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Introduction

Thank you for selecting the KEYENCE MT series.
This instruction manual describes detailed wiring and operating procedures for the MT-100 and MT-
150. Please read this manual carefully to get the best from your MT-100 or MT-150,

Features
+ Serving as man-machine interface at the production site

» Easy data-editing using handwriting console
Data entry using handwriting console MT-1 makes it easy to edit data on the screen. After installing
the main unit, you can easily make modification or addition to the screen data.

* Bright and clear screen
The MT-100 employs a highly bright CFL (cold-cathode tube) for the back light, ensuring bright and

clear display.

+ 3-color screen
The MT-150 employs colored LED (hght—emntmg diode) for the back light, allowmg you to view the

state of equipment in real time through change in color,

« Storing up to SGO-page screen data
Up to 500-page (6 file max.) screen data can be stored using the large capacity memory card. The
data stored on the memory card can be copied onto multiple MT-100/150 screens.

* Displaying production information
Data on production information can be displayed using numerals or bar (percentage representation),
allowing you to view production state in real time,

» Displaying state of equipment
The MT-150 is equipped with an alarm-message insertion function. Also the state of equipment can be
d:splayed inreal time.



System Configuration

Editing data on screen

MT-100/MT-150

, CERERET

Handwriting console (MT-1)

<
Editor system disc
MT-3H1/5H1

> Personal computer

RS-232C
Loy
Memory card

RS r

Card writer/reader (Z-1)

OP-50906 (3 m)
< Suppiied for editor

Operation
Wﬂ”/
Parallel
MT-100/MT-150
Seral >
RS-232C ==

Personal computer




Part Names

Main unit
The MT-100 and MT-150 are nearty identical in construction,

REYENCE

L m) : ;
® er::::::: P = - ] @_

1 L = @
® ®

() Display Panel
Displays and edits messages on the screen.

(@ Next Page Key
Allows the next page to be displayed.

® Contrast Adjustment Trimmer
Adjusts the display panel liquid crystal to an optimal contrast.

(& Front Cover

(® Handwriting Console Connector Port
Connects the unit with the handwriting console.

(® Memory Card Insertion Slot
Allows a memory card for storing created messages to be inserted.

(@ Function Switches



Mode Change Dip Switches
(The MT-150 is not equipped with these switches.)
Switches operation modes,

® I/O Terminal Board

Allows connection for paralle! input, READY output, alarm output, and power supply.

@ RS-232C Connector Port

Serial input/output connector for communication with personal computer. (RS-232C compatible

£XCept connector contour)

Handwriting console (MT-1)

I

Connector Port for Main Unit
Connects the main unit and
handwriting console with the special
cable,

Stylus Housing
Accomodates the stylus,

Operation keys
Allows the handwriting INPUT modes
to be selected.

Shift Display LED

Lights when SHIFT mode is used and
indicates that subfunctions can be
used.,

Handwriting Input Panel

Allows characters and numerals i be
entered in handwriting using the
stylus.

Special stylus

Allows characters and numerals 1o be
entered when its tip is pressed to the
handwriting input panel.

= Refer to "Handwriting Console Functions & Connection to MT-100/150" (p.7) for the operation keys.



Operating Procedures

1. Laying out a screen

Using handwriting console Using personal computer and special editor
= Seep.7. = Seep 6.

2. Setting input/output forms into/from main unit

MT-100 MT-150

0 IE ==%l Q
EERRRREEREEe

O\ )

L _
Rear side of NiT--mq

ON
1 2 3 4 5 &8 7 8

Perform setting using the DIP switches to Perform setting using the memory switches
match the MT-100 with the external (displayed on the screen) to match the MT-150
equipment to be connected. with the external equipment to be connected.
= See p.29. = Scep.29.

3. Connecting MT-100/150 to external equipment (PLC, etc.)

PLC MT-100, MT-150
(KV series) > See p .31,



SCREEN LAYOUT

Laying Out Screen

Using handwriting console

Connect the handwriting console to the main unit using the special cable, then start to lay out a screen.
(When connecting the handwriting console, be sure 1o set the MT-100 to the PARALLEL mode.

= See p.29.)

Main

Special cable (supplied for MT-1)

Handwriting console
(MT-1)

Note: Before connecting, make sure that the projected sides of the connector face up {as shown
above).

Using editor

Connect the personal computer to the main unit using the special cable, then start to lay out a screen
using the editor,

{When connecting the personal computer, be sure to set the MT-100 to the SERIAL mode.

= See p.29.)

MEYENCE
wiams

LIE==

Editor system disc
MT-3H1/5H1

Main unit ©

OP-90806
(supplied for editor)

)

Personal computer

Procedures for laying out a screen using the editor are described in "MT-3H1/SH]1 Instruction
Manual”.

Procedures for laying out a screen using the handwriting console will be described on the following
pages.



Handwriting Console Functions &
Connection to MT-100/150

Functions of handwriting console MT-1 e 'g!;] FFEE)
. . clle ) ey ,
Entering and deleting characters —
Viewing screens 2 e = L, B
Copying and deleting screen data = :" = = e ";“
Setring switch windows l 4 ” 5,’ 5 H l cv” ]
Setting screen functions ‘ — = =
=7l [2x) [27] (2=} (=) [,
Data storing, retrieving and U 1 , 2 ] =1 l @ [ZJ
verification using memory card
Setting memory switches (only with MT-150) . SHIFT Q f
—.
« Keys with double-staged characters have two functions (main and subfunction), . e lnctien
gL
+ To switch the main and subfunctions, press SHIFT. - .
. — Subfuetion
Shift OFF Shift ON |
Main
SHIFT . tunction & , ﬂ Subfuncnon
Is not iit Is lit

Connecting handwriting console to MT-100/150

Be sure to set the MT-100 to the PARALLEL mode before connecting it with the handwriting console
{(not required with the MT-150).

= Seep.29,

1.Open the front cover.

2. Connect the handwriting console 0 the main unit using the special cable,

@

Handwriting console Special cable

Note: Make sure that the projected sides of the connector face up.



SHIFT Toggles main and subfunctions.
I ey
ENTER Allows DELETE, COPY, CW, CR and CV key functions to be executed and also allows numeral value,
277 key code, and fille name to be entered.
_ETJK? ‘ DELETE Allows characters, entire sections of text, Allows hexadecimal code A to be entered.
A "~ key file to be deleted.
aE— COPY Allows text to be copied by page in Allows hexadecimat code B 1o be enterd.
B key CONTROL mode
Bz OPERATION | Sets OPERATION mode. Allows numeric Allows hexadecimal code C to be entered.
c key data from external equipment to be
| displayed on the desired page
B EDIT Sets EDIT mode . Allows data to be input . Allows hexadecimal code D to be entered,
D key for editing screen layout and display Hexadecimal
funetions (attributes) to be set, codse?(nw
=18 CONTROL Sets CONTRCL mode . Allows data on an Allows hexadecimal code E to be entéred.
E key entire screen to be copied or deleted or
data on all pages to be deleted.
- K CARD Sets CARD mode. Allows a file to be Allows hexadecimal code F to be entered.
E key written to or read from the memory card.
Allows z file in the main unit and on the
memaory card to be compared, and a file
on the memory card to be deleted. Also,
allows all flles on the memory card to be
deleted.
CLEAR Cancels the DELETE, COPY, CW, CR, and GV key functions and aisc ailows the entry of numeral and
U7 key code file names.
= ALPHABET Allows English characters to be ALLCLEAR [ Allows all text on screen, ail pages in the
AC key recognized during handwriting input, key main unit, all files in the card to be cleared.
= KANJI Allows kanji characters to be recognized Allows numeric O to be entered,
"*O'} key during handwriting input
B HIRAGANA Allows hiragana characters to be Allows numeric 1 to be entered.
‘Id‘ key recognized duning handwriting ingut.
o KATAKANA | Allows katakana characters to be Allows numeric 2 to be entered.
9 key recognized during handwriting input. Numeric input
key
e NUMERAL Allows rumeric charagters and cedes to Allows numeric 3 to be enterad.
3% key be recognized during handwriting input.
E CHARACTER | Allows character input modes Allows numeric 4 1o be entered.
4 INPUT MODE | (handwriting, JIS code, ASCIl code
key numerical data input area designation} to
be switched.




Allaws numeric 5 to be entered

N PAGE Allows a specified page to be called in
5 key EDIT or MONITOR mode.
58 PREVIOUS Allows the previcus page to be displayed Allows numeric 6 to be entered.
5 PAGE in EDIT or MCNITOR mode
Key
) NEXT PAGE | Allows the next page to be displayed in Allows numeric 7 to be entered.
"‘7 key EDIT or MONITOR mode
Numeric input
key
£z 4 MONITOR Sets MONITOR mode. Allows the laid-out Allows numeric 8 to be entered.
8 key screen to be viewed on screen,
Frype CURSOR SIZE | Allows the cursor size to be changed. Allows numeric 9 to be entered,
g key
ry Moves the curser up, Card write Allows a file to be written from the main
key unit to the card,
CW
3 Moves the cursor down Card read Allows a file to be read from a card to the
ca key main memery.
ARROW
ki
p eys Moves the curser to the feft. Compare Compares a fil2 in the main unit and on the
oV key memaory c¢ard to be compared for

identicalness.

Moves the cursor to the right,




Inputting Data (EDIT mode)

M

1. Calling up the EDIT mode

%
D

Press the "EDIT key"

2. Selecting page (Selects on which page character's.ar'e to be entered.)

Abbreviation for SHIFT _l PAGE

Current page number (exampie)

i

"

~e— L) ’
; Lmnu
é ) Abbreviation for HAND R ]
{Handwriting input mode)—] Page to be cailed up.
Example P17 lf you enter an incorrect page number,
P [ press the orange and reenter the

correct page number.

RE
-

—

When "959" is entered as the page No., the empty page having the lowest page No. will amomatically

be searched for and displayed.

Pressing 37 automatically activates the shift function, and the characters displayed on the lower
section of the keys may then be input.
* 1f data is input on page 254, that screen will be displayed for several seconds after the power is

turned ON:

To call the next page or the previous page.

i

.~ =

1. Next page

2. Previous page

3. Selecting INPUT mode
Press {*2} according 1o the desired INPUT mode.

H: Handwriting

* Note that the system must be in either EDIT or MONITOR mode

Characters can be input by handwriting

D: Specifying numertc input area

Specifies an area for insertion of numeric data input from external,




hador 808 - LN & Sl )
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S but Hiragana and kanji cannot be input when either quarter or half size is
) specified for the character size,

RS lgﬁl 1Al Pressing changes the character size, Six different sizes are available,
9

L,41 _ 21 _Full___ Double 4times___ 6 times _|
size size size width the size the size

M Reference position for each character size.

Number of characters able to be input for each size*

* Note that the actual number of characters that can be input depends on the cursor position and the
frequency of changing character size.

Make sure that the number of characters entered does not exceed the number given on the "Total”
line of the table.
5. Moving the cursor (to specify a position for input)

To the right To the left Up Down
€ 4 \/
c C c

) |
* The cursor moves according to the arrow key

Ph| [+
” 1ﬂ’ or M Qﬂ‘

Press the key according to the INPUT mode.

6. Inputting data (handwriting)

7. Checking screen layout .

The system changes to the monitor screen when data is registered.




Data Input - Handwriting
With the handwriting console MT-1, characters and numerals can be entered in handwriting,

12

W Procedures
Enter characters using the procedure described in "Inputting Data”™ (p.10). Set the INPUT mode to
"H"

[ To enter a character or numeral on the handwriting input panel, use the special stylus. j

Input panel

— Tar| [re] (741 (5= [ﬁi After entering a character on the
- i 1 2 3] 1AG] panel, press the key corresponding to
! ' ' the type of character to dispiay it on
'_ the screen,
“ >l f

Displaying a letter in lowercase |
To display a letter in lowercase on the screen, enter it in uppercase in the lower right quarter of the
input panel, '

) | =] -m

Note: Be sure to enter a letter in uppercase on the input panel,

Correcting an entered character
« To cancel a character after it has been entered:

; Beepl
& =

» If the character entered is recognized incorrectly and displayed as a different character:

Beep!
F l‘ Move the cursor to the incorrectly-
)’ ) (% E displaved character and reenter the

Enter another character using the
stylus,

character.

If a character is entered incorrectly, an alarm will sound three times. If this happens, reenter the
character,



Notes on Writing in Characters

11

Characters cannot be entered when:

= The character size is different from the cursor size.

Change the cursor size, then enter the character.

+ Uneven pressure is applied to the handwriting input panel. (This may cause the character to be
incorrectly recognized.)

The maximum number of characters that can be input on each screen is shown in the following

table. When laying out a screen, refer to the numbers given here,

52
characters

48
characters

24
characters

12
characters

characters

4
characters

* The number of characters that can be input onto each screen varies according to the atrangement of
data on the screen.

Enter a character in the specified area of the input panel in as large strokes as possibie.

If the pressure on the panel is not uniform, the character may be recognized incorrectly.

Be sure to use the special stylus to enter characters.
Using anything other than the stylus may cause damage to the panel surface.



Selting Area for Numeric Data Insertion

In this mode, numeric data (such as data on production information) sent from external equipment
using BCD mgnalscanbemsenedmapmetarea.
Also, numeric data can be displayed in a percentage graph in this area.
= See pp.34-36.

14

N Procedure

Set area using the procedure described in "Inputting Data” (p.10).

1. Selecting the DATA. mode

E— K

Indicates Indicates Indicates the Indicates No.
DATA area No.  number of of page

made digits in currently
numericdata  being edited.
to be insertad,
2. Setting insertion area.
i + + | Ay
TA &+ [ew] Lcr l 5 U
3 »-ﬂa::lz
- - |
cV

3. Selecting the number of digits

(4, 6, or 8 digits) [
9 =» - ! . ) I
é ) X
8¢ 6
Infdal setting for the number of
digits is 4"

4, Setting insertion area No. (0 to 9)
Example: Setting area No. 2

No. key o
owey | * IXT
H lﬁ?ﬁm?& J000&E -
2 =Eexl &

' ENR - S

= T iy

= RSN S

: R R SR Y

Area No.

To insert numeric data from external
equipment, an insertion area must be
called up before data can be input in it.
Therefore, each area must be assigned
aNo. (0to9). Initial area No. setting
is 0",

Move the cursor to the left side of the
insertion area using % and arrow
keys (2], [&], [E] and (7)), For
example, if the numeric data to be
inserted consists of 4 digits, space for
3 digits is required in addition to the
space where the cursor is currently
placed.

Note:

To confirm that you are in SHIFT
mode, check whether "S" is displayed
on the bottom left corner of the screen.

You must be in SHIFT mode, (See
step 3.)

Area No. displayed on the bottom of
the screen will change to "2".

Space for 4 digits is highlighted and
the cursor moves 1o the right. The
area No. displayed on the bottom of
the screen will return to "0",

Note: Insertion areas cannot be assigned the same No. on one screen.

When setting is complete, press SHIFT to release this key and cancel the SHIFT mode.

= For insertion of numeric data during operation, see "Inserting Numeric Data” in the section "CONNECTION

£ MDPED ATTOWR" f+ 24Y




Alarm Window (MT-150 Only)

Set the alarm window and register alarm messages as follows (This function is available only with the
MT-150.):

H Procedures

1. Setting the alarm window
In MONITCOR or OPERATION mode

One line
(fll-size character width)

Set "ALARM WINDOW" to "O" on the screen function menu screen. Enter the MONITOR or
OPERATION maode to check whether the alarm window is set properly. When it is set properly, one-
line (full-size character width) display on the screen is highlighted as shown above (fixed),

2. Registering alarm messages onto registration pages (pages 200 to 249).

Register alarm messages to be inserted into the alarm window and No. of page having detailed
information on each alam message. (The registration can be made using the same procedures as those
for laying out a screen. J :

Example: Registering alarm messages onto page 200 (The frame lines shown in the figure are not

actually displayed.)
wWtr— Enter alarm message No. 0 into this frame.
yE—= (O
T —3 ] — Enter alarm message No. 1 into this frame.
'_*O'I- . ———— Enter No. of page having detailed information on
GTO 00 T—— alarm message No. 1, into this frame.
Enter No. of page having detailed information on

alarm message No. (, into this frame.,

» Character sizes that can be used to enter alarm messages are quarter, half, full, and double width,

» Enter No. of page having detailed information on each alarm message, into the specified position
(shown above) using 3-digit numeral.

+ Enter proper information on each alarm message onto the specified-page screen beforehand.
= Seepls.

* Up to 100 alarm messages (No. 0 to 99) can be registered.

200P 201 - s e e OGS

v o EEEEEERER v Al SEmmE ZapiEsy | Non( D _oEEERT
No V|| EEREEFT F3 iNe. 3 BB N F v T | [ Nodgy T\ EEh | h
e 215, !04-‘ 102 lI EOU? 1:.‘43}.

= For insertion of the alarm message during operation, sec "Inserting Alarm Messages (BCD input) " of section
"CONNECTION & OPERATION' (p37).

10



Registering External Characters

1A

Up to 14 illustrations or symbols can be created and registered as external characters on a specified
page.

N Procedure .
Create and register an illustration or symbol using the procedure described in "Inputting Data” (p.10),

1. Calling up the page for creating and registering an external character (page 255)

P Screen for displaying |
% an exle—'ma—l_a{aractér»{j
s &= character. (height x width: 15 x 15

l@ i .
—r g Screen for creating
l ‘ ¢ ¢ an external character

x|

- The top left corner coordinates are
% regarded as the origin (00, 00).

i Indicates the cursor position on the
' screen for creating an external

2. Selecting registration No. (1 to 14)
Example: Selecting No. 4

7I~—tc+ q@%‘g’ﬁmﬂl@ﬁ% D
) ) ' =

3. Creating an external character (by highlighting dots)
Move the carsor to the desired position using the arrow keys, then highlight the dots using [zs].

04 u 4§ Registration No.

33 0Q
77100 !

\1'

« To create a vertical Iine -
’ Pan of screen for

Repeat as many times as desired. eating extemnal character
- IR
e L * S s n
T —ical — BT =
¥ ) :

+ To create a horizontal line
Repeat as many times as desired.

= +- f = I ——iat
— =7 - q_.};? S8 8 8 B &

« To create a slanted line
Repeat as many times as desired.
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If you make a mistake in highlighting dots, press [x+] again. The dots will no longer be highlighted.

By combining vertical, horizontal and slanted lines as required, you can create a full-size external
character on the creating screen. (width x height: 35 x 32 mm)

4. Registering the created external character

Example: Registering the character as No. §
- l =T

* To register the character as No. 4, press, in order, SHIFT, @ ,and @ .

M Clearing external characters on the creating screen
. — Press the keys as shown on the left.
>7 { l
- E - The character on the screen will be
) ! ' cleared.

* The external characters that have
been registerad are not ¢lzared.



Eaataribe i LR YITH

Characters/Area

Deleting a character

M Procedures
Follow steps 1 to 5 described in "Inputting Data” (p.10), then proceed as follows:

1. Positioning cursor

T ¥ Change the cursor size to quarter
cw | L CR %%E‘M and move it to the upper left of the
- > T LT character to be deleted.
ey The cursor will move.

Move the cursor w the upper

left of the characterto be

deleted.

2. Specifying the cursor size.
Magnify the cursor size according to

I ' ] ‘ l ‘ the character fo be deleted.
.r
; 9 t&g E_Egcd? }K;}*] ‘ The cursor will magnify.
3 v 7L Note:
: The character canmot be deletad if the

cursor size is different Erom the character

size,

3. Selecting the DELETE
Select the DELETE mode,
"DEL? will be displayed on the

I
SRES AN bottom of the screen to confim
; v L whether the character should be
- deleted.

4. Deleting the character

Delete the character.

cursor will be deleted and the
curser moves to the right.

Note: Press [ to delete,

T ; CEBEARN

3; 57"& T

5. Cancel the DELETE mode

] The character highlighted by the

Cancel the DELETE mode.
! —_ n r?" 3
e 7] __f-—_g-':"c‘ AH DEL? 'shown on .Lhe.bot‘tom of the
= z T screen disappears, indicating that the
h DELETE mode has been canceled.

Press 277,

| Deletmo all characters
| J "ACL?" will be displayed on the

bottom of the sereen to confirm

(s H nel . - OOTy whether al! characters should be
deleted.
e » All characters on the screen are
=17 ” deleted. Also, the SHIFT mode is
10 ) P R T | canceled.
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Setting Switch Window

10

Enter function switch names to be displayed in the switch window on each page as follows, Set the
switch window on the screen for displaying an alarm message or instructions for working procedures,

as required.

B Procedures
Perform setting using the procedures described in "Inputting Data" (p.10) as follows:

1. Moving the cursor to the bottom left corner.
Set the cursor size to quarter-, half-, or

: u) full-Size.‘
N ~ (The column for displaying the
INPUT mode and current page is

moved to the top of the screen.)

2. Entering switch names,

Example: Enter appropriate size
characters according to the selected
cursor size. :

AP E iR e

3. Setting the screen functions.
e With the MT-100, set "SW WINDOW™ and "SIZE" on the screen
‘E function menu screen as follows:

SW WINDOW: O (ON)

Half- or full-size characte: L [T
SIZE { :
Quarter-size character: $ E:::

With the MT-150, set as follows:
SW WINDOW: S or L (ON), X (OFF)

4. Checking the laid-out screen.

When display is highlighted:

EZF
8

=

LIPS ey LANPE i E s = as

* Enter the OPERATION mode to check whether the switch window is set properly.

= For details, see ' Function Switches ' of section "CONNECTION & OPERATION" P39).



Setting Screen Functions

ol

Set the screen functions for each page (000 to 253) of the screens laid out using the procedures
described in the preceding pages.

Screen function menu screen

Press [5%] in the EDIT mode to display the screen function menu screen.
Example: page 1
MT-100 MT-150

=

+ Set 10 functions (displayed over 2 screens).

« Use[E]or to select the function to be set. (The function selected is indicated by the arrow (=)
displayed to the left of the function name.) , .

» Use (£] or [*] to set the function 10 "O" or X" (Q:ON,X: OFF) - —- = - - 2

Description of functions
MT-100

witches back light between ON and OFF,
Decreases brightness of back light if the same screen is displayed for more than
3 minutes.
Sets switch windaw when switch function is used cn that page.
Specifies switch window size. (Set "L" for "Kanji".)
Flashes display. (0.5 s cycle)
Highlights display. (When "SW WINDOW" is set to "ON", display of switch
window is not highlighted.) o
Selects whether desired page (preset) is called sither automatically or by using
| key after current page. (Use to display muttiple pages sequentially.)
Spacifies display time {1 to 9 s in increment of 1 s) of each page when PAGING
1 function is used.
| Specifies page No. to be called next when PAGING function is used.
{ Displays contents of multiple pages simultaneously by superimposing.

MT-150
Display -

:Description of function:
Switches back light between ON and OFF,
Specifies back light color.

++:| Flashes back light. {Red: 0.5 s cycle, other colors: 1's cycle)

“ALM WINDOW. - | Sets alarm window 1o insert alarm message.

;SW WINDOW:: " | Sets switch window when switch function is used on that page.

: Highlights display. (When "SW WINDOW" is set to "ON", display of switch
window

is not highlighted.)

Displays contents of multiple pages simultanecusly by superimposing.

Selects whether desired page (preset) is called automatically after current page.
(Use to display multiple pages sequentiaily.)

Specifies display time (1 to 9 s in increment of 1 s) of each page when PAGING
function is used.

4 Rmmmifinn mama Mo b b; mmdlnd mmt terbe e D AP IRIR Fovmobimr (e s1m el

- PVERLAP.

AMRAPDECS
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Additional information on setting INTERVAL, ADDRESS, COLOR, and SW

WINDOW (for MT-150) functions:
» INTERVAL: Set 010 9 (s) using the numeric keys.
(The SHIFT mode is set automatically.)

» ADDRESS:  Set the desired page using the numeric keys.
(The SHIFT mode is set automatically.)

» COLOR: Select "G" (green)", "R (red)", or "O (orange)" using [&] or %1,
« SW WINDOW (MT-150): Select "L" or "S" (ON}, and "X" (OFF) using [&] or (1.

= For details of the PAGING, INTERVAL, or ADDRESS functions, see "PAGING” (p.22).

= For details of the OVERLAPPING functions, see "OVERLAPPING Function” {p.23 }.




PAGING

ma

When information is entered over a series of pages (screens), these pages can be displayed
sequentially nsing the PAGING function.
Two methods, KEY PAGING and AUTO PAGING, are available to call up the indicated page.

KEY PAGING
Pages are called up by pressing [¥] on the MT-100/150.

Perform setting on the screen function menu screen as follows:

PAGING: O

INTERVAL: O (s)

ADDRESS: Page No. to follow
(Example: Set 002 (P) to call up page
2)

AUTO PAGING

Pages are called up in sequence automatically at a specified time interval. _

PAGING: O

INTERVAL: 109 (s)

ADDRESS: Page No. to follow
(Example: Set 002 (P) to call up page
2)

Setting INTERVAL
* Move the amrow (=) to the left of "INTERVAL" using [&].

+ Enter any number from "1" to "9" using the numeric key, then press (],

Setting ADDRESS
Set in the same manner as for INTERVAL setting. (Enter page No., then press (=7] D

* When the arrow (—) is moved to the left of "INTERVAL" or "ADDRESS", you are automatically
in the SHIFT maode,

After setting INTERVAL or ADDRESS, press SHIFT to release this key and cancel the SHIFT
mode.



OVERLAPPING Function

Data from multiple pages (screens) are superimposed and displayed simultaneously. Using this

function increases the variety of data display pattems.

Example: Calling up pages 10 and 11 from PLC
Page 10 Page 11

e ; N= ] 8 e
+ il = L E> L) _— [}
imiE S PO = e
The screen of page 11 is superimposed on that of page 10.
Set on the screen function menu screen as shown below.

AST o

B e

A = 1

Be sure to set the GVERLAPPING function only on the last page to be called up.

Notes on using OVERLAPPING function
When the OVERLAPPING function is used with other function(s), set as follows:

» REVERSE (highlight)/FLASHING and OVERLAPPING
Set REVERSE (highlight)/FLASHING only on the first page to be called up.

- SW WINDOW and OVERLAPPING
Set SW WINDOW only on the first page to be called up.

» Numeric data insertion area and OVERLAPPING

Example
Page 1 Page 2
AST HEF—EnRaIr  [AS-T o l
BE T o000 |+ =|Eg o
=iE == R

When the OVERLAPPING function is used, enter characters on a page such that the characters on

different pages do not cover the same area.

When overlapping numeric data insertion areas having different area Nos. the area on the last page to

be called up takes priority, so numeric data should be inserted in this area.

Page 3 Page 4 In the example shown here, insertion
- area No. 1 on page 4 takes priority, so
== U | = L | l nurmeric data is insarted in this area
' F=E 4{7: " j (Insertion area No. 0 on page 3 is not
Insertion area No. 0 Insertion area No. 1 displayed but stored in the internal

memory }



Copying and Canceling Screen Layout

In the CONTROL mode, data on a desired page (000 to 253) can be copied onto an empty page, or

deleted.

N Procedure

In the CONTROL mode, copy or delete the data using the procedure described in "Inputting Data"

(.10).

1. Calling up the input
page list

Indicates the unit digit of the page No.

/|

- Indicates the number of empty pages
remaining.

l-"P" indicates the page having data.
indicates the ten digit of the page No.

* Press [&] to display page Na. 40
and higher.

Copying the screen

2'“ .
Calling up COPY mode,

2

inputting the page
number of the screen to
be copied.

Gttt
1 - (ll- T

Copying to the
specified page.

5
<G

;:s;

L=-240P
A 3
O020)g:

ENCI GG EANER O 2 OfRiety

{Example)
Copying page 10 to page 20.

"COPY" wiil be displayed on the
bottom of the screen, indicating that
the system is in the COPY mode. An
"S” will also be dispiayed on the
bottom of the screen, which indicates
that the system is in the SHIFT moda.

"010" is displayed on the bottom of the
screen, waiting for the destination to
be input on the right sida.

"020" is displayed cn the right side and
"OK* will appear. The specified page is
then copied.

Note: The screen functions set for that
page are also copied,

Canceling a screen
layout .

Calling up the DELETE
mode,

AT
An

o

PPPPP PR

p
l l Z40P
<+

"DEL" will be displayed to confirm
whether the screen layout should be
canceled. An "S" will be displayed,
indicating that the system is in the
SHIFT meode.

Canceling

=
qiu kb

23y
Z41P
+

[

009" and "QK” will be displayed
respectiveiy in the center and on the
left side. Page 9 is then canceled.

3.
Canceling the COPY
or DELETE mode

v
n

o

Screen returns to the CONTROL
mode.
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Deletion of data on all pages
* Data on all pages will be deleted, therefore be specially careful when using this function.

1. Specifying All CLEAR.

. 012:-45l:~r.8‘3}j’}
= . =¥ W
+ 7 + S
E v A = 2415
) P

2. Delete data

"ACL" will be displayed on the
bottom of the screen 1o confirm
whether data on all pages should be
delated.

OO0
L p-d- O

"777" will be displayed to reconfirm
whether data should be deleted.
To cancel, press 7.

3 R T
=tr §E i: : of  Dataon all the pages has been deleted,
: 03 Tk .

Precautions for copying

S

=

* Data cannot be copied to a page marked with a "P".

If you specify a page already containing data and press the (¥7], an alarm will sound three times and
"Bad page number" will be displayed, followed by "NG" appearing on the lower right of the screen.

To correct this, press the orange {27 and enter the correct page number,

* Note that the remaining number of pages shown after copying does not include the initial
screen {page 254).

Confirmation after laying out a screen
To check data on a desired page, call up the MONITOR mode and enter the page No, That page will
be displayed on the screzn.
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Using Memory Card

A

Up to 500-page screen data (6 files) can be stored onto the memory card. Even while the MT-100/150
is in operation, the memory card can be accessed with the MT-100/150.

Note: When data has been stored to memory cards using an MT series unit other than the MT-100/
130, the memory cards cannot be used with the MT-100/150. To use these cards with the MT-
100/150, it is first necessary to initialize them (ALL CLEAR).

Access to memory card using handwriting console

By using the handwriting console, the memory card data can be manipulated as required. (ALL
CLEAR, SAVE, LOAD, VERIFY or DELETE)

Card file list (divided into 2 screens)

- Press 77 to display the first card list screen.

+ Numerals "1" to "3" (first screen) and "4" 10 "6" (second
screen} in the leftmost columns show file Nos. (MT-150)

» On the screen of the MT-100, file Nos. are displayed as "0"
to "5", o

* Arbitrary file names can be entered in the middle column
using the handwriting console. (On the screen shown on the
right, the file names are entered as "file 0", "file 1%, and "file
2")

» The numerals in the rightmost column show the number of
pages in each file,

» The screen on the left shows that this card has already stored

20-page data and it, therefore, can store an other 480-page

data,

At the right of "NAME" on the bottom of the screen, the file

name 10 which the arrow (—) points is displayed.

Press [ & | to display the second card file screen.

The number of pages for each file and that of the remaining
pages do not include page 254 (initial screen).

ALL CLEAR (Initializes memory card or deletes all files stored on memory

card. Required when using a new memory card.)
Insert a memory card into the memory card slot.

1. — ] == "ACL?" appears
ﬁF«jJ"* .5 _‘ﬁ-r- [ {} Pp
H_'ll 1 It
2 == “777" appears to confirm whether ALL
5, [J CLEAR shouid be executed.
" (& b = v rore |
(
3y ALL CLEAR is executed.
=T
o
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SAVE (Stores desired file onto memory card.)

1 Seiecting file No.
Example: Selecting

=}"J244

|
|

L

JAUTAQA® = +

Use [&] to move the arrow to the
left of the file No. to which a file name is to
be entered.

2. Entering file name using
handwriting console

Example: Entering "FA1™

Entered file name is dispiayed to the right
of *NAME" on the bottom of the screen

*If entering an incarrect file name, press
, and enter the cormrect one.

3. Storing selected file onto
memory card

4 -

The message appears to confirm whether
SAVE should be executed.

4 Executing SAVE

¢

"?7?" appears fo reconfirm whether SAVE
shouid be executed.

§.

SAVE is completed.

LOAD (Retrieves desired file on memory card to the MT-100/150.)

1. Selecting file No.

7N 7
I i IC‘!!
) =

LCAD can be executed using the same
procedures as those for SAVE.

2 Retrieving selected file
from memory card

E363
i

ks

N=r"7740

The message appears o confirm whether
LCADshould be executed,

3. Executing LOAD

LOAD is completed

VERIFY (Checks whether desired file on memory card agrees with that in MT-

100/150 memory.)

1 Selecting file No. and then
verifying selected file

7
Jn — c

—

The message appears to confirm whether
VERIFY should be executad.

2

k154
A

-

When file on memory card agrees
with that in MT-100/150 memary

lm_
When file on memory card does not

agree with that in MT-100/150
memory

[EE=re

"OK" appears to the right of "VERIFY" on
the bottom of the screen.

or
NG" appears to the right of "VERIFY" on
the bottom of the screen  And, "CARD
miss match” appears on the screen,




CONNECTION & OPERATION

Press (operation key) to enter the OPERATION mode when connecting the MT-1 to the MT-100/150.
When using the MT-100/150 independently, turn the power ON, then the unit will start up in the OPERATION mode,

Setting Operating Conditions

0

Before using the MT-100/150, be sure to set the operating conditions. If setting is performed
improperly, the unit may not function property .

Setting MT-100

To set the operating conditions of the MT-100, use the DIP switches on the rear of the main unit. (All
of these switches have been factory-set to OFF.)

ON

Note: Be sure to turn OFF the power
before setting the DIP switches. E E !E!EE !
' 1.2 3 4 55 7 8
ap)

Unused B OFF
Baud rate
(SERIAL mode)

Stop bit
(SERIAL mode)

Parity
{SERIAL mode)

AUTO CARD-LOAD ON CN

Page input method Binary input ON
(PARALLEL mode) : CDinp (6]
Switching between English ON
Japanese and English | %

T L iapanesed
* The shaded boxes in dicate default settings,

Caution:

» Be sure o turn OFF the power before setting the DIP switches.

» Setthe DIP switch UP or DOWN carefully using a screwdriver (or tool with a smail tip). Do not
apply excessive force to the switches when setting them. :

Setting MT-130
To set the operating conditicns of the MT-150, use the memory switch menu screen appearing when

the power is tumed ON.
(The memory swilch menu screen wiil appear when the power is turned ON with function switch[F3)

pressed )



U

Memory switch menu screen

The memory switch menu is displayed over 3 screens. Select the item to be set using[F1](}) or[FZ]
(T), and set it using | F3 (——). When completing the setting, press [F4](OK). The unit is now ready

for operation.

]
64
E 3
VE

]
X
| S
B
F

PARALLEL/
SERIAL

Selects the mode to be used,

8,600/4,800

Selects data transmission rate.

1 bit/2 hits

Selects stop bit length.

Even/Cdd

Selects EVEN or ODD parity check.

ON/OFF

Selects whether delimiter "CR" is
added to response command.

ON/QFF

S S INNSE S

Selects whether function switch
output signal is sent.

ON/OFF

Selects whether each strobe input
signal is recaived.

When "OFF" is selected, only page
call function is available.

ON/OFF

Selects whether duration when
READY signal is at LOW level is
extended by 30 ms, (This duration,
however, cannot be extended when
page strobe signal or function strobe
signal is input.)

ALM/FUN

Selects whether ALM (alarm strobe)
or FUN (function strobe) signal is
input ta terminal No. 18.

ON/OFF

Selects whether names of {F3) and
{F4) switches ara displayed when
alarm message is inserted.

BCD/BINARY

Selects the input data form to cail
pages.

JAPANESE/
ENGLISH

Selects whether Japanese ar Engfish
characters are used on menu
screens.

0,1tcB

Selects which fite (No. 1 ta 6} should
be retrieved (when AUTO CARD-
LOAD function is used). When "0" is
selected, no file is retrieved using
AUTO-CARD LOAD function.

ON/OFF

Selects whether high-crder zero(s) of
inserted numeric data is deleted.

ON/OFE

Selects whether numeric data input
into DM is stored when power is
turned OFF.

* All the items have been factory-set 1o the former (lef) of the above setting menn.
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Description of Terminals & Connection Diagram

21

Description of termmals

IRpUYOutpiit b
Qutput ALARM ALARM output (Outputs when battery voltage or the
power supply voitage drops below specified level )
READY READY output (H: External input is enabled, L: Signal is
being processed.)
Input bo Data 0
D1t Data 1
D2 Data 2
03 Data 3
D4 Data 4
Ds Data 5
Be Data 6
D7 Data 7
D8/BIGo Data 8/Data digit specification: ¢*
D3/DIGH Data 9/Data digit specificatian: {*
When ALM WINDOW functicn is used: Input a signal to
set or reset alarm message.
Qutput CoM (OUT) COMMON (output)
F1 Function 1 output
F2 Function 2 output
F3 Function 3 qutput
F4 Function 4 output
input ALM WINDOW/ ¢ Alarm strobe {input strobe signal to this terminal for
FUN inserting alarm messages. }/Function strobe {Input strobe
signat to this terminal for holding function switch display
highlighted or not highlighted.)
ADDRESS Data address strobe (Input strobe signal to this terminal for
selecting an input area to insert data )
DATA Data strabe (Input strobe signal to this terminal for
inputting numeric data to be inserted.)
PAGE Page strobe (Input strobe signal to this terminal after
setting page No., far calling page.)
COM (IN) COMMON (input)
ov Power supply GND
+24V Power supply

* Required only for BCD input.

Connection diagram

30 mA 30 mA 30 mA
max.

* When this terminal is used for data digit specification: Specifies input digit for inseried numeric data.

max. max.

+24¢ 0V COM PAGE
(IN)

D3 D8
(o151) (DiIGD) D7 ps 04 03

fz\—@—-@—%
i| l[ l[ ! L
P11 T

3,
l
!

DATA ADDRESS A..umw F4 3

D2

i

_T 24 VDG

30 mA 30 mA
max. max
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Control in PARALLEL Mode

23y

In the PARALLEL mode, the MT-100/150 is controlled (calling a page, inserting numerals, etc.)
using parallel input/output into/from a programmable controiler, et
Set the MT-100/150 to the PARALLEL mode.

Setting transmission mode

Set the transmission mode to "PARALLEL".
= Seep29.

At this time, set the input data form (for calling a page) to "BINARY" or "BCD". With the MT-150,
set "STROBE" to "ON" or "OFF".

1/O operation diagram

W Input
DINO 10 9 ' ; )(
(Input data) X
0 ms min, '} 10 ms min. 10 ms min. :
Do g ; Strobe signal (:anno{ be received -
(Esa)f]rcztg::us when READY signal is at LOW level.
: : } {1200 ps min.”:
signal 10ms max. ! 1400 ms max, :

READY ouiput'—:'-—i—l__l_

With the MT-150, the duration when READY signal is at LOW level can be extended by 30 ms. -
(This duration, however, cannot be extended when page stobe signal or function strobe signal is input.)

B Output
MT-100
- P d
Functior SW resse
{(F11oFa) !
10ms | {100 mse
FlioF4 ‘
{Cutpul)
* One-shot output
MT-150 "
. Pressed
Function SW
(FiwoFa)
i Outputs while function switch
10ms | §|s being pressed, — i, 10ms
F1ioFa
{Qurpu) S — - .
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Calling Page

22

The desired page can be cailed by inputting page No. from external equipment using BCD or binary
codes,

Example: Calling page 207

Input using page strobe signal (with MT-100/150)
Input page No. using BCD or binary codes.
= For the setting procedures of 'BCD" or "BINARY", see "Setting Operation Conditions" (p.29).

With the MT-150, set S TROBE" 10 "ON" on the memory switch menu screen.

W Operation diagram
: When READY signal is at HIGH level, input
BCD: DO D9
N >< p207 >< page strobe signal after setting page No.
Binary: DO 10 D7

Page strobe signal ‘ | l
READY signai | [

E BCD input
D9 D8 | D7 D6 D5 D4 | D3 D2 D1t DO
1 o {0 o 0o 0o fo 1 1 1
1 ! ¥
2 0 7

M Binary input
D7 Ds D5 D4l D3 D2 D1 DO
1 1 0 K 1 1 1

Input without using page strobe signal (only with MT-150)

Operation diagram
This input method can be used only with MT-150. Set "STROBE" to "OFF" on the memory switch
menu screen.
* READY signal is always at HIGH
level.

BCD: DC 1o B9 ; L .
. Preceding page><r P, 207 >< Following page

Binary: DG 10 D7
READY signal :
10 ms
et
Displayed page Preceding page p.207 - Following page




Inserting Numeric Data (BCD Input)

When an insertion area is set on the desired page at laying out a screen, up to 8-digit numeric data sent
from external equipment can be displayed in that area.

Example: Inserting "3187" into insertion area No. 3
Buring operation

During editing
EiE 50008 BE 50002
== e | o (=& e

* The insertion area is not displayed during operation.

Procedures for signal input

First, call the page having insertion area No. 3. D0 1o D7
= See p33. :X X
1. Inputting insertion area No. (0 to 9) ADDRESS signal ! ,
D7 D6 D5 DP41D3 D2 D1 Do READY* I__l
¢ 0 0o 0|0 0 1 1 -
|
0 3

* When READY signal is at HIGH level, an insertion
area is specified at the rising edge of ADDRESS

signal.
This completes specifying of insertion area No. 3.

2., Specifying digit for input numeric data
Up to 8-digit numeric data can be input into cach insertion area. Input 2 digits by 2 digits

sequentially,
To specify digit, input a signal to terminals No. 11 (DIGO) and 12 (DIG1).

DIGO ON OFF ON OFF
DIG1 ON ON OFF OFF
3 ! 3 !

LolofoTlolofoT o o]
Bth aigit 7ih digit 6th digit Sth digit ath digit 3rd digit 2nd digit 1st digit

Note: Match the number of input data digits with that preset when editing data on the screen.
= See p. 14,

Input data, however, is stored in the internal memory of the main unit, regardless of the number of digits

preset.

21
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3. Inputting numeric data

1. Input lowest 2 digits of "3187" (i.e. "87") DIGODIG 3( x

DIG1IDIGO | D7 Ds D5 _D4|D3 D2 Dt Do _ —
010 11 o0 0 olo 1 1 1 oowor X 5aeR X' X
§ ] _
Lowest 2 digits 8 7 .
DATA 1T L
READY L] 1]

2. Input data strobe signal. * When READY signal is at HIGH level,
data is read into the MT-100/150 at the
rising edge of DATA signal after numeric
data is set.

3. Input highest 2 digits of "3187" (ie."31™). Numerals and symbols that can be

displayed in insertion area
DIG1|DIGO | D7 D8 D5 D4{D3 D2 Di Do

ol 1t o o 1 1170 0 o 1
|
Highest 2 digits 3 1 HEps _
0 0 0 0 0 0
1 0 4] 0 1 1
2 0 0 11 o 2
4. Input data strobe signal, 3 9 0 1 ! 3
4 0 1 ¢] 0 4
Note: With the MT-100, the zero deletion function 5 0 i a 1 5
allows high order zero(s) not to be displayed. 8 0 1 1 0 8
7 0 1 1 1 7
8 1 0 0 0 8
0jojojoi- 0 9 i 0 0 1 9
A 1 g 1 0 .
B Decimal point display B 1 0 1 1 +
Example: Inserting "1.35" c 1 1 0 1 -
As shown in the table on the right, A" (hex) is D 1 1 g 1 *
assigned to the decimal point. Input "1A35" using E 1 1 1 0 :
the above procedures. F 1 1 1 1 Blank




Displaying Percentage Representation Bar

Percentage representation bar can be displayed in an insertion area.
Bar length is changed in 1% increments according to the input data.

DA

Example: Displaying 80% in insertion area No. 1 using bar.
During editing During operation

* The insertion area frame line is displayed during operation,

Procedures for signal input
First, call the page having insertion area No. 1.
= Sesp33.

1. Inputting insertion area No. _
Input insertion area No. using the samg procedures as those of “Inserting Numeric Data (BCD Input)".
= See p.34. .

Shading pattern for bar has been determined according to the insertion area,

Insertion area No. | 1 8 | 9

0
Shading pattern | aaGodds
SaTutol

2. Inputting percentage
To display percentage representation bar, input the data as follows:

To display 80%: |.[0f8i0] [ ] | ]
87654321 Digit

LInput "A (hex)" to the 8th digit. © See p35.

2.Input percentage to the 7th to Sth digits.
Input "0" to the Tth digit for displaying percentage other than 100%.

3.Input no value to the 4th 10 Ist digils.

DIG1IDIGo | D7 D6 D5 D4|D3 D2 D1 Do - .
1 11 11 01 0lo 0 0 o Do o D7 X hoso ><

o | !
7th and 8th digits A 4] DATA signa [_|
DIG1[DIGO | B7 D6 D5 D4]D3 D2 D1 DO READY signal L]
1 1o 11 00 0lo 0o o o
| |
5th and 8th digits ~ *8" Q"



Inserting Alarm Messages (BCD Input)

277

When "ALM WINDOW?™ is set to "Q" on the screen function menu screen and alarm messages are
registered at laying out a screen, the desired alarm message can be displayed during operation.

Example: Displaying an alarm message on the page having the alarm window
During normal operation If problem occurs

TiEE 500000
EE 2316

Initial setting
Set "STROBE SELECT" to "ALM" on the memory switch menu screen.

Procedures for signal input

First, call the page having the alarm window . (For that page, "ALM WINDOW?" is set to "ON" on the
screen function menu screen.)

Inputting alarm message No.
When the alarm message shown above as the example has been registered as No. 10, input as follows:

DGO D7 D6 D5 D4 | D3 D2 Di Do
1o o o t]|a o o o
b ¢ | |
Set 1 o]

D0 10 D7: Message No.
DIGO: 1 (set)
0 (reset)
Input the desired message No., then the alarm message assigned that No. is displayed. Up to 17
displayed alarm messages can be stored.

Operation diagram
To delete the displayed message(s), reset terminal DIG0.  DIGo, 00 1o 07
Then, ALM signal 1

L

» When the message No. is input to terminals D0 10 D7: HEADY sianal
Only the alarm message assigned that No. is deleted. 59

« When "FFH" is input to terminals DO 1o D7;
All alarm messages are deleted.



History of Displayed Alarm Messages and Its Usage
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History of displayed alarm messages

With the MT-150, up to 17 alarm messages displayed can be stored as the history. Accordingly, you
can use the history to see what alarm messages have been displayed.

EEEE T ER (F3) switch: Calls the alarm message
BiEET 50000 displayed Later.
Fwsy 2516
i {F4) switch: Calls the alarm message

, @ @ @ displayed earlier,
User SW User SW ALM +1 ALM-1
The dot indicator (displayed to the left

Later of the message) shows how much
T earlier (or later) that alarm message
Dot indicator has been dispiayad.
l (The larger the number of non-
Earier highlighted indicator dots is, the

earlier the alarm message has been
displayed )

Referring to detailed information on alarm message

One page can be used to enter detailed information on each alarm message. To refer to detailed
information, use]i] to call the page having that information, & See p.15.

(Stored alarm messages: 17) Earliest-displayed message of stored

Latest-displayed message of stored 17 17 messages ‘
messages _ All the dots of the indicator are not
hightighted,

Screen displayed TR o e |
during operation %Et“tﬂ =

‘ FZRERL 2316 ”

5 1 ©

Detailed VRS
information EADEIEEZ —
on alarm message A-210B:150CT

(has been entered
atediting data.)

» When no key entry is performed for approx. 10 s, the screen will retum to the screen having the
latest alarm message. The screen, however, remains unchanged while the screen having detailed
information on the alarm message is called out.

* A part or all of the alarm messages stored as the history can be cleared.

* When the power is tumed OFF, the earliesi-displayed alarm message is cleared so that a new alarm
message can be stored.
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Function Switches

2M

Use of function switches [F1] to [F4] of the MT-100/150 enables you:
« To send output to externai equipment and control it,

» To see from which of switches [F1] to [F4output is sent 1o external equipment, becanse the switch
name display corresponding to the switch being pressed is not highlighted.

How output is sent when switch is pressed

AT-100
100 ms One-shot cutput Momaentary cutput®
| 0.5 s after pressing switch During pressing switch

pla ighlighte
* Momentary output: Quiput is sent while the switch is pressed and held.
o> See the [/O operation diagram shown in "Controi in PARALLE_L Mode” (p.32).

Keeping switch name display (in switch window) non-highlighted

It depends on "ON" or "OFF" of terminals D0 to D3 whether switch name display (corresponding to
the swiich being pressed) is kept highlighted or not.

Example: Keeping STOP switch (function switch 2) display non-highlighted

= EIE I FEE R
GIOIC

1. Setting switch No.

D7 D& D5 D4|D3 D2 D1 Do D0 o D7 . _
II 0 0 1 0 (Switch N3 X Spedifying 2
(FUN) r—=d 10 ms min.
Funciion sirobe -
READY
L

2, Inputting function strobe signal (To erminal No. 18)
* Input the signal when READY signal is at HIGH level.

Note: With the MT-150, switch name display cannot be kept non-highlighted when "ALARM
SELECT"issetto "ALM".
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Processing Time for Inserted Numevric Data

AN

READY signal must be at HIGH level.
Time required for processing is shown below.

Operation diagram for data processing

Exampie: 4 digits
Total processing time

Data processing time
(Lowest 2 digits)

10 ms,
i
Data address strobe signal | l
(ADDRESS) 1 : . :
20ms 10ms, §
) . > " :
Data strobe signal : : [—I
(highest 2 digits) i, ! l , :
11 :
Data processing time o l | ]
(Highest 2 digits} ; *
: ‘ 10ms : :
Data srobe signal r -
(lowest 2 digits} T : [
{DATA) TR

Processing time according to the number of input numeric data
digits and character size

Ch
Quarter 20 ms 80 ms
Haif 30 ms 80 ms
Full 40 ms 100 ms
Quarner 20 ms 80 ms
o Half 30 ms | 110 ms
Cne Euil 40 ms | 140 ms
o Quarter 30ms | 140 ms
Half 30 ms | 140 ms
Fult 40 ms { 180 ms

* With the MT-150, the above table shows each processing time when "READY LOW MIN" is sct to "OFF~
<> Seep 31.
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Retrieving Desired File on Memory Card
to MT-100/150 (During Operation)

AT

The desired file on the memory card can be retrieved using the CARD-LOAD function.

CARD-LOAD methods

» Using AUTO CARD-LOAD function
When the power is turned ON, file No. 0 (MT-100) or No. 1 (MT-150) on the memory card is
automatically retrieved to the MT-100/150,

 Using CARD-LOAD screen (MT-100 only)
The desired page can be specified for entering the command that includes the file No. to be
retrieved. Any of files 0 1o 5 can be selected. .

Using AUTO CARD-LOAD function

1. Using the MT-100/150 to the
AUTC CARD-LOAD mode

MT-100 ‘
1 Tum the power OFF.

2. Set the DIP switches No. 4 & 6 to ON position,
3. Then turn the power ON again.

MT-150
1. Turn the power OFF.

2. Tum the power ON while pressing [F-3 ] key.

3. Use[E-1]key (Down arrow key) and [F=2] key (Up amrow key) to select menu
for Auto Card Load.

4 Use@(ﬂight and left arrow key) to select file No. to be loaded (Nos. 1 to
6 selectable) No. 0 cannot be loaded in Auto-Card-Load mode.

5. Press [F-4]key (OK) to set the unit to eperation mode.

2 Insert the memory card into
the memory card slet and turn
ON the power

When the power is turned ON, file No. @ on the memory card is automaticaily
retrigved to the MT-100 and file No. 1 is retrieved to the MT-150. ©See p. 29.

Iital screan ‘ If you want to disp_!ay some message an
the screen immediately after the power is
T - turned QN, enter the message onto the

initial screen beforehand.

+ lf the file is not comectly retnieved,
"CARD LOAD NGI" will appear on the

& _ screen.
e L e T + When the file is retrieved correctly,
I rg I~ OK “CARD LOAD OK!" will appear first if no
message has been entered onta the

initial screen
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Using CARD-LOAD screen (MT-100 only)
When the specified page (trigger page) is specified from external equipment, the file having been
specified with the trigger page is retrieved from the memory card onto the MT-100 screen.

Example: Specifying page 100 as a trigger page and retrieving file No. 3

1. Specifying page 100
as a trigger page

Move the cursor to the top left comer of the

u ¥ screen. Fram this position, start entering
the command {0 retrieve the desired file.

2. Entering the command
1o retrieve “file No . 3°

Use the handwriting console to enter the

L3RD I7ALS command ("LOAD desired file name"} in
half- or quarter-size characters.

3. Specifying page 100 from
external equipment

The file specified using the command is
retrieved from the memeory card onto the
MT-100 screen.

Memory card content

Precautions on retrieving file using CARD-LOAD screen

+« Make sure that the file name entered onio the trigger page is the same as that on the memory card.
+ Enter the command to retrieve the file ("LOAD desired file name") to the specified position.

* Be sure to allow one-cursor space between characters "LOAD" and characters "desired file name”.
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Control in SERIAL Mode

In the SERIAL mode, the MT-100/150 is controlled by sending communication commands through
RS-232C interface (serial communication) from a personal computer,

To make communication between the MT-100/150 and a personal computer, match their protocols,
and connect them using a cable for RS-232C.

Setting transmission mode
Set the transmission mode 1o "SERIAL",
= See p.29.

Be sure to match the protocols (baud rate, parity, and stop bit length) of the MT-100/150 with those of
the personal computer,

B Setting personal computer

Match the protocols of the computer with those of the MT-100/150.

And, set the synchronization mode t6 "START-STQP", the commumcauon mode to "HALF-
DUPLEX", and the data length to "8 BITS".

. To set the computer, see the instruction manual for your personal computer. -

Serial interface

The MT-100/150 is equipped with the RS-232C interface with D-sub 9 pin connector. Connect the
MT-100/150 to the computer using a cable wired as shown below.

Wiring diagram

MT-100/150 Personal computer (PC-9800 series)
1] 1]
5 4 3 2 1 so |2 - "__E_ D
00000 RD E:}Ci RD
RS | 4 4|88
0000 e e
3 8 7 6 5 5
sa 7 z s@
D-sub 9-pin connector | 8 1 1 8|
(MT-100/150) Kl 25

D-sub 9-pin connector D-sub 25-pin connector

* Pins 6, 8, and 9 are not connected to anything.

A"
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Communication method
The MT-100/150 is controlled by using external commands (ASCII codes) from the personal
computer.

Be sure to use ASCII codes to send/receive commands.
"RS" and "CS" are used 1o replace handshaking.

M Communication procedures
1.Send a command from the personal computer.

2, When the MT-100/150 receives the command, it sends "ACK(06H)" to the computer to indicate that
the command can be processed. It then performs the processing. If the command cannot be

precessed, it sends "NAK(15H)",

3. When some information needs to be sent back to the computer (for example, reading out the content
in the data memory), the MT-100/150 sends the required information, instead of "ACK".

Example:
1“IIESC"’ ﬂ*ll, |IOI’l’ ll3“’ "5"
(Calling page 033 is required.)

C27ACK"
(Processing has besn
completed.)

I‘l IIESC", I|Yll’ “3!!
(Reading out content in
data memory 3 is required,)

—————

3“ |IESC"’ HYII’ IIOH, IllllI “2"‘ ";3"
(Content is "0123")

* With the MT-100, each command cannot be transmitted with "CR" or "LE" added to the end of it,
while, with the MT-150, it can be transmitted with or without "CR" or "LEF". (See below.)

Exampie
.

C.
ESC|*|2|3]|5|R!

|

Transmission command -

With the MT-150, response command with "CR" (delimiter) is transmitted when "CR DELIMITER" is
set 10 "ON" on the memory switch menu screen.
<> See p.30 and p 47.
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ESC * oom 5 ACK or NAK | Specified page is called.
i 2 v oo s mnn =000 o 253: Page No.
(30H30H30H to 32H35H33H)
ESC + 2 ACK or NaK
iB8 2B [« ] 15
ESC - 2 ACK or NAK
8B 2D 12 15
ESC P 2 ESC P nnn Currently-displayed page No. is read
13 50 18 20 out.
v | or NAK nnn =000 to 253: Pags No.
{30H30H30H to 32H35H33H)
NUL 1 ACK or NAK | Nooperation is performed,
oo v | s "
ESC X a 11 ACK or NAK | 8-digit numeric data is input into
18 s o8 15 specified data memory.,
pannnnnn " Data is input independent of the
v number of numeric data digits to be
displayed, .
" . = a= 01o 9 (30H to 38H): Data memory
No.
n = 0to 9 (30H fo 39H): Numeric data
. {8 digits)
ESC Y a 3 ESC Y a Content in specified data memory is
8 » 18 = read out,
v mmmmmemm a= 010 9 (30H to 38H): Data memory
or NAK No, A
n= 0to % (30H to 38H): Numeric data
(8 digits}
ESC F nom 4 ACK or NAK | Switch window display can be
| e o8 1 highlighted or not highlighted.
v n= 1t 4(31H to 34H): Switch No.
5 (35H): All switches
m =0 (3CH): Non-highlighted display
1 (31H): Highlighted display
ESC Q 2 ESC Q abed | Current state (ON/OFF) of function
8 8 18 st switches is read out.
or NAK a, b, c,d=0(30H): OFF
1 (31H): ON
“a”, “b”, “c” and “d" correspond
v respectively to F1, F2, F3 and F4,
Example:
Respaonse: ESC Q 1000
This means that F1 only is being
pressed (ON).
ESC U 2 ESC U abed | Whether switch window display s
8 58 8 e highlighted or not is read out
or NAK a,b,c,d=0(30H): OFF
1 (31H): ON
v “a”, "b", “c” and “d” correspond

respectively to F1, F2, F3 and F4.

Example:

Response: ESC U 0100

This means that F2 switch display only
is kept non-highiighted.

VAN
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Communication- Command Table (2)

| * et sw

OUTPUT™ to “ON~
on memory switch
menu screen,

ESC ©

8 4F

mn

No. of function switch being turned ON is
sent from the MT-150 to computer.
m=1to4(31H to 34H): Switch No,
Example:

When F2 is prassed:

“ESC O 27 is output.

When F2 is released:

“ESC O 07 is output.

ESC A nmn

1B 43

ACK or
[+..]

NAK

15

Specified alarm message is inserted into

alarm window.

nnn =00010 099: Alarm message No.

100: Display of all alarm

messages is
canceled.

{30H30H30H to 30H39H39H)

m =0 (30H) Canceling display

m = 1 {30H) Displaying

ACK or
. ]

NAK

15

Characters input from personal
computer are displayed on MT-150 .
screen, . LI
* Digit and line are specified based on
quarter-size character.

cc =00 to 15: Digit (30H30H 1o
31H35H) '

#= 010 5. Line (30H30H to 30H35H)
s= 0105 Size (30H to 35H)

0: Quarter

1: Half

2: Full

3: Double width

4: Quadruple

5; Sextuple

nn...nn = Shiit JIS character string

ESC B n

ACK or
-]

NAK

15

Back light of MT-150 can be controlled.
n= 0(30H): Green '

1 (31H):
2 (32H):
3 (33H):
4 (34H);
5 (35H):
6 (36H):

Red

Orange

Green (flashing)
Red (flashing)
Orange (flashing)
OFF

ANA
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B Delimiter "CR" (MT-150 only)

With the MT-150, delimiter "CR" can be added to the end of the command when it is sent back to the

computer.
Use the memory switch to select whether "CR" is added or not.
= See p.30.
Each format is as follows:
Response (without "CR") Response (with "CR")
ACK -———> ESC Command 0
06 18 30
NAK -~ ESC Command 1
15 1B ki
ESC P omm - ESC P 0 nnn
iB 50 0 15 50 30

ESC Y nnn da ESC Y 0 nnn

|

1B % 1B B 59 30
ESC U ESC U 0 ahed
18 55 1B 55

CR

o

D

data CR

CR

oD

oD

* By checking whether "0" or "1” is entered after "ESC Command”, judge whether the command can be

executed.
0: Processable
1: Unprocessable



SPECIFICATIONS & DATA

Specifications

General

24VDC +10% 5%

0.4 A max.

Flush (panel} mounting type

5 MQ min. with 500 VDC megger (across external terminals and housing)

+10 10 40 °C

] 010 +40°C

35 to 85%RH (no condensation)

Free of dust or corrasive gas

1,500 VAC for 1 minute (across external terminals and housing)

1010 55 Hz, 1.5 mm double amplitude in X, Y and Z directions,

2 hours respectively

1,000 VP-P,

1 us (power line, common mode)

Approx. 530 g

24 VDC

19V

2mA

10 ms

NPN cpen-collactor

30 mA max. (24 VDC max.)

NPN open-coliector

30 mA max. (24 VDC max.)

10C ms One-shot While being pressed
{momentary}

| (B-sub g-pin)

Serial Interfac

Serial input/output

“| Data length 0

Standard .

Canforms to EIA RS-232C,

Synchronization mode

Start-stop (half-duplex)

Transmission code -

ASCl

8 bits (fixed)

Stop bit length

1 bit/2 bits {selectable)

Parity check

Even/odd (selectable)

Baud rate

4,800 bps/9,600 bps (selectable)

AR
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Dot matrix LCD panel
Valid display area: 92.12 (W) x 3212 (H) mm

Number of dots: 128 (W) x 48 (H) dots

Dot size: 0.68 (W) x 0.63 (H) mm

Dot pitch: 0.72 (W) x 0.67 (H) mm

Service life of liquid crystal: 100,000 hours™ .

MT-100:CFL (ccld-cathode tube), direct transmission type, service iife:

20,000 hours"!
MT-150:Colored LED (green, red, crange), service [ife; 50,000 hours™

Quarter 8x 8 dots Alphabet, numerais, "katakana™ and
symbols: 213
Half 8 x 16 dots
| Full 18 16 dots “Kanji” (JIS, level No. 1): 2,965

- Alphabet, numerais, “hiragana”,
| Double width | 32 x 16 dots "katakana”, Greek alphabet, Russian
alphabet and symbols: 693

| Quadruple 32x32dots | goecial symbols: 223
Sextuple 32 x 48 dots $:ternai characters (user-registerad);

| Buitt-in SRAM*%; 254 screens max,

| Memory card (M-2)"*: SRAM (32 KB), 500 screens (6 files) max
lashing/highlighting '

« AUTQ OFF of back light (MT-100)

Specifying back-light color (green, red, orange} (MT-150)

Inserting alarm message (MT-150)

« Inserting numeric data

« Displaying percentage representation bar

+ Key paging and auto paging

+ Displaying function switch window (divided into 4 parts on each screen)

“'1 Varies according (o the operating environment.

*2 Memory backup using lithium battery (service life: 10 years, replaceable)

*3 Memory backup using lithium bartery (service life: 5 years, replaceable)

Options

'f?:' roduct name .If ST i Model e

MT-3H1 (3 5-inch F.D)
Lo | MT-5H1 (5-inch F.D)
: - T M-2 (32 KB)
Card wnter/reader" LheeE e il | 2
‘Commiunication cable for RS 2320" T QP-90906
The MT-1 weighs approx. 280 g.
*4 A special cable (1 m) is supplied for the handwriting console

*5 It can be used with the editor for personal computers
*6 This cable (3 m) is supplied for the editor for personal computers.
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Input Equipment & Precautions on Output Wiring

I/O circuit diagram

+ Input circuit « Qutput circuit
D, to D,, PAGE, DATA, ADDRESS, Fl1toF4,READY, ALARM
ALM, WINDOW, FUN, D8/DIGO, D9/
DIG1
| - A
| - ST}
—_— . ] ] [ e i ‘}
0 = rl=] i i
o 5] 13 3 :
2 HRIIRE !
a A
DC24v 3 z
=+ =
P Icom[ Photocoupler insulation| pg:,mcgu
i i - coupler ¢ >
rig Lot () _ - insulation & o
— - De24av
Positive or negative polarity can be * Rated load of transistor output is 24 VDC, 30 mA -
connected to terminal COM. Depending max.
on the polarity selected, an appropriate .
type of BFT must be used: PNP ("-" 1o
“COM"), NPN ("+" to "COM").
M Connectable input equipment (DC output type)
Contact output type NPN open-collector output type
T+
IN A i
; MT Output
com N
- ov
COM
NP current output type PNP open-collector output type

+ 1
—

ov COM

Unconnectable input equipment M Protection against short-
Voltage output type cir'cuiting

If the load connected 10 the output terminal is
short-circuited, the output elements or printed
circuit board may burmn. We recommend you to
insert a pratection fuse to the output terminal.

N



BB

Hints on Correct Use

R1

Installation environment

M Installation place

Do not install the MT-100/150 in the following places:

» Places directly exposed to sunlight

+ Places where the temperature drops below 10°C (for the MT-150, 0°C) or exceeds 40°C
+ Places where the humidity drops below 35%RH or exceeds 85%RH

» Places where temperature fluctuation may cause condensation

« Places where there is corrosive gas or flammable gas

» Places exposed to airborne dust, salt, metal particles or soot

* Places where the MT-100/150 may be subjected to vibration or impact

* Places where water, oil or chemicals may splash the MT-100/150

« Places where intense magnetic field or intense electric field is generated

N Installation inside control console 7
When installing the MT-100/150 inside a control console, give full consideration to operability,
maintainability and operating environment.

To prévent increase in operating temperature, maintain the unitata teinpemture of between 10°C (for
the MT-150, 0°C) and 40°C, -
Give full consideration to the following.

+ Allow enough ventilation space around the MT-100/150.

» Do not instail the MT-100/150 just above a unit generating high heat (heater, transformer or large
capacity resistance),

« If the operating temperature may exceed 40°C, install a fan or cooler.

To prevent maifunction or data error:
* Do not install the MT-100/150 inside a control console equipped with high-voltage equipment.
» Install the MT-100/150 as far from power lines as possible.

To ensure safety of operation and maintenance service:
Install the MT-100/150 as far from high-voltage equipment or power equipment as possible,

W Wiring
M3 .0 terminal screws are used for the MT-100/150.
When wiring by using crimp-style screws, use the following types:

6 0 max E@:D 6.0 max.::%
{

M3 0) (M3.0)
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Handling memory card
+ Do not expose the card to high temperature or direct senlight.

s Keep the card free from water or high humidity.

+10 to +40°C during operation
-20 to +80°C during non-operation
35 to 88%RH

+ Do not bend, drop, or subject the card to excessive shocks.

To avoid damage due o static electricity or dust, keep the card in the case supplied.

+ Keep the connector cable port free from dust, and do not insert anything other than the connector in
this port.

+ The service life of the battery is 5 years when used at a temperature range between 10 and 40°C,
Storing the memory card in a place where the temperature exceeds 40°C may shorten its service life,

To replace battery
1. Loosen the 2 screws using a jeweler’s screwdriver to remove the cover,

2.Replace the battery (model No. CR2016). Make sure that the "+" sign on the battery faces up.

3.Put the cover back on the card.

1 §
=7
P = =P

Caution
The data stored on the card will be automatically lost when the battery is removed. Be sure to

prepare a backup copy of the stored data beforehand.




Troubleshooting

EA

If a problem occurs during operation or editing, first apply the remedy in the moubleshooting table
below. If this does not solve the problem, please contact your nearest distributor or KEYENCE

office.

During operation

Though power is turned
ON, back light does not
fum ON.

Wiring for power supply is not per-
formed properly.

Power supply cable is broken.
"BACKLIGHT" is set to "OFF~ on
screen function menu screen.

Perform wiring properly.

Replace power supply cable,
Set "BACKUIGHT to "ON".

Back light is dark and
display is not clear.

“AUTO QFF" function works.

Supply voitage drops.
Operating temperature drops below
10°C.

Set "AUTO OFF™ function to "OFF" on
screen funiction menu screen.

Apply 24 VDC.

Use the MT-100/150 in a place where
temperature is 10°C or more.

Back light flickers.

Power supply capacily is insufficient.

Use power supply whose capacity is
0.4 A or more.

Nothing is displayed on
scraen.

Screen having no data is called.

Contrast adjustment is performed
improperly. v

Check the program to confirm whether
some data has been entered onto
current screen.

Use contrast adjustment timmer

to adjust contrast properiy,

The MT-100/150 does not
work according to preset
screen function.

Screen function is set on screen
having no data,

Enter some data onto that screen,
then set screen function.

Screen function menu and
guiding messages are
displayed in Japanese.

JAPANESE mode is set using DIP
switch or memory switch.

Set ENGLISH mode. (With the MT-100,
turn OFF power before setting DIP
switch, then turn it ON again.)

The MT-100/150 does not
operate normally.

.

+ Program created using PLC or

personal computer is improper.
DIP switches ar memory switches
are not set praperly,

Check the program.

Check whether DIP switches or
memory switches are set properly.
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During editing

No character can be
entered onio screen.

Character is eniered in incorrect stroke
arder.

Character size is improper

EDIT mode is not set.

Amount of screen data exceeds
memory capacity .

That character is entered aver another
character or numeric area

DELETE mode is not canceled.

Enter character in correct stroke order.

Use proper character size
Set EDIT mode.
Decrease the number of characters.

Enter character so that it dees not
overiap another character ar numeric
area.

Cancel DELETE mode using 77, then
enter character.

Handwriting console key
entry cannot be accepted.

.

SHIFT is pressed and held when SHIFT
made is unnecessary.

Improper key is pressed,

Connector cable is not connected
propery

Memory card is not initialized {when
memory card is used).
SERIAL mode is set. (MT-100 only)

Press SHIFT to release this key.

Read instruction manual again

Check whether each end of connector
cable is firmly connected to the main
unit or handwriting console.

Initialize memory card. (Execute ALL
CLEAR)

Set the transmission mode to
"PARALLEL". (Be suer to tum OFF the
power before setting this mode )

Switch window is not
displayed.

OPERATICN or MONITOR mode is not
set,

Check whether OPERATION or
MONITOR mode is set.

Numeric area cannot be
set.

Numeric area assigned same No. has
already been set on that screen.

Space enough for numeric data (in
terms of number of digits) to be inserted
is not left on that part of screen.

Assign different No. to that numeric
area. ‘
Reenter other data so that it does not
interrupt numeric area.
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Message List

Messages appearing during operation using memory card

| Insert CARDH |

[ CARD LOAD NG!! |

| CARD LOAD OK! |

[ CARD miss match ]

[CARD fulll |

[ Bad file name! ]

{ Data Errorll 1

Appears when is pressed with the memory card not
inserted into the main unit.
= Insert memory card M-2.

Appears when the file name stered in the memory card is
different from that included in the command for retrieving the
file. (CARD LOAD function)

= Use the same file name.

Appears when CARD L OAD is executed properly.

Appears when the file content on the memory card does not
agree with that in the MT-100/150 memory as a result of
executing VERIFY,

Appears when you try to store more than 500-page data onto

the memory card.
= Decrease amount of data to 500 pages or less, or use another

memaory card 10 store excess data.

Appears when you try to store the data without giving a file
name to the data.
= Give a file name 1o the data.

Appears when the data stored onto the memory card is lost.
Check whether the voltage of the memory card battery
decreases.

= If the data on the card is lost, execute ALL CLEAR [0 use

the card again.

Messages appearing during editing

| Qutof dataarea |

| Page full!l |

| Bad page number |

Appears when the number of entered characters exceeds the
limit for each screen.
— Decrease the number of entered characters,

Appears when an empty page is searched though all the pages
have already been used.

Appears when the page 0 be copied has no data or the
destination page for copying has some data. (CONTROL
mode)

— Also, appears when page No. larger than No. 256 is called,
(EDIT mode)

=+ Enter page No correctly




