1= lz J_n T
Ll a2
-[m <™

T

{LEDR LOCRTE

H38

—LLEDA PRH

£5UB

LLEDC

H
ganc
[4
b

bise

LLEDR

b
3

X

MELSEC-A

Changing the data in D200 to D203 to

"Cl1= "

Cursor line posi-
tion
Cursor
position

column

Head device of
devices storing
display data

Designating white

Cursor line posi-
tion

Cursor - column
position

Number of char-
acters to be dis-
played

Head device of
devices storing
the characters to
be displayed

Moving the cur-
sor with the LO-
CATE instruction
{(12th line, 20th
column)

Displaying char-
acters with the
PR instruction
(Displaying “C1
[l NI BTN

ABCD")

Designating dis-
play color with
the COLOR in-
struction

Converting present data of CO into
ASCI character-string with the BIN-
DA instruction; the result of conver-
sion are stored in D150 to D152

Converting present data of C1 into
ASCII character-string with the BIN-
DA instruction; the result of conver-
sion are stored in D160 to D162

Moving the cur-
sor with the LO-
CATE instruction
(10th line, 20th
column)

Displaying pre-
sent data of CO
with the PRN in-
struction

7-12
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o1
265—1— LPLS  HSt
N9B65
DT AL VILLY FLEDA LOCATE
nsﬁ_J "
L [SUB  68C
K
L rsus 12
K
. LSug 33
i [LEDR
- TLEDR PRH
"
L LU deec
K
— LU ¢
L [LEDC D16@
L CLEDR
8 M9PES
O kL CLEDB LOCATE
' L rsup  deac
K
- [SUB 18
K
. U 23
- CLEDR
L CLEDB CROSP
0
i —{SUB  @esC
K
= [sup b
- LLEDR
€1 H9B6S
36 3t bedf LLEDE LOCATE
o LSUB  @B6C
K
. LU 12
K
- Lsug 93
. LLEDR
- CLEDE CRDSP
§
- LU deoC
K
- LU 6
- LLEDR
4006 M1@ K18
4aa+—4: W cTa
T8
411b—ir cH1
K25
- cth
%807 M1 K5
a1 ot
2
17— N1
K35
- et
%608
420} fRST  c@
%081
4244 [RST 1

L L . VUV . V.

L

MELSEC-A

Cursor line position

Cursor column
position

Number of charac-
ters to be displayed
Head device of de-
vices storing the
characters to be
displayed

Cursor line position

Cursor column
position

Number of charac-
ters to be high-
lighted

Cursor line position

Cursor column
position

Number of charac-
ters to be high-
lighted

Moving the cursor
with the LOCATE
instruction

(12th  line, 20th
column)

Displaying present
data of C1 with the
PRN instruction

Moving the cursor
with the LOCATE
instruction

(10th  line, 23rd
column)

Highlighting the CO
present data with
the CRDSP instruc-
tion

Moving the cursor
with the LOCATE
instruction

(12th line, 23rd
column)

Highlighting the C1
present data with
the CRDSP instruc-
tion

CO and C1 counting program
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Explanation

(1) Set the character code which corresponds to the ASCII
characters to be displayed at D200 to D206.

(2)

(3)

(4)

(5)

(6)

b15 ~ b8 b7 ~ b0

Set the character display color to
instruction.

D200 304 43y
ASCII characters N D201 20y 3E4
D202 20y 204
“C0= ABCD” D203 20y 204
| D204 B6y 20y
MOV instruction | D205 DDu B3u
D206| 00, Cay,
b15 ~ b8 b7 ~ bo
D200| 31, | 434
ASCII characters _ | D201 204 3Ey
D202 20y 204
——
“C1= ABCD” D203 20y 204
l D204| B, 20,4
MOV instruction D205 DDy B3y
D206| 00, Chy

yellow with the COLOR

Move the cursor to the position where characters are display-

ed with the LOCATE instruction.

Display the characters corresponding to the ASCIl code stored
in D200 to D206 with the PR instruction.

Set the character display color to white with the COLOR

instruction.

Convert the present data to be displayed into the ASCIl code
with the BINDA instruction. The conversion results are stored
to D150 to D152 and D160 to D162.

b15 ~ bo

co 18 4]———————-—
b15 ~ b0

co 32 J—

7-14

D150
D151
D152

D160
D161
D162

b15 ~ b8 b7 ~ b0

20,4 20,4
20,, 20,4
38, 31,
b15 ~ b8 b7 ~ b0
20, | 204
20,4 204,
32, 33,
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(7) Move the cursor to the present data display position and
present data character-strings, stored in D150 to D152 and
D160 to D162, are displayed.

(8) Upon counting-up of the counter, the contact of the corres-
ponding device is turned ON. This highlights the present data
currently displayed when the CRDSP instruction is executed.

7-15
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7.5 Displaying a Bar Graph

This section gives an example of the program used to display a
bar graph with bars arranged vertically.

Programming Conditions
(1) AD57 is used.

(2) ADb57 is loaded to use addresses X/YOCO to X/YOFF.
(3) Bar graph display position is as indicated below.

’,—7—Bar graph display
6th line «+jeereeeeey T r position
R
15th line «+{eeeeveeeee - L_:J
10th  14th

column column

(4) Bar graph display is given for values 0 to 100; 1 division
corresponding to 2 dots.

(5) The following characters are used to display a bar graph.

0 0 0 0 0
1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4
9 k) 9 5 5
[ [ 6 6 [
7 7 7 ? 7
8 8 8 8 8
g 9 9 9 9
1 10 10 10 10
1 11 11 1 1
1 12 12 12 12
1 13 13 13 13
1 14 14 4 14
! 15 5easnusnaa 5 15
1 16 16 6 18
1 17 17 7 17
i L ISE § "
1 19| 18 il 19
[ [ o014 [oo2 | | [ o064 |
765432 76543210
i i
5 5
4 4
5 5
6 [
? 70
8 8
9 9
10 10
1 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
007+ | [ 008« ] [ 009w | [ 00Ax |
Program Example
P K3 -
e‘——lxm}m {RIN X#2e D28 N Cursor line position
P K
o LoV 18 p3e
K H9Ba5 p .
- Lr¢y D28 D31 3= lea Dze call P5 T | Executed only when external input values
P differ from the previous input values and if
o KoV D28 031 3 | they are within the range of 0 to 100.
Xaa1 P K3
Je—it - {BIN X@38 D26
P K
- THOU 14 p3I® H Cursor line position
K N9B65 4 .
- —{> D28 D32 F{»= 1B@ D28 CALL P5 1 |} Executed only when external input values
P differ from the previous input values and if
o HOU D28 032 13 | they are within the range of 0 to 100.
7-16
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W

]

L% L N - R = O -~

[}

ST

)

MELSEC-A

See (2) in Explanation.

Cursor line position

Cursor column
position

Number of “An”
character codes to
be displayed

Cursor line position

Cursor column
position

Number of charac-
ter codes to be dis-
played

Cursor line position

Cursor column
position

Number of “On”
character codes to
be displayed

Moving the cursor
with the LOCATE

instruction
Displaying the
same characters

vertically with the
CC1 instruction.

Moving the cursor
with the LOCATE
instruction

Displaying the
same characters
vertically with the
CC1 instruction.

Moving the cursor
with the LOCATE

instruction
Displaying the
same characters

vertically with the
CC1 instruction.

68 LFERD
PS M9836 K
61—t L/ pze 18 b21
K
o {- 15 p21 p23
K
Processing is ex- =" 1 021 p24
ecuted only when - K
the externally input —.—\‘ - 9 b2t D23
value is “10" or glo K gy 3 LLEDR LOCATE
larger. - -
H
- {SUB  @asC
K
- {SUB 13
- {LEDC D3@
I~ LLEDR
o {LEDR CC1
]
- —{SUB @88l
H
o {SUB  @@BR
Processing is not u {LEDC D21
executed if the ex- __|
ternally input value = \ {LEDR
is “100". K
1420 18 b2t fLEDA LOCATE
K
- £5UB  88ac
- {LEDC D23
- fLEDC D38
' {LEDR
- LEDA CCY
H
= {SUE  @#eac
o fLEDC D22
Processing is ex- L - K
ecuted only when __| tse 1
the externally input i \ -
value is “0 to 80". TLEDR
K
193HC @ p23 3 {LEDA LOCRTE
H
- {508  888C
- CLEDC D24
- fLEDE D3A
B {LEDR
r LLEDR €C1
H
u {SUR  Hedac
H
o {SUB  @afe
o LLEDC D25
- LLEDR
244 {RET
7-17
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Explanation

(1) In response to an external input in the range of 0 to 100, the
input value is displayed in a bar graph.

(2) Bar graph is displayed in the following manner.

D20 [input value| + 10 = D21[Quotient] - D22 [Remainder |

The character corresponding to code “OH” is
displayed; the number of characters to be display-
ed is (10 — 1 — quotient)

(15 — quotient — 1)th line «+------
The remainder is assumed as a character code

(15 — quotient)th line-------+++++-. . . S
and corresponding display is given.

The character corresponding to code “AH” is
displayed; the number of characters to be display-
ed is “quotient”.

15th ling -«eeeeees

Example) Input value of 68

[

"0y"” characters are dis-

D played
“8" character is dis- J 3=9—6
played
68_-'10=6 ....... 8
6 “Au” characters are dis-
l played

(3) The following are the interlock so that processing will not
occur if the input value is the same as the value input
previously.

[<>ID20[D31], [<>][D20[D32]

(4) The following is the interlock so that processing will not occur
if the input value is “100” or larger.

[>=[K100| D20 |

7-18
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8. ERROR CODE LISTS

If an error occurs when the PC CPU is switched to the RUN state or
in the RUN state, error indication is given or corresponding error
code is stored in register D9008, detail error code is stored in
register D9091 and error step is stored in register D9011. Refer to
Table 8.1 and 8.2 for description, causes and corrective action.

8.1 How to Read Error Codes
When an error has occurred, corresponding error code can be
read by use of a peripheral device.
Refer to the Operating Manual of respective peripheral device for
the procedure of read of error codes.

8.2 Error Code List for the AnACPU
The following lists give error messages, error code numbers,
detail error code numbers, description, causes and corrective
action.
Table 8.1 Error Code List for the AnACPU (Continue)

Error Code Detailed '
Error Message Error Code Error and Cause Corrective Action
(D9008)
(D9091) _
“INSTRCT 10 101 Instruction codes which the CPU | (1) Read the error step using a
CODE ERR.” cannot decode are included in the peripheral device and correct
(Checked when program. the program of the step.
STOP—RUN (2) Check the ROM if ‘it contains
or at execution instruction codes which cannot
of be decoded. If it does, repiace it
instruction.) with a correct ROM.
102 Index qualification is specified for a | Read the error step using a

32-bit constant. peripheral device and correct the
program of the step.

103 Device specified by an extended
’ application instruction is not cor-
rect.

104 An extended application instruction
has incorrect program structure.

105 An extended application instruction
has incorrect command name.

106 Index qualification using Z or V is
: included in the program between
[LEDA/B]1X]and [ LEDA/B]IXEND ]

107 (1) Index qualification is specified
for the device numbers and set
values in the QUT instruction of
timers and counters.

(2) Index qualification is specified
at the label number of the poin-
ter (P) provided to the head of
destination of the

scJ], [CALL] [CALLP], [JMP],
LEDA/B | FCALL| and

LEDA/B]BREAK]| instructions
or at the label number of the
interrupt pointer (I) provided to
the head of an interrupt
program.

108 Errors other than 101 to 107 men-
tioned above.

8-1
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Table 8.1 Error Code List (Continue)

MELSEC-A

Detailed
Error | “Eror | cPU
Error Massage Code Error and Cause Corrective Action
(D2008) Code States
(D9091)
"PARAMETER 11 111 STOP | Capacity settings of the main and sub | Read parameters in the CPU memory,
ERROR" programs, microcomputer program, check the contents, make necessary
{Checked at file register comments, status latch, corrections and write them again to the
power on and at sampl-ing trace and extension file memory.
STOP/PAUSE registers are not within the usable
— RUN.) range of the CPU.
112 Total of the set capacity of the main
and sub programs, file register
comments, status latch, sampling
trace and extension file registers
exceeds capacity of the memory
cassette.
13 Latch range set by parameters or Read parameters in the CPU memory,
setting of M, L or S is incorrect. check the contents, make necessary
114 Sum check error corrections and write them again to the
memory
115 Either of settings of the remote RUN/
PAUSE contact point by parameters,
operation mode at occurrence of error,
annunciator indication mode, or STOP
— RUN indication mode is incorrect.
116 The MNET-MINI automatic refresh
setting by parameters is incorrect.
117 Timer setting by parameters is
incorrect.
118 Counter setting by parameters is
incorrect. '
"MISSING END 12 121 STOP | The instruction is not | Write the instruction at the end of
INS" given in the main program. the main program. .
(Checked at 122 The (FEND)) instruction is not | Write the instruction at the end of
STOP — RUN.) L= )
given in the sub program if the sub the sub program.
program is set by parameters.
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Table 8.1 Error Code List (Continue)

MELSEC-A

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"CAN'T 13 131 STOP | The same device number is used at Eliminate the same pointer numbers
EXECUTE (P)" two or more steps for the pointers (P) | provided at the head of jump
(Checked at and interrupt pointers (I) used as destination.
execution of labels to be specified at the head of
instruction.) jump destination.

132 Label of the pointer (P) specified in the | Read the error step using a peripheral
, [sCJ] [CALL],[CALLP] [JMP], | device, check contents and insert a
or jump destination pointer (P).
instruction is not provided before the
instruction. »

133 (1) The instruction was (1) Read the error step using a
included in the program and peripheral device, check contents
executed though the and correct program of the step.
instruction was not given. (2) Reduce the number of nestin

(2) The [NEXT |[LEDA/B[BREAK levels of the [CALL], [CALLP | and
instructions were included in the ] FOR | instructions to 5 or less.
program and executed though
the instruction was not
given.

(3) Nesting level of the | CALL |
| CALLP |and | FOR | instructions
is 6 levels or deeper, and the 6th
level was executed.

(4) Thereisno or[NEXT]
instruction at execution of the
or instruction.

134 The instruction was included in | Read the error step using a peripheral
the program and executed though no | device and delete the instruction
sub program was provided. circuit block.

135 n and (1) Read the error step using a
instructions are peripheral device, check contents
not paired. -and correct program of the step.

(2) There are 33 or more sets of (2) Reduce the number of sets of
and [LEDA/BTIX] and

LEDA/B instructions. IXEND) instructions to 32
or less.
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8. ERROR CODE LISTS __/MELSEC-A

Table 8.1 Error Code List (Continue)

Detailed
Error CPU
Code States

(D9091)

"CHK FORMAT 14 141 STOP | Instructions (including [NOP ) other Check the program of the
ERR" than [LDX], [LDIX], and instruction and correct it referring to

(Checked at are included in the contents of detailed error codes.
STOP/PAUSE instruction circuit block.

— RUN.) 142 Muttiple instructions are given.

© 143 The number of contact points in the
instruction circuit block exceeds
150. ’

144 The instructions are not
paired with the
instructions, or 2 or more pairs of them
are given.

Error
Error Massage Code
(D9008)

Error and Cause Corrective Action

145 Format of the block shown below,
which is provided before the
instruction circuit block, is not as
specified.

P254—

146 Device number of D1 in the

instruction is different

from that of the contact point before
il instruction.

147 Index qualification is used in the check
pattern circuit.

148 (1) Multiple check pattern circuits of
the {LEDA |CHK | - |LEDA | CHKEND
instructions are given.

(2) There are 7 or more check
condition circuits in the
LEDA[CHK] - [LEDA | CHKEND
instructions.

(3) The check condition circuits in
the [LEDA|CHK | - | LEDA | CHKEND
instructions are written without
using X and Y contact
instructions or compare
instructions.

(4) The check pattern circuits of the
LEDA |[CHK | - {LEDA | CHKEND
instructions are written with 257
or more steps.
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8. ERROR CODE LISTS

MELSEC-A

Table 8.1 Error Code List (Continue)

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"CAN'T 15 151 STOP | The|IRET|instruction was given Read the error step using a peripheral
EXECUTE ()" outside of the interrupt program and device and delete the | IRET | instruction.
(Checked at was executed.
oc:ca:rrencte of 152 There is no | IRET | instruction in the Check the interrupt program if the
interrupt.) interrupt program. IRET |instruction is given in it.
Write the [ IRET | instruction if it is not
given.

153 Though an interrupt module is used, Monitor special register D9011 using a
no interrupt pointer (1) which peripheral device, and check if the
corresponds to the module is given in | interrupt program that corresponds to

- the program. Upon occurrence of the stored data is provided or if two or
error, the problem pointer (I} number is | more interrupt pointers (I) of the same
stored at D9011. number are given. Make necessary

corrections.
"CASSETTE 16 -— STOP | Memory cassette is not loaded. Turn off the PC power and load the
ERROR" memory cassette.

"RAM ERROR" 20 201 STOP | The sequence program storage RAM | Since this is CPU hardware error,

(Checked at in the CPU module caused an error. consult Mitsubishi representative.
power on.) 202 The work area RAM in the CPU
module caused an error.

203 The device memory in the CPU
module caused an error.

204 The address RAM in the CPU module
caused an error.

"OPE CIRCUIT 21 211 STOP | The operation circuit for index Since this is CPU hardware error,

ERROR" qualification in the CPU does not work | consult Mitsubishi representative.
{Check during correctly.
execution of Ly
212 Hardware (logic) in the CPU does not
END process) - operate correctly.

213 The operation circuit for sequential
processing in the CPU does not
operate correctly.

214 The operation circuit for indexing in the
END process check of the CPU does
not function correctly.

215 Hardware inside the CPU does not
function in the END process check of
the CPU.

"WDT ERROR" 22 — STOP | Scan time is longer than the WDT (1) Calculate and check the scan time
(Checked at time. of user program and reduce the
execution of (1) Scan time of the user's program scan time using the [CJ] instruction

END has been extended due fo certain or the like.
processing.) conditions. (2) Monitor contents of special register
(2) Scan time has been extended D9005 using a peripheral device.
due to momentary power failure If the contents are other than 0,
occurred during scanning. power supply voltage may not be
stable. Check power supply and
reduce variation in voltage.
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8. ERROR CODE LISTS

Table 8.1 Error Code List (Continue)

MELSEC-A

Error Detailed
Error Massage Code Error cPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"END NOT 24 241 STOP | Whole program of specified program (1) Reset and run the CPU again. If
EXECUTE" capacity was executed without the same error recurs,
(Checked at executing the instructions. Since this is CPU hardware error,
execution of the (1) When the | END] instruction was consult Mitsubishi representative.
END fo be executed, the instruction
instruction.) was read as other instruction
code due to noise.
(2) The instruction changed to
other instruction code due to
unknown cause.
"MAIN CPU 26 — STOP | The main CPU is malfunctioning or Since this is CPU hardware error,
DOWN" faulty. consult Mitsubishi representative
"UNIT VERIFY 31 — Stop or | Current /O module information is Read detailed error code using a
ERR" Contin | different from that recognized when peripheral device and check or replace
(Checked ue (set | the power was turned on. the module which corresponds to the
continuously.) by (1) The I/O module (including special | data (/O head number).
para-m function modules) connection Or, monitor special registers D9116 to
eter) became loose or the module was | D9123 using a peripheral device and
disconnected during operation, or | check or replace the modules if
wrong module was connected. corresponding data bit is "1".
"FUSE BREAK 32 — Stop or | There is an output module of which (1) Check the FUSE BLOWN indicator
OFF" Contin | fuse is blown. LED on the output module and
(Checked ue (set replace the fuse.
continuously.) by (2) Read detailed error code using a
para-m peripheral device and replace the
- eter) fuse of the output module which
corresponds to the data (1/0O head
number).
Or, monitor special registers
D9100 to D9107 using a peripheral
device and replace the fuse of the
output module of which
corresponding data bit is "1".
"CONTROL-BU 40 401 STOP | Due to the error of the control bus Since it is a hardware error of special
S ERR" which connects to special function function module, CPU module or base
modules, the FROM/TO instruction module, replace and check defective
cannot be executed. module(s). Consult Mitsubishi
402 \f parameter I/O assignment is being representative for defective modules.
executed, special function modules
are not accessible at initial
communication.
At error occurrence, the head I/O
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
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8. ERROR CODE LISTS

Table 8.1 Error Code List (Continue)

Error Detailed
Error Massage Code Error cPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"SP.UNIT 41 411 STOP | Though an access was made to a Since it is hardware error of the special
DOWN" special function module at execution function module to which an access was
of the FROM/TO instruction, no made, consult Mitsubishi
response is received. representative.

412 If parameter 1/O assignment is being
executed, no response is received
from a special function module at initial
communication.

At error occurrence, the head I/O
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
"LINK UNIT 42 — STOP | (1) Either data link module is loaded | (1) Remove data link module from the
ERROR" to the master station. master station.
(2) There are 2 link modules which (2) Reduce the number of master
are set to the master station stations to 1.
(station 0). Reduce the link modules to 1 when
the 3-tier system is not used.
"l/O INT. 43 — - STOP | Though the interrupt module is not Since it is hardware error of a module,
ERROR" loaded, an interrupt occurred. replace and check a defective module.
For defective modules, consult -
Mitsubishi representative.
"SP.UNIT 44 441 STOP | Aspecial function module is assigned | Execute I/O assignment again using
LAY.ERR." : as an 1/0 module, or vice versa, in the | parameters from the peripheral device
I/0 assignment using parameters from | according to the loading status of
the peripheral device. special function modules.

442 There are 9 or more special function Reduce the special function modules
modules (except the interrupt module) | (except the interrupt module) which can
which can execute interruption to the execute interrupt start to 8 or less.
CPU module loaded.

443 There are 2 or more data link modules | Reduce the data link modules to 1 or
loaded. less.

444 There are 7 or more modules such as | Reduce the computer link modules to 6
a computer link module loaded to one | or less.

CPU module.

445 There are 2 or more interrupt modules | Reduce the interrupt modules to 1 or
loaded. less.

446 Modules assigned by parameters for Perform again module assignment for
MNT/MINI automatic refresh from the | MNT/MINI automatic refresh with -
peripheral device do not conform with | parameters according to actually linked
the types of station modules actually station modules.
linked.

447 The number of modules of I/O Reduce the number of loaded special

assignment registration (number of
loaded modules) per one CPU module
for the special function modules which
can use dedicated instructions is larger
than the specified limit. (Total of the
number of computers shown below is
larger than 1344.)

(AD59 x 5)

(AD57(S1)/AD58 x 8)
(AJ71C24(S3/56/S8) x 10)
(AJ71UC24 x 10)

(AJ71C21(S1) (S2) x 29)

+ ((AJ7T1PT32(S3) in extension
mode x 125)

Total > 1344

function modules.
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8. ERROR CODE LISTS

Table 8.1 Error Code List (Continue)

MELSEC-A

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D3008) Code States
- (D9091)
"SP.UNIT 46 461 Stop or | Module specified by the / Read the error step using a peripheral
ERROR" Contin instruction is not a special device and check and correct contents
(Checked at ue (set | function module. of the / instruction of the
execution of the by step.
FROMTO para-m
instruction or 462 eter) | Module specified by the dedicated Read the error step using a peripheral
the dedicated instruction for special function module | device and check and correct contents
instructions for is not a special function module or not | of the dedicated instruction for special
special function a corresponding special function function modules of the step.
modules.) module.
"LINK PARA. 47 — Contin | (1) Data written to the parameter (1) Write in parameters again and
ERROR" ue areas of the link of which range check.
was set by parameters using a (2) Check setting of station numbers.
peripheral device does not (3) If the same error indication is given
conform with the data of link again, it is hardware failure.
parameters read by the CPU. Consult Mitsubishi representative.
Or, link parameters are not
written. .
(2) Total number of local stations is
setat 0.
"OPERATION 50 501 Stopor | (1) When file registers (R) are used, Read the error step using a peripheral
ERROR" Contin operation is executed outside of device and check and correct program
(Checked at ue (set specified ranges of device of the step.
execution of by numbers and block numbers of
instruction.) para-m file registers (R).
eter) (2) File registers are used in the
program without setting capacity
of file registers.
502 Combination of the devices specified
by instruction is incorrect.
503 Stored data or constant of specified
device is not in the usable range.
504 Set number of data to be handled is
out of the usable range.

505 (1) Station number specified by the

[LEDA/ B[LRDP] [LCDA/ BILWTP},
LRDP |, [LWTP ] instructions is
not a local station.

(2) Head 1/O number specified by the
LEDA/ B[RFRP][LEDA/ B RTOP),
RFRP], | RTOP | instructions is

not of a remote station.

506 Head /O number specified by the
LEDA/ B [RFRP]|[LEDA/ B |RTOP,
RFRP],[RTOP] instructions is not of a

special function module.

507 - (1) When the AD57(S1) or AD58 Read the error step using a peripheral
was executing instructions in device and provide interlock with special
divided processing mode, other relay M9066 or modify program
instructions were executed to structure so that, when the AD57(S1) or
either of them. ADS58 is executing instructions in divided

(2) When an AD57(S1) or AD58 was | processing mode, other instructions
executing instructions in divided may not be executed to either of them or
processing mode, other to another AD57(S1) or AD58 in divided
instructions were executed in mode.
divided mode to another
AD57(S1) or ADS8.
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8. ERROR CODE LISTS

Table 8.1 Error Code List (Continue)

MELSEC-A

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"OPERATION 50 509 STOP | (1) An instruction which cannot be (1) Read the error step using a
ERROR" executed by remote terminal . peripheral device and correct the
(Checked at modules connected to the program, meeting loaded
execution of MNET/MINI-S3 was executed to conditions of remote terminal
instruction.) the modules. modules.
(2) When the instructionwas | (2) Provide interlock using M9081
executed to a remote terminal, (communication request
the communication request registration areas BUSY signal) or
registration areas overflowed. D9081 (number of vacant areas in
(3) The instruction was the communication request
executed without executing the registration areas) when the
struction. instruction is executed to a
The instruction was remote terminal.
executed without executing the | (3) Execute the ction
[PIDINIT] or [ PIDCONT | instruction. after execution of the | PIDINIT]
instruction.
Execute the instruction
after execution of the [PIDINIT]
and [ PIDCONT | instructions.
"MAIN CPU 60 — STOP | (1) The CPU malfunctioned due to (1) Take proper countermeasures for
DOWN" noise. noise.
(2) Hardware failure. (2) Hardware failure.
602 (1) Failure in the power module, (1) Replace the power module, CPU
CPU module, main base unit or module, main base unit or
expansion cable is detected. expansion cable.
"BATTERY 70 — Contin | (1) Battery voltage has lowered (1) Replace battery.
ERROR" ue below specified level. (2) If a RAM memory or power failure
(Checked at (2) Battery lead connector is not compensation function is used,
power on.) connected. connect the lead connector.
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8.3 Error Code List for the AnUCPU

8. ERROR CODE LISTS

The following lists give error messages, error code numbers,
detail error code numbers, description, causes and corrective
action.
(*: The dedicated error code newly set for the AnUCPU.)

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Massage

Error
Code
{D9008)

Detailed
Error
Code

(D9091)

CPU
States

Error and Cause

Corrective Action

"INSTRCT
CODE ERR"
(Checked when
STOP — RUN
or at execution
of instruction.)

10

101

102

103

104

105

106

107

108

STOP

Instruction codes which the CPU
cannot decode are included in the
program.

(1) Read the error step using a
peripheral device and correct the
program of the step.

(2) Check the ROM if it contains
instruction codes which cannot be
decoded. if it does, replace it with
a correct ROM.

Index qualification is specified for a
32-bit constant.

Device specified by a dedicated
instruction is not correct.

An dedicated instruction has incorrect
program structure.

An dedicated instruction has incorrect
command name.

Index quallification using Z or V is
included in the program between

LEDA/ B[ IX ] and [LEDA/B] IXENDI.

(1) Index qualification is specified for
the device numbers and set
values in the instruction of
timers and counters.

(2) Index qualification is specified at
the label number of the pointer
(P) provided to the head of
destination of the , [ScJ]

CALL],[CALLP], | JMP],

LEDA/B|,{FCALL [and

LEDA/B|, | BREAK | instructions

or at the label number of the

interrupt pointer (1) provided to
the head of an interrupt program.

Errors other than 101 to 107
mentioned above.

Read the error step using a peripheral
device and correct the program of the
step.
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8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Detailed
Error
Code

(D9091)

Error
Code
(D9008)

Error Massage

CPU
States

Error and Cause

Corrective Action

"PARAMETER 11 11
ERROR"
(Checked at
power on and at
STOP/PAUSE
— RUN.)

112

113

114

15

116

117

118

STOP

Capacity settings of the main and sub
programs, microcomputer program,
file register comments, status latch,
sampl-ing trace and extension file
registers are not within the usable
range of the CPU.

Total of the set capacity of the main
and sub programs, file register
comments, status latch, sampling
trace and extension file registers
exceeds capacity of the memory
cassette.

Read parameters in the CPU memory,
check the contents, make necessary
corrections and write them again to the
memory.

Latch range set by parameters or
setting of M, L or S is incorrect.

Sum check error

Either of settings of the remote RUN/
PAUSE contact point by parameters,
operation mode at occurrence of error,
annunciator indication mode, or STOP
— RUN indication mode is incorrect.

The MNET-MINI automatic refresh
setting by parameters is incorrect.

Timer setting by parameters is

incorrect.

Counter setting by parameters is
incorrect.

Read parameters in the CPU memory,
check the contents, make necessary
corrections and write them again to the
memory

-"MISSING END 12 121

INS"

(Checked at

STOP — RUN.) 122

123

124

STOP

The (FEND)) instruction is not

given in the main program.

Write the instruction at the end of
the main program.

The (FEND)) instruction is not
given in the sub program if the sub
program is set by parameters.

(1) When subprogram 2 is set by a
parameter, there is no END
(FEND) instruction in
subprogram 2.

(2) When subprogram 2 is set by a
parameter, subprogram 2 has not
been written from a peripheral
device.

(1) When subprogram 3 is set by a
parameter, there is no END
(FEND) instruction in
subprogram 3.

(2) When subprogram 3 is setby a
parameter, subprogram 2 has not
been written from a peripheral
device.

Write the instruction at the end of
the sub program.
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8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"CAN'T 13 131 STOP | The same device number is used at Eliminate the same pointer numbers
EXECUTE (P)" two or more steps for the pointers (P) | provided at the head of jump
(Checked at and interrupt pointers (I) used as destination.
execution of labels to be specified at the head of
instruction.) jump destination.

132 Label of the pointer (P) specified in the | Read the error step using a peripheral
[cJ] [scJ] [CALL] [CALLP] [JMP], | device, check contents and insert a
or [LEDA/ B[BREAK] | jump destination pointer (P).
instruction is not provided before the
instruction.

133 (1) The instruction was (1) Read the error step using a
included in the program and peripheral device, check contents
executed though the and correct program of the step.
instruction was not given. (2) Reduce the number of nestin

(2) The[NEXT|[LEDA/ B]BREAK levels of the [CALL], [CALLP | and
instructions were included in the | FOR| instructions to 5 or less.
program and executed though
the instruction was not
given. ‘

(3) Nesting level of the | CALL ]
| CALLP|and | FOR|instructions
is 6 levels or deeper, and the 6th
level was executed.

(4) Thereisno or [NEXT|
instruction at execution of the
or instruction.

134 The instruction was included in | Read the error step using a peripheral
the program and executed though no | device and delete the instruction
sub program was provided. circuit block.

135 1) and (1) Read the error step using a
instructions are peripheral device, check contents
not paired. and correct program of the step.

(2) There are 33 or more sets of (2) Reduce the number of sets of
and and
LEDA/B [ IXEND] instructions. instructions to 32

or less.
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8. ERROR CODE LISTS MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Massage

Error
Code
(D9008)

Detailed
Error
Code

(D9091)

CcPU
States

Error and Cause

Corrective Action

"CHK FORMAT
ERR"
(Checked at
STOP/PAUSE
— RUN))

14

141

142

143

144

145

146

147

148

STOP

Instructions (including [NOP)) other
than i LDX l, l LDIX I, ANDX | and

|ANIX | are included in the | CH5]

instruction circuit block.

Multiple instructions are given.

The number of contact points in the
instruction circuit block exceeds
150.

The instructions are not
paired with the
instructions, or 2 or more pairs of them
are given.

Format of the block shown below,
which is provided before the
instruction circuit block, is not as
specified.

P254—

Device number of D1 in the

[CHKID1[ D2 instruction is different

Index qualification is used in the check
pattern circuit.

(1) Multiple check pattern circuits of
the [LEDA[CHK] - [LEDA[CHKEND|
instructions are given.

(2) There are 7 or more check
condition circuits in the
[LEDAICHK] - [LEDA[CHKEND|
instructions.

(3) The check condition circuits in
the {LEDA|CHK | - |LEDA [ CHKEND
instructions are written without
using X and Y contact
instructions or compare
instructions.

(4) The check pattern circuits of the

LEDA[CHK | - |LEDA | CHKEND
instructions are written with 257
or more steps.

Check the program of the
instruction and correct it referring to
contents of detailed error codes.

"CANT
EXECUTE (I)"
(Checked at.
occurrence of
interrupt.)

15

151

152

153

STOP -

The | IRET | instruction was given
outside of the interrupt program and
was executed.

Read the error step using a peripheral
device and delete the | IRET | instruction.

There is no| IRET | instruction in the
interrupt program.

Check the interrupt program if the

IRET |instruction is given in it.
Write the | IRET | instruction if it is not
given. .

Though an interrupt module is used,
no interrupt pointer (1) which
corresponds to the module is given in
the program. Upon occurrence of
error, the problem pointer (1) number is
stored at D9011.

Monitor special register D9011 using a
peripheral device, and check if the
interrupt program that corresponds to
the stored data is provided or if two or
more interrupt pointers (I) of the same
number are given. Make necessary
corrections.
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8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Massage

Error
Code
(D9008)

Detailed
Error
Code

(D9091)

CPU
States

Error and Cause

Corrective Action

"CHK FORMAT
ERR"
(Checked at
STOP/PAUSE
— RUN.)

14

141

142

143

144

145

146

147

148

STOP

Instructions (including [ NOP |} other
than l LDX |, | LDIX |, ANDX | and
|ANIX | are included in the [ CHKI

instruction circuit block.

Multiple instructions are given.

The number of contact points in the
instruction circuit block exceeds
150.

The instructions are not
paired with the
instructions, or 2 or more pairs of them
are given.

Format of the block shown below,
which is provided before the
instruction circuit block, is not as
specified.

P254—

Device number of D1 in the

[CHK]D1[D2] instruction is different

from that of the contact point before
il instruction.

Index qualification is used in the check
pattern circuit.

(1) Multiple check pattemn circuits of
the |LEDA |CHK | - [LEDA | CHKEND
instructions are given.

(2) There are 7 or more check
condition circuits in the

LEDA[CHK] - [LEDA | CHKEND
instructions.

(3) The check condition circuits in
the [LEDA[CHK] - [LEDA | CHKEND
instructions are written without
using X and Y contact
instructions or compare
instructions.

(4) The check pattern circuits of the

LEDA [CHK] - [LEDA | CHKEND
instructions are written with 257
or more steps.

Check the program of the
instruction and correct it referring to
contents of detailed error codes.

"CAN'T
EXECUTE ()"
(Checked at
occurrence of
interrupt.)

15

151

152

153

STOP

The | IRET | instruction was given
outside of the interrupt program and

was executed.

Read the error step using a peripheral
device and delete the | IRET | instruction.

There is no | IRET j instruction in the
interrupt program.

Check the interrupt program if the

IRET |instruction is given in it.
Write the | IRET | instruction if it is not

given.

Though an interrupt module is used,
no interrupt pointer (1) which _
corresponds to the module is given in
the program. Upon occurrence of
error, the problem pointer (I) number is
stored at D9011. .

Monitor special register D9011 using a
peripheral device, and check if the
interrupt program that corresponds to
the stored data is provided or if two or
more interrupt pointers (l) of the same
number are given. Make necessary
corrections.

8-14

1B (NA)} 66257-B




8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

E Detailed

rror Error CPU

Error Massage Code Error and Cause Corrective Action

Code States
(D2008) | (pgoo1)
"CASSETTE 16 — STOP | Memory cassette is not loaded. Turn off the PC power and load the
ERROR" memory cassette.
"RAM ERROR" 20 201 STOP | The sequence program storage RAM | Since this is CPU hardware error,
(Checked at in the CPU module caused an error. consult Mitsubishi representative.
power on.) 202 The work area RAM in the CPU
module caused an error.
203 The device memory in the CPU
module caused an error.
204 The address RAM in the CPU module
caused an error.
"OPE CIRCUIT 21 211 STOP | The operation circuit for index Since this is CPU hardware error,
ERROR" qualification in the CPU does not work | consult Mitsubishi representative.
(Checked at correctly. :
power on.) 212 Hardware (logic) in the CPU does not
operate correctly.
213 The operation circuit for sequential
processing in the CPU does not
operate correctly.
"OPE. CIRCUIT 214 in the END processing check, the
ERR." : operation circuit for index qualification
(Checked at in the CPU does not work correctly.
execution of the -
- . 215 In the END processing check, the
END instrution) hardware in the CPU does not operate
correctly.

"WDT ERROR" 22 — STOP | Scan time is longer than the WDT (1) Calculate and check the scan time
{Checked at time. of user program and reduce the
execution of (1) Scan time of the user's program scan time using the instruction

END has been extended due to certain or the like.
processing.) conditions. (2) Monitor contents of special register
(2) Scan time has been extended D9005 using a peripheral device.
due to momentary power failure If the contents are other than 0,
occurred during scanning. power supply voltage may not be
stable. Check power supply and
reduce variation in voltage.
"END NOT 24 241 STOP | Whole program of specified program (1) Reset and run the CPU again. If
EXECUTE" capacity was executed without the same error recurs,
{Checked at executing the [ END ] instructions. Since this is CPU hardware error,
execution of the (1) When the [ END] instruction was consult Mitsubishi representative.
. END to be executed, the instruction
instruction.) was read as other instruction
code due to noise.
(2 The instruction changed to
other instruction code due to
unknown cause.
"MAIN CPU 26 — STOP | The main CPU is malfunctioning or Since this is CPU hardware error,
DOWN" . faulty. consult Mitsubishi representative
"UNIT VERIFY 31 — Stop or | Current /0 module information is Read detailed error code using a
ERR" Contin | different from that recognized when peripheral device and check or replace
(Checked ue (set | the power was turned on. the module which corresponds to the
continuously.) by (1) The 1/O module (including special | data (/O head number).
: para-m function modules) connection Or, monitor special registers D9116 to
eter) became loose or the module was | D9123 using a peripheral device and

disconnected during operation, or
wrong module was connected.

check or replace the modules if
corresponding data bit is "1".
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8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Detailed
Error Massage Code (E:rror CPU Error and Cause Corrective Action
(D3008) ode States
(D9091)
"FUSE BREAK 32 — Stop or | (1) There is an output module of (1) Check the FUSE BLOWN indicator
OFF" Contin which fuse is blown. LED on the output module and
(Checked ue (set | (2) The external power supply for replace the fuse.
continuously.) by output load is tured OFF or is (2) Read detailed error code using a
para-m not connected. peripheral device and replace the
eter) fuse of the output module which
corresponds to the data (I/0O head
number).
Or, monitor special registers
D9100 to D9107 using a peripheral
device and replace the fuse of the
output module of which
corresponding data bit is "1".

(3) Check the ON/OFF status of the e
xternal power supply for output |
oad.

"CONTROL-BU 40 401 STOP | Due to the error of the control bus Since it is a hardware error of special
S ERR" which connects to special function function module, CPU module or base
modules, the instruction | module, replace and check defective
cannot be executed. module(s). Consult Mitsubishi
402 If parameter /O assignment is being representative for defective modules.
executed, special function modules
are not accessible at initial
communication.
At error occurrence, the head 1/0
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
"SP.UNIT 41 411 STOP | Though an access was made to a Since it is hardware error of the special
DOWN" special function module at execution function module to which an access was
of the instruction no made, consult Mitsubishi
response is received. representative.
412 If parameter /O assignment is being
executed, no response is received
from a special function module at initial
communication.
At error occurrence, the head I/0
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
"LINK UNIT 42 - —_ STOP - | (1) Either data link module is loaded | (1) Remove data link module from the
ERROR" to the master station. master station.
(2) There are 2 link modules which (2) Reduce the number of master
are set to the master station stations to 1.
(station 0). Reduce the link modules to 1 when
the 3-tier system is not used.
"I/O INT. 43 — STOP | Though the interrupt module is not Since it is hardware error of a module,
ERROR" loaded, an interrupt occurred. replace and check a defective module.

For defective modules, consult
Mitsubishi representative.
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8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

modules and data link modules
have been installed.

Detailed
Error Error CPU
Error Massage Code Error and Cause Corrective Action
(D2008) Code States
(D9091)
"SP.UNIT 44 441 STOP | Aspecial function module is assigned | Execute I/O assignment again using
LAY.ERR." as an /O module, or vice versa, in the | parameters from the peripheral device
I/O assignment using parameters from | according to the loading status of
the peripheral device. special function modules.

442 There are 9 or more special function Reduce the special function modules
modules (except the interrupt module) | (except the interrupt module) which can
which can execute interruption to the execute interrupt start to 8 or less.
CPU module loaded.

443 There are 2 or more data link modules | Reduce the data link modules to 1 or
loaded. less.

444 There are 7 or more modules such as | Reduce the computer link modules to 6
a computer link module loaded to one | orless.

CPU module.

445 There are 2 or more interrupt modules | Reduce the interrupt modules to 1 or
loaded. less.

446 Modules assigned by parameters for Perform again module assignment for
MNT/MINI automatic refresh from the | MNT/MINI automatic refresh with
peripheral device do not conform with | parameters according to actually linked
the types of station modules actually station modules.
linked.

447 The number of modules of I/O Reduce the number of loaded special
assignment registration (number of function modules.
loaded modules) per one CPU module
for the spedial function modules which
can use dedicated instructions is larger
than the specified limit. (Total of the
number of computers shown below is
larger than 1344.)

(AD59 x 5)

(AD57(S1)/AD58 x 8)

(AJ71C24(S3/S6/S8) x 10)

(AJ71UC24 x 10)

(AJ71C21(81) (S2) x 29)

+ ((AJ71PT32(S3) in extension

mode x 125)

Total > 1344

(1) Five or more network modules _

have been installed. Make the total of the installed network
448* (2) Atotal of five or more of network | modules and data link modules four or

less.
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8. ERROR CODE LISTS

MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Detailed
Error Error CPU
Error Massage Code Cod Stat. Error and Cause Corrective Action
(D9008) | 2o¢¢€ es
(D9091)
"SP.UNIT 46 461 Stop or | Module specified by the / Read the error step using a peripheral
ERROR" Contin instruction is not a special device and check and correct contents
(Checked at ue (set | function module. of the / instruction of the
execution of the by step.
_FROMTO 462 | P& Iy Module specified by the
instruction or eter) . ) N . .
the dedicated dedlgated |nstruc§t|on for spec]al (1) Read the error step using a
instructions for funct!on module is not a special peripheral device and check and
spedial function function mo_dule or r]ot a _correct pontents of _the ded!cated
modules.) corresponding special function instruction for special function
module. modules of the step.
(2) Acommand was issued toa CC- | (2) Replace with a CC-Link module
Link module with function version having function version B and
under B. above.
(3) A CC-Link dedicated command (3) Set the parameters.
was issued to a CC-Link module
for which the network parameters
have not been set.
"LINK PARA. 47 0 Contin | [When using MELSECNET/(I1})] (1) Write the parameters again and
ERROR" ue (1) When the link range at a data link check.
CPU which is also a master (2) Check the station number settings.
station (station number = 00) is (3) Persistent error occurrence may
set by parameter setting at a indicate a hardware fault. Consult
peripheral device, for some your nearest Mitsubishi
reason the data written to the link representative, explaining the
parameter area differs from the nature of the problem.
link parameter data read by the
CPU. Alternatively, no link
parameters have been written.
(2) The total number of slave
stations is set at 0.
470* [When using MELSECNET/10] Write the network refresh parameters
: (1) The contents of the network “again and check. '
refresh parameters written from a
peripheral device differ from the
actual system at the base unit.
(2) The network refresh parameters
have not been written.
471* [When using MELSECNET/10] Write the network parameters again and
(1) The transfer source device range | check.
and transfer destination device
range specified for the inter-
network transfer parameters are
in the same network.
(2) The specified range of transfer
source devices or transfer
destination devices for the inter-
network transfer parameters
spans two or more networks.
(3) The specified range of transfer
source devices or transfer
destination devices for the inter-
network transfer parameters is
not used by the network.
472 [When using MELSECNET/10] Write the routing parameters again and

The contents of the routing
parameters written from a peripheral
device differ from the actual network
system.

check.
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Table 8.2 Error Code List for the AnUCPU (Continue)

Error Detailed
Error Massage Code Error cPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"LINK PARA. 47 473" Contin | [When using MELSECNET/10] (1) Write the parameters again and
ERROR" ue (1) The contents of the network check.

parameters for the first link unit, (2) Check the station number settings.
written from a peripheral device, (3) Persistent error occurrence may

differ from the actual network indicate a hardware fault. Consult
system. your nearest Mitsubishi

(2) The link parameters for the first representative, explaining the
link unit have not been written. nature of the problem.

(3) The setting for the total number
of stations is 0.

474 [When using MELSECNET/10]

(1) The contents of the network
parameters for the second link
unit, written from a peripheral
device, differ from the actual
network system.

(2) The link parameters for the
second link unit have not been
written.

(3) The setting for the total number
of stations is 0.

475* [When using MELSECNET/10]

(1) The contents of the network
parameters for the third link unit,
written from a peripheral device,
differ from the actual network
system.

(2) The link parameters for the third
link unit have not been written.

(3) The setting for the total number
of stations is 0.

476* [When using MELSECNET/10]

(1) The contents of the network
parameters for the fourth link
unit, written from a peripheral
device, differ from the actual
network system.

(2) The link parameters for the fourth
link unit have not been written.

(3) The setting for the total number
of stations is 0.

477 A ink parameter error was detected by | (1) Write the parameters in again and

the CC-Link module. check.

(2) Ifthe error appears again, there is a
problem with the hardware.
Consult your nearest System
Service, sales office or branch
office.
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Table 8.2 Error Code List for the AnUCPU (Continue)

Detailed
Error
Code

(D9091)

Error
Code
(D9008)

Error Massage

CPU
States

Error and Cause

Corrective Action

"OPERATION 50 501
ERROR"
{Checked at
execution of

instruction.)

502

503

504

505

506

507

508

Stop or
Contin
ue (set
by
para-m
eter)

(1) When file registers (R) are used,
operation is executed outside of
specified ranges of device
numbers and block numbers of
file registers (R).

(2) File registers are used in the
program without setting capacity
of file registers.

Combination of the devices specified
by instruction is incorrect.

Stored data or constant of specified
device is not in the usable range.

Set number of data to be handled is
out of the usable range.

(1) Station number specified by the
[LEDA/ B]LRDP|[LCDA/BILWIP),
[LrDP], instructions is
not a local station.

(2) Head /O number specified by the
LEDA/ B[RFRP] [LEDA/ B]RTOP],
RFRP], [ RTOP|instructions is
not of a remote station.

Head I/0 number specified by the
LEDA/B]RFRP]{LEDA/ B |RTOP|,
RFRP],[RTOP]instructions is not of a

special function module.

Read the error step using a peripheral
device and check and correct program
of the step.

(1) When the AD57(S1) or AD58

was executing instructions in
divided processing mode, other
instructions were executed to
either of them.

(2) When an AD57(S1) or AD58 was
executing instructions in divided
processing mode, other
instructions were executed in
divided mode to another
AD57(S1) or AD58.

Read the error step using a peripheral
device and provide interlock with special
relay M3066 or modify program
structure so that, when the AD57(S1) or
AD58 is executing instructions in divided
processing mode, other instructions
may not be executed to either of them or
to another AD57(S1) or AD58 in divided
mode.

A CC-Link dedicated command was
issued to three or more CC-Link
modules.

The CC-Link dedicated command can
be issued only to two or less CC-Link
modules.
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8. ERROR CODE LISTS

MELSEC-

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Detailed
Error Massage Code :E:rror CPU Error and Cause Corrective Action
(D9008) ode States
(D9091)
"OPERATION 50 509 STOP | (1) Aninstruction which cannot be (1) Read the error step using a
ERROR" executed by remote terminal peripheral device and correct the
(Checked at modules connected to the program, meeting loaded
execution of MNET/MINI-S3 was executed to conditions of remote terminal
instruction.) the modules. modules.
(2) Though there are 32 entries of (2) Use special register D9081
[FROM] or instructions (number of empty entries in
registered with a [ PRC| mailbox) or special relay M9081
instruction in the mailbox (BUSY signal of mail box) to
(memory area waiting for suppress registration or execution
execution), another of the instruction.
instruction is executedto | (3) Correct the program specified by
cause an overflow in the mail box the instruction to other.
(memory area waiting for (4) Set the number of CC-Link
execution). dedicated commands executed in
(3) The instruction was one scan to 10 or less.
executed without executing the
instruction.
The instruction was
executed without executing the
[PIDINIT] or[ PIDCONT | instruction.
The program presently executed
was specified by the
instruction.
(4) The number of CC-Link
dedicated command executed in
one scan exceeded 10.
"MAIN CPU 60 —_ STOP | (1) The CPU malfunctioned due to (1) Take proper countermeasures for
DOWN" noise. noise.
(2) Hardware failure. (2) Hardware failure.
602 (1) Failure in the power module, (1) Replace the power module, CPU
CPU module, main base unit or module, main base unit or
expansion cable is detected. expansion cable.
"BATTERY 70 — Contin | (1) Battery voltage has lowered (1) Replace battery.
ERROR" ue below specified level. (2) If a RAM memory or power failure
(Checked at (2) Battery lead connector is not compensation function is used,
power on.) connected. connect the lead connector.
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APPENDIX /MELSE C-A

APPENDIX

APPENDIX 1 PROCESSING TIME LISTS

The following lists give the processing time required for the
AnACPU/AnUCPU to execute the AD57(S1)/AD58 control instruc-

tions.
POINT |
The processing time given in the following lists has been
measured under the conditions mentioned below. The
processing time may vary with type of module and
operation mode to be used.
The AD57 module is used.
The CRT standard mode is set.
The cursor is not displayed.
Processing Processing
Time (  sec) Time {usec)
Instruction iee Instruction .
Category Name Condition ASACPU AZACPU Category Name Condition A3ACPU A2ACPU
A3UCPU A2UCPU A3UCPU A2UCPU
AdUCPU A4UCPU
Display CNOR 38 49
mode
setting CMODE 794 851 CREV 39 50
instruction 1 character 152 188
- CRDSP
cPS Batch processing | 23231 | 24348 96 characters 2027 | 2219
1
Split processing | 15636 | 1668 Display 1 character 152 184
i CRDSPV
CPS2 111 | 159 condition 96 characters | 2076 | 2213
setting
Batch processing | 23018 | 24175 instructions LOR 47 61
cMoVv - - coto
Display Split processing | 1548 | 1685 1 character 162 | 236
screen . CCDSP
control CLS Batch processing | 15510 | 16184 96 characters 2102 | 2247
instructions Split processing | 1074 | 1141 1 character 160 197
R CCDSPV
Batch processing | 15525 | 16228 96 characters 2051 | 2247
CLv
Split processing [ 1100 | 1177 PRN 1 character 176 | 216
CSCRU 139 167 96 characters 1140 | 1234
Designated
CSCRD . 129 158 character o 1 character 169 208
CON1 109 | 177 display 96 characters | 1240 | 1371
instructions
CON2 113 188 1 character 178 217
Cursor PRNV
contrf)l COFF 113 188 96 characters 1144 | 1245
Instructions Cursor ON 180 219
LOCATE
Cursor OFF 62 76

APP-1
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Processing Processing
| Time (p sec) Time (p sec)
nstruction . Instruction .
Category Name Condition A3ACPU A2ACRU Category Name Condition A3ACPU AZACPU
ASUCPU | puceu ASUCPU | 41ycpy
A4UCPU A4UCPU
1 character 172 212 CINMP 16 characters 293 333
PRV
96 characters 1232 | 1377 CINHP 16 characters 437 490
EPRN 1 character 168 208 CINPT 16 characters 437 490
96 characters 1205 | 1326 (C::mg~ 16 characters 437 490
1 character 162 202
EPR CINA~
96 characters 1328 | 1490 CINZ 16 characters 437 490
EPRNY 1 character 168 | 209 CINSP | 16 characters | 437 | 490
. 96 characters 1207 | 1329 Designated
Designated - column
character | ooy 1 character 158 | 197 CINCLR 282 | 322
displa clear
_ display 96 characters | 1326 | 1488 instruction
instructions
1 ch 11
CR1 character 3 | 19 ASCII code 1 character 163 | 192
80 characters 910 | 981 ‘;(;“;iesr:;:" INPUT
Yy
c 1 character 172 | 219 characters 16 characters 322 | 376
R2
40 characters 956 1041 1 word 177 221
GET
1 character 149 | 187 VRAM data 96 words 1103 | 1191
CC1 read/write
20 character 349 | 400 instructions 1 word 175 219
PUT
e 1 character - 168 208 96 words 1102 | 1189
2
10 characters 348 398 Display STAT 56 72
state read
APP-2
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APPENDIX 2 AD57-S1 DISPLAY MODE SETTING PROGRAM

Shown below is the AD57-S1 display mode setting program.
Include this program at the head of the sequence program (see
Section 6.1 for advice on whether it is necessary to create this

program or not).

[AD57-S1 display mode setting program]
Shown below as an example is the program used when an
AD57-S1 is installed at the O slot of the main base unit.

-M9038
it
{ SUB | K& |—
[ EbR —
— SET [ Y0 }——
RST
[ SEG | Kavio | KaB1 }—
[ Mov | Hesoo [ D100 |—
| mov | Hs001 | D101 |—
{ Mov | Hs5902 | D102 }—
-] MOV | Hsso3 | D103 |—
J MOV | H1504 ] D104 f—
{ Mov | Hooos | D105 F—
[ MOV | H1406 | D106 }—
- MoV | H1407 [ D107 l——J
{ 'Mov | Heoos | D108 }—
[ MOov | Hi1zg | D109.}—-—
—{ 7O [ Ho [ K504 [ D100 [ K10 }—
— TO [ HO [ K516 | Ho10C [ K1 —
—— TO | Ho [ K517 | HFFOD I
70 | Ho [ K533 | __HOO1ID | K1 _}—
RST
—] SEG | K4Y10 | K4B1 |—

APP-3

Execution of the CMODE in-
struction which checks that
the AD57-S1 is installed
(color CRT standard mode)

Display mode setting selec-
tion

Partial refresh setting

Display mode setting, writ-
ing to the AD57-S1

Cancellation of  display
mode settings

Partial refresh setting
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for. '

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six () months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
- (2) Product supply (including repair parts) is not possible after production is discontinued.

3. Overseas service v
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of chance loss and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by Failures of Mitsubishi
products; damages and secondary damages caused from special reasons regardiess of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

- (1) In using the Mitsubishi MELSEC programmabie logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controiler device, and
that backup.and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmabile logic controller has been designed and manufactured for applications
in general industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system is required, such as for Railway companies or National Defense purposes shall be excluded from the
programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.

When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport
devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particularly high reliability is required in terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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