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. I. '

About this Manual:

This manual describes the installation and operation of the NT105-5F121 and NT10S-5F122 Program-
mable Terminals (PTs) and includes the sections described below. The NT105-85F121 is designed for
connection to a SYSMAC Programmable Controller (FC) via a SYSMAC BUS Remote /O System; the
NT10S-SF122, for conneclion via a SYSMAC WAY Host Link System.

Please read this manual completely and be sure you understand the information provide before attempt-
ing to install and operate a NT105-5F121 or NT103-3F122 PT.

Section 1describes the features of the NT108 PTs and the types of system connections that are possibie
for them. It also provides the names of the pans of the PTs.

Section 2 prodides information required to install and start up the PT for the first time. Refer to Section 6
for tha trial operation procedure that should be used the firsttime a PT is placed Into aculal operation.

Section 3describes the operations that can be performed by transferring data from the PC 1o the PTte
manipulate displays onthe FT and the operation of the function keys in transferringdatafromthe PTtathe
PC via a SYSMAC BUS Remote /0 System using the NT105-5F121.

Section 4 describes the status data that can be read at the PC and the commands thal can be sent [rom
the PC to control PT displays via a SYSMAC WAY Host Link System using the NT105-SF122 PT.

Section 5 describes the procedure that should be used to begin PT operation the first time the PT is
started for actual application and provides basic troubleshooting procedures.

Section 6 describes the periodic inspections and maintenance that must be conducted to ensure proper
PT operation.

Appendix A lists the standard products available for uge with the PTs.
Appendix B lists the lechnical specifications of the PTs.
Appendix C provides a shest than can be used to plan screen layouls.



SECTION 1
Features and System Configuration

This section describes the features of the NT105 FTs and the types of system connections that are possible for them. It also
Lrovides the names of Lhe parts of the PTs.

R =TT - T L AR EEEE R 2
1-2  Terminal Configuration DIAGIamMS ... ..o ruinenenr s sar s a s 3
-3 System Configuration . .......... T EEE TR RETERRENETE 4
[-3-1  Creaung SCrecn DAL oo uuvuunearreane s san ettt 4
1-3-2  Using EEPROM Screen Memory . .....veivinnirvrnraiiiiinanones 4
1-3-3  Using EPROM Screen MEmory . ....oouvenriecresrirnrinnroomiins 4
1.3-4  Conngcting to PCs via SYSMAC BUS Remole I/Q Systems ................ 3
1-3-5  Connecting 10 PCs via SYSMAC WAY Host Link System ................. 6
T-4  NOMEACIILUID © . oo ot ittt sra s e aaaararrn e st s as st e o 6




Feaiures Section 1-1

1-1  Features

!

Built-in Communications Interface:
NT10S-5F121 for Wired SYSMAC BUS or NT105-5F122 for SYSMAC WAY

Input Switches Four funclion switches onthe front panel allow the PT to be usedto input signals

lo the PC. / !

Bright Backlight The backlight uses a bright cold fluorescent lamp, so/the screen can be seen
clearly even in dark locations. !

Easy-to-Read Display The display uses a blue liquid crystal, giving it a wide/émgm of visibility: approxi-
mately 60 degrees. /

Compact Size With the panel mounted, the depth of the Terminal isino more than 75 mm. (This
goes not include the cable connectors when peripheral devices are connected.)

No Need for Batleries The screen memory uses EEPROM or EPROM, thereby permitting screen stor-
age and medifications wilhout batteries.

NT10S-SF121 _

Feduced Wiring Wiring is minimized by the use of 2-core cable for communications with 3Y3-
MAC BUS Remote /O Systems running under SYSMAC C-series Program-
mable Controllers,

Transmission distance can be extended to as much as 200 meters (combined
lenglh).
As many as 16 Slaves can be connected to one Master for remole operation.

NT10S-SF122

Simple Screen Management  You can conlrol the PT screens simply by controlling Programmable Controller
memory, thus greatly reducing the burdens of creating Programmable Control-
ler programs.,
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erminal Configuration Diagrams

Section 1-2

b

=

T108-SF121

[YSMAC C-serigs FC

NT105-5F122

Screen grealion device
and PC (Hast Link Unil)

Scraen creation device =————

e —

24-VDE external power supply

.2 Terminal Configuration Diagrams

A5.232C
lransceiver

SYSMAC BUS in-

terface (2 words)

Node designation
switch (4 bits)

CPU

User screen memary
{EEPROMEPROM)

Systern ROM

Liquid erystal digplay
(128 x 48 dots)

i

Backlight {cold fluarescent lamp)

i

Imsulator

24.YDC external power supply ——————

DC/DC canvertor
{insulatian fransformer)

R5-232C
ransceiver

CPU

5-VDC pawer supply forinternal control

Screen data memary
(EEFROM/EPROM)

Sysiem ROM

Liquid crystal display
{128 x 48 dots)

f

Backlight (cold flugraseant lamp)

i

Insulalor

DC/OC canvertar
(insulation transfarmer)

5-VDC power supply for internal contral



Svstem Configuration Section 1-3

1-3 System Configuration

1-3-1 Creating Screen Data

You can quickly and easily create screen data forthe PT by using special suppon
software running on an IBM PC/AT or compatible. ILis possible to regisler an ad-
ditional 50 symbols for special applications. You can also regisler various kinds
of expansion characiers, and blocks for mixed or overlapping displays. For de-
lails, refer to the NT105 Support Tool Operation Manual.

1-3-2 Using EEPROM Screen Memory

IBM PC/AT or compatible

[ESSSEERRR) |
25-pin sonnector O ?Q-pin connector

Connecling cable for
paripheral device

L 1] 5
NT10E Support Tool [Fg =-inch
Operation Manual floppy disk
A.5-ineh
flappy disk

24-VDC power supply

The NT105-SF121 can receive screen data from a personal computer even
while itis engaged in communi¢ations with a Programmable Controller. The data
from the personal compuler will be given priority, and communications with the
Programmable Controlier will halt until the transmigsion of data is complete.

You ¢an also have the NT108-5F122 receive dala from a personal computer by
pressing the F4 Key on the PT while the Initial Screen is being displayed at
start-up.

1-3-3 Using EPROM Screen Memoty

A personal computer and a commercially-available PROM writer can be con-
nected via RS-232C cable 10 create screen and write it to ROM,

PROM writer

Personal compuler



$ystem Configuration Section 1-3

1-3-4 Connecting to PCs via SYSMAC BUS Remote /O Systems

The NT108-SF121 can be connected to a SYSMAC C-series SYSMAC BUS
Remole /O System, within which the PT is allocated 16 input points and 16 cul-
put points for remole operation. -

C2000H, CVEO0, ar SV1000

Wired Ramote Programmable Controller

17D Master

SYSMAC BUS
wired bus line

Up e 16 PTs max.
Syslem Conneclion Example

2-wirg cable

YCTFO, 75225 recammended.

Transmissian distance; 200 m max. (total distance)
Transmission time: 2 ms x aumber of Terchinals

alve wiring block
S 7
ﬁ L el

G7ec-0D18 G72C-ID16

Qutput devicas Input devicas
] Salenoids ; ;f Photoelectric
. elc, .& switches, elc.
N y

The numbers 3 points usad by the various devices for remate 170 can be mixed as long
g the total number stays within the limit of 512 (the number af i/ points per Master),




Nomenclature Section 1-4

1-3-5 Connecting to PCs via SYSMAC WAY Host Link System

The NT108-5F122 can be conneclaed one-lo-one to a Host Link Unit mounledio
a Programmable Controller via R3-232C cable.

C20H, C200H, G500, C1000H,
C2000H, CV500, or GV1000 PG NT10S-5F122

LIC 1
H E

Haost Link Unir RS-232C

I——— 15 m max.

Units Connectable to the NT105-5F122

When using a CV500-CPU01, CV1000-CPUOT, C20H, C28H, or C40H is used,
you can connect the NT108-SF122to a Host Link System simply by connecting
it to the RS-232C connector of the CPU Rack or Programmable Controlier.
when using a Host Link Unit, connect the Host Link Unit 1o the Backplane of the
Programmable Controller and then connect the NT103-3F122. For instructions
on how to make the conneclions, refer to the operalion manuals for the individual
producis. 1

Unit | Model

SYSMAC CV-series CPUs CVE00-CPUO1
| CV1000-CPUD1T

SYSMAC C |PCs C20H, C28H, C40H

Serigs - -

Host Link Units | G200H-LK101-P
C200H-LK201/202
C500-LK103/103-P
C500-LK203

1-4 Nomenclature

Front (NT105-3F121/122)

Ligquid crystal display with backlight

— Holes lor panal installation fittings

Four fungtion keys
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Nomenclature

Section 1-4

Back of NT103-5F121

The following diagrarm shows the back of the PT with the switch cover removed.
There are important operating instructions written on the cover, s0 he sure 10
read lhem before operation.

Serean data memory (socket with lever)

SYSMAG BUS wrminator switch

/Heset switch

Contrast control

Installation holas

L

I 1
/ —-_———— _,' L : ’/ e Power supply indicatar

SYSMAC BUS unit
number switch

/
e

Back of NT105-3F122

]

e

Al
i
Nameplay , \
24-Y0G input
Frame terminal
connec-
tign tarmis
nal

Nameplate
Frame 24.VOGC inpur
conneetion terminal
termingl

\ Personal computer connactor

(AS-232C 9-pin D-SUB)

SYEMAC BUS 2-wire
cable connaction lermi-
nal

The following diagram shows the back of the PT with the switch cover removed.
There are important operating instructions written on the cover, so be sure to
read them before operation,

Screen data mamary (socket with [ever)

Resat switch

/,,/ Contrast control
F/'_,_, Installation hales

L Power supply 'ndicatar

yl Host interface switch
y

Host interface/persanal computer con-
ne¢tor (RS-232C $-pin D-5UB)

St




SECTION 2
Installation and Startup

This section provides inf ormation reguired to install and start up the PT for the firsi time. Refer to Section 6 for the wrial opera-

e

lion procedure that shoutd be used the first lime a PT i placed into actual operation.

2.1 Dimensionsand Malerials .. ... ... i i 10
2.2 Sysiem Design Procaulions ... ... i 11
2.3 Insiallation BAVIFOOMENL . ... . s ransrnnneeenttrrrr oo msecennnonnnroanon-- 12
2-3.1  lInstallation Sie ..o i e aaaas 12
2-3.2  Mouniing LOCAUON ...ttt san e 13
2.4 Pancl InSLALON o ..t e s o e e it s mea i E e s 14
2-5  Terminal Block Wi ... e 15
2-5-1  Torminal Screws and Crimp Terminals ..o o oo e 15
252 POWCE SUPPIY v i 16
2-5:3  GIOUNAINE oot e i et at e e 16
2-5.4  Communicalions Path ..o i e 17
2-6  Connecting the NT108-SF1221wa HostLink Unit .. ...ooovooovniee s 19
2.6-1 Conncctor PIN ATANEEMENL .. ... oottt iavrvrre e ierrans 19
262 CONMOCLONS . vttt e e et r s oo taasaaa s e neranes 20
27 P SwWilth SCLUMES . oo s a oot s e 21
2.7-1  Designating User MEMOTY ... ..vvv v 21
2-7-2  Allocaling SYSMACBUS Words ... ..o 2
2.7.%  SYSMAC WAY Communications SCUINES - .o ie oo a o 23
2-8  Connecting 10 the COMPUICE .. Lo it et i oo as 24
2-8-1 Using OMRON Cable - ..ot oo o 24
2-8-2  Using General Connecting Cable ..o oovin i e s 24
249 Srlup Proccdure . oo e e 25
2-10 0 Canlrast ConrOl o .ot e 26



Bimensions and Materials

Section 2-1

2.1 Dimensions and Materials

150 —
138
! T |
I
| (3)
|
i [ i
K ] |' Panel
i I
== — Ll
785
®s 75
1€2 max.
ad i Panel
@ s N
H\H\“Hh...‘_‘_' ] \
h‘\“-..,_’_ i '
o [~ - —
= | ot 72 1 =[] €8
] '. — |
. W
I ) \
T \ \ \ Phillips round-head screws,
M4 x BO, MFZn.C
| (8) tn

10

{3)



System Design Precautions Section 2-2
NT105-5F121
{4 \
NT105-5F122
Materials
Part Qty Material

1 Front case 1 ABS

2 Resin panel 1 Acryl, t=2

3 Rear case 1 AB3

4 Cover 1 ABRS

g Installation fittings 2 sels SPCC, 1 = 1.6 (Round-head scraws, M4 x 60 mm, MFZn-C)

6 Shesat switch 1 Paolyester

2-2 System Design Precautions

Emergency Slop Circuit

Abide by the following precautions when designing a system that includes a Pro-

grammabie Terminal.

Wire \he power supply for the PT separately from the main power system. Fur-
{hermore, to ensure that an accident or malfuniction at the PT will not affect the
entire system, connect important inputs (such as the emergency stop) to an ex-
ternal relay circuit (CR1 inthe diagram below) in a separate system ralher than

using the PT's input.

11



Installation Environmen! - Section 2-3

MCEA1
O—08 —
O Pawer supply
o—75% ]
MCBE‘%})- -3

CTGRT T

—o0—

' ' : Controls

N S—
== TI . -fa-m-1 ' ise fingr
—»"c‘o‘ =_ Trans ar or noise fing
SYSMAC BUS: NT105-5F121
_WOC SYSMAG h‘ SYSMAC WAY: NT105-5F122
Twisl-pair cable
0000000 Saiis: oc 4
power supply
. Emergency, 24 VDG
:smpinput '
D_C 1
"""" ' % Surge supprassor
: T
PT Power Imterruptions Continued operation of the PT cannot be ensured if he 24-VDC power supply

drops to 20.4 VDC or below. When the power is restored to 24 VDG, the PT will
display the Initial Display and communications with the Programmable Control-
lerwill begin. The display ihat was being displayed priorto the power interruplion
will not be displayed when the power is restored,

2-3 Installation Environment

The NT108S has strong environmental resistance and high reliability, but you can
rnaximize system reliability and make the most of its functions by observing the
{ollowing guidelines during installation.

2-3-1 Installation Site
Avoid installing the NT10S in a location where any of the following conditions
gxist.

« Ambient temperature exceeding the ranges shown below:
NT108-5F121: 0°C 1o 40°C
NT108-SF122: 0°C to 45°C

» Abrupt temperature changes or condensation.

« Relative humidity exceeding a range of 35% to 85%.

+ Corrosive or inflammable gasses.

= Strong magnetism.

+ Excessive dusl, salt, or iron dust.

» Direct vibralion or shock.

+ Direct sunlight.

« Spray from waler, oil, or chemicals (the front panel is drip-proot).

iz



Installation Environment

Section 2-3

wmbient Temperature

Operation and Maintenance

impraving Noise Resistance

Qther Precautions

p.3-2 Mounting Location

The NT10S employs aliquid crystal display, so the angle of vision should be con-
sidered when mounting. Install the Terminal at a height and direction thatmake it
easy for the cperator to see.

The allowable ambient temperature is 0°C to 40°C for the NT105-5F121, and

0°C to 45°C for the NT10S8-SF122. Take into consideration the following points:

» Laave sufficient ventilation space.

« Do not install the PT directly above machinery that radiates a lot of heat (e.g.,
heaters, transtormers, high-capacity resistors).

= |{ the allowable ambient temperature is exceeded, reduce it by install a strong
fan or a cooler.

Cantraol panel
Fan

VAN

gl

Louver

For safety during operation and maintenance, place the Terminal as far as possi-
ble trom high-voltage machinery and power equipment.

Do not install the NT10S in a panel with high-voltage devices and install it at least
200 mm from electric power lines.

Power line

V)

200 mm min

PT  |oe—r—

200 mm min,

when installing the Terminal near devices with strong electrical or magnetic
fields (such as solenoids), allow a distance of at least 40 mm, more if necessary.

Solenoid

40 mm min.

| Solenoid

PT

40 mm min.

Make sure that no fluids, such as waler or chemicals, and ro metal objects, such
as copper wirg, penelrate the PT. It is extremeély dangerous to operate the equip-
menl with oreign malter inside, and it may result in a breakdown or accident.

13



Panel Installation - - Section 2-4

The surace ofthe PT is made of acrylic resin, and may break if struck wilh a hard
abject.

Staring atthe screen for long periods is not good forthe eyes. Whenusingthe PT
continuously for long periods ol time, rest your eyes occasionally.

2-4 Panel Installation
The NT10S is designed 10 be mounted in a panel. Install it as follows:

1, 2, 3... 1. Cut a hole in the panel in accordance with the recommended dimensions
shown below. The panel should be between 1.6 and 3.2 mmthick. Alldimen-
siong are shown in millimeters.

ot T 135-:.5 e -]

Unit: mm

Panel Dimensions

2. Ingert the Terminal inlo the hole from the front of the panel.
3. Fasten ihe Terminal from the rear of the panel, using the accessory metal

fitlings.
Mounling surface
ey '/ \I
— === [—]
gy ) \ I

E Malal filling

| Metal fitting

Metal itling

_._'Iﬂ_c__l:\ncss 16103 2mm

Side View Top View

Direclion for ightening screws

L efrzzzzzza |ED

Note Use only the screws (M4 x 60) that are provided 10 securing the Terminal,

14
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Terminal Block Wiring Section 2.5

2.5 Terminal Block Wiring
The terminal block on the back of the NT10S is shownin the following illusiration.
NT103-SF121 '

Toerminal block
SCrew

e

FG 24VDC RS-485

A . -
PR |R|®

|
—'4 &3 [

NT103-5F122

®

FG 24 VDC

LM
EEEl

— gaF—

.Nate The screw on Lhe right side of the terminal block is for securing the block, and
should not be loosened,

2.5-1 Terminal Screws and Crimp Terminals

Use M3.0 terminal screws for the 5F121, and M3.5 terminal screws for the
SF122.

Crimp terminals are recommended tor wiring. Use crimp terminalsl with M3.0
holes for the SF121, and M3.5 holes for the SF122.

Fark-type Round-type

Dimensian NT10S-SF121 NT105-5F122
A - 6 mm max. 7 mm max,
Applicable Crimp Terminals (Exampi
NT105-5F121
Maker Model (torked) Madel {round) Applicable wire size (stranded wire}

Nippon Crimp-Siyle Terminals ] 2-N3A 2-M33 1.04 to 2.63 mm

Fuji Terminals 2-YASS Va-Fs3

Nichifu Terminals 2Y-3 2-35

NT10S-5F122

Maker Model (forked) Model (round) Applicable wire size (stranded wire)
Nippon Crimp-Style Terminals 2-Y33A 2-3.5 (M3) 1.04 10 2.63 mm
Nippon Terminals vD2.3.5-12




Terminal Block Wiring : Section 2-5

2-5-2 Power Supply
NT108-SF121

Breaker

SOOI 2 24000 powersupmy

NT108-5F122

Breaker

Provide a power supply of 24 VOC that remains within the allowable range of
vollage fluctuation. .

Fower supply Allowable voltage fluctualion

24 VDO 20.4 1o 28.4 VDC

« Use a power supply of at least the rated 24 VDC and 6 walls, and use
iwisted-pair ¢cable for the power supply line. When a long line musi be used,
employ cable of al least 2 mm? in order lo prevent a voltage drop.

» Be careful not to confuse positive and negative wiring.

+ Do not place power lings with high voltage or strong current in parallel with, or
in close proximity 10, the wiring between the 24-VDC power supply and the PT
inpul terminals. If you anticipate noise levels exceeding the specifications,
{hen take appropriate countermeasures at the 24-VDC power supply.

2-5-3 Grounding

Graund wire

n—{

Use power lines of at least 2 mmé.

+ The FG is the neutral terminal of the noise filter. If malfunclioning results from
excessive noise, ground the 1erminal to 100 €2 or less.

16
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Terminal Block Wiring

Section 2-5

Wiring

1

» The ground line should be no longer than 20 meaters.

» Sharing a ground line with other machinery or grounding to the girders of a
building may be ingtfective and even harmful,

Cther Other
PT unit PT Lnits
FG FG
|
l l .
N OK ) NO °

Note Whenusing a 24-VDC power supply with no output short-circuit prevention, pro-
vide a breaker.

?-5-4 Communications Path

Connectthe PT to the Master with 2-wire ¢able as shown inthe following lustra-
tion.

Master

Nat werminator (OFF) Terminatar ({ON)

2 3.. 1. Forthe 2-wire cable, use VCTF 0.75 x 2C.
Quter diameter of ling; 1.1 mm
Cuter diameter including insulation: 2.3 mm

2. Connect the RS-485 pesitive to posilive and negative to negative.

3, Wire the Units in order starting from ihe Master, and set Lhe last Unit as the
terminator (ON).

4. Make sure that the same words are not aliocated more thenonce to the PTs,
Remote IO Units, YO Terminals, or other Slaves.

5. The combined cable length must be no more than 200 meters.

6. Forthe communications lines, it is permissible to mix ardinary /O wiring and
ordinary power iines. Do not, hawever, place power lines with high voltage
or strong current in parallel wilh, or in close proximity lo, the communica-
lions lines.

17



Terminal Block Wiring

Section 2-5

Communications Path Interlace

1208

p
<k ]

/

l % Transmission lerminal

o

Masler (RS-4835)

—

RS-485

—_ —
- —

1209 | ﬁ

Designated as terminator. (R5-485)

Nol designated as lerminator.

Note The switch for designating the terminator connects the termination resistance.

Slaves Connection Examples (NT105)

QK

NO

NO

NO

18

Rl NT10% NT10S NT10S
. —T 4,
e gl @
Designated a3 Designatedas  Designaled as
terminatar, lerminator. terminator,
{QFF) (OFF) (ON})
R NT1C3
(o |
B S
RT AM NT10S
g %
& Iacal e
R NT10S NT103 NT10S
+ e --...-i-i S --.:!EE
-l e @
NT105
<
)

Connegt the
Units in serias
from the Macler.

lerminals cannot
crossad,

Posilive and negative

be

10 8 Mazter,

No raore than one
Slave can be di-
rectly conneclad

nectad in series

There can be no
branching from any
af the Slaves con-

from the Master,
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Cannecting the NT10S-SF122 to a Host Link Unit Section 2-6

E ol Connecting the NT105-SF122 1o a Host Link Unit

NTI0S-5F122

+m
HDE AS-232C

25-pin conneclor IEEI - R
t
e
Hast Link Unit 9-pin
connegiar
Set the Host Link Unit a5 shown below.
ltemn Switch setting
I/C part RS-232C
Baud rate Same as PT
Transmission coda ASCI, 7 bits, 2 stop bits
Parity Even
1:1/1:N procedura 1:N
Command |aval Eithar level 1, levals 1 and 2, or levels 1, 2, and 3 valid
Unit number 0o
CTS switching ov
Termination resistance | None

Note 1. Turn off the PT's power when attaching or removing ¢onneclors.
2, Short-circuit {close) AS and CS at their respective conneclors.

For details, referto the SYSMAC WAY Host Link System Manual (W118, W143,
W182) or the CVY500/CV1000 Operation Manual Host Interface (W203).

-6-1 Connector Pin Arrangement

B

@_quﬁno‘f J ©1

19




‘Connecting the NTI0S-SF122 to a Host Link Unit Section 2-6

Pin Symbol Name
1 FG Frame Ground {see note)
2 5D Sand Dala
3 RD Reaceive Data
4 RS Request to Send
5 s Cleario Send
9 5G Signal Ground

Nole The FG line is not connected internally at the NT10S. In locations where stalic
electricily or noise lend to oceur, connect the line at the Programmable Control-

ler.
2-6-2 Connections
SYSMAC WAY NT10S-SF122
{25-pin) (9-pin)
5 - RS-232C ) 5
gD e : 8D
RD C}j < l i RD
rs | O — | RS
cs Q";] [:Z—D CS
sc | O , 1 O | =6
e | Ogpr——————"—""""7~ Q| Fa
J__. Shiglded wire

RS (RTS) and CS (CTS) must be shon-circuited.
DTR and DSR signal lines are not used, so either one need lo be connected.

Optical Fiber Cable

Hosl Link Lnit NT105-8F122

3

T[ RS-232C
| 2%-pin P5-pin25-pin [Tele[e] |
j-E—a t

-J|  Optical fiber cable Q-pin

)| {crozs)

. —_

o Cable

{straight)

Applicable NT10S ConnectorsPlug: XM2A-0901 (OMRON) or equivalent
Hood: XM28-0911 {OMRQON)

Applicable SYSMAC WAY Plug: XM2A-2501 (OMRON) or equivalent

Conneclors Hood: XM23-2511 (OMRON)

Hood (for optical fiber cable):  XM2D-2501 (OMRON]) or equivalent
Recommended Cable AWG?2B x 5P IFVV-8B (Fujikura Cable, Ltd.)

CO-MA-VV-5B 5P x 28 AWG (Hitachi Cable, Ltd.)
Optical Fiber Cable Optical module: ZIRN-A (25-pin) (OMRON) or equivalent; (2 required)

Optical fiber:  Z3F2-4DLM (OMRON}; L = 110 500 (m)
AC adaplor:  Z3GP-01 (100 VAC) (OMRON); (2 required)

Neote 1. Turnoff the FT's power supply when attaching or remaving connectors.
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PT Switch Settings Section 2-7

2. Short-circuit (close) RS and CS at their respective connectors.
3. When using optical fiber cable, be sure to wire the 25-pin/3-pin cable
straight across.

2.7 PT Switch Settings

On the back of the PT are located the switches for making SYSMAC BUS set-
tings (forthe SF121), host interface settings (forthe SF122), and the memory for
screen data (for both models).

NT10S-SF121

SYSMAC BUS terminatar
switch

SYSMAC BUS unit number
switech

NT105-5F122

8}

™= Hastinlerface switch

User memory switch

2-7-1 Designating User Memoty
The short-circuiting switches shown in the following iNustration are located un-
der lhe cover on the back of the PT. Use the short-circuiting pins that come with
the PT io set these switches to match the type of memory which is to be usedfer
screen data.

Mamory Setling at time of shipping
EEPROM, 32 KB
oc|o o
0o
oojo o
EEPROM. B KB
o|(og0| O
oa
Ol|aga| o
EPROM, 32 KB
ono|loc
oo
goloo

Note Always turn off the power supply hefore setting lhe switches,




T Switch Settings

Section 2-7

2-7-2 Allocating SYSMAC BUS Words

Terminataor Switch

Tarminalor switch —_—

om| R
HENES
C o _ RESET Cj?_l:l'l
o B
. ) e
° ° CHANNEL
° @ 54 816
o o POWER
o o 1234 o
o ol |BEEH
[=} [a] 7
o] o /7
[a] o U
o o O QQoQOo C)
S
Word switch _—/
| m
OFF 4 = ON
Nol terminaler %— = Terminator
(termination re- {termination re-
sistance OFF) sistance ON)

The switch for designating the {erminator connects the termination resistance.
Sel gs the terminalor the Unit connected furhest fromthe Master. The swilch is

factory setto OFF {i.e., not aterminator). To set a Unit as the terminator, turn the
swilch ON.

Word Swilch
2 4 5 16
— (1Y) =) =t
QFF
The {otal value of all of the swilches turned ON setsthe word address. Forexam-
ple, 1o set word 30, turn ON all of the switches (16 + & + 4 + 2 = 30). To st word
14, turn ON swilches 1 to 3 and leave switch 4 OFF (8 + 4 + 2 = 14).
Note Thefactory setting is word 30. The following table shows the words allocated for
gach of the Programmable Controller models.
Model Words allocated
Input word Oulput word
C500/C2000 Switch setling Input word + 1
C1000H/C2000H (32 x word mulliplier + swilch setting Input word + 1
C200H 200 + swich setting Input werd + 1
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PT Swilch Settings Section 2.7

For details on SYSMAC BUS Wired Remote /O Systems, refer to the SYSMAC
C-series Wired Remote /O System Manual. The NT10S is treated the same as
an /O Terminal.

Note 1. Be sure to lurn the power off before making switch settings.

2. When connecting to a €500 Master, set the words in order, from large to
amall, beginning with word #30. For the C120, however, do lhe same begin-
ning with word #14.

2.7.3 SYSMAC WAY Communications Settings

ogl|ag
CalEd]
Host interface = o RESET C:-QH'I
astin
swilch o a ﬂ @
| @ [+
a CHANNEL
N 1234
| T334 POWER
Q o T
> o[eg8e| ©
o =
o ©
o ol
o o VEOQD
oo ||° °
Host Interface Switch
— [ ] o -
QFF
Bwitch 1 Switch 2 First word
OFF QFF DM 0000
QFF ON DM 0258
ON OFF OM 0512
ON ON Not used
Switch 3 Moda setting Switch 4 Baud rale
ON Continue Moda ON 19,200 bps
QFF Stop Moda QFF 9,G00 bps
Swilch Setting Contant
SW1, sW2 | First word | First ward (n) allocated to tha PT.
SW3 Mode Continue Communications will continue evan if there is an error (such as a
sehing Mode (QN) Frogrammable Controller error) during semmunications with the host.
Stop Made If thers is an errar (such as a Pragrammable Controller error) during
(CFF) communications with the host, communications will stop after a fixed interval.
SW4 Baudrate [ON: 19,200 bps
OFF: 9,600 bps




Connecting to the Computer ' Section 2-8

Note The baud rale must be setio 9,600 bpeio communicalion withihe Supper Tool.

2-8 Connecting to the Computer

The computer canbe connectedto the PT as ilustrated below to transter screen
dala created at the computer to the EEPROM instalied in the PT.

2-8-1 Using OMRON Cable

24.VDC Pawer Supply

|BM PC/AT or compatible

———
——
[ —

RS-232C

&

?Q-pin

Note When transferring screen data to the NT108-8F122, follow the procedure out-
lined in 2-9 Startup Procedurs.

Connecting cable
CV500-GN228
Cable length: 2 m

2-8-2 Using General Connecting Cable
Recommended Connaction (Example)

Computar (25-pin} NT10S (B-pin)
5 RS-232C 2

sD G‘a _>< "':3{) sD

gy | O o : - O | rRD

RS D—z' : . - | RS

cs | O —0 | cs
7 D8

sa | O _— -1 5G

FG e =25 FG

Shielded wire

Shor-circuit RS (RTS) and G5 (CTS). Cross wiring is permissible.
DTR and DTS signal lines are not used, so either one may be connected

Connector Pin Assignments

Pin Signal Name
1 FG Frame Ground {see note)
2 5D Send Dala
3 RD Receive Data
4 R3 Roquest to Send
5 cs Clear to Send
9 5G Signal Ground

Note The EG line is not connecled internally at the NT10S. In locations where siatic
electricity or noise tend to occur, connect the ling at the Programmable Control-
ler.
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Startup Procedure

Section 2-9

Applicable Cable Connectors Plug: XM2A-0901 (OMRON) or equivalent

Hecommended Cable

Hood: XM25-0911 (OMRON)

AWG28 x P IFVV-5B (Fujikura Cable, Lid.)
CO-MA-VV-5B 5P x 28 AWG (Hitachi Cable, Ltd.)

2.9 Startup Procedure

1,2 3.
NT105-5F121

1,2, 3.
NT108-5F122

1,2, 3.

Use the following procedures to start up the PT.
1.

Check the installation environment and the wiring before turning onthe pow-
er supply.

. Even if the screen data memory is not installed, the version display will be

shown on the Initial Display when power is turned on,

. The Initial Display will be displayed for approximately two seconds after the

power is turned on. The screen will then be cleared and nothing will be dis-
played.

OMRON
NT10S8
ver(]. []

. The screen data is then transferred from the Support Tool. For details, refer

to the NT108 Support Too! Operation Manual.

. Place the Prograrmmable Controller into RUN mode, and check the desig-

naled screen displays and {he input funclions,

. The lnitial Display will be displayed for approximately three seconds after

the power is turned on.

oMroON ver(l. U

NT1Q5-SF122
TOOL>> F'4

2,

If you press the PT's F4 Key while the Initial Display is being displayed, the
next display {Tool Mode) will appear and the PT will be in the mode for com-
municating with the Support Tool. If the F4 Key is not pressed within the
three seconds that the Initial Display is displayed, communications with the
host will begin.

TOOL MODE

. The screen data is then transferred from the Support Tool. For delails. refer

10 the NT108 Suppart Tool Cperation Manual.

HOST—»FT

I-a
F 1]



Contrast Control

Section 210

Thig display will be displayed while daia is being received from the Support
Tool. When the data has been completely received, the screen will be

cleared.

4. Pul the Programmable Controller in MONITOR or PROGRAM mode, and
check the designated screen displays and the input funclions. (MONITOR
mode will be used even for RUN mode.)

2-10 Contrast Control

The NT10S is equipped with a contrast control, located onthe back of the PT in
the upper right-hand corner. In order 1o be able to read the display screen accu-
rately and reliably, adjust the contrasi to accord with the place of installation and

the operation settings.

RESET

©)

CHANNEL
240818

000

POWER

° (5gE) ©

26
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SECTION 3
NT10S-SF121 Data Transfer Operations

This scetion describes the operations that can be performed by transferring data from the PC o the PT to manipulate displays
on the PT and the operation of the function keys in wansferring data from the PT to the PC viza SYSMAC BUS Remote [/O
System using the NT105-5F12].

31 LO AUOCAHON « . v v e tuaeat oo e h e rn et 28
T B 6 1171112 S A L LA R L EERER R EEEE 28
312 INpuIs ... P 28
32 CRANZINE SCIEENE « o v vt ee s vrr o oo sne s st 28
1.3 Mixed DISPIAYS .+ .\ et d e 29
1.3-1  Mixed Display Transmissions .......ooovr i 30
332 DHSPlay MOGE ..o v oe e 30
3-3-3  Display Data TIMING .. ..vv o iinir i a0
3.4 Display RADES - oot 30
3-3-5  Special CRATACIErS ...\ vy v rerasne ot 31
3-3-6  Display Character LIMilations ... .. oo ovuevsoiniennn oo 31
3.3-7  Mixed Display AppHCALONS .. ..o veinnnr e 3l
3-4 Overlapping DISPIays - ..o e e 32
3.4.] Transmissions for Overlapping Displays « oo v oot 33
3-4-2  Display Mode Characier Sizes ... ..ooveuivinnnnna e, 33
3.4-3  Overlapping Display APPlCAUONS ..« ov v it e 33
3.5 Special OPErations ... ... v.ueuven et W
3-5-1  Backlipht On/OLF ... . e 34
3-5-2  Clear DISplly L .o oot s 34
3-6  Function Key [ADULE « .ot e 35



Changing Screens ; Section 3-2

3-1  1/O Allocation
3-1-1 Outputs

MSB LSB
Word n+1 : : : : : : L X : : : :
| | [ J |
I I
Transmission counter Sereen number (3 digils BCD)
0000 Invald ' Foo
0001 15t time BGD/ASCI/MARK Code
0010 2nd ume
Q011 Ird tirne
0100 4th fme L———x Data classification
0101 Sth time 00 ngl
0110 Gth time 01 ASCH
ote 10 MARK (15t byte)
' . 11 MARK (2nd byte)
R & for 15th time
o m For mixed display, BCD, ASCH, and
' Command classification MARK cannot be mixed in one ouiput.
00 Serean numbear
01 Mixed display
10 Qverlapping display
11 Backlight’ACL coniral
1100: Backlight ON
1101: Backlight QFF
1110: Sereen clear {(ACL)
3-1-2 Inputs
M8 LsB
Word Lo : :X:XX:X:X:X : :
\—'—‘ L“' Busy L Kev 1
ey 1 status
Transmissien counier  ===—=="= NT RUN | Y
response Key 2 status
Key 3 stas
Key 4 slaws

Nole x: Not used. Enler 0 or 1.

3-2 Changing Screens !

This nperation allows screens ¢created with the Support Tool and transferred lo
the NT105 1o be displayed by designating the desirad screen number from the
Programmable Controller.

By simply outputting the screen numbers in word n+1 from the PC, you can
switch among screens 1 to 255,

Data Oulput from PC
15 0

Word(n+) | 0001 | 00%7 | 2777 | 2772

— e

Screen number (110 255, in 3 digits BGD)
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Mixed Displays Section 3-3

Example: Designating Screen Number 128

15 . 0
Word (n+1} { 00 Q1 0001 Qo110 | 1000
1 1 2 2

—

Transmissian dala

PT Responses The PT display can be confirmed by checking the data returned from the PT on
' ward n.
Ward (n) oo 1-~-~""~""1"""~"~"~°~*¥°""°"°° Normal
word(my{ 0000 1-"""1""~""~"*"~""~"1~-~~"~"°° Error

3-3 Mixed Displays

This operation allows you to transmit alphanumerics from a Programmable Con-
troller to the NT105 and to display them in the desired sizes and locations.

Caution When displaying mixed screens or overlapping screens, set the Support Tool's
Write Mode to “normal.” Messages will not be displayed if ihe Write Mode is set
to flaghing.” Forinstructions on Write Mode settings, refertothe NTTOS Support
Too! Cperation Manual,

Example
Registered Screen Transmilted Screen
TOKYO
Block mumber
When traating the scraan, The desired blocks and
regisier the blocks in the display data can be senl
placas where you want lbe from the PL 1o create the
mixed displays, You can des-  required display.

ignate up to eight placas per
serean for blagk numbers.

Transmittable Characters The following table shows the types of characlers, symbols, and numerals 1han
can be transmitiad.

Mark cade (FD11h to FO42h) 50 marks MARK Code
English letters, numerals, special symbols ' ASCII
Numarals BCD




Mixed Displays

Section 3-3

3-3-1 Mixed Display Transmissions

15

o' 0,010 177

7200w | P77 7 | 1t Sereenno. (110255, in 3 digits BCD)

Pt 277 | end: Blaek no, (110 8 hlocks)

R A ? ? 7 | 3rd: Display Made (Seelable in 3-3-2 Dis-

s play Modla)

167 digit 109 digit

Note The data in the areas marked by “X" is ignored by the PT.

709707 0T |77, 7. 7 |ath Seroendata (BCD. ASCIL, Mark)

]
'
i
i

1T 1t 1t 1(001 0707

A S S S R T

— Lo \_._[._r—

3-3-2 Display Mode

Data classilication

i Differing classes of dala cannol be mixed within a
Qc: BCD . - - I
o1 ASCI single transmission series. If the dara classiication
10: Mark (151 byte) is changed, resend the data from the sereen display.

11: Mark {(2nd byte)
Indicates a mized display.

Transmission counter

The sereen numbers, block numbers, display modes, and display data ransmitted at
the same time as tha transmigsion counter will ba stored in the PT. If the sereen num-
bers are changed, the previously stored data will be cleared.

Code Display Mode
10! digit 100 digit
Mark (Wide) Eguivalent 1 Standard 0
4% 2 Reverse 1
ASCI (Narmal) Equivalent 1 Standard 0
4x 2 |FReverse : 1

3-3-3 Display Data Timing

In Mixed Mode, designated characters are displayed as they are transmitted
wilh the {ransmission counter. Onge characiers have been displayed in Mixed
Made, only characters in specified positions will changed each fime the trans-
mission counter and characler code are {ransmitted.

3-3-4 Display Range

Transmitted characters will be displayed on only cne ling, beginning from the

point of

the designated block number. If a character siring that is iransmitted ex-

ceeds the display range, that portion of the string which exceeds the range will
noi be displayed.



Mixed Displays Section 3-3

Example: Transmitting “OMRON Corporation”

MRON  Corparation
e

I Will not be displayed,

Black number paint

3.3-5 Special Characters

With the mixed digplay operation, special characters cannot be displayed by
\ means of a transmission data designation from the host. The special characters
can be used only whan craating screen data.

With the overlapping screen operation, it is possible to use special characters,
numerals, and marks.

1.3-6 Display Character Limitations

The transmission counter for showing display data can range from 4 (o 16. The
number of characters in Mixed Display Mode that can be trangmitted in a single
ling is thus as follows:

Mark equivalent size: & max. {Transmission countar limit)

Mark 4x size: 4 max. (Screen size limit)
ASCH equivalent size: 12 (Transmission counter limit)
ASCN 4x gize: 8 max. (Screen size limit)

3-3-7 Mixed Display Applications

The screen number, blocks, and display mode are stored in the mermory of the
PT. You can make use of this stored data to create the following types of dis-

plays.
Screen Example
Bloek 1 =——r~- Serean 10 (for exampla)
Block 2 ——=p= Black 3
Display Cotitents Block 1: “Active” (Normal ¢characters)

Block 2: "OMRBON" (Normal characlers)
Block 3: "1991" (BCD numeric value)
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Overlapping Displays Section 34

Transmission Contents

Order Conient Transmission counter { Transmisslon dala Remarks

4 Screen no. 1 1410 Mixed display designation

2 Block no. 2 2401 Blogk 1 _

3 Display mode |3 3410 Digplay mode: Wide standard
4 Dizplay data 4 4341 ASCII A"

5 Display data 5 5363 ASCIl "cm

g Display data 8 6374 ASCHY

7 Display dala 7 7369 ASCH "

B Display dala B B376 ASCI ="

8 Display data 9 9365 ASCIl "e”

10 Block no. 2 2402 Block 2

11 Display mode |3 3410 Display mode: Narmal standard (ASCII)
12 Dizplay data 4 454F ASCH 0"

13 Display data |5 5540 ASCI “M"

14 Display data 6 ghs2 ASCI "R"

158 Display dala 7 754F ASCI O

16 Display dala B 854E ASCIH "N"

17 Block no. 2 2403 Block 3

18 Display mode |3 3410 Display mode: Normal standard (ASCII)
19 Digplay data 4 4419 BCD 19"

20 Dizplay data 5 5491 BCD 81"

Note Qvetiapping and mixed displays cannot be used on the same screen at the
sarme time.

3-4 Qverlapping Displays

This operalion allows several messages to be regislered in the NT10S in ad-
vance, andthen to be rapidly switched on the screen by designating the mes-
sage numbers and screen display positions from a Programmable Coniroller,

Caution When displaying mixed screens or overlapping screens, set the Suppor Tool's
Write Mode 1o “normal.” The message will not be displayed if the Write Mode is
set 1o “lashing.” For instructions on Write Mode settings, refer to the NT108
Support Tool Operation Manual,

Example

Regisiered Screen

ry2x
S
LSk

Messages
In production /
Being inspecléd
Mave Lhe workpiece

Displayed Screen

Baing inspected
Mave the workpiece
In production
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Overlapping Displays

Section 3-4

Screen Example

Display Contents

3-4.1 Transmissions for Overlapping Displays

15 0
0001 | 1072 | 272772 | 727277
0010 | 10XX | XXXX| 2227
0011 | 10XX| 7?2727 77727

T———— —
107 dligit 109 digit
0100 § 1072 | 272727 | 7727

15t Screen (1 1o 255)
2nd: Block designation (1 1o 8)

3Ard. Display mode

4th: Messaga no. (hexadecimal)

Mote The data in lhe areas marked by “X" is ignored by the PT. The screen number,

block numbers, and display mode are all stored inthe memeory of the PT, but the
message numbers are not.

3-4-2 Display Mode Character Sizes

Display Mode
Digit 10! Digit 109
Equivalent 1 Standard 1]
4x 2 Raversé 1

3-4-3 OQverlapping Display Applications

The screen number, block number, and display mode are stored in the mamory
ol the PT for the overlapping display function. You can make use ot this stored
data to create the following types of displays.

Line Monitar
Assembly  OM: =T Block 1
Paint F!ed T Bock 2

Message 15 "ON"
Message 16: "QFF"
Message 17: “Red”
Message 18: "White"

These messages are o be created in advance, using the Support Tool. For
inslructions on this procedure, refer to the NT108 Support Tool Operation

Manual

Screen 20 {lor example)

The following displays are toggled.
= Block 1: "ON"; block 2: "Red”
« Block 1: “OFF”; block 2: "White"



Special Operations Section 3-5

Transmlssion Conlents

Order Content Transmission counter Transmilsslon daia Remarks
1 Sereen no. 1 1820 Qverlap designation
2 Block no. 2 2801 Block 1
3 Display mode 3 3810 Display mode: Wide standard
4 Message no. 4 480F Message 15; "ON"
5 Block no. 2 2802 Block 2
g Dizplay mede 3 3810 Display mode; Wide slandard
7 Mezzage no. 4 4811 Message 17: "Red”
8 Block no. 2 280 Block 1
9 Display mode 3 a1 Display mode: Wide standard
10 Message na. 4 4810 Message 16: "OFF"
1 Block na, 2 2802 Block 2
12 Display mode 3 3810 Display mode: Wide standard
13 Messagea no. 4 4812 Me=z=age 18: "White"

Note Qverlapping and mixed displays cannot be used on the same screen at the
same lime.

3-5 Special Operations
3-5-1 Backlight On/Off

This operation allows the NT105 backlight to be turned on and off fromthe Pro-
grammable Gontroller.

Programmable Controller Qutput Data

15 0

D001 1100 XX XX | XX XX | Backlight an

0001 1101 KX XX | XA KX | Backlight aft

Note The dala inthe areas marked by "X" i3 ignored by the PT.

3-5-2 Ciear Display

This operation clears the NT108 display Irom ihe Programmable Controller. The
backlight remaing lit after the display is cleared.

Programmable Controller Quiput Data

15 0

0001 1110 KXXX | XXXX

Note The data in the areas marked by “X" is ignored by the PT.
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Function Key Inputs

Section 3-6

3.6 Function Key Inputs

Word (n)

The status of the fourfunction keys onthe front of ihe PT, as well as flags indicat-
ing PT status, can be read from the Programmable Controller. The available sta-
tus is shown in the following diagram.

15 0
| L F1 Key

F2 Key
F3 Kay
F4 Key

BUSY

0: PTraady to receive data from Frogrammable Contreller.

10 Notready.

NT RUN

0 PT's RS-232C port connected to personal computer;
screen data being transmitted.
1: PTin AUN status.

Transmission Counter (Respoense)

When data is trangmitted fram the Programmable Contraller,
the valug of the ransmission couwnteris sent back aler the data
is received by the PT, This is used for handshaking when con-
lirrnimg transmissions,



SECTION 4
NT10S-SF122 Data Transfer Operations

THis section degeribes the status data thar can be reaci at the PC and the commands that can be sent from the PC 1o conwol PT
diplays viaa SYSMAC WAY Host Link Sysiem using the NT105-5F122 FT.

4.1 LOANOCAUON . .. et v e ar v s s e eaaeaaaees 38
4.2 Key Input Status (PT O HOST) .. ovunvevrin s 39
B N a1 ka4 - R R LEEEEEE T 39
4-3-1 Screen Changes and Special Operations (Hostto PT) .....ooveieiinen o 39
4.3-2  Mixed DISPIAY « .o v e 9
4-3-3  Overlapping DiSplays ... o cvven o 4]
44 PTProcessing FIOW . oo r o e 42

37




I'0 Allocation Section 4-1

/0O Allocation

The bits forthe PT are automatically allocated to two of the Programmable Con-
troller's DM words, starling with the first word (n}, thal is sel with the first word
switch onthe PT. Forthe first word, select DM 0000, DM 0256, or DM 0512, (Re-

4-1

fer 10 2<#106>7<#106=>2 Setting SYSMAC BUS Words.)
Key Input Status (PT to Host) In Word n

Bit 15 | 14 | 13 |12 11 10 |09 |08 |O7 |06 | OS5 |04 (03 |02 |01 | 0D
Contents Not used RUN | Not used Not used Function key status
F4 |Fa [F2 [Fi
Screen Changes and Special Operations (Host to PT) In Word n +1
Eil 15 |14 {13 [12 {11 |10 |09 {08 |O7 |06 |05 |04 (O3 } 02 | 01 | OO
Contents Command Not uzed | Screen number (BCD)
classilicalion
Mixed Displays (Host to PT)
Block Word 15 |14 |13 (12 |11 |10 |02 |08 | Q7 |06 |05 |04 (03 (02 |01 | QO
Block 1 n+2 Display mede Not used Data
classifi-
catinn
n+3 10 n+8 | Display data Dicplay dala
Block 2 n+a Display mode Not used Dala
¢lassifi-
cation
n+10 1o Display data Dizplay dala
n+13
Block 3 n+14 Display mode Nol used Data
classifi-
cation
n+17 1o Display data Display data
n+22
Biock 4 ne23 Display mode Not used Data
classifi-
cation
n+24 1o Display data Display dala
n+29
Block & n4+30 Dizplay mede Not used Dala
classifi-
calion
n+31 to Display data Display data
n+36
Overlapping Displays (Host to PT)
Block Word 15 |14 )43 |12 |11 |10 |09 (0@ (O7 |06 |05 |04 |03 |02 |01 | 0O
Block 1 n+37 Display mode Message number (hexadecimal)
Block 2 n+38 Display mode Message number (hexadecimal)
Blogk 3 n+39 Dizplay mode Message number (hexadecimal)
Black 4 n+40 Display mode Messaga number (hexadecimal)
Block 5 r+41 Display mode Message number (hexadecimal)
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Commands Section 4-3

4-2 Key Input Status (PT to Host)

Bits 0 to 3 of word ncorrespond to the function keys onthe frontof the PT, and the
host can read the status of these keys from this word. When a bit is ON, it indi-
cates that the corresponding funclion key is pushed down.

Ward n
Bt 15 | 14 | 13 | 12 11 i0 [og | o8 [o7 (06 05 |04 (03 |02 |01 {00
Transmitted data Not used Not usad Function key status
RUN | Not used F4 |F3 |F2 |F1
Example: Status when F2 Key Down |
Bit 15 |14 113 |12 [11 |10 |02 |08 | O7 |06 | 05 | D4 o3 |o2 |01 |00
Transmitted data 0 B o 2

4-3 Commands

4-3-1 Screen Changes and Special Operations (Host to PT)

These operations use command ¢lassifications in bits 12 1o 15ofwordn+110
change the screen being display, to turn on and off the backlight, andto clearthe
screen. The commarnd code is transmitted as 1 digitof hexadecimal data and the
screen number as 3 digits of BCD.

Screen Changes (Word n+1)

Bil 15 [ 44 |13 |12 |11 [10 |o9 |08 |07 |06 |05 (04 |03 |02 | 01 | OO

Transmlitted data 0 Oto2 05 1105

Backlight On (Word n+1)

Bit 15 14 |13 12|11 [10 |05 |08 |07 |06 |05 (04 |03 |02 |01 |00

Transmittad data c 8] 0 ]

Backlight Off (Word n+1)

Bit i5 |14 |13 |12 |11 10|09 |08 |O7 Y0& |05 {04 |03 |02 |01 |00
Transmitted dala D 0 0 0

Clear Display (Word n+1)

Bit 15 [14a {13 |12 |11 |+0 (09 |08 [07 |06 [05 |04 |03 j02 |01 |00

Transmitted data E 0 0 ¥

4-3-2 Mixed Display

This operation displays character data transmitted from the host in a position
(i.e., block) previously set with the Support Tool. The display made, which is
transritted lromthe host, can be designated as either equivalentor 4x, and both
ol these can be designated as either standard or inverse (reverse video),

The biock number is determined by the word which is used. To display in block
no. 1, sel the display made inword n + 2 and setihe characlerdatainwords n + 3
to n + 8, as shown in the table below. Likewise, to display in block no. 2, set the
display mode inword n + 9 and set the character datainwords n+ 1010 n + 15.
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Commands’ Section 4-3

Word Allocation

Block Display mode Character dala (MARK or ASCII) Numeral data (BCD)
Biock 1 n+2 n+3 to n+8 n+3 10 n+5
Block 2 n+9 n+10to n+15 n+10 10 n+12
Block 3 n+16 n+17 10 n+22 N+17 10 n+19
Block 4 n+23 n+24 10 n+29 n+24 io n+26
Block & n+30 n+31 1o n+36 n+31 to n+33
Bit 15114 |13 (12 [11 |10 |09 | o8 |07 |06 |05 |04 | 03 | 02 |01 )00
Transmitied data Display mode Not used Data classification
Mark 1 (Wide) 0 (Standard) 0 (BCD)
1 (ASCIN
2 (4x) 1 (Revarse) 2 (Mark)
ASCI 1 (Normal) 0 (Standard)
. 2 (4% 1 (Raverse)

Example: Mixed Display on PT Scregn
DM data is displayed in order, beginning with the lowest word address. Al the

end of the characler string forwhich you want a mixed display, enter “F0." 1 FO is
not entered, 1he string will be deleted from the mixed display posilion o the end
of 1he line. In addition, fill in any unused words with the letter “F."

Ragistered Screen A soreen such as the following one is created in advance by the Support Tool.
NYT1OS
sex
Example ASCII Data The following dala can be senl to display six ASCI characters.
Word Data Conlenl
n+2 1001 Designates normal altribute
n=+3 4142 Displays "AB"
n+é 4344 Displays “CD"
n+5 4546 Digplays "EF"
r+6 FOFF Nol displayed from here on.
n+7 FFFF Net used
' n+6 FFFF Not usad

PT Screen Display

NT10&8
AHCODEF

‘Example Numeric Data The following data can be sentlo display "123456." The dataisplacedinBCDin
DM words with the rightmost (laast significant) portion is the word wilhthe lower
address. Fill in unused digits with *F.” Each “0" after the “F" will be displayed as a
blark space. The actual zeros will be displayed only after confirming other nu-
meric values.
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Commands Section 4-3
Word Data Content
N2 1000 BCD normal attribute
ned 2458 "3456" displayed
n+4 o012 12" displayad
n+5 FFFF Left alignment
n+& FFFF Not used
n+7 FFFF Nat used
n+8 FFFF Not uzed

PT Display Screen

NT10%
123435

The following dala can be sent to display "123"inreverse video. Ablank spaceis
inserted to align the numerals to the left.

Word Data Content
N2 1100 BCO reversa attribute
n+3 FFFF Not used
rd FOFF Spaca display
n+5 F123 Left alignment: 123"
n+6 FFFF Not used
n+7 FFFF Not used
n+8 FFFF Not used

NT105
El

table.

PT Display Screen

4-3-3 OQverlapping Displays

This operation allows you to change the PT's display screen by designaling from
the host the display position (block number) andthe message number ¢f charac-
ter data that has been set in advance with the Support Tool.

The display mode can be designated as either equivalent or 4x, and both of
these can be designated as either standard or inverse (reverse video). The
block number is determined by the word which is used, as shown in the following

Block

Word

Black 1
Block 2
Block 3
Block 4
Block &

n+37
n+35
n+39
n+40
n+41

Note Overlapping and mixed displays cannot be used on the same screen at the
same time.
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Section 4-4

Bit

15 114 |13 |12 |11 |10 |09 | OB | O7 |06 (05 |04 |03 |02 |01 | OC

Transmilted data

Display made Message no. (hex.)
1: Wide C: Standard
2 4x 1: Reverse

L

cxample: Overlapping Displays on PT Screen

In this example, overlapping message 1 (“Stopped™) and 5 {("Please wait") are
displayed in PT blocks 1 and 2.

Screen created | NT10S

with Support Tool | z£1% PT screen display
rXZ2x

NT105

[::> Slopped
Flease wait

Overlapping Operating
messagas Stopped
Errar
Testing
Flease wait

The data transierred to achieve this display is shown in the following table.

Word Pata Content
n+37 1002 Message 2 displayed
n+38 1005 Message S displayed

Note Overlapping and mixed displays cannot be used on the same screen at the
same time.

-4 PT Processing Flow

1,2, 3.

When the PT is turned on il inllializes iiself. f there are no errors, it then read/
wriles DM data, function key inputs, screen refreshing, and so on,

. Power turned on.

. Reads data from Programmable Controller's DM n + 1 to DM n + 22,

. Updates {ungtion key status.

. Reads data from Programmable Controlier's DM n + 2310 DM n + 41,

. Updates function'key status.

B W k=

Note 1. When using the NT10S5-5F122, set the Programmable Coniroller mode to
MONITOR or PROGRAM.

2. Do not remove connectors while communications are in progress with the
Support Tool. Removing the connectors will cause internal processing 1o
stop and a communications error will be displayed. If this occurs, you can
restan the processing by transmitting again from the Support Tool.

3. To communicalion between the NT105-5F122 and a Programmable Con-
troller, attach the connectorio a Host Link Lnit and pregs the hardware reset
switch,

4. The PC's DISPLAY MESSAGE instruction (MSG(46) or MSG(195)) cannot
be used because message data will be atfachedio the status whenitis read
out, changing the length of the response.
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SECTION 5
Trial Operation and Troubleshooting

This section describes the procedure that stiould be used to begin PT operation the first time the PT is started for actual applica-

tion and provides

5.1 Trial Operation .

5-2  Error Processing

basic troubleshooting procedures. Refer 10 Section § Maintenance for periodic maintenance inspections.

N
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Error Processing

Section 5-2

5-~1 Trial Operation
Checklist Afier the PT has beenwired, check the items shown inthe following 1able before
conducting the trial operation.
llem Check Reference
Fower supply and 1/O Has the wiring been done carrectly”? 25
|ne connections Are thara any loose terminal screws? %3
Ara any crimp-style terminals shor-circuilad?
I% the installation enviranmant satisiactory?
Is the PT mounted securely?
Cannegling cakle Are all of the conrecting cables connected corractly and locked? p. 17
Bereen memory s the memory dasignation switch set for the memory that is to be used? 2-7
werd setlings Ara the words corractly set? p. 21
Is tha terminalor correctly sel?

—

rial Qperation Procedure

Afler the PT has been installed and wired, and the checks outlined above have

been completed, follow the procedure described below for the trial operation.

1,2 3. 1. Powsr up

a) Check power supply voltage and terminal connections.

. b) Check tlermina! gonnections, connectors, and selling switches.
c) Check screen memory installation and setting swilches.
d) Turn on the power, and verify ihat the power indicator is lit.

2. Initial display ¢heck.

Verify that the version display appears right after the power is turned on.

3. Screen dala transier.

Connect to the computer it EEPROM is used for screen memory and Lrans-

{er screen data to PT,

4. Programmable Controller preparation
a) Putthe PC in PROGRAM mode and create an /O table.

b) Emter a program in the PG,

¢} Putthe PC in MONITOR or RUN mode and check operation.

5. Debugging
a) Correct the PC program.
b) Correct the screen dala.
6. Program saving

a) Save the final screen on a diskette. t
b) Save the PC program on a disketle.

5-2 Error Processing

Symptom

Probablae cause

Correclive measures

Power indicater does not light,

There is a faulty connaction at the power
supply terminals.

Check the positive and negative
connections.

The power supply is defacliva.

Check the 24-VDGC voliage, If deficient,
replace tha Power Supply Unit.

The PROM is inserted backwards.

Check the memagry ingtallation.

Initial dizplay does not appear.

The PT is defectiva.

Replace the PT.
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Error Processing

Section 5-2

Power Indicator Troubleshooting Flowchart

C Power indicatar not it )

No

1s power beingw'

Yes
Na

Supply power.

No

15 the voltage within

Is the pawar indicator lit?

the allowable range?

No

Place voltage within the pre-
scribed rangs of fluctuation.

Are setings ok for the No
voltage terminals?

N

Is the pawer indicator [it?

Sat them carrectly,

Yas
re thare [ooge terming

15 the power indigator lit?

serews of disconnected
prowar |M

N

Tighten screws, connect or re-
place power lings.

Ng
I5 the memuryinsk

|5 the power indicatar it?

backa

No

No

Install the serean memory
corractly.

‘ Replace the PT,

Iz the power indicator lit?

4 End




))

o Section 5 Trial Operation and Troubleshooting for troubleshooting procedures.

SECTION 6
Maintenance

This scclion describes the periodic inspections and maintenance that must be conducted to ensure proper PT operation. Refer
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faintenance

Section 6

N

pare Terminals

In order to restore operalions as quickly as possible inthe event of an NT105
breakdown, il is a good idea to always keep a spare PT on hand,

inspection I the NT10S screen gets dirty, il will become hard to read. Be gareful of the fol-
lowing points when cleaning it.

= When cleaning, wipe with a dry, soft ¢loth. If the dirt does not come off, then
meisten the rag with water and rub hard.

+ Wiping with a chemical cloth or with volatile solutions such as benzine or thin-
ner may cause degeneration. A little alcohol may be used if necessary.

= Prolonged contact with rubber, vinyl products, or tape may leave marks.

« The PT's liquid crystal display and backlight canwear out. It they become hard
io see, replace the Terminal.

- The standard inspection period is once every six to twelve months, but it
should be moved up if the operating environment is harsh, Il there is any devi-
ation from the criterion, then it should be correcled.

Itern Inspection Criterien Method/tools
Power supply Measure at the power supply terminal block. Vollage fluctuation range: Tester
voliage Are voltage fluctuations within the erilerion? 20410 26.4 VDO
Cperating Is the ambient iemperatureé (1he lemperature NT105-5F121: 0° to 40°C Thermometer
environment inside of the panel) suitable? NT105-SF122: 0° 1o 45°C
s the ambient humidily (the humidity inside of | 35% 1o B5%, with no Hydroscopa
the panel) sultable? congensation.
1z dust collecting? There should be no dust Visual
Installation Iz each PT firmly secured? There should be no lpose Phillips
ECTEWS. - screwdriver
Are the connactors for the connecling cable There should be no loose
insered perfactly and locked? SCTEWS,
Are any screws for the external wiring coming | There should be ne loosae Phillips
lpoge? 5CreWs, screwdriver
Iz any exiernzl wiring loose or disconnected? Thare should be no Visual
externally visible
abnormalities.
Replaceable parts Can you read the characlers on the liguid Average life expectancy of Visual
crystal display? liquid erystal: 50,000 hrs
ks the backlight illumination as bright as it Averaga [ile expectancy of
should be? backlight: 20,000 hrs

FPrecautions for Handling Turn off lhe power before replacing a PT.

When you discover a defective PT and replace it, check again 1o verify that the _
problem was actually with the PT. :

When returning a defective PT for service, please describe the problem in as
rmuch detail as possible. Send the PT to your OMRON representative.
Standard Tools

+ Phillips and flat-blade screwdrivers

» Voltage tester or digital voltmeter ‘
« Industrial alcoho! and all-¢otton cloih. :
Measuring Instruments (Depending on Case)
» Synchroscope '
« Oscilloscope with pen output

» Thermometer ‘
» Hydroscope g

Tools for Inspection
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Appendix A
Standard Models

NT10S Programmable Terminals

NT10S-SF12

Support Software

NT10$-ZAAT-EY

SF120]
—l:_ Liquid crystal display plus suffix
121: SYSMAC BUS compatible
122: SYSMAC WAY compatible
Functions
Communigations compatible

Basic modal number

—-

Varsion number
English specification
IMB PC/AT compatibla

Diskelta size
3 3.5-inch
5: 5.25-inch

Basic model number

User Screen Data Memory

e — Suppor Software model number

Meamory lypa Memaory Maodel Remarks
capacity
EEFRCM B KB OMRON EERB1-25 (accass time: 250 ns) HN58CE5P-25
22 KB OMRON EER22-20 (access tima: 200 ng) HNSBC256P-20
EPROM 32 KB OMRAON ROM22-20B (access time: 200 ns) TCS7256A0-20

Screen Memoty Capacity

Memary size

Number of screens

8 KB

100

32 KB

255
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Appendix B
Specifications

General Specifications

ltemn

Speclfication

Powar supply voltage

24 VDG

Applicable voltage range

20.4 1o 26.4 VDG (24 VDG ~13%/, 100,)

Power consumptian

6 W max.

Nois resistance (at 24 VDC)

Normal mode: 300 Vp-p (pulse widih: 100 nsie 1 ps)
Common moda; 600 Vp-p (pulse width with 1-ns rising time)

Vibration resistance

Conforms to JIS G 0911 11D4 (2 hrs each in X and Y dirsctions; 4'hrs in £ diraction)

Ambjent operating témperature

NT105-5F121: 0% to 40°C
NT105-5F122: 0° to 45°C

Ambjant operating humidily

35% 10 85% (with no condensation)

Starage temperature

=20° to 60°C (with na lreezing)

Enclbsure ratings

Fronl display control araa: 1P52 (dustproot)

Rear case: P20
Tarminals; IPOO
Waight Approx, 550 g
Dimpnsions 162 x 72 x 79 (W x H x D) For details, refer to 2-1 External Dimansions,
Characteristics

Itern

Specifications

Liguid crystal display panel

Blue mode dot matrix LCD pansl

Numbar of dots: 128 x 48

Dot dimensions: 0.68 x 0.68 mm
Dot piteh: 0.7 mm
Effective display area: 866 x 32 mm

Liquid crystal life expactancy:  Approx. 50,000 hrs.

Backlight

Caold fluorascent lamp (CFLY
Life expectancy (lit); Average 20,000 hrs.
Backlight can be urned off from the host.

Usable characters

Narmal: Alphanumeric and symbols
Wide:  Alphanumearic and symbels; an addition 50 charactars can ba registered.

Scdle

Scaling can be used with either normal or wida characters, Equivalent (narmal),
double-width, 4x, 9x (only equivalent and 4x for mixed or overlapping displays)

No.|of sereens

255 scraens with 32 KB of EPROM ar EEPRGM
100 acreens with 8 KB of EEPROM

Spacial display functians

Flashing, inverse (raverse videc), mixed {BCD and ASCI), overlapping

Inplit switches

4 points (functian keys F1 to F4, handled as bit data)

Powar supply indicator

Green POWER indicaior on back of BT

Screen ragisiration method

Irmplemanted with 2 PC/AT compatible after the newly-created screen data has
bean transferred to EEPROM ar written 1o EPROM.

Screen data memory

EEPROM, 8 KB: OMRON EERG1-25 (access lime: 250 ng)
EEPROM, 32 KB: OMRON EER22-20 (access tima; 200 ns)
EFPROM, 32 KB: OMRON ROM22-20B (access lime: 200 ns)
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Make

Appendix C
Screen Layout Sheet

copies of this design sheet when preparing PT screen layouts.

Screen No.. Name: Date:
b7 i \ l \ ! !

. 1121314 516 7|3 9|1I3 11|12 13114 15[16

1 S ;

2 . ﬁ RN

J

Screen No.: Name: Date:

o 1|213I4 ‘ 5 | 6‘7 | 8 ‘ 9|10‘11§12‘13|14‘15|16

1 RERERRER

2 :

3 froeed ;

Screen No.; Name: Date:
ARARARANY 6 ! \

_1|2 3[4 516 TIS 9|10 11\12 13114 15|15

[AREEREREEE NN

2 .........................

3

b =
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