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Preface

Structure of TH series robot and TSL3000 controller instruction manuals:
These instruction manuals were published in parts according to the application and
purpose, and the name and outline of each manual are as follows:

[Safety Manual]
This manual contains the important information to use the robot safety and correctly.
Be sure to read through and understand this manual before operating the robot.
Also, strictly observe the descriptions made there.

[Operator's Manual]
This manual deals with the TSL3000 controller operating procedures. Read
through this manual before operating the robot, and refer to it as necessary.

[Robot Language Manual]
This manual refers to the robot language called "SCOL". When you have to create
a program based on this language, read through the manual.

[Interface Manual]
This manual describes the external signals for the robot. Concerning the interface
conditions between the robot and peripheral equipment, specifications, timing, etc.,
refer to the manual when necessary.

[Installation & Transport Manual]
This manual describes the transport, unpacking and installation of the robot and
controller. Be sure to read through this manual before unpacking the shipment
containing the robot.

[Maintenance Manual]
This manual deals with the daily and regular inspections to be made on the robot
and controller. Read through this manual to use the robot safely over long years to
come.

[Communication Manual]
This manual describes the serial communication between the robot controller and
other equipment. Refer to this manual when connecting the robot controller with a
host computer, optical sensor, etc., via a serial cable.
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[User Parameter Manual]
This manual describes the setting of the robot controller. Read this manual when
performing the setting of communication, I/O, motion condition, etc.

[Alarm Manual]
This manual describes the alarms, their causes, and remedies. Refer to this manual
when an alarm occurs.
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Cautions on Safety

This manual contains the important information on the robot and controller to prevent
injury to the operators and persons nearby, to prevent damage to assets and to assure
correct use.

Make sure that the following details (indications and symbols) are well understood
before reading this manual. Always observe the information that is noted.

[Explanation of indications]

Indication Meaning of indication

This means that "incorrect handling will lead to fatalities
& DANGER

or serious injuries.”
This means that "incorrect handling may lead to
& CAUTION personal injuries *1) or physical damage *2).

*1)  Injuries refer to injuries, burns and electric shocks, etc., which do not require
hospitalization or long-term medical treatment.
*2)  Physical damage refers to damages due to destruction of assets or resources.

[Explanation of symbols]

Meaning of symbol

This means that the action is prohibited (must not be done).
Details of the actions actually prohibited are indicated with
pictures or words in or near the symbol.

This means that the action is mandatory (must be done).
Details of the actions that must be done are indicated with
pictures or words in or near the symbol.

This means danger.
Details of the actual danger are indicated with pictures or words in
or near the symbol.

This means caution.
Details of the actual caution are indicated with pictures or words
in or near the symbol.

> @01
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[Operation]

& DANGER

® « During operation, NEVER enter the dangerous area of the robot.

Otherwise, you will be injured seriously.

Prohibited . DQ NOT Iegve in the working range any mgchinery or materials
which will hinder the operation. If the equipment went wrong, a
person nearby will be injured or involved in an accident.

* Anyone other than the operator MUST NOT approach the
equipment. Should he negligently touch the dangerous part of
the equipment, he will get injured or involved in a serious
accident.

* NEVER perform an inappropriate operation which is not
described in the instruction manual. Otherwise, the equipment
will start by mistake, resulting in personal injury or serious
accident.

+ If you feel even a little that you are exposed to danger or that the
equipment works abnormally, press the EMERGENCY stop

& pushbutton switch to stop the equipment. If the equipment is
used as it is, you will be injured or involved in a serious accident.

Danger When this happens, ask our after-sale service agent for repair.

« During operation, be sure to close the equipment cover. Should
the cover be opened during operation, you will be struck by an
electric shock or get injured.

* Only a well-trained and qualified person is allowed to perform the
operation. Should the equipment be operated improperly, it will
start by mistake, causing a personal injury or serious accident.

» If the equipment has malfunctioned, turn the power off, identify
and remove the cause of the abnormality, maintain the peripheral
equipment and completely restore the malfunctioned equipment.
Then start the equipment at a slow speed. If the equipment
starts, leaving the abnormality, you will be involved in a serious
accident.
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& CAUTION

® + DO NOT change the data of the system structure file.

Otherwise, the robot will move abnormally, resulting in damage or

an accident.
Prohibited

* In principle, teaching operation should be performed outside the
dangerous area of the robot. If it should be performed inevitably
within the dangerous area, strictly observe the following matters.

“ (1) The teaching operation should always be performed by two (2)
Mandatory persons. One person performs the job and the other person
watches outside the dangerous area. Also, both persons
should try to prevent mis-operation with each other.

(2) The operator should do the job in an attitude ready to press
the EMERGENCY stop pushbutton switch at any time. Also,
he should perform the job at a position from which he can
evacuate immediately at the time of an emergency after
confirming the robot working range and shields nearby.

(3) The supervisor should keep watch on the job at a position
where he can see the entire robot system and operate the
EMERGENCY stop pushbutton switch at the time of an
emergency. Also, he should keep anyone from entering the
dangerous area. Unless the operator or other person follows
the instructions of the supervisor, an accident will be caused.

+ If an abnormality has generated or the POWER LED lamp on the
control panel remains off after the main power switch of the
equipment was turned on, turn off the main power immediately
and confirm the wiring. Otherwise, you will be struck by an
electric shock or a fire will break out.

* Unless the robot operates toward a designated direction at
manual guide, turn off the servo power. Otherwise, the robot will
be damaged or you will be involved in an accident. When this
happens, call us at the after-sale service agent.

» Pushbutton operations on the control panel and teach pendant
should be confirmed visually. Otherwise, you will be involved in
an accident due to mis-operation.

» After the power is turned on, be sure to reset a program to start
an automatic operation. If the program is executed continuously,
the robot will interfere with the peripheral equipment, resulting in
damages or accidents.
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& CAUTION

+ Before operating the equipment, perform the following inspection.
“ (1) Make sure that visual appearance of the robot, controller,

peripheral equipment and cables are in good condition.

Mandatory (2) Make sure that no obstacle stands in or near the working
range of the robot and peripheral equipment.

(3) Make sure that the emergency stop and other safety devices
operate properly.

(4) Make sure that no abnormal noise or vibration is involved in
the robot operation.

If the above prior inspection is skipped, the equipment will be
damaged or you will be involved in an accident.

* The speed of test operations is initially set at 25% of the

maximum robot speed.
& * The speed of automatic operation is initially set at 100% of the
Caution maximum robot speed.
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Section1l General Descriptions

Robot controller TSL3000 incorporates a simple programmable controller (hereinafter
called the "TCmini").

Programs (DOUT commands) analyzed by the main unit and system output signals are
once sent to the TCmini where they are processed and output to an external device.
The TCmini also receives external input signals and transmits them to the main unit
after processing. In other words, the TCmini can unrestrictedly determine the locations
where input/output processing of robot programs by the main unit and system signals
are to be input or output.

Also, the TCmini can directly respond to (or output) input signals sent from the external
device. As the TCmini operates while the TSL3000 controller power is turned on, it is
capable of performing 1/O control, irrespective of robot program execution.

External input/output signals described in the Interface Manual refer to the operation of
a standard sequence program. When you create this sequence program, you can
design a more flexible system.

This manual deals with the TCmini.

TSL3000
. External output signals
Simple PLC

(TCmini)
'- —q—C > External input signals

VVVVYY

AAAAA

Main unit

H Servo unit
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Section2 TCmini

The TCmini built in robot controller TSL3000 is a simple programmable controller
resided in the robot, which can control external 1/0Os (21 inputs and 17 outputs), hand
I/Os (8 inputs and 8 outputs) and extension 1/0Os (64 inputs and 64 outputs).

The TCmini is connected with the TSL3000 main unit via common RAM to transfer I/O
data and status.

When this TCmini is connected with a remote 1/O module via RS485 communication
cable (EXTI/O), up to 64 each of inputs and outputs can be connected.

By connecting the TCPRG port (RS232C) on the TSL3000 front side with your personal
computer, you can create, debug (I/O monitor) and transfer sequence programs, using

TCPRGOS.
Hand 1/0O
(8 inputs/8 outputs)
Personal
- 5 computer
21 external ——» TCPRGOS
input signals —L . - RS232C
———=  TCmini
4—
4—
17 external Remote 1/O
output signals ¢———— module
¢ RS485

Max. 64 inputs/64 outputs

Common RAM

TSL3000 main unit
Controls the robot and
analyzes robot
programs.
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2.1 Sequence Program

Sequence programs of the TCmini use graphical (or ladder) programming.

X000

Y010
P

—

¢ )

T00Q 100
p

TOO0O

X001

\
Y110Q
p

—|

I/O processing in the TCmini is batch-refreshed.

\

Before arithmetic operation of a

sequence program, ON/OFF status of inputs is transferred to the data memory with
results of preceding sequence operation transferred to outputs.
After the 1/O processing, the sequence program is scanned sequentially from the

top.

In the TCmini, scanning is executed by the CPU.
takes more time to scan, resulting in delay of the input and output.

If the program size increases, it
Yardstick of the

scanning time is about ten (10) msec per 1,000 basic commands (1 K words).

For details on the programming, see Section 7 of this manual.

- 22—
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2.2 Instruction Words

The TCmini can use the following sixteen (16) instruction words.

— || S | AR e

R I I . |

SR ST [ (o S Rl S (v

— " —{D% —H || A

In the TCmini, thirty-two (32) application instructions (or commands) can be used.

L*** E***

O =

The application instruction comes with the following types.
» Transfer instruction

« Data conversion instruction

* BIN operation instruction

« Comparison instruction

* Bit operation instruction

* Subroutine instruction

* Pulse instruction

* For further information on the instructions, see Section 7 of this manual.
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2.3 System Sequence and User Sequence

The PLC (TCmini) built in the TSL3000 has the following three (3) working areas
and the sequence program capacity of each working area is 4 K words. The user
can create sequence programs in areas 1 and 2 alone.

Area 0 Area 2 ﬁ:g: é Areas where user can create

//7 sequence programs

Flash memory RAM

Area 0: Standard sequence area (Cannot be changed.)

Area 1: User's RAM area for debugging (RAM contents are cleared by power OFF
and ON.)

Area 2: User's flash memory area (The number of writing counts is limited to 50.)

Area 3: User's RAM area same as Area 1. Due to battery backup, however, no
sequence program will be cleared by power OFF and ON.

*  The factory-setting is area 0, and the standard sequence is operating.

*  The flash memory contents will not be cleared by power OFF and ON, but
limitation is imposed on the writing counts (50 counts).
Completely debug a sequence program in area 1 (RAM), then transfer it to area
2 (flash memory).
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2.4  Change of Sequence Program Area

Changeover of working areas is performed by the user parameter.
The sequence to be operated is changed over by changing the set value of [U11]
I/O mode of the USER.PAR fileto O, 1, 2 or 3.

[U11] I/O mode (Setting of 1/0O operation mode)

[U11] I/O mode
{Default/User} (0: Default, 1: User RAM, 2: User FLASH 3: User backup RAM)
=0

In the TSL3000, I/Os specified in the program are processed for input or output.
The storage location of this sequence program can be specified as shown below.

Set value Standard sequence (Cannot be changed.)

User's RAM for debugging (User's created sequence area)
User's flash memory (User's created sequence area)
User's RAM for debugging (battery backup) (User's created

sequence area)

W N+ O
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2.5 Procedures for Creating Sequence

C = )

Selection of sequence
area 1 (Change of
USER.PAR) See Para. 2.4.
Power OFF and ON Selected area becomes valid.
Connection of .
TCPRGOS See Section 8.

Creation and debug of
sequence

Selection of sequence

area 2 or 3 See Para. 2.4.
(Change of USER.PAR)

Power OFF and ON Selected area becomes valid.

Transfer of sequence See Section 8.

Power OFF and ON Transferred sequence becomes valid.
Operation

=
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Section 3  Inputs and Outputs

3.1  Outline of Inputs and Outputs

The 1/0 common for the TSL3000 robot controller comes in the two (2) types; Type
N which is compatible with that of the previous controller (SR7000) and Type P
which is heteropolar. Either type can be selected at order entry. The extension
I/O module is also provided with the two (2) types; TR48DIOCN (Type N) and
TR48DIOC (Type P). Identify the type of your controller before reading this
manual.

In the TSL3000, the input/output signals where sequence control is possible by the
TCmini use the input and output ports shown below.

TOSHIEA MACHINE Field bus input/output (option)
/Max. 128 inputs/128 outputs
(EI1~128/EO1~128)

Hand input/output
8 inputs/8 outputs (HI1~8/HO1~8)

\ External input/output

&l 21 inputs/17 outputs
— / (IN1~21/0UT1~17)
ANl Panel input/output
AN : K
hesmww TP
ol L
TELEneE | Leh

Rabot Gontroller

J

A%

Extension input/output (option) /

Max. 64 inputs/64 outputs
(E11~64/E01~64)

|
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3.2  External Input and Output (Type N)

The external input signals should be connected to connectors INPUT, OUTPUT,
SYSTEM, and HAND on the rear side of the controller.

The external signals are assigned to 1/O relays X000 ~ X02F, Y100 ~ Y12F of the
TCmini, using an attached dummy connector. (For details, see Section 4 of this
manual.) To connect them, use the dummy connector attached to the controller.

Connector (INPUT)

TSL3000 <— —— Userside

[l [,

Source type (plus common) X000(IN1) o ©
X001(IN2) o O
INPUTCOM 220 X002(IN3) Z—z
o X003(IN4) 5 o
3 X004(IN5) o O
o X005(IN6) o O
X006(IN7) O O
X000~X014 243 X007(IN8) Z—z
s P24G
INPUTCOM 24 il
s INPUTCOM
e X008(IN19) 5 o
. X009(IN10) 5o
2 XO0O0A(IN11) 5o
s X00B(IN12) o
7 X00C(IN13) 5o
° X00D(IN14) > o
28 XOOE(IN15) 5o
10 XOOF(IN16) 5 o
-~ P24G
" P24V
20 INPUTCOM
1 X010(IN17) 5o
a1 X011(IN18) o
13 X012(IN19) > o
s X013(IN20) o o
1 X014(IN21) 5o
33
15
34
16 P24G
- P24V
17 INPUTOM |
18 EMS1B 5 o
" EMSIC |
a6 EMS2B 5o
7 EMS2C |
L Case -
/A :

| Type N
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Connector (OUTPUT)

TSL3000 — —» User side

1 " Y100(0UTY)

D)
” Y101(OUT2) —
5 Y102(0UT3) —
= Y103(0UT4) —
3 Y104(OUT5) —
_ N 16 Y105(QUT6) —
Sink type (“-” common) P Y106(OUT7) —
Y100~Y110 17 Y107(OUT8) '
5 P24v
18 P24v
6 Y108(0OUT9) —
19 Y109(OUT10) —
7 Y10A(OUT11) Y
o210 20 iig(B:(OUTIZ) S
8 (OUT13) S
21 Y10D(OUT14) —
Note 1:  All of Y100~Y110 in the 9 Y10E(OUT15) D)
ransisor oo, 2 B vE -
23 P24v
1 Y110(0UT17) —
” SVST A
" SVST B
e EMSST A
13 EMSST B
Case | e

4

Type N
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Connector (ROBOT)

TSL3000 ¢—— !

Source type (plus common)
P24V

X038~X03F

Sink type (minus common)
Y138~Y13F

P24G

Note 1:  All of Y138~Y13F in the
figure above are the
transistor outputs.

C1

Cc2

C3

C4

C5

C6

Cc7

C8

C19

C9

C10

Ci1

Ci12

C13

Ci4

C15

C16

C17

Z

Case

Connector (CNO)
! 1
é Robot body :_> User side
i (JOES) JU— i
A 1 |X038(N57) 5—¢
Lo 5 |_X039(NS8) s
s 5 |LX03A(N59) 5—
L4 4 |_XO03B(N60) ——
s 5 |_X03C(IN61) ——
L6 6 |_X03D(IN62)
A 7 |_XO3E(IN63) —
e s |_XO3F(N64) —
T 9 P24G
| 10 10
! (JOFs)
L1 1
L2 12
| 3 13
i 14
| 5 15
L 6 16
L7 17
S 18
9
!
i
i
i
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Specifications of external input signals

Type of input:
Non-voltage contact input or transistor open collector input.

Example of application circuit and structure of input circuit:

Source type (plus common)

TSL3000 User side

v

B L
[T

Contact or
Contact (transistor) specifications:

transistor

Non-voltage contact specification Transistor specification
Contact rating 24 VDC, 100 mA or Voltage between collector and emitter
over 30 V or over
Circuit current Approx. 7 mA Current between collector and emitter
Minimum current 24 VDC, 1 mA 10 mA
Connected impedance Circuit current Approx. 7 mA
100 Q or less Leak current between collector and emitter
100 pA
Type N
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Specifications of external output signals

Type of output:
Transistor output

Example of application circuit and structure of output circuit:

Sink type (“-” common) Sink type (“-” common)
TSL3000  User side TSL3000  User side

& »
<« »

[
<« »

DC relay

P24V p24v

e

i s
N —
! % ! L
/:/ ]
:<Y1** <;<y1**
i i Counter-voltage
! ! preventing diode
P24G ! P24G !
» Electric rating:
Electric rating Caution
Rated voltage 24 VDC If the current which exceeds the rated output

Rated current 100 mA (max.) | currentis supplied, the output element may
be damaged or the printed board may burn.

To avoid this, be sure to use within the rated
output current.

Type of connectors:
INPUT : XM3A-3721 (Plug type connector) (OMRON)
: XM2S-3711 (Connector cover) (OMRON)
OUTPUT : XM3A-2521 (Plug type connector) (OMRON))
: XM2S-2511 (Connector cover) (OMRON)
HAND(CNO): XM3A-2521 (Plug type connector) (OMRON))
: XM2S-2511 (Connector cover) (OMRON)

Type N

- 36 — STE 88368



TSLBOOO Robot Controller

SIMPLE PLC FUNCTION MANUAL

3.3  External Input and Output (Type P)

Connector (INPUT)

TSL3000 <

— 5 Userside

X000(IN1)

[ [ 1 5 o
Sink type (minus common) p” YODL(IN2) ° e
X000~X014 2 X002(IN3) 5o
21 X003(IN4) 5o
3 X004(IN5) o
22 X005(IN6) 5 o
4 X006(IN7) 5o
23 X007(IN8) 5 o
5 P24G
P24G ” Y
6 INPUTCOM
o5 X008(IN19) 5
7 X009(IN10) s
26 XOO0A(IN11) 5
3 X00B(IN12) —
27 XOOC(IN13) —
9 X0OD(IN14) 5o
28 XOOE(IN15) o
10 XOOF(IN16) 5
29 P24G
11 pP24v
20 INPUTCOM
12 X010(IN17) 5
31 X011(IN18) —
13 X012(IN19) o
32 X013(IN20) 5 o
14 X014(IN21) 5
33
15
34
16 P24G
35 P24V
17 INPUTOM |
18 EMS1B 5 o
19 EMS1C |
36 EMS2B 5o
37 EMS2C |
Case {—=*"
i
7 !

Type P
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Connector (OUTPUT)

TSL3000 —m ———» Userside

[ [,

Y100(OUT1) —
14 Y101(0OUT2) —
5 Y102(0OUT3) —
Source type (plus common) 15 Y103(0UT4) —
3 Y104(OUT5) —
P24V 16 Y105(0UT6) —
4 Y106(0OUT?) —
17 Y107(0OUT8) —
5 P24V
18 P24V
Y100~Y110 6 Y108(0UT9) o
19 Y109(OUT10) —
. All of YI00~Y110 in the ! YIDAQUTLY) -
Hote ;‘?gu?e above are trll?a 20 10B(OUT12) '
transistor outputs. 8 Y10C(OUT13) D)
21 Y10D(OUT14) =
9 Y10E(OUT15) =
22 Y10F(OUT16) —
10 P24V
23 P24V
11 Y110(0UT17) —
2 SVST_A
12 SVST_B
o5 EMSST_A
13 EMSST_B
Caée Ly

4

Type P
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Connector (HAND)

TSL3000 —

Sink type (minus common)
X038~X03F

o

P24G

Source type (plus common)

P24v

Y138~Y13F

Connector (CNO)

Note 1: All of Y138~Y13F in the
figure above are the
transistor outputs

700

Case
1

. Robot body L, Userside
: i @OES) . :
c1 I 1 |_X038(NS7) 5
c2 AP 5 |_X039(NS8) =
c3 s 3 |_XO03A(N59) s
ca AR 4 |_XO3B(N60O) s—
cs s 5 |_X03C(IN6l) ——
c6 A 6 |_X03D(IN62) —
c7 g 7 |_XO3E(IN63) —
cs A g | XO3F(N64) ——
c19 9 9 P24G
{10 ol 10
! (JOFS
c9 i ) 11
c10 o1 12
cu I 2 13
c12 3 14
c13 I 4 15
Cl4 : 5 16
c15 i 6 17
C16 : 7 18
c17 i 8 19
Case |_#" : 9 -
!
i

Type P
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Specifications of external input signals

Type of input:
Non-voltage contact input or transistor open collector input.

Example of application circuit and structure of input circuit:

Sink type (minus common)

TSL3000 User side

<

P24V

[
»

Contact or

transistor
<&

P24G

+ Contact (transistor) specifications:

Non-voltage contact specification Transistor specification
Contact rating 24 VDC, 100 mA | Voltage between collector and emitter
or over 30V or over
Circuit current Approx. 7 mA Current between collector and emitter
Minimum current 24 VDC, 1 mA 10 mA
Connected impedance Circuit current Approx. 7 mA
100 Q or less Leak current between collector and emitter
100 pA
Type P
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Specifications of external output signals

Type of output:
Transistor output

Example of application circuit and structure of output circuit:

Source type (plus common) Sink type (minus common)
LED ON DC relay operation
TSL3000 User side TSL3000 User side
P24v P24V

I I

DC relay

_

<
\

Yl**

S

N

'S
mee mee

Electric rating:

N

N

Counter-voltage
preventing diode

X

.______7%-----____%\\<_______________

Electric rating Caution
Rated voltage 24 VDC If the current which exceeds the rated output
Rated current 100 mA (max.) current is supplied, the output element may be
damaged or the printed board may burn. To
avoid this, be sure to use within the rated output
current.
Type of connectors:
INPUT : XM3A-3721 (Plug type connector) (OMRON)
. XM2S-3711 (Connector cover) (OMRON)
OUTPUT : XM3A-2521 (Plug type connector) (OMRON)
. XM2S-2511 (Connector cover) (OMRON)
HAND (CNO) : XM3A-2521 (Plug type connector) (OMRON)

XM2S-2511 (Connector cover) (OMRON)

Type P
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3.4  Extension Input and Output (Option)

The TCmini can extend I/Os as necessary. TR48DIOCN and TR48DIOC are
available as the exclusive I/0O extension modules for the TSL3000. Also, our
standard remote I/O module can be connected.

3.4.1 Outline of TR48DIOCN/TR48DIOC

TR48DIOCN/TR48DIOC are exclusive 1/0 extension modules for the TSL3000,
having 28 input signals and 20 output signals, respectively. In the TSL3000, up
to two (2) stations can be extended, using TR48DIOCN/TR48DIOC modules.
TR48DIOCN differs from TR48DIOC in the output specifications (source type/sink

type).

External power supply

TESHIEA MASHINE

Fieldbus

e B

comi) [53
t

T
Eooo @&
T

Eooo ©

AG IN
L

N E AGI90~ACZ40V
! 50Hz/80Hz
||
©

TELs0om

Robot Controller

J
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3.4.2 Connecting TR48DIOCN/TR48DIOC
The TR48DIOCN/TR48DIOC modules are connected as shown below.

When one (1) TR48DIOCN/TR48DIOC module is added:

+ 24VDC power
EXT 1/0 - supply

TSL3000 -— .
TR48DIOCN/TR48DIOC (O station)

5 1 | 2av
L 2 ov
A(485A+) 3 : X 3 | A485A+)
B(485B—) 2 4 | B(485B—)
FG 1 5 | FG
1 .
VA

When two (2) TR48DIOCN/TR48DIOC modules are added:

+ 24VDC power

EXT 1/0 - supply
TSL3000 <+ TR48DIOCN/TR48DIOC (O station)
5 1 24V
4 2 ov
A(485A+) 3 \ 3 | A(485A+)
B(485B—) 2 4 | B(485B—)
FG 1I 5 FG
VA
XX > | ov
3 | A@485A+)
XX 4 | B(485B—)
5 FG

TR48DIOCN/TR48DIOC (1 station)

* Connect an external power supply which can supply 24 V and O V power. At
this time, the external power supply should be turned on prior to the TSL3000
power supply. (With the TSL3000 power ON, presence or absence of
extension 1/Os is judged.)
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3.4.3 Setting of TR48DIOCN/TR48DIOC

Setting of station number and terminator
For the TR48DIOCN/TR48DIOC module or modules connected, the station
number and terminator should be specified.

» Setting of station number and terminator:
The switch (2 pins) located on the front top side of the
TR48DIOCN/TR48DIOC module is used to indicate the slave station
number setting (pin 1) and terminator setting (pin 2).

Example 1: When one (1) Example 2: When two (2)
TR48DIOCN/TR48DIOC TR48DIOCN/TR48DIOC
module is added modules are added

——> —>
OFF |[ M~ | ON OFF ~ | ON  OFF |[ I~ | ON

As shown in the figures above, set the station number for the
TR48DIOCN/TR48DIOC module to the station number that is already set
in the USER.PAR file.

For the terminator, when only one (1) TR48DIOCN/TR48DIOC module is used,
set ON the terminator setting switch equipped on the module.

When two (2) TR48DIOCN/TR48DIOC modules are used, see the figure in
Para. 3.6.1 for example. As the TR48DIOCN/TR48DIOC module on the
extreme right side as viewed from the controller front side is the terminal station
in terms of cable wiring, set ON the terminator setting switch equipped on this
module alone.
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Setting of user parameter:
To recognize an I/O extension module by the TCmini built in the TSL3000, setting
of appropriate user parameter is necessary.

* To designate the slave station number of the TSL3000, observe the following

steps. Under [U12] of the USER.PAR (user parameter) file, you can find the
following parameter setting related to the extension input and output.

[U12] Extend 1I/O setting

{Use/Not Use} (0: Not Use, 1: Use)

{Not Use}

{Not Use}

=0 0 0 — Corresponds to station 0.
=0 0 0 — Corresponds to station 1.

If you wish to use only station 0 (i.e., one (1) TR48DIOCN module), for instance,
change the underlined bit corresponding to station 0 to "1".

I
o I

00
00
After saving the parameter file, turn off the controller power and on again.

Then the above parameter becomes effective.

If you wish to use both stations 0 and 1 (i.e., two (2) TR48DIOCN modules),
specify as follows and perform the same operation as above to make the
parameter valid.

0 O
0 O

I~ |~

When using the TR48DIOCN/TR48DIOC module, careful precautions should
be taken on the following matters.

@

@

Make sure that the slave station number set in "USER.PAR" coincides with
the station number setting of the TR48DIOCN/TR48DIOC module.

When the TR48DIOCN/TR48DIOC module or modules are connected, set
ON the terminator setting switch equipped on the TR48DIOCN/TR48DIOC
module which is located on the extreme right side in terms of cable wiring
when seen from the controller front side.
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The switches (2 pins) provided on the front upper side of the TR48DIOC
module represent pin 1 (upper) for slave station number setting and pin 2
(lower) for terminator setting.

Be sure to execute Iltems @ and @ above, irrespective of the presence or absence
of external power supply. Otherwise, the system may not function normally or go

wrong.

With the above setting, make sure that both the POWER and RUN LEDs on each
TR48DIOCN/TR48DIOC module are illuminated.

3.4.4 TR48DIOCN Input and Output

Input circuit
TR48DIOCN input signals EIO1 ~ EI28 (for station 0) and EI33 ~ EI60 (for station

1) should be connected to the INPUT connector on the front side of the module.
The extension input signals thus connected are assigned to 1/O relays X040 ~
X05B (for station 0) and X060 ~ X07B (for station 1) of the TCmini.

(For details, see Section 4 of this manual.)
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SIMPLE PLC FUNCTION MANUAL

TR48DIOCN <4—

X040~X047
X060~X067

Note 1:

INCOM1

An example connection of
X040 ~ X047/X060 ~ X067
as shown in the figure above
is the source type .

X048~X04F
X068~X06F

Note 2:

INCOM2

An example connection of
X048 ~ X04F/X068 ~ X06F

as shown in the figu re above
is the sourcetype .

X050~X05B
X070~X07B

Note 3:

* A bilateral photo coupler is used in the input circuit.
can be selected by means of INCOM*.

e

An example connection of
X050 ~ X05B/X070 ~ X07B
as shown in the figure above
is the source type .

v a

Case
T

INPUT

i —  p Userside

: ...... Station O/station 1

1 XO040(EI1)/X060(EI33) o O
20 X041(E12)/X061(EI34) o o
2 X042(EI3)/X062(El _35) o O
21 X043(EI4)/X063(EI36) 5 o
3 X044(EI5)/X064(EI37) o O
22 XO045(EI6)/X065(EI38) o o
4 XO046(EI7)/X066(EI39) o o
23 X047(EI8)/X067(E140) 5o
5 P24V
24 P24G

6 INCOM1
25 X048(EI9)/X068(E141) o O
7 X049(EI10)/X069(E142) o O
26 XO04A(EI11)/X06A(EI43) o O
8 X04B(EI12)/X06B(EI44) o o
27 X04C(EI13)/X06C(EI45) 5 o
9 X04D(El 14)/X06D(EI46) 5o
28 XO4E(EI15)/X06E(E147) 5o
10 XO04F(E116)/X06F(E148) 5o
29 P24V
11 P24G
30 INCOM2
12 X050(EI17)/X070(E149) o O
31 X051(EI18)/X071(EIS0) o O
13 X052(EI19)/X072(E151) o O
32 X053(EI20)/X073(E152) o O |
14 X054(EI21)/X074(E153) o O
33 X055(EI22)/X075(E154) o O |
15 X056(EI23)/X076(EIS5) o O
34 X057(EI24)/X0 77(EI56) o O
16 P24V
35 P24G
17 INCOM3
36 X058(EI25)/X078(EI57) o o
18 XO059(EI26)/X079(EI58) 5 o
37 XO5A(EI27)/X07A(EI59) 5 o
19 XO05B(EI28)/X07B(EI60) 5 o

The source type or sink type

The source type is exemplified above.

TR48DIOCN
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Specifications of TR48DIOCN input signals

Type of input:
Non-voltage contact input or transistor open collector input.

Example of application circuit and structure of input circuit:

Sink type (minus common) Source type (plus common)
TR48DIOCN  User side TR48DIOCN  User side

1 1
1 1
1 1
p2av X Contact or p2av X
' transistor '
'S . 'S
| F‘ ! Contact or
1
)

transistor

:l_ﬁ\(w»(jss =S |
% &
J7F>24G J7P24G

Contact (transistor) specifications:

Non-voltage contact specification Transistor specification
Contact rating 24 VDC, 10 mA or | Voltage between collector and emitter
over 30 V or over
Circuit current Approx. 7 mA Current between collector and emitter
- 10 mA
Minimum current 24 VDC, 1 mA
. Circuit current Approx. 7 mA
Connected impedance PP
100 Q or less Leak current between collector and
emitter 100 pA
Type of connector:
XM3A-3721 (Plug type connector) OMRON
XM2S-3711 (Connecter cover) OMRON
TR48DIOCN
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Output circuit

TR48DIOCN output signals EO01 ~ EO20 (for station 0) and EO33 ~ EO52 (for
station 1) should be connected to the OUTPUT connector on the front side of the
module. The extension output signals thus connected are assigned to 1/O relays
Y140 ~ Y153 (for station 0) and Y160 ~ Y173 (for station 1) of the TCmini.

(For details, see Section 4 of this manual.)

OUTPUT

———» Userside
Station O/station 1

TR48DIOCN €——

i
i
i
1

Y140(EOL)/Y160(EO33) —~
1 Y141(EO2)/Y161(EQ34)
> Y142(EO3)/Y162(E035)
15 Y143(EO4)/Y163(E036) —~
3 Y144(EOS)/Y164(EQ37)  —
" Y145(EO6)/Y165(E038)  —
Sink type (minus common) 4 Y146(EO7)/Y166(EO39)
- - Y147(EO8)/Y167(E040)  ——

Yieoviza [ s

18 P24V
e Y148(EO9)/Y168(E041)
19 Y149(EO10)/Y169(E042) —~
- Y14A(EO11)/Y16A(E043)
” Y14B(EO12)/Y16B(EO44) —~
P24G B Y14C(EO13)/Y16C(EO45)
Note 1: All of Y140~Y153, Y160~Y173 in 21 CABERAMIERR D
. the figure above a’re the transistor 9 YIAE(EOISVVIGE(EQLT) (™,
outputs. 55 Y14F(EO16)/Y16F(EO48) —

0 P24V

3 P24V
1 Y150(EO17)/Y170(E049)
4 Y151(EO18)/Y171(EO50) ——
- Y152(EO19)/Y172(EO51) ——
5 Y153(EO20)/Y173(E052) ——

13 P24V

Case [—=
T
Z |

TR48DIOCN
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SIMPLE PLC FUNCTION MANUAL

Specifications of TR48DIOCN output signals

Type of output:

Transistor output

Example of application circuit and structure of output circuit:

Sink type (“—* common)

LED ON

TR48DIOCN

User side

<

P24V

Y140~Y153

P24G

€

» Electric rating:

Sink type (“=* common)

DC relay operation
TR48DIOCN User side

<

P24V

| Y140~Y153

DC relay

N

NI

/

b\

P24G

/LR

_
\

Counter-voltage
preventing diode

Electric rating

Caution

Rated voltage

Rated current

24 VDC

100 mA (max.)

board may burn.

If the current which exceeds the rated
output current is supplied, the output
element may be damaged or the printed

To

to use within the rated output current.

avoid this, be sure

Type of connector:

Pin type connector:

Connector cover:

XM2A-2501 made by OMRON
XM2S-2511 made by OMRON

- 3-20 —
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3.4.5 TR48DIOC Input and Output
Input circuit
TR48DIOC input signals EIO1 ~ EI28 (for station 0) and EI33 ~ EI60 (for station 1)
should be connected to the INPUT connector on the front side of the module.

The extension input signals thus connected are assigned to 1/O relays X040 ~
X05B (for station 0) and X060 ~ X07B (for station 1) of the TCmini.
(For details, see Section 4 of this manual.)

TR48DIOC <4—

X040~X047
X060~X067

Note 1:

i

An example connection of
X040 ~ X047/X060 ~ X067
as shown in the figure
above is the sink type.

X048~X04F
X068~X06F

Note 2:

i

An example connection of
X048 ~ X04F/X068 ~ X06F
as shown in the figure
above is the sink type.

X050~X05B
X070~X07B

Note 3:

* A bilateral photo coupler is used in the input circuit.
can be selected by means of INCOM*.

i

An example connection of
X050 ~ X05B/X070 ~ X07B
as shown in the figure
above is the sink type.

i

SIMPLE PLC FUNCTION MANUAL

INPUT
1 .
i User side
. —
i Station O/station 1
1 X040(EI1)/X060(EI33) o o
20 X842(E|§);X22;(E|24) 5 o
5 X042(EI3)/X062(EI35) 5o
-~ X043(EI4)/X063(EI36) 5 o
s X044(EI5)/X064(E137) 5o
X045(EI6)/X El P —
2 045(EI6)/X065(EI38) 5o
X046(E|7)/X066(EI39) —
4 O O
X047(EI8)/X067(EI40) —
23 O O
6 P24V
P24G
24
6 INCOM1
5 X048(EI19)/X068(EI41) 5o
. X049(EI10)/X069(E142) 50
p” XO4A(EIL1)/X0BAEMS)  5—1
s X04B(EI12)/X06B(EM44)  s—1
- X04C(EI13)/X06C(EMS)  5— |
9 X04D(EI14)/X06D(EME)  s— |
28 XOAE(EI5)/X06E(EM7)  5—
0 X04F(EI16)/X06F(EI48) 5o
P24V
29
P24G
11
20 INCOM2
12 XO050(E117)/X070(E149) 5o
a1 X051(E118)/X071(EI50) 5o
X052(EI19)/X072(EI51) JE—
L3 053(EI120)/X073(EI52 O—C
32 §054(EI21)/X074(EI53) O_ |
14 X055(EI22)/X075(EI54) O—C
33 (E122) EB4) 5%
15 X056(E|23);XO76(EI55) 5o
" X057(EI24)/X077(EI56) 5o
16 P24V
35 P24G
17 INCOM3
36 XO058(EI125)/X078(EI57) o o——
18 XO059(EI26)/X079(EI58) o o
37 XO5A(EI27)/X07A(EI59) o o
19 : XO5B(EI28)/X07B(EI60) o o

Case
T
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The source type or sink type
The sink type is exemplified above.
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TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

Specifications of TR48DIOC input signals

The input specifications of TR48DIOC are the same as those of TR48DIOCN.
For details, see the input specifications in Para. 3.8.4.

Output circuit
TR48DIOC output signals EO01 ~ EO20 (for station 0) and EO33 ~ EO52 (for

station 1) should be connected to the OUTPUT connector on the front side of the
module. The extension output signals thus connected are assigned to 1/O relays
Y140 ~ Y153 (for station 0) and Y160 ~ Y173 (for station 1) of the TCmini.

(For details, see Section 4 of this manual.)

OUTPUT
}

TR48DIOC 4+— —P»  User side

Station O/station 1

i
|
i
1

. Y140(EO1)/Y160(EQ33) >
1 Y141(EQ2)/Y161(EQ34) >
5 Y142(EO3)/Y162(EQ35)
15 Y143(EO4)/Y163(EO36)
3 Y144(EOS)/Y164(EQ37)
16 Y145(EQB)/Y165(EQ38) (>
Source type (“+" common) 2 Y146(EQ7)/Y166(EQ39) >
poay 17 Y147(EOB)Y167(EQ40)
P24G
5
18 p24G
5 Y148(EQQ)/Y168(EQ41) >
V140-Y153 19 Y149(EQ10)/Y169(EQ42) >
Y160-Y173 . Y14A(EQ11)/Y16A(EQ43)
20 Y14B(EO12)/Y16B(EQ44)
Note 1: Al of Y140 ~ Y153, Y160 ~ 8 Y14C(EO13VY16C(EO4S) (>
Y173 in the figure above 21 Y14D(EQ14)/Y16D(EOQ46) ')
are the transistor outputs. 9 Y14E(EO15)/Y16E(EQ47) O
- Y14F(EQ16)/Y16F(EQ48)
0 P24G
»3 P24G
" Y150(EO17)/Y170(EQ49) >
” Y151(E018)/Y171(EO50)
I Y152(E019)/Y172(EO51)
e Y153(EQ20)/Y173(E052) >
13 P24G

Case
]

TR48DIOC
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Specifications of TR48DIOC output signals

Type of output:
Transistor output

Example of application circuit and structure of output circuit:

Source type (“+” common) Source type (“+” common)
LED ON DC relay operation
TR48DIOC User side TR48DIOC User side
< > < >
P24V P24V

I I

DC relay
Y140~Y153 Y140~Y153
N@) £
% >\ L

7

_______ﬁ_________7//‘§________________

_______77\\‘_________ﬁ________________

L P24G

» Electric rating:

J7 P24G

Electric rating Caution

Counter-voltage
preventing diode

Rated voltage 24 VDC If the current which exceeds the rated
output current is supplied, the output
element may be damaged or the printed
board may burn. To avoid this, be sure
to use within the rated output current.

Rated current 100 mA (max.)

Type of connector:
Pin type connector: XM2A-2501 made by OMRON
Connector cover: XM2S-2511 made by OMRON

TR48DIOC
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TSLBOOO Robot Controller

3.4.6 Remote I/O Module

SIMPLE PLC FUNCTION MANUAL

In addition to the TR48DIOC modules, the TCmini built in the TSL3000 can also
connect our standard remote I/O modules which are shown in the table below.

. Input No. of Output No. of
Construction Type spec. inputs spec. outputs Remarks

Unit TR48DIOCN DC24 28 DC24 20 Exclusively used for
the robot.
Internal power
supply.

Unit TR48DIOC DC24 28 DC24 20 Exclusively used for
the robot.
Internal power
supply.

Printed board | TR64DIRYC DC24 32 Relay 32 I/O external power
supply

Printed board | TR32DIRYC DC24 16 Relay 16

Printed board TR32DIDOPC DC24 16 DC24 16 "+" common

Printed board TR32DIDONC DC24 16 DC24 16 "-" common

Terminal block | TR16DIC DC24 16 0 Slave station

Terminal block | TR16DIE DC24 16 0 Extension

Terminal block | TR16DOPC 0 DC24 16 Slave station, "+"
common

Terminal block | TR16DOPE 0 DC24 16 Extension, "+"
common

Terminal block | TR16DONC 0 DC24 16 Slave station, "-"
common

Terminal block | TR1I6DONE 0 DC24 16 Extension, "-"
common

Terminal block | TR16A0OC 0 AC100 16 Slave station

Terminal block | TR16A0E 0 AC100 16 Extension

Terminal block | TR16RYC 0 Relay 16 Slave station

Terminal block | TR16RYE 0 Relay 16 Extension
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Conditions for selecting remote I/O module:

— — —

Kk Kekk Hekk
o T C e TR*™E iy TR***E TR***E

Assigned to EI1~EI32 (X040~X05F), EO1~E032 (Y140~Y15F).

TR***C TR***E
- —

TR***E TR***E

Station
o K

° ) Assigned to EI33~EI64 (X060~X07F), EO33~EO64 (Y160~Y17F).

® Up to two (2) remote 1/0O modules can be connected.
Alphabet "C" at the end of the type signifies the slave station, and a total of
two (2) modules of this type can be connected.

®  The number of inputs and outputs per station is 0 ~ 32 each.
® One (1) printed board serves as one (1) station.

@  For the terminal block type module, up to three (3) TR16**E modules can be
combined with a TR16**C module serving as the slave station. Be sure to
observe the restrictions in Item ©, however.
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SIMPLE PLC FUNCTION MANUAL

3.5 Field Bus Input and Output (Option)

Input and output signals of the field bus slave function (option) can also be
controlled from the TCmini.

For details on how to connect to the fieldbus, see the Fieldbus Slave Operation
Manual.

Input signals (128) from the field bus are assigned to X200 ~ X27F.

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0
X20W | FI16 | FIlI5 | FI14 | FIA3 | FI12 | FI11 | FI10| FI9 | FI8 | FI7 | FI6 | FI5S | Fl4 | FI3 | FI2 | FI1
X21W | FI32 | FI31 | FI30 | FI29 | FI28 | FI27 | FI26 | FI25 | FI24 | FI23 | FI22 | FI21 | FI20 | FI19 | FI18 | FI17
X22W | Fl48 | FIA7 | FI46 | FI45 | Fl44 | FI43 | FI42 | FI41 | FI40 | FI39 | FI38 | FI37 | FI36 | FI35 | FI34 | FI33
X23W | FI64 | FI63 | FI62 | FI61 | FI60 | FI59 | FI58 | EI57 | FI56 | FI55 | FI54 | FIS3 | FI52 | FI51 | FIS0 | FI49
X24W | FI8B0 | FI79 | FI78 | FI77 | FI76 | FI75 | FI74 | FI73| FI72 | FI71 | FI70 | FI69 | FI68 | FI67 | FI66 | FI65
X25W | FI96 | FI95 | FI94 | FI93 | FI92 | FI91 | FI90 | FI89 | FI88 | FI87 | FI86 | FI85 | FI84 | FI83 | FI82 | FI81
X26W | FI112 | FI111|FI110|FI109|FI108|FI107|FI106|FI105|FI104|FI103|FI102|FI101|FI100| FI99 | FI98 | FI97
X27W | FI128|FI127|FI126|FI125|FI124|FI123|FI122|FI121|FI120| FI119|FI118|FI117|FI116| FI115|FI114|FI113
Output signals (128) to the field bus are assigned to Y300 ~ Y37F.

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0
Y30W |FO16|FO15|FO14|FO13|FO12|FO11|FO10| FO9 | FO8 | FO7 | FO6 | FO5 | FO4 | FO3 | FO2 | FO1
Y31W |FO32|FO31|FO30|FO29|F0O28|FO27|FO26|FO25|FO24|F0O23|FO22|FO21|FO20|FO19|FO18|FO17
Y32W |FO48|FO47|FO46| FO45|FO44|FO43|FO42| FO41|FO40| FO39|FO38|FO37|FO36| FO35|FO34| FO33
Y33W |FO64|FO63|F062|FO61|FO60|FO59|FO58| FO57|FO56| FO55| FO54| FO53| FO52| FO51| FO50| FO49
Y34W |FO80|FO79|FO78|FO77|FO76|FO75|FO74|FO73|FO72|FO71|FO70|FO69|FO68|FO67|F0O66|FO65
Y35W |FO96 | FO95|FO94| FO93|FO92|FO91| FO90| FO89]|FO88| FO87|FO86|FO85| FO84| FO83| FO82| FO81
Y36W |FO112 | FO111 | FO110 | FO109| FO108| FO107| FO106| FO105] FO104| FO103| FO102| FO101| FO100{ FO99 | FO98 | FO97
Y37W | FO128| FO127| FO126| FO125| FO124| FO123| FO122| FO121) FO120| FO119| FO118| FO117| FO116| FO115| FO114| FO113

Data input (CC-Link—>TCmini)  *CCLink only
Register F E D C B A 9 8 7 6 5 4 3 2 1 0
FB| FB | FB| FB | FB | FB | FB | FB | FB | FB | FB | FB | FB | FB | FB | FB
D70* RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

D71*

D72* Reserved area

D73*

Data output (TCmini CC—Link) *CCLink onl
Register | F E D C B A 9 8 7 6 5 4 3 2 1 0

FB| FB | FB| FB | FB | FB | FB | FB | FB | FB | FB | FB | FB | FB | FB | FB

D74* RWw| RWw| RWw| RWw| RWw|RWw| RWw| RWw| RWw|RWw| RWw| RWw| RWw | RWw| RWw| RWw

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

D75*

D76* Reserved area

D77*
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FI1 ~ FI128

Address X200 ~ X27F

Direction Fieldbus — TCmini

Function | The bit input data received from the fieldbus is saved.

FO1 ~ FO128

Address Y300 ~ X37F

Direction TCmini — Fieldbus

Function Bit data is output to the fieldbus.

FBRWrl ~ FBRWrl16

Address D700 ~ D70F

Direction Fieldbus — TCmini

Function | Word data (16-bit data) received from the fieldbus is saved.

*This function supports CC-Link only.

FBRWw1 ~ FBRWw16

Address D740 ~ D74F

Direction TCmini — Fieldbus

Function | Word data (16-bit data) is output to the fieldbus.
*This function supports CC-Link only.
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SIMPLE PLC FUNCTION MANUAL

Section 4

Relays

4.1  Input/Output Relays

Inputs to and outputs from the TCmini are assigned to X relays (X000 ~ X07F, X200
~ X27F) and Y relays (Y100 ~ Y17F, Y300 ~ Y30F), respectively.

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0
XO00W | IN16| IN15| IN14 | IN13 | IN12 | IN11 | IN1O| IN9 | IN8 | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | IN1
XOIW | IN32 | IN31 | IN30 | IN29 | IN28 | IN27 | IN26 | IN25 | IN24 | IN23 | IN22 | IN21 | IN20 | IN19 | IN18 | IN17
X02W | IN48 | INA7 | INAG | IN4A5 | IN44 | INA3 | IN42 | INAL | IN4O [ IN39 | IN38 | IN37 | IN36 | IN35 | UFI2 | UFI1
X03W HI8 | HI7 | HI6 | HI5S5 | HI4 | HI3 | HI2 | HIL | LI8 | LI7 | LI6E | LI5S | LI4 | LI3 | LI2 | LI1
X04W | EI16 | EI15 | EI14 | EI13 | EI12 | EI11 | EI10| EI9 | EI8 | EI7 | EI6 | EIS | El4 | EI3 | EI2 | EIl1
X05W | EI32 | EI31 | EI30 | EI29 | EI28 | EI27 | EI26 | EI25| EI24 | EI23 | EI22 | EI21 | EI20 | EI19 | EI18 | EI17
X06W | EI48 | EI47 | EIA6 | EIA5 | ElI44 | EI43 | EI42 | EI4A1 | EI40 | EI39 | EI38 | EI37 | EI36 | EI35 | EI34 | EI33
XO07W | EI64 | EI63 | EI62 | EI61 | EI6GO | EIS9 | EIS8 | EIS7 | EIS6 | EIS5 | EIS4 | EIS3 | EIS2 | EI51 | EISO0 | EI49
Y10w | OUT | OUT | OUT | OUT | OUT |OUT1| OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
Y11w |OUT3|OUT3|OUT3|0OUT2|0OUT2|OUT2|0UT2|0OUT2|OUT2|0OUT2|0OUT2|OUT2|OUT2|OUT1|OUT1|OUT1
Y12Ww |OUT4|OUT4|0UT4|0OUT4|0OUT4|OUT4|OUT4|OUT4|OUT4|OUT3|OUT3|OUT3|OUT3|0OUT3| UFO | UFO
Y13W | HO8 | HO7 | HO6 | HO5 | HO4 | HO3 | HO2 | HO1
Y14W |EO16|EO15|EO14|EO13|EO12|EO11(EO10| EO9 | EO8 [ EO7 | EO6 | EO5 [ EO4 | EO3 | EO2 | EO1
Y15W |EO32|EO31|EO30(EO29|EO28|EO27|EO26|EO25|EO24|EO23|EO22|EO21|EO20|EO19|EO18|EO17
Y16W |EOA48|EOA47|EO46|EO45|EO44|EO43|EO42|EO41|EO40{EO39|EO38|EO37|EO36|EO35|EO34|EO33
Y17W |EO64|EO63|EOG62|EO61|EOG0|EO59|EO58|EO57|EO56(EO55|EO54| EOS3|EO52|EO51| EO50(EO49
X20W | FI16 | FI15 | FI14 | FI13 | FI12 | FI11 | FI10| FI9 | FI8 | FI7 | FI6 | FIS | FI4 | FI3 | FI2 | FI1
X21W | FI32 | FI31 | FI30 | FI29 | FI28 | FI27 | FI26 | FI25 | FI24 | FI23 | FI22 | FI21 | FI20 | FI19 | FI18 | FI17
X22W | FI48 | FI47 | FI46 | FIAS | FI44 | FIA3 | FI42 | FI4A1 | FI4A0 | FI39 | FI38 | FI37 | FI36 | FI35 | FI34 | FI33
X23W | FI64 | FI63 | FI62 | FI61 | FI60 | FIS9 | FIS8 | FIS7 | FIS6 | FIS5 | FIS4 | FIS3 | FI52 | FI5S1 | FIS0 | FI49
X24W | FI8O0 | FI79 | FI78 | FI77 | FI76 | FI75 | FI74 | FI73 | FI72 | FI71 | FI70 | FI69 | FI68 | FI67 | FI66 | FIGS
X25W | FI96 | FI9S | FI94 | FI93 | FI92 | FI91 | FI90 | FI89 | FI88 | FI87 | FI86 | FI85 | FI84 | FI83 | FI82 | FI81
X26W |FI112| FI111|FI110|FI109|FI108|FI107|FI106|FI105|FI104|FI103|FI102|FI101|FI100| FI99 | FI98 | FI97
X27W |FI128|FI127|FI126|FI125|FI124|FI123|FI122|FI121|FI120| FI119|FI118| FI117|FI116 | FI115| FI114 | FI1113
Y30W |FO16|FO15|FO14|FO13|FO12| FO11|FO10| FO9 | FO8 | FO7 | FO6 | FO5 | FO4 | FO3 | FO2 | FO1
Y31W |FO32|FO31|FO30|FO29|FO28|FO27|FO26|FO25|FO24|FO23|FO22|FO21|FO20|FO19|FO18|FO17
Y32W |FO48|FO47|FO46|FO45|FO44| FO43| FO42| FO41|FO40| FO39|FO38| FO37|FO36| FO35|FO34| FO33
Y33W |FO64|FO63|FO62|FO61|FO60| FO59|FO58|FO57|FO56 | FO55| FO54| FO53| FO52| FO51| FO50| FO49
Y34W |FO80|FO79|FO78|FO77|FO76|FO75|FO74|FO73|FO72|FO71|FO70|FO69|FO68|FO67|FO66|FO65
Y35W |FO96|FO95|FO94|FO93|FO92| FO91|FO90|FO89|FO88| FO87|FO86| FO85|FO84 |FO83|FO82| FO81
Y36W | FO112| FO111| FO110| FO109| FO108| FO107| FO106| FO105| FO104| FO103| FO102| FO101| FO100| FO99 | FOR8 | FO97
Y37W | FO128| FO127| FO126| FO125| FO124| FO123| FO122| FO121| FO120| FO119| FO118| FO117| FO116| FO115| FO114| FO113

Register F E D C B A 9 8 7 6 5 4 3 2 1 0
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x***

Y***

L]

Represents an exclusive input relay which is connected to the standard
input, panel input, hand input or extension input signal.

The ON or OFF status is read at I/O processing in each scanning cycle.

It can be used as the contact input information and data register source in
the sequence program.

Signifies an exclusive output relay which is connected to the standard
output, panel output, hand output or extension output signal.

It serves as the destination of coil and data register in the sequence
program, where operation result is written.

The operation result can be used as the source of contact and data register
in the sequence program.

The operation result is transferred as the ON/OFF information to the output
device at I/O processing in each scanning cycle.

Relays reserved for future extension of the system functions. Values are
undecided and cannot be used.

For further information on the input and output specifications, see Section 3.
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Internal Relay

SIMPLE PLC FUNCTION MANUAL

A total of 1024 relays (RO00 ~ R7F) can be used as the internal relay.

Bit

A

ROOW

ROOF

R000

RO1W

RO2W

RO3W

RO4W

RO5W

RO6W

RO7W

R10W

R10F

R100

R11W

R12W

R13W

R14W

R15W

R16W

R17W

R20W

R20F

R200

R21W

R22W

R23W

R24W

R25W

R26W

R27W

R30W

R30F

R300

R31W

R32W

R33W

R34W

R35W

R36W

R37W

R40W

R40F

R400

R41W

R42W

R43W

R44W

R45W

R46W

R47TW
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R50W

R50F

R500

R51W

R52W

R53W

R54W

R55W

R56W

R57W

R60W

R60F

R600

R61W

R62W

R63W

R64W

R65W

R66W

R67W

R70W

R70F

R700

R71W

R72W

R73W

R74W

R75W

R76W

R77TW

Register

ROO0 ~ R77F:

Serve as the destination of coil and data register in the user program, where

operation result is written.

They can be used as a temporary storage of operation result which need not be

output to the external device.

The operation result can be used as the source of contact and data register in the

user program.
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4.3 Interface Relay

The interface relay serves as the interface area for transferring signals with the main
unit of the robot controller.
For details, see Section 6 of this manual.

TCmini — Robot controller main unit (GO00 ~ G27F)

Bit F|l E| D|]cCc | B] A] 9] 8 7 | 6 5 | 4 | 3 | 2 1 ] o
coow | DN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 8 | 7 6 | 5 | 4 | 3 | 2 1
cotw | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
32 | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17
cozw | DN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33
cozw | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
64 | 63 | 62 | 61 | 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49
coaw | DN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
116 | 115 | 114 | 113 | 112 | 111 | 110 | 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101
cosw | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN
132 | 131 | 130 | 129 | 128 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | 119 | 118 | 117
oo | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN
148 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | 139 | 138 | 137 | 136 | 135 | 134 | 133
corw | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
164 | 163 | 162 | 161 | 160 | 159 | 158 | 157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 149
orow | oA DCONV| LMIT | MLT | OFS |HAND]| HAND | HAND| HAND | HAND| HAND | HAND | HAND
TRIG TRIG | OFF | RST | MOD | IN8 | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | IN1
o1ty | AL | AL8- | ALS- | ALB- | AL4- | AL4- | AL4- | AL4- | ALL- | ALL | ALL- | ALL- | ALL- | ALl | ALL- | ALL
272 | 271 | 270 | 269 | 080 | 079 | 078 | 077 | 044 | 043 | 042 | 041 | 040 | 039 | 038 | 037
J
Gl2w mov | I-D! J_AXIS J_COORD | J _SPEED | J REMOTE
OV IrEcT = _ = |
BZ | SV LowW EX ALM | DO | CYC |STEP |PRG
G13wW RST | OFF | BREAK| gpp | CYCLE| STOP I oyan| RUN | "per| RsT| RsT| RsT| RsT | STRO%E
G1aW
~ Reserved area
G16W
PANEL | PANEL PANEL | PANEL | PANEL
Grrw | pANEL | PANRT ] sv | Ex DO | PRG_ | ALM
OFF SVON _RST RST _RST
20w | DN | DIN | DIN [ DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
316 | 315 | 314 | 313 | 312 | 311 | 310 | 309 | 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301
o2t | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN
332 | 331 | 330 | 329 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | 319 | 318 | 317
o2z | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN
348 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | 330 | 338 | 337 | 336 | 335 | 334 | 333
o3 | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
364 | 363 | 362 | 361 | 360 | 359 | 358 | 357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 349
o2awy | DN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
416 | 415 | 414 | 413 | 412 | 411 | 410 | 409 | 408 | 407 | 406 | 405 | 404 | 403 | 402 | 401
o5 | DN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN
432 | 431 | 430 | 429 | 428 | 427 | 426 | 425 | a2a | 423 | 422 | 421 | 420 | 419 | 418 | 417
oo | N[ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
448 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | 439 | 438 | 437 | 436 | 435 | 434 | 433
o2y | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
464 | 463 | 462 | 461 | 460 | 459 | 458 | 457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 449
Bit F|lE| D| C | B]| A | 9| 8 71 6 | 5 | 4 | 3 | 2 1 ] o
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Robot controller main unit —» TCmini (HO00 ~ H27F)

Bit FlE| D] c]| B] AT 9 8 7 | 6 5 | 4 3 2 1 0
Hoow |POUT|DOUT|DOUT| DOUT|DOUT|DOUT | DOUT| DOUT| DOUT|DOUT DOUT | DOUT| DOUT| DOUT|DOUT | DOUT
16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 | 4 | 3 2 1
Holw |POUT|DOUT|DOUT| DOUT|DOUT|DOUT| DOUT| DOUT| DOUT|DOUT DOUT | DOUT| DOUT| DOUT|DOUT DOUT
32 | 31| 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17
Hozw |POUT|DOUT|DOUT| DOUT|DOUT|DOUT | DOUT| DOUT| DOUT|DOUT DOUT | DOUT| DOUT| DOUT | DOUT DOUT
48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33
Hoaw |POUT|DOUT|DOUT| DOUT|DOUT|DOUT | DOUT| DOUT| DOUT|DOUT DOUT | DOUT| DOUT| DOUT|DOUT DOUT
64 | 63 | 62 | 61 | 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49
Hoaw |POUT|DOUT|DOUT| DOUT|DOUT|DOUT | DOUT| DOUT| DOUT|DOUT DOUT | DOUT| DOUT| DOUT|DOUT DOUT
116 | 115 | 114 | 113 | 112 | 111 | 110 | 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101
Hosw | POUT| DOUT| DOUT| DOUT| DOUT|DOUTDOUT|DOUT | DOUT| DOUT| DOUT| DOUT | DOUT | DOUT DOUT [ DOUT
132 | 131 | 130 | 129 | 128 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | 119 | 118 | 117
Hosw | POUT|POUT|DOUT|DOUT| OUT (DOUT|DOUT|DOUT|DOUT| DOUT| DOUT| DOUT | DOUT | DOUTDOUT [ DOUT
148 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | 139 | 138 | 137 | 136 | 135 | 134 | 133
Hozw | POUT|DOUT|DOUT| DOUT| DOUT|DOUT|DOUT|DOUT | DOUT| DOUT| DOUT| DOUT | DOUT | DOUTDOUT [DOUT
164 | 163 | 162 | 161 | 160 | 159 | 158 | 157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 149
L low | DATA | DATA TCP | MLT | OFS |HAND|HAND| HAND| HAND| HAND| HAND| HAND | HAND
_ACK| ERR ERR | END | END | OUT8| OUT7 | OUT6 | OUT5| 0UT4| OUT3| OUT2 | OUTL
nirw | SEQ | SEQ [ SEQ | SEQ | SEQ | SEQ [ SEQ [ SEQ | SEQ | SEQ | SEQ [ SEQ [ SEQ | SEQ | SEQ | SEQ
FSW8|FSW7|FSW6| FSW5| FSw4| FSw3|FSw2|FSW1| PARS | PAR7 | PAR6 | PARS | PAR4 | PAR3 | PAR2 | PARL
H12wW
EXT BT_| CYC | LOW | CYC |AUTO|SYS_| EXT | EXT | INT SV_ |[EMG_
H13W ether | "A*M| ALm | sT | ST | END| RUN | RDY | 232¢| sIG TEACH| ACK | poy | “sT
HI14W
~ Reserved area
H17W
Lo | POUT[DOUT[DOUT[DOUT|DOUT| DOUT| DOUT| DOUT| DOUT] DOUT] DOUT|DOUT| DOUT| DOUT| DOUT| DOUT
316 | 315 | 314 | 313 | 312 | 311 | 310 | 309 | 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301
L1 |POUT|DOUT|DOUT|DOUT[DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT| DOUT| DOUT|DOUT|DOUT|DOUT
332 | 331 | 330 | 320 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | 319 | 318 | 317
L2 |POUT|DOUT|DOUT|DOUT| OUT [DOUT|DOUT|DOUT|DOUT|DOUT|DOUT| DOUT|DOUT|DOUT|DOUT|DOUT
348 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | 330 | 338 | 337 | 336 | 335 | 334 | 333
Hoaw | POUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT| DOUT|DOUT| DOUT | DOUT|DOUT|DOUT|DOUT
364 | 363 | 362 | 361 | 360 | 359 | 358 | 357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 349
"oaw_|POUT|DOUT|DOUT|DOUT[DOUT|DOUT | DOUT| DOUT| DOUT|DOUT| DOUT | DOUT| DOUT| DOUT| DOUT| DOUT
416 | 415 | 414 | 413 | 412 | 411 | 410 | 400 | 408 | 407 | 406 | 405 | 404 | 403 | 402 | 401
Hosw | POUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT| DOUT|DOUT| DOUT | DOUT|DOUT|DOUT|DOUT
432 | 431 | 430 | 429 | 428 | 427 | 426 | 425 | 424 | 323 | 422 | 421 | 420 | 419 | 418 | 417
Ho6w | POUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT| DOUT|DOUT| DOUT | DOUT | DOUT|DOUT|DOUT
448 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | 330 | 438 | 437 | 436 | 435 | 434 | 433
Lo |POUT|DOUT|DOUT|DOUT[DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT| DOUT| DOUT| DOUT|DOUT|DOUT
464 | 463 | 462 | 461 | 460 | 459 | 458 | 457 | 456 | 355 | 454 | 453 | 452 | 451 | 450 | 449
Bit F|E| DJ|]cCc]| B]| A]| 9 8 7 | 6 5 | 4 3 2 1 0
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4.4  Edge Relay

A total of 256 edge relays (EO00 ~ E17F) are available.

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0

EOOW | EOOF E000

EO1W

EO2W

EO3W

E04W

EO5W

EO6W

EO7TW

E10W |E10F E100

E11W

E12W

E13W

E14W

E15W

E16W

E17W

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

E***  Once the condition is ON, the edge relay turns on only for one (1) scan time.
To turn on the relay again, set OFF the condition once, then ON.

4.5 Latch Relay

A total of 128 latch relays (LO0O ~ LO7F) are available.

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0

LOOW | LOOF LO00

LO1W

LO2wW

LO3W

LO4W

LO5SW

LO6W

LO7W

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

L xx* Once the condition is ON, the latch relay remains on until the reset input is
ON.
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46 Timer/Counter

T/C000 ~ T/C27F are the common relays of the timer and counter.
Relay TOOO used as the timer cannot be used as the C000 counter. Select either

one.

Bit

T/COOW

TOOF TO0O0

T/CO1W

T/CO2W

Timer (100 ms) or counter

T/CO3W

T/C04W

TO4F T040

T/CO5W

T/CO6W

T/COTW

T/CO8W

T/CO9W

Timer (10 ms) or counter

T/C10W

T/C11W

T/IC12W

T/C13W

T/IC14W

T/C15W

T/IC16W

T/IC17TW

T/C20W

T20F T200

T/C21W

T/IC22W

T/C23W

Timer (100 ms) or counter

T/C24W

T/C25W

T/C26W

T/IC27TW

Register

T***

C***

100 msec timer/10 msec timer

Once the condition is ON, the timer relay decrements a value set on the
timer every 100 ms or 10 ms. When the value has reached zero (0), the
timer turns on.

The counter relay turns on when the number of pulses equal to a value set
on the counter is input.

When the counter reset input turns on, the counter value is reset to the set
value.
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4.7

Special Auxiliary Relay

SIMPLE PLC FUNCTION MANUAL

A relay whose address starts with A signifies the special auxiliary relay.

Register Address Descriptions
Operation flag A000 [Carry flag]: Turns on when the result of arithmetic
operation includes a carry or borrow.
A002 [Overflow flag]: Turns on when the result of arithmetic
operation includes an overflow.
A006 [Zero flag]: Turns on when the result of arithmetic
operation is zero (0).
A007 [Sign flag]: Turns on when the MSB of arithmetic
operation result is "1".
Alarm flag A016 | Fuse blowout detection flag.
Scan time AO3L | The scan time is displayed in BIN code and in units of
"ms" under the byte register address (AO3L).
50 ms clock A038 50 ms | 50 ms clock pulse
pulse A039 100 ms | The reference clock is 50 ms (A038).
AO03A 200 ms
AO03B 400 ms
A03C 800 ms |
< 50 ms
A0O3D | 1600 ms +
AO3E 3200 ms
AO3F 6400 ms
10 ms clock A040 10 ms | 10 ms clock pulse
pulse A041 20 ms | The reference clock is 10 ms (A040).
A042 40 ms
A043 80 ms
A044 160 ms S
- 10 ms
A045 320 ms -
A046 640 ms
A047 1280 ms
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Register Address Descriptions

100 ms clock A048 100 ms | 100 ms clock pulse

pulse A049 200 ms | The reference clock is 100 ms (A048).
AO4A 400 ms
A04B 800 ms
A04C 1600 ms -
AO4D | 3200 ms < oo
AO4E 6400 ms
AO4F 12800 ms

1 s clock pulse A050 1ls 1 s clock pulse
A051 2s The reference clock is 1 s (A050).
A052 4s
A053 8s
A054 16 s _‘ | s
A055 32s ~ f
A056 64 s
A057 128s

10 s clock pulse | A058 10s 10 s clock pulse
A059 20 s The reference clock is 10 s (A058).
AO5A 40 s
AO05B 80s
AO5C 160 s T ) | os
AO5D 320s - +
AO5E 640 s
AO5F 1280 s

— 4-10 -
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Section5 Registers

A total of 512 registers (D000 ~ D37F) are available for the TCmini.

5.1 Data Register

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

D0O* | DOOF D000

DO1*

D02*

Data registers
DO3*

D04*

D0O5*

D06*

DO7*

D10* |DI10OF D100

D11*

D12*

Data registers
D13*

D14*

D15*

D16*

D17*

D20* | D20F D200

D21*

D22* Data registers

D23*

D24*

D25*

D26*

D27*

D30* | D30F D300

D31*

D32*

D33* Data registers (backu
D33 g ( p)

D35*

D36*

D37*

Register F E D C B A 9 8 7 6 5 4 3 2 1 0
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The data register is a word length (16-bit) register which cannot be specified as the
byte (8-bit) register.

This is a word length (16-bit) which cannot be specified as the byte register.

The operation result is written as the destination in the user's program.

The operation result can be used as the source in the user's program.

Each time the data of D060 ~ D11F has been changed, it is written to the EEPROM
and held there. Writing of up to one (1) million counts is possible. When using
this register as the job register, take careful precautions. (Each time the data has
been changed, writing of EEPROM is executed.)
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5.2

Interface Register

The interface register serves as the interface area for transferring data with the main

unit of the robot controller.

Register F E D C B A 9 8 7 6 5 4 3 2 1 0
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC PLC | PLC | PLC | PLC | PLC
D40* SS SS SS SS SS SS SS SS | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
R0O8 RO7 R0O6 RO5 R04 | RO3 R02 RO1 R8 R7 R6 R5 R4 R3 R2 R1
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC
D41* SL SL SL SL SL SL SL SL |SLOR| SL SL SL SL SL SL SL
RO8H | RO8L | RO7H | RO7L | RO6H | RO6L | RO5H | RO5L | 04H | RO4L | RO3H | RO3L | RO2H | RO2L | RO1H | RO1L
D42*
Reserved area
D43*
D44*
Reserved area
D45*
D46* DATA_CMD
D47* USER
D50*
D51*
D52*
D53*
Reserved area
D54*
D55*
D56*
D57*
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC PLC | PLC | PLC | PLC | PLC
D60* SS SS SS SS SS SS SS SS | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
W08 | W07 | W06 | W05 | W04 | W03 | W02 | W01l | W8 W7 W6 W5 W4 W3 W2 W1
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC PLC PLC | PLC | PLC | PLC
D61* SL SL SL SL SL SL SL SL SL SL SL SL SL SL SL SL
WO08H| WO08L | WO7H | WO7L | WO6H| WO6L | WO5H | WO5L | W04H| WO04L | WO3H | WO3L | WO2H | W02L [WO01H| WO1L
D62+ PSN_|[ PSN_|PSN_|[ PSN_|[PSN_|PSN_|[PSN_[PSN_
FESEET) AR W8 W7 W6 W5 W4 W3 W2 W1
D63+ PSN_|[ PSN_|PSN_| PSN_|[PSN_|PSN_|[PSN_[PSN_
J8 J7 J6 J5 J4 J3 J2 J1
D64t TRQ_|TRQ_| TRQ_| TRQ_| TRQ_| TRQ_|TRQ_|TRQ_
J8 J7 J6 J5 J4 J3 J2 J1
D65*
D66* DATA RESP
D67* AL10 | ALO9 | ALO8 | ALO7 | ALO6 | ALO5 | ALO4 | ALO3 { ALO2 | ALO1 | ALNO | STEP
Register | F | E | D | c | B | A ]| o] 8| 7] s 5 4 3 [ 2] 1] o0
For details, see Section 6.
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5.3 Timer/Counter Current Value Register

P0O00 ~ PO5F are the timer/counter current value registers. Current values can be
referred to and set in the sequence program.

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

POO*

PO1* Timer current values (100 ms)/counter set values

P0O2*

PO3*

PO4*

PO5*

PO6*

PO7*

P10*

*
P11 Timer current values (10 ms)/counter current values

P12*

P13*

P14*

P15*

P16*

P17*

P20*

P21*

p22*

*
P23 Timer current values (10 ms)/counter current values

P24*

P25*

P26*

P27*

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

prx* If used as the source in the user's program, the timer/counter current value
can be read. (Backward timer and counter)
If written as the destination in the user's program during counting, the
current value can be changed.
For the register used as the timer current value, the set value is equal to the
current value at power ON, fall time (RUN — STOP) or timer OFF.
This is a word length (16-bit) register which cannot be specified as the byte
register.
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5.4  Timer/Counter Set Value Register

V000 ~ VO5F are the timer/counter set value registers. Current values can be
referred to and set in the sequence program.

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

VOO*

VOo1*

Timer set values (100 ms)/counter set values
V02*

VO3*

V04*

VO5*

VO6*

VO7*

V10*

V11*

Vio* Timer current values (10 ms)/counter current values

V13*

V14*

V15*

V16*

V17*

V20*

V21*

V22*

V23*

Ve Timer current values (10 ms)/counter current values

V25*

V26*

V27*

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

Vi If used as the destination in the user's program, the set value can be
changed.
The area not used as the timer/counter can be used as the register.
This is a word length (16-bit) register which cannot be specified as the byte
register.
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Section 6 Robot Interface

Transfer of signals between the main unit of robot controller and TCmini is all
performed through the interface relays and interface registers.
Each interface register has signal input and output directions.
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6.1 TCmini - Main Unit of Robot Controller

TCmini — Main unit of robot controller (G000 ~ G27F)

Bit Fl E|D|]C | B A] 9] 8] 7161 5] 2131 21]1] o
ooww | DN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
16 | 15 | 14 | 13 | 12 | 11 | 10| 9 | 8 | 7| 6 | 5 | a | 3| 2 | 1
corw | DN [DIN [DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
32 | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17
cozw | DN [ DIN [DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
48 | 47 | 46 | a5 | 44 | 43 | a2 | a1 | 40 | 30 | 38 | 37 | 36 | 35 | 34 | 33
cosw | DN [ DIN [DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
64 | 63 | 62 | 61 | 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49
osww | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
116 | 115 | 114 | 113 | 112 | 111 | 110 | 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101
cosw | DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
132 | 131 | 130 | 129 | 128 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | 119 | 118 | 117
cooww | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
148 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | 139 | 138 | 137 | 136 | 135 | 134 | 133
corw | DIN [ DIN [DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
164 | 163 | 162 | 161 | 160 | 159 | 158 | 157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 149
ciow | DATA D,\(I:VO LMIT | MLT | OFS |HAND|HAND| HAND| HAND| HAND | HAND | HAND | HAND
TRIG [NV | OFF | RST | MOD | IN8 | IN7 | IN6 | INS | IN4 | IN3 | IN2 | IN1
cizw | ALE- | AL8- | AL8- | ALS- | AL4- | AL4- | AL4- | AL4- | ALL- | ALL | ALL- | ALL- | ALL- | ALL | ALL | ALL-
272 | 271 | 270 | 269 | 080 | 079 | 078 | 077 | 044 | 043 | 042 | 041 | 040 | 039 | 038 | 037
5 | Dl
G12wW weve | Hemr J_AXIS J_COORD | J _SPEED | J REMOTE
BZ | sV LOW EX ALM | DO | CYC | STEP|PRG
G13wW RST | oFf | BREAK| spp | CYCLE | STOP quon| RUN | "ret| RsT| RsT| RsT| RsT |STROEE
G14W ~
G16W
PANEL | PANEL PANEL | PANEL | PANEL
G17TW ;é’;/'ik PQBEL sV | EX_ DO | PRG_| ALM
OFF | SVON _RST RST _RST
=ow | DN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
316 | 315 | 314 | 313 | 312 | 311 | 310 | 309 | 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301
1w | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
332 | 331 | 330 | 320 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | 319 | 318 | 317
o2z | DN [ DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
348 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | 339 | 338 | 337 | 336 | 335 | 334 | 333
c2aw | DN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
364 | 363 | 362 | 361 | 360 | 359 | 358 | 357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 349
ooz | DN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
416 | 415 | 414 | 2413 | 412 | 411 | 410 | 409 | 408 | 407 | 406 | 405 | 404 | 403 | 402 | 401
caow | DN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN
432 | 431 | 430 | 429 | 428 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 420 | 419 | 418 | 417
c2ew | DN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN
448 | 447 | 446 | 445 | 444 | 443 | 442 | aa1 | 440 | 439 | 438 | 437 | 436 | 435 | 434 | 433
c27w | DN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN
464 | 463 | 462 | 461 | 460 | 459 | 458 | 457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 449
Bit F | E| D|cCc | B A] 9] 8| 716 ] 5] 23] 2] 1] o

- 6-2 - STE 85368



TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

G000 ~ G27F:

Signifies an exclusive output relay which outputs a signal to the main unit of the
robot controller.

It serves as the destination of coil and data register in the sequence program, where
operation result is written.

The operation result can be used as the source of contact and data register in the
sequence program.

The operation result ON/OFF is transferred to the output device at I/O processing of
every scan cycle.

Relays in the shaded areas are reserved for future extension of the system
functions. Values are undecided and cannot be used.

The five (5) signals of STOP, CYCLE, LOW_SPD, BREAK and SVOFF are valid
when they are low. Unless the signals are processed legally, the robot cannot be
moved.

* G108 to G10B are optional signals for specific customers.
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DIN1 ~ 64, DIN101 ~ 164, DIN301 ~ 364, DIN401 ~ 464

Address G000 ~ GO7F, G200 ~ R27F
Direction TCmini — Main unit of robot controller
Function Interface relay corresponding to the robot's DIN command.
In the WAIT DIN (1) command, it waits until DIN1 (GO0O) turns
on.
Timing chart
DIN***

100 msec or over

The width of a signal to be output should be 100 msec or over.
If the signal width is too short, change in signal status may not
be identified by the DIN command in some circumstances.

Remarks Though the relay name is DIN (digital input signal), it is the
output relay.
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HANDIN1 ~ 8 (Hand Input Signal)

Address

Direction

Function

Timing chart

Remarks

G100 ~ G107

TCmini — Main unit of robot controller

Interface relay corresponding to the robot's DIN command.
Except for the exclusive monitor display for the hand (Para.
12.3 of Operator's Manual), the function is the same as
DIN***,

Each signal corresponds to the DIN command as shown
below.

Signal name | Relay address Command
HANDIN1 G100 DIN201
HANDIN2 G101 DIN202
HANDIN3 G102 DIN203
HANDIN4 G103 DIN204
HANDINS G104 DIN205
HANDING G105 DIN206
HANDIN7 G106 DIN207
HANDINS G107 DIN208

HANDIN*

100 msec or over
The width of a signal to be output should be 100 msec or over.

If the signal width is too short, change in signal status may not
be identified by the DIN command in some circumstances.

Though the relay name is HANDIN (hand input signal), it is the
output relay.
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DATA TRIG (Request trigger signal)

Address

Direction

Function

Remarks

G10F

TCmini — Robot main section

This is the trigger signal for the Simple PLC data
communication function.
Set this signal to ON after DATA_CMD is set.

Also, after the response (DATA _RESP) is read, set this signal
to OFF.

For details on the Simple PLC data communication function,
see chapter 12.
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AL8-269 ~ 272 (Alarm of Level 8)
AL4-077 ~ 080 (Alarm of Level 4)
AL1-037 ~ 044 (Alarm of Level 1)

Address AL8-269 ~ 272: G11C ~ G11F
AL4-077 ~ 080: G118 ~ G11B
AL1-037 ~ 044: G110 ~ G117

Direction TCmini — Main unit of robot controller
Function Makes the robot in an ALARM state from the TCmini.
Signal name | Relay address | Robot status

AL1-037 G110
AL1-038 G111
AL1-039 G112
AL1-040 G113 Message
AL1-041 Gl14 display
AL1-042 G115
AL1-043 Gl16
AL1-044 G117
AL4-077 G118
AL4-078 G119 Motion
AL4-079 G1l1A stop
AL4-080 G11B
AL8-269 GliC
AL8-270 G11D Emergency
AL8-271 G1l1E stop
AL8-272 G11F

When alarm messages for respective alarms are registered in
user parameters beforehand, any message can be displayed.
For details, see the User Parameter Manual.
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Timing chart
AL*-Fx*
100 msec or over
The width of a signal to be output should be 100 msec or over.
If the signal width is too short, appropriate alarm may not be
identified in some circumstances.
Remarks Connect a signal relating to safety (such as emergency stop

switch) to an external emergency stop signal processed by
hardware (EMS1B ~ EMS1C, EMS2B ~ EMS2C).
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J MOVE (Jog operation)

J REMOTE (JOG_REMOTE selection)

J SPEED (JOG_SPEED selection)
J_COORD (JOG_COORDINATE selection)
J DIRECT (JOG_Direction selection)

J AXIS (JOG_Guiding axis selection)

Address J_MOVE G12B

J REMOTE: G120,G121
J_SPEED: G122,G123

J COORD: G124,G125
J _DIRECT: G12A
J_AXIS: G126 to G129

Direction TCmini = Robot main section

Function | Jog operation is performed from TCmini.

This signal is enabled in EXT.SIG mode only.

While the J_MOVE signal (G12B) is ON, the axis specified in the
conditions below performs the jog operation.

The operating conditions and axis selection signal are determined at the
rising of J_MOVE.

Slg:qael J_(ZE-ZIQTE J(_GSI?dE‘ED J(_GC:Q(?RD J_AXIS (Axis) J_DIRECT J_MOVE
uiding uiding uiding i S .
Value method) speed) coordinates) SCARA 6-axis (Direction) (Operation)
00(0) J0G Low JOINT Not used Not used Negative sToP
direction
01(1) INCHING MEDIUM TOOL 1-axis (X) 1-axis (X) gos't'."e MOVE
irection
10(2) Not used HIGH WORK 2-axis (Y) 2-axis (Y)
11(3) Not used Not used WORLD 3-axis (2) 3-axis (2)
0100(4) 4-axis (C) 4-axis (A)
0101(5) 5-axis (T) 5-axis (B)
0110(6) Not used 6-axis (C)
0111(7) Not used Not used
1000(8) Not used Not used
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Timechart

Remarks

J_MOVE(G12B) '
J_REMOTE(G120) |

J_REMOTE(G121)
J_SPEED(G122)

J_SPEED(G123) N
J_COORD(G124)
J_COORD(G125) [

J_DIRECT(G12A) |
J_AXIS(G126) |

J_AXIS(G127) [
J_AXIS(G128)
J_AXIS(G129)

1st axis inching 2nd axis jog

Robot | operation Stop operation Stop

\ /

Determination of operation conditions

Operation does not change even if the operation conditions or axis
selection signal is changed while J_MOVE is ON.

Be sure that you are always near the emergency stop switch when
performing operation of this signal so that the emergency stop switch
can be pressed immediately at any time.
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STROBE (Strobe Signal)

Address G130

Direction TCmini — Main unit of robot controller

Function Selects a program registered in the robot controller from the
TCmini.

This signal is valid only in the EXT.SIG mode.
The program number selected uses any consecutive "n"
external digital input signals (max. four (4) signals) and is input

by code.
Timing chart
|N***(X***) _< >_
STROBE  (G130) '@
ACK (H132)
RUN (G136) | |
With the start of STROBE, the above digital signals are read
to select an appropriate program. When the program has
been selected, the ACK signal turns on. Set ON the RUN
signal and execute the program.
Remarks DO NOT input the STROBE signal together with the

PRG_RST, CYC_RST, STEP_RST or DO_RST signal.
Because the ACK signal is used in common, only the first
signal which is input becomes valid and all other signals are
invalid.

If a file other than the current file is selected, the program is
reset to step 1 and all values of variables are also reset.

The program name and external select signal should be set in
the USER.PAR file.
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[UO7] Specify signal for EXTSELECT
{Signal No } (1 — 64,101 — 164)
{Bit length } (1 — 4)

=2 3

The selected program is set in the EXTRNSEL.PAR file.

*kk [OO-OF] Kkk
= "PROGO"
= "PROG1"
= "PROG2"

= "PROG3"

When the setting is as shown above, a file is selected by the
three (3) signals, starting from DIN2 (R201 ~ R203).

DIN4 DIN3 DIN2

OFF OFF ON Selection of PROG1

OFF ON ON Selection of PROG3
- 6-12 —
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PRG_RST (Program Reset)

Address

Direction

Function

Timing chart

Remarks

G131
TCmini — Main unit of robot controller

Resets an interrupted program to step 1 from the TCmini.
Also resets the value of each variable to "0".
This signal is operative only in the EXT.SIG mode.

AUTORUN  (H138) —|
PRG_RST (G131) _@
ACK (H132)

DO NOT input the PRG_RST signal together with the
STROBE, CYC_RST, STEP_RST or DO_RST signal.
Because the ACK signal is used in common, only the first
signal which is input becomes valid and all other signals are
invalid.
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STEP_RST (Step Reset)

Address

Direction

Function

Timing chart

Remarks

G132

TCmini — Main unit of robot controller

Resets an interrupted program to step 1 from the TCmini.
The value of each variable used in the program remains intact.
This signal is operative only in the EXT.SIG mode.

AUTORUN (H138) —

STEP_RST (G132)

A4

DO NOT input the STEP_RST signal together with the
STROBE, PRG_RST, CYC_RST, or DO_RST signal.
Because the ACK signal is used in common, only the first
signal which is input becomes valid and all other signals are
invalid.

ACK (H132)
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CYC_RST (Cycle Reset)

Address

Direction

Function

Timing chart

Remarks

G133

TCmini — Main unit of robot controller

Resets an interrupted program to the step of RCYCLE label
from the TCmini.
The value of each variable used in the program remains intact.

This signal is operative only in the EXT.SIG mode.

AUTORUN (H138)

CYC_RST (G133)

ACK (H132)

DO NOT input the CYC_RST signal together with the
STROBE, PRG_RST, STEP_RST, or DO_RST signal.
Because the ACK signal is used in common, only the first
signal which is input becomes valid and all other signals are
invalid.
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DO_RST (Output Signal Reset)

Address Gl34
Direction TCmini — Main unit of robot controller
Function Interface relay which resets the digital output signals (DOUT1

~ DOUT64, DOUT101 ~ DOUT164) from the TCmini.
Once reset, all of R400 ~ R47F turn off.

This signal is operative only in the EXT.SIG mode.

Timing chart
AUTORUN (H138) _|
DO_RST  (G134)
ACK (H138) \
DOUT*** 3
Remarks DO NOT input the DO_RST signal together with the STROBE,

PRG_RST, CYC_RST or STEP_RST signal.

Because the ACK signal is used in common, only the first
signal which is input becomes valid and all other signals are
invalid.

The hand control signals (HANDOUT1 ~ 8) are not reset at all.
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ALM_RST (Alarm Reset)

Address

Direction

Function

Timing chart

Remarks

G135

TCmini — Main unit of robot controller

Resets from the TCmini an alarm which occurred in the robot
controller.

This signal is operative only in the EXT.SIG mode.

SYS_RDY  (H137) — |

ALARM (H13D)

ALM_RST  (H135)

If an alarm of the emergency stop level in which servo ON is
not possible, or the "emergency stop ON" is output, alarm
reset by ALM_RST is not allowed.
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RUN (Startup)

Address

Direction

Function

Timing chart

Remarks

G136

TCmini — Main unit of robot controller

Starts a program registered in the robot controller from the
TCmini to execute an automatic cycle operation.

This signal is operative only in the EXT.SIG mode.

SV_RDY  (H137)

RUN (G136)

AUTORUN  (H138)

With the start of RUN, automatic operation starts.

Set ON the RUN signal only after the SV_RDY signal is ON
and the robot is ready to operate. If the RUN signal is set ON
while the SV_RDY signal is OFF, the RUN signal is neglected.
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EX_SVON (External Servo ON)

Address

Direction

Function

Timing chart

Remarks

G137

TCmini — Main unit of robot controller

Turns on the servo driver power from the TCmini.

Once the servo power is turned on, it is maintained even after
this signal turns off.

This signal is operative only in the EXT.SIG mode.

Power ON J

SYS_RDY (H137)

5 sec. or over

EX_SVON  (G137) B ;" :
SVST_A-~B ; \ |
1.5 sec. :

(Contact output) Approx:

SV_RDY  (H131) <>

SVOFF  (G13C)

It takes about 1.5 seconds from the servo ON to the time
when the robot is actually ready to work (i.e., the time when
the SV_RDY signal is ON).

When setting on the RUN signal, etc., wait until SV_RDY turns
on.

To set ON this signal again just after the servo OFF, wait at
least five (5) seconds.
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STOP (Stop)

Address

Direction

Function

Timing chart

Remarks

G138

TCmini — Main unit of robot controller

Stops executing a program registered in the robot controller
from the TCmini.

The program stops only after the current motion command has
been executed while this signal was OFF (i.e., low).

After the stop, the robot enters a STOP (CONT) state. The
robot will not work even if this signal is set ON after stop of the
robot motion.

This signal is always operative, irrespective of the master
mode selected by means of the MODE switch.

RUN (G136)

AUTORUN (H138)
STOP (G138)

Robot motion _C>( X

1segment 1 segment 1 segment

Note: Duration covering from the start of one motion command to just
before the start of next motion command is called the"1 segment".

1. When the RUN command is executed after cancel of the
stop, the program restarts from the step next to the
interrupted step.

2.  RUN signal input is ineffective at the input of stop signal.

Unless this signal is used, always set it ON in the
seguence circuit.

G138
| C )—l

Always ON
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CYCLE (Cycle Operation Mode)

Address

Direction

Function

Timing chart

RUN (G136)

AUTORUN (H138)

CYCLE (G139)

Remarks

G139

TCmini — Main unit of robot controller

Stops from the TCmini a program registered in the robot
controller after current one (1) cycle operation has been
executed during automatic operation.

When this signal is OFF (i.e., low), cycle stop is affected.
This signal is operative only in the EXT.SIG mode.

Robot motion X X )—

1segment 1segment 1 segment
1 cycle —>

* Duration covering from the start of one motion command to just before
the start of next motion command is called the "1 segment".

* Duration from the top of the main program to the END command is called
the "1 cycle".

1. When the RUN command is executed after cancel of the
cycle operation mode, the continuous operation starts
from the cycle next to the interrupted cycle.

2. Unless this signal is used, always set it ON in the

seguence circuit.
G139
.
\

Always ON
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LOW_SPD (Low Speed Command)

Address

Direction

Function

Timing chart

Remarks

G13A

TCmini — Main unit of robot controller

Causes the robot operation speed to low speed from the
TCmini.

The robot operates at a low speed while this signal is OFF
(i.e., low).

The robot operation speed in the low speed mode can be set
by means of the parameter. (Initial set value: 25%)

When this signal is OFF, the override value changes. When
the signal is ON, the previously set value takes effect again.

This signal is always effective, irrespective of the master mode
selected by means of the MODE switch.

AUTORUN  (H138) _ |

LOW_SPD (G13A) \ 7

. L

LOW_ST  (H13A)

1. During the low speed command, an override set in the
parameter beforehand is affected on all motion speeds.

2. Unless this signal is used, always set it ON in the
sequence circuit.

| i Gl3AA
| L

Always ON
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BREAK (Deceleration and Stop)

Address G13B
Direction TCmini — Main unit of robot controller
Function Stops the robot motion from the TCmini.

The robot slows down and stops at the same time that this
signal is OFF (i.e., low).

After the stop, the robot enters a STOP (RETRY) state.

The robot will not work even if this signal is set ON after stop
of the robot motion.

This signal is always effective, irrespective of the master mode
selected by means of the MODE switch.

Timing chart

RUN (G136)

AUTORUN (H138)

BREAK  (G13B)

Robot motion _C>< X j' .

1segment 1 segment Slowd;w; and

stop during motion
command.

* Duration covering from the start of one motion command to just before
the start of next motion command is called the"1 segment".

Remarks 1. When the RUN command is executed after cancel of the
break, the program restarts from the step next to the
interrupted step.

2.  RUN signal input is ineffective at the input of BREAK
signal.

3. Unless this signal is used, always set it ON in the
seguence circuit.

G13B
P

\
Always ON
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SVOFF (Servo OFF)

Address

Direction

Function

Timing chart

Remarks

G13C

TCmini — Main unit of robot controller

Turns off the servo driver main power from the TCmini.

While this signal is OFF (i.e, low), the servo power is turned
off.

This signal is always effective, irrespective of the master mode
selected by means of the MODE switch.

EX_SVON (G137)

SV_RDY (H131)

SVOFF  (G13C)

1. While this signal is OFF, the servo power cannot be
turned on in any mode.

2. Unless this signal is used, always set it ON in the
sequence circuit.

| i GlSCA
[ L

Always ON
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BZ_RST (Buzzer Reset)

Address

Direction

Function

Timing chart

Remarks

G13D

TCmini — Main unit of robot controller

Turns off the buzzer sound from TCmini when an alarm occurs

This signal is always valid regardless of the master mode
selected by the MODE switch.

Alarm trigger

Buzzer sound q ,\l

BZ_RST (G13D) 7

1. While this signal is ON, the alarm sound is not emitted
even if a new alarm occurs.
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6.2 Main Unit of Robot Controller - TCmini

Main unit of robot controller - TCmini (HO00 ~ H27F)

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0
HOOW DOUT | DOUT |DOUT | DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
HO1W DOUT |DOUT |DOUT | DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
HO2W DOUT | DOUT |DOUT | DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
48 a7 46 45 44 43 42 41 40 39 38 37 36 35 34 33
HO3W DOUT | DOUT |DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
HOAW DOUT|DOUT|DOUT | DOUT|DOUT| DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT
116 115 114 113 112 111 110 109 108 107 106 105 104 103 102 101
HO5W DOUT|DOUT|DOUT | DOUT|DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT
132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117
HOBW DOUT|DOUT | DOUT|DOUT| OUT |DOUT|DOUT|DOUT|DOUT|DOUT |DOUT |DOUT|DOUT|DOUT|DOUT|DOUT
148 147 146 145 144 143 142 141 140 139 138 137 136 135 134 133
HO7W DOUT|DOUT|DOUT | DOUT|DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT
164 163 162 161 160 159 158 157 156 155 154 153 152 151 150 149
H10W DATA | DATA TCP | MLT | OFS |HAND|HAND|HAND|HAND|HAND|HAND |HAND|HAND
_ACK|_ERR ERR | END | END | OUT8 | OUT7| OUT6 | OUT5| OUT4 | OUT3 | OUT2| OUT1
H11W SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ | SEQ
FSW8|FSW7|FSW6|FSW5|FSW4|FSW3|FSW2| FSW1| PARS8 | PAR7 | PAR6 | PARS | PAR4 | PAR3 | PAR2 | PAR1
H12wW
H13W EXT |ALAR| BT_ | CYC | LOW | CYC |AUTO| SYS_| EXT | EXT INT | TEAC ACK SV_ |[EMG_
FTHER| M ALM | ST | ST | END| RUN | RDY | 232C| SIG H RDY ST
H14W ~
H17W Reserved area
H20W DOUT | DOUT |DOUT|DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
316 | 315 | 314 | 313 | 312 | 311 | 310 | 309 | 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301
H21W DOUT | DOUT | DOUT|DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
332 | 331 | 330 | 329 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | 319 | 318 | 317
H22W DOUT|DOUT |DOUT|DOUT| OUT |DOUT|DOUT|DOUT|DOUT |DOUT|DOUT |DOUT|DOUT |DOUT | DOUT| DOUT
348 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | 339 | 338 | 337 | 336 | 335 | 334 | 333
H23W DOUT | DOUT |DOUT|DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
364 | 363 | 362 | 361 | 360 | 359 | 358 | 357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 349
H2aW DOUT | DOUT |DOUT|DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
416 415 414 413 412 411 410 409 408 407 406 405 404 403 402 401
H25W DOUT | DOUT |DOUT|DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
432 431 430 429 428 427 426 425 424 423 422 421 420 419 418 417
H26W DOUT | DOUT |DOUT | DOUT | DOUT|DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
448 447 446 445 444 443 442 441 440 439 438 437 436 435 434 433
Ho7W DOUT | DOUT |DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT | DOUT | DOUT | DOUT| DOUT | DOUT | DOUT | DOUT
464 | 463 | 462 | 461 | 460 | 459 | 458 | 457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 449
Bit F E D C B A 9 8 7 6 5 4 3 2 1 0
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HO00 ~ H27F:

Signifies an exclusive input relay which receives an output signal from the main unit
of the robot controller.

The ON/OFF is read at I/O processing of every scan cycle.

This relay can be used as the source of contact input information and data register
in the sequence program. It cannot be used as the coil.

Relays in the shaded areas are reserved for future extension of the system
functions. Values are undecided and cannot be used.

* H108 to H10A are optional signals for specific customers.
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DOUT1 ~ 64, DOUT101 ~ 164, DOUT301 ~ 364, DOUT401 ~ 464

Address

Direction

Function

Timing chart

Remarks

HOO00 ~ HO7F, H200 ~ H27F

Main unit of robot controller — TCmini

Interface relay corresponding to the robot's DOUT command.

It turns on and off when the 1/O status has changed by the
DOUT command, or AUX (auxiliary signal) operation or 1/O
(external I/0O signal display) operation through the teach
pendant.

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

DOUT(1) DOUT(-1)

Robot language

/

DOUT1 (R400)

Though the relay name is DOUT, it is an input signal from the
TCmini.
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HANDOUT1 ~ 8

Address

Direction

Function

Timing chart

Remarks

H100 ~ H107

Main unit of robot controller — TCmini

Interface relay corresponding to the robot's DOUT command.

It turns on and off when the 1/O status has changed by the
DOUT command, or AUX (auxiliary signal) operation or 1/O
(external I/0O signal display) operation through the teach
pendant.

HANDOUT1 ~ 8 cannot be reset by the DO_RST signal or
output signal reset operation through the teach pendant.

This relay can be turned on and off manually on the exclusive
hand monitor screen. (See Para. 12.3 of Operator's Manual.)

Each signal corresponds to the DOUT command as shown
below.

Signal name Relay address Command
HANDOUT1 H100 DOUT201
HANDOUT?2 H101 DOUT202
HANDOUT3 H102 DOUT203
HANDOUT4 H103 DOUT204
HANDOUT5 H104 DOUT205
HANDOUT®6 H105 DOUT206
HANDOUT?7 H106 DOUT207
HANDOUTS H107 DOUT208

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

DOUT(201) DOUT(—201)

Robot language

DOUT200 (H100)

Though the relay name is HANDOUT, it is an input signal from
the TCmini.
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DATA ERR (Command Error Signal)

Address

Direction

Function

Notes

H10E

Robot main section — TCmini

This is the command error signal for the Simple PLC data
communication function.

If there is an error in the value that was set to DATA_CMD, this
signal is set to ON.

When DATA_TRIG is set to OFF, this signal is also set to OFF.

For details on the Simple PLC data communication function, see
chapter 12.

DATA ACK (Response Complete Signal)

Address

Direction

Function

Remarks

H10F

Robot main section— TCmini

This is the response complete signal for the Simple PLC data
communication function.

When setting of the DATA_RESP data is completed, this signal is
set to ON.

When DATA_TRIG is set to OFF, this signal is also set to OFF.

For details on the Simple PLC data communication function, see
chapter 12.
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Address

Direction

Function

Use example

Remarks

SIMPLE PLC FUNCTION MANUAL

H110 ~ H117

Main unit of robot controller - TCmini

Interface relay corresponding to the robot's user parameter
([U13] Sequence parameter).

When the power is turned on, parameter values are set in
respective relays.

If you form a circuit that allows access to this relay, the
sequence motion can be changed by the user parameter,
without changing over the sequence.

H110(SEQPAR1) Y100
| | c )—|
I ~
H110(SEQPAR1) Y101
i ¢ —

The destination changes with the setting of user parameter [U13].

The sequence parameter should be set in [U13] of
USER.PAR.

[U13] Sequence Parameter (User I/O mode only)
=0 0 0 0OOOOO

Set in the order of R510, R511, R512, R513, R514, R515,
R516 and R517.

0 : OFF
1 : ON
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EMG_ST

Address

Direction

Function

Timing chart

Remarks

H130

Main unit of robot controller - TCmini

This is an interface relay that indicates the state of the
emergency stop pushbutton or the safety input contact.

This is set to OFF when in an emergency stop state (8-014 or
8-017 has occurred).

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

EMERGENCY stop
pushbutton switch

EMG_ST  (H130)
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SV_RDY

Address

Direction

Function

Timing chart

Remarks

H131

Main unit of robot controller - TCmini

Interface relay indicating the robot servo status.

When the robot program can be started after servo ON, this
relay also turns on.

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

Power ON J
SYS_RDY (H137) |
: 5 sec. or over

>
EX_SVON (G137) %S ;" |_

SVST_A-B |

(Contact output) T Approx. 1.9sec.

SV_RDY  (H131)

SVOFF  (G13C)

It takes about 1.5 seconds until RV_RDY turns on after servo
power ON. Keep five (5) seconds or over from the servo
power OFF to the next servo power ON.
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ACK (Acknowledge)

Address H132
Direction Main unit of robot controller — TCmini
Function Interface relay indicating a response to the input of STROBE,

PRG_RST, STEP_RST, CYC_RST and DO_RST.

When one of these signals is input, the ACK signal is sent
back to inform that the appropriate processing has finished.

Timing chart
AUTORUN  (H138)
Program selection (1),
STROBE, PRG_RST, etc.
ACK (H132)
Remarks ‘ If two (2) or more signals shown above are input at the same

time, only the signal which was input first is processed, then
the ACK signal is output.
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TEACH (Teach Mode ON)
INT (Internal Automatic Mode ON)
EXTSIG (External Automatic Signal Mode ON)

EXT 232C (External automatic 232C Host Mode ON)
EXT ETHER (External ETHER Host Mode ON)

Address

Direction

Function

Timing chart

Remarks

Master mode
switch

TEACH (H133) |

INT

EXT.SIG (H135)

EXT.HOST (H136)

H133 ~ H136, H13E

Main unit of robot controller - TCmini

Interface relay indicating the master mode status of the robot.

The master mode can be changed over by means of the KEY
switch equipped on the control panel.

In External Automatic (EXT) mode, the mode is selected by
the user parameters.

TEACHlNg( INTERNAL X EXT.SIGNAX EXT.HOSJX TEACH

(H134)

:
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SYS_RDY (System Ready)

Address H137
Direction Main unit of robot controller — TCmini
Function Interface relay indicating a status in which the controller can

be operated normally.

When the internal startup processing has finished following
power ON, this signal turns on.

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

Timing chart
Power ON J
SYS_RDY  (H137) ,
EX_SVON (G137)
SV_RDY (H131)
Remarks
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AUTORUN (Auto Mode ON)

Address

Direction

Function

Timing chart

Remarks

H138

Main unit of robot controller - TCmini

Interface relay indicating that the robot is working in the
automatic operation mode.

This signal remains on as long as the robot is working in the
automatic operation mode.

Note: The automatic operation stated above signifies a
status of program execution (RUN) in the INTERNAL
(i.e., internal automatic mode), EXT.SIGNAL (i.e.,
external automatic signal mode) or EXT.HOST (i.e.,
external automatic host mode).

SVON_ST (H131)

RUN (G136)

STOP (G138) w
<D

AUTORUN  (H138)

This signal is not output during the TEACHING mode.
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CYC_END (Cycle End)

Address

Direction

Function

Timing chart

Remarks

H139

Main unit of robot controller - TCmini

Interface relay indicating the finish of program execution.

This signal turns on after the stop of 1-cycle automatic
operation only when the cycle operation mode is selected and
an automatic operation is executed.

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

AUTORUN (H138) |
CYCLE (G139) / /

CYCEND (H139) *|

This relay turns off when the program execution (RUN) mode
takes effect.

It turns on when the cycle operation has been stopped by the
STOP, BREAK or ALARM signal.
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LOW_ST (Low Speed Mode ON)

Address HI13A

Direction Main unit of robot controller — TCmini

Function Interface relay indicating that the robot is operating in the low
speed mode.

It turns on while the robot is working in the low speed mode by
the input of LOW_SPD (interface relay).

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

Timing chart
AUTORUN  (H138)
LOW_SPD (G13A)
LOW_ST  (H13A)
Remarks
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CYC_ST (Cycle Mode ON)

Address H13B

Direction Main unit of robot controller — TCmini

Function Interface relay indicating that the robot is operating in the cycle
mode.

It turns on while the robot is working in the cycle mode by the
input of CYCLE (interface relay) or by the operation through
the teach pendant.

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

Timing chart
AUTORUN  (H138) ‘
CYCLE (G139)
CYC_ST (H13B)
Remarks
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BT_ALM (Battery Alarm)

Address

Direction

Function

Timing chart

Remarks

H13C

Main unit of robot controller - TCmini

Turns on if a battery alarm has occurred in the robot controller.
The battery alarm comes in the following nine (9) kinds.
1-145 MAIN Battery alarm

1-401 Axisl Enc Battery low (Battery Alarm)

1-402 Axis2 Enc Battery low (Battery Alarm)

1-403 Axis3 Enc Battery low (Battery Alarm)

1-404 Axis4 Enc Battery low (Battery Alarm)

1-405 Axis5 Enc Battery low (Battery Alarm)

1-406 Axis6 Enc Battery low (Battery Alarm)

1-407 Axis7 Enc Battery low (Battery Alarm)

1-408 Axis8 Enc Battery low (Battery Alarm)

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

Battery alarm

BT _ALM  (H13C)

If the battery alarm has occurred, replace the battery
immediately, referring to the Maintenance Manual.
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ALARM (Alarm)

Address

Direction

Function

Timing chart

Remarks

H13D

Main unit of robot controller - TCmini

Interface relay indicating an error of level 2, 4 or 8 in the robot
controller or robot.

However, this signal does not turn on when a 8-014
Emergency Stop or 8-017 Safety SW ON alarm has occurred.

This relay is kept ON during error detection and turns off after
the error has been cleared.

For details on the errors, see the Operator's Manual.

This relay is output, irrespective of the master mode selected
by means of the MODE switch.

AUTORUN  (H138) I
ALARM (H13D) I | <« Error has been cleared.

SV_RDY (H131) * Servo OFF only when an error of level 8
occurred.
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6.3 Interface Register

This is an interface area for transferring data with the main unit of the robot

controller.

(TCmini — Main unit of robot controller)

Regser | F | E | D | c | B | A ]| o] s 71 6| 5| a4l 3 > | 1] o
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC
D40* SS | SS | SS | SS | SS | SS | SS | SS |DATA| DATA | DATA | DATA | DATA | DATA | DATA | DATA
RO8 | RO7 | RO6 | RO5 | R04 | RO3 | RO2 | RO1 | R8 | R7 | R6 | R5 | R4 | R3 | R2 | R1
PLC | PLC| PLC| PLC| PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC
D41* SsL | sL | sL| sL| sL| sL| sL| sL| sSL|sSL|sSL|sSL| SL| sSL|sSL]| sL
RO8H | ROSL | RO7H | RO7L | RO6H | RO6L | RO5H | ROSL | RO4H | RO4L | RO3H | RO3L | RO2H | RO2L | RO1H | ROLL
D42~
- Reserved area
D44
Reserved area
D45+
D46* DATA_CMD
DAT7* | USER
(Main unit of robot controller - TCmini)
D50*
D51*
D52+
D53+
Reserved area
D54+
D55+
D56*
D57+
PLC|PLC|PLC|PLC|PLC|PLC|PLC|PLC|PLC|PLC|PLC]|PLC]| PLC|PLC | PLC | PLC
D60* SS | SS | SS | SS | SS | SS | SS | SS |DATA| DATA | DATA | DATA | DATA | DATA | DATA | DATA
W08 | W07 | W06 | wos | wo4 | wo3 | wo2 | wol | w8 | W7 | w6 | W5 | w4 | w3 | w2 | w1l
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC
D61* SL | sL | sL | sL | sL| sSL| sSL| sSL|sSL|sSL| sSL| sL| sL| sL | sSL| sL
WO08BH| WOSL | WO7H| WO7L | WOBH | WO6L | WO5H | WOSL | W04H | Wo4L | WO3H| WO3L | WO2H | Wo2L | WO1H | WolL
D62+ PSN_| PSN_|PSN_|PSN_| PSN_|PSN_| PSN_|PSN_
I ws | w7 | we | ws | w4 | w3 | w2 | wi
D63+ PSN_| PSN_|PSN_|PSN_| PSN_|PSN_| PSN_|PSN_
3B | J7 | 6 | 5| 34| 33| 32|
D64+ TRQ_[TRQ_|TRQ_|TRQ_|TRQ_| TRQ_[TRQ_[TRQ_
JB3 | J7 | | 35| a3 r|n
D65
D66* DATA_RESP
D67 | AL10[ AL09 [ ALO8 | ALO7 [ ALO6 | ALO5 [ ALO4 | ALO3 | ALO2 | ALO1 | ALNO| STEP
Register | F | E | D | c | B | A | o 8 76| s a3 2]1]o
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STEP
Address D674
Direction Main unit of robot controller — TCmini
Function Used to indicate the line number of an active program.

As the robot program is executed during execution of
pre-analysis, the indicated line number may not coincide with
real robot motion. This data can provide only a yardstick.

ALNO, ALO1 ~ AL10

Address D675 ~ D67F

Direction Main unit of robot controller - TCmini

Function ALNO (D675) signifies the number of alarms currently
generated.

During alarm generation, relevant alarm number is indicated
by ALO1 (D136) ~ AL10 (D13F).

Ex.) When the alarm of "8—014" has occurred:
D675: 1
D676: 8014 (decimal number)

USER
Address D470
Direction TCmini — Main unit of robot controller
Function Used to output a value to the 7-segment display on the user

panel.
The displayed value ranges from 0 to 65535.
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PLCDATAR1 ~ 8

Address

Direction

Function

Example:

100
(Decimal
format )

PLCDATAW1 ~ 8

D400 ~ D407

TCmini — Main unit of robot controller

Transfers ladder operation result and other data to the main
unit of the robot controller.

Transferred data can be referred to by the robot program.
In the robot program, values can be read by system variables
PLCDATARL1 ~ 8.

A value written in PLCDATAR* should be 0 ~ 65535.

If it

exceeds this range, it cannot be transferred accurately.

TCmini register
D400

PLCDATAR1

0x0064
Decimal format
(100)

—

—

Robot program

A=PLCDATAR1
Result A=100

Address D600 ~ D607
Direction Main unit of robot controller — TCmini
Function The TCmini can receive the operation results of the robot
program.
In the robot program, values can be written to system
variables PLCDATAW1 ~ 8.
A value written in PLCDATAW?* should be 0 ~ 65535. If it
Example: exceeds this range, it cannot be transferred accurately.
TCmini register
D600
Robot program PLCDATAW1
0x0014
PLCDATAW1=20 Decimal format
> =
— 6-45 —
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PSN_W1~8
Address D620 ~ D627
Direction Main unit of robot controller - TCmini
Function Current position in the world coordinate system of robot can
be received by the TCmini.
This value is an integer in the range of —32768 ~ 32767 mm
(deg). All fractions are ignored.
PSN_J1~8
Address D630 ~ D637
Direction Main unit of robot controller - TCmini
Function Current position in the joint coordinate system of robot can
be received by the TCmini.
This value is an integer in the range of —32768 ~ 32767 mm
(deg). All fractions are ignored.
TRQ_J1~38
Address D640 ~ D647
Direction Main unit of robot controller - TCmini
Function Each axis torque value of the robot can be received with

TCmini. The value is an integer of -32768 ~ 32767 in every
0.1%. The value of less than 0.1% is rounded down.
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PLCSLRO1L to 08L and PLCSLRO1H to 08H

Address D410 to D41F

Direction TCmini — Robot main section

Function This transfers ladder calculation results and other data to the robot
main section.

The transferred data can be referenced by the robot program.

Setting a value to two consecutive registers enables reading of
32-bit integers by the robot program system variables and
PLCSLROL1 to 08.

Example:

TCmini register
D411 D410 Robot program
PLCSLRO1H | PLCSLRO1L

'1_0 OxFFFF OXFFF6 A=PLCSLRO1
(Decimal ) Decimal format (-10) ) Result A=-10
format)

PLCSLWO1L to 08L and PLCSLWO1H to 08H

Address D610 to D61F

Direction Robot main section — TCmini

Function | Robot program calculation results and other data can be received
by TCmini.

In the robot program, 32-bit integers can be written to two
consecutive registers by the system variables and PLCSLWO01 to

08.
Example:
TCmini register
D611 D610
PLCSLWO1 PLCSLWO1
H L
Robot program 0x0001 0x1170
Decimal format (70000)
PLCSLWO01=70000
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PLCSSRO1 to 08

Address D408 to D40F

Direction TCmini — Robot main section

Function Ladder calculation results and other data are transferred to the
robot main section.

The transferred data can be referenced by the robot program.

In the robot program, values can be read by the system variables
and PLCSSRO01 to 08.

Set the values to be read by PLCSSR** in the range from -32768
to 32767. Be aware that values outside this range cannot be
transferred properly.

Example:
TCmini register
D408 Robot program
PLCSSR01
100 0x0064 A=PLCSSRO01

(Decimal Decimal format Result A=100
format) |:> (100) )
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PLCSSWO1 to 08

Address D608 to D60F

Direction | Robot main section — TCmini

Function | Robot program calculation results and other data can be received
by TCmini.
In the robot program, values can be written by the system variables
and PLCSSWO0L1 to 08. Set the values to be written by PLCSSW**
in the range from -32768 to 32767. Be aware that values outside
this range cannot be transferred properly.

Example:
TCmini register
D608
PLCSSWO01
Robot program OXFEF6

Decimal format
PLCSSWO01=-10 (-10)

DATA CMD (Command Set Register)

Address

Direction

Function

D460 to D46F

TCmini = Robot main section

This is the command register of the Simple PLC data
communication function.

Set a command corresponding to the data that you want to obtain.

For details on the Simple PLC data communication function, see
chapter 12.
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DATA RESP (Command Response Register)

Address D660 to D66F

Direction Robot main section — TCmini

Function | This is the command response register of the Simple PLC data
communication function.
The response to the command that was set is saved.

For details on the Simple PLC data communication function, see
chapter 12.
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Section 7 PLC Language
7.1 Sequence Program

The TCmini supports sequence programs made according to the graphical
programming method. They can be created by the user in any format.

X000 Y010
11 e
i \
TOO0O 100
p
\
TOOO X001 Y110
|| || ¢

.

¢

¢

I/O processing

Batch refreshing of inputs and outputs is used for I/O processing.

(Before starting arithmetic operation, the input ON/OFF state is transferred to the
data memory, and the arithmetic result of the data memory is transferred to the
output device.)

Execution of user's program
On completion of I/O processing, the user's program is sequentially operated from
the leading circuit.

The operation is as follows:

» Sequentially on a circuit basis.

* From left to right on a column basis within one (1) circuit. (The input part is first
operated, then the output part is processed .)

» The operation continues to the P. END instruction (program end instruction).
The P. END instruction is automatically included at the end of the user's program.
Thus only actually used words of the user's program are operated.

Note 1: The colil instruction is written into the data memory every time the
operation is executed and has an influence on the subsequent contacts.
However, the output state remains unchanged until the output processing
is executed in the pack after completion of entire operation.
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Note 2: State change of the contact written before the coil occurs in the scan next
to the one in which the coil state changed.

R100 R0O00 X000 R100
— )
X000 R100 R100 R0O00
— ) ———
Coil R0O0O0 is turned on with delay of If the order of the left circuit is
one (1) scan after X000 is ON. replaced, ROOO is turned on in the

same scan as X000 ON.

As known from the above, if the circuit order is replaced, the operation
result may differ.
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7.2 Program Capacity and Length of Instruction Word

The TCmini instruction has 16 bits as the basic length. According to the type of

instruction, five (5) types of word length (1-word, 2-word, 3-word, 4-word and 5-word)
are available for the instruction length.

The program memory is Approx. 4000 words and secured according to each
instruction.

1-word instruction

o Ll | I £t M el M
N

L T

O | = = =

—CH || O | oA H

2-word instruction

Note: In addresses EO0O ~ EO3F, two (2)-word instructions are set.

T
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F*035 F*036 F*040 F*041
Increment Decrement Arithmetic left shift Left rotate
F*042 F*043 F*049 F*058

Right shift Right rotate Subroutine start Subroutine call
F*059 F*063
Subroutine return 1-scan ON
4-word instruction
F*000 F*001 F*002 F*010
Data transfer Constant set High-order 8 bits BIN - BCD
data transfer conversion
without sign
F*011 F*012 F*013 F*045
BCD - BIN BIN - BCD BCD — BIN 4 — 16 decoder
conversion conversion conversion
without sign with sign with sign

—7-4—
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F*006 F*009 F*020 F*021
Block transfer Data extraction BIN addition BIN addition with
by constant and distribution carry
designation
F*022 F*023 F*024 F*025
BIN subtraction BIN subtraction BIN multiplication BIN division
with borrow without sign without sign
F*032 F*033 F*034 F*037
Logical product Logical sum Exclusive logical Comparison
sum without sign
F*038 F*047
Comparison with Bit test by
sign constant
designation

—7-5—
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7.3 Address

(1) Relay address

The relay address consists of a relay number following the function division
symbol.

The 1/O relay address corresponds to actual relay mounted position, and the other
relays correspond to physically absent devices. The relay address is assigned
for each 1/0 number (1 bit).

* * * *

Relay No. 1st digit (0 ~ F) Hexadecimal number
Relay No. 2nd digit (O ~ 7) Octal number
Relay No. 3rd digit (0 ~ F) Hexadecimal number
Function division symbol (X,Y,R, T,C, L, E, A)

| The function division symbol is an uppercase letter.|

(2) Data register address

The data register address is represented in the same manner as the relay
address.

The relay address is assigned on a number (1 bit) basis while the data register
address is assigned on a word (16-bit) basis.

* * *

*

Register No. 1st digit (0 ~F)  Hexadecimal number
Register No. 2nd digit (0 ~7)  Octal number
Register No. 3rd digit (0 ~F)  Hexadecimal number
Function division symbol (D, V, P)

|The function division symbol is an uppercase Ietter.|

Data register configuration

MSB LSB
15 8 7 0

]
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(3) Byte register address and word register address of relay area

The relay area can be used as a byte register on an eight (8)-number basis and as
a word register on a 16-number basis.

For the register address, relay number 1st digit of the relay address signifies the
register type instead.

* * *

*
Register type

W :  Word register (16 numbers F ~ 0)
H : High-order byte register (8 numbers F ~ 8)
L : Low-order byte register (8 numbers 7 ~ 0)
Relay/register No. 2nd digit (0 ~ 7)
Relay/register No. 3rd digit (0 ~ F)
Function division symbol (X, Y,R, T, C, L, E, A)

| The function division symbol is an uppercase letter. |

Example: When X130 to X13F are specified by the word register and byte register,
each bit corresponds to the following relay address.

MSB LSB

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X13W ‘XlSF‘Xl3E‘X13D‘X13C‘ XlSB‘XlSA‘XlIBQ ‘X138 ‘x137 ‘ X136 ‘x135 ‘x134 |x133 ‘x132 |x131 |x130‘

MSB LSB

7 6 5 4 3 2 1 0
X13L  |x137|x136|x135x134|x133|x132|x131|x130]

MSB LSB

7 6 5 4 3 2 1 0
X13H [x13F|x13€[x13D|x13C|x138x13A| X130 |x138]
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(4) Indirect register address

In the indirect register, an address can be identified by the specified register
content (data) and a content under this address can be handled as the word data.
The function division symbol at the head of the indirect register address is
represented by a small letter (data register or relay register) and the remaining
data of the same address are expressed in the same manner as in the data
register address or relay register address.

* * * *

.

000 ~ F7F (d, v, p)
O0OW ~ F7W (x,y,r, t,c, |, e, a)
Function division symbol (d, v, p, X, y, 1, t, C, |, e @)

| The function division symbol is a lowercase letter.|

Example:

‘ FLOOO
(MOV)——‘ D000 <« d020

If L00H is specified for D020 in the above circuit, for instance, d020 signifies D100.
(See the correspondence table below.) Thus, in this circuit, data in D100 is
transferred to D0OO0O.

* When x or y cannot be automatically identifed in the offline state, it may be

displayed as z.
(Even if x or y is displayed as z, once an online connection is established, the

information is obtained from the PLC and updated to x or y.)
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Correspondence table of data value and indirect address

Data value (Hex.) Cor;zfﬁggging Data value (Hex.) Cor;zzrr)ggging Data value (Hex.) Cor;((ajzpr)ggging
D register X/Y register E register
(8882:) Do (388(1)3) XIYoow éig?ﬂ) E0OW
(8885:) Do 88855) XIYO1W (23235) E01W
L o 3484H (3485H) EO2W
(SSiEE') . (2885'1) XIYO7TW éjﬁ?ﬂ) E03W
(8832:) DOy égﬁ)ﬂ) XIY10W
(QOFFH) poTF GoIFty M
(8182:) D100 R register
¢ (gig(l)ﬂ) ROOW
QIFEH) Sl (2103 RO
P register 3
o0t PO (210F1) R
(1885:) FOUL éﬁfﬂ) R10W
) POOF ) RL7W
éggg:) P010 T/C register
L (giggn) T/COOW
(10BFr) POSF G183 TICOIW
V register L
égggﬂ) Yy éigéﬂ) T/COSW
éggg:) V001 L register
= éigi’ﬂ) 005
i) VOoOF @) LOIW
(igg(l):) V010 Aregister
L g [ o
(LoBrH) vosF _
g | o
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A register signified by the indirect register is identified from the correspondence
table given in Para. 7.3 (4) above. As data values and addresses are arranged
consecutively for each register, this function is very useful for a program requiring
table processing.

Example: Assume that positioning parameter information consisting of four (4)

words per block is set in registers D000 to D043. To set in registers
D050 to D053 the four (4)-word positioning information corresponding
to the parameter number (0 ~ 16) input in external input register X00L,
program as follows.

<Positioning information table>

D000
D001
D002
D003
D004
D005
D006
D007

D028
D029
D02A
D02B

D040
D041
D042
D043

4321H
4567H Parameter No. 0
2436H
1564H
3
| Parameter No. 1
J
3567H ) D050 3567H
4127H \ Parameter No. 10 D051 4127H
5962H When X00L=10 5, D052 5962H
3535H | J D053 3535H
\ Parameter No. 16
J

FLO24
FLOO06
{(MOV)—D050 dOSF 4---[2]
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<Descriptions on program>

[1] The parameter number (XOOL) is multiplied by the number of bytes per block
(in this example, 4 words = 8) to identify a relative address from the table.

[2] Four (4)-word data are transferred in block into DO50 and after, taking the
data value set in DO5F as the start address (in this example, either of DO00O ~
D043).
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Configuration of Instruction Word

As the TCmini uses the ladder symbolic direct input method for the programming
language, it has the instructions corresponding to the circuit diagram.

Configuration of 1-word instruction

Instruction code Function division symbol Address
U U U
X: Input 000 ~ 17F
I I I I | Y: Output
Note: If X and Y cannot
LA 1A | be automatically
identified because
they share the
same address, Z
is displayed.
R: Internal relay 000 ~ 17F
R: Interface relay 200 ~ 57F
L: Latch 000 ~ O1F
T.  Timer 000 ~ O5F
C: Counter Note: Same addresses
cannot be shared
by T and C.
A: Special auxiliary 000 ~ 16F
relay
Y: Output 000 ~ 17F
—( R: Internal relay 000 ~ 17F
R: Interface relay 200 ~ 37F
L: Latch 000 ~ 01F
L L H L: Latch reset 000 ~ 01F
R
T,C T.  Timer 000 ~ O5F
—( H C. Counter Note: Same addresses
cannot be shared
by T and C.
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C C: Counter reset 000 ~ O5F
—( Note: Same addresses
R can be shared by
T and C.
! None None
(P END)_<
Configuration of 2-word instruction
Instruction code Function division symbol Address
U J U
£ E: Differentiating relay | 000 ~ 03F

~7-13-
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7.4.1

(@)

(b)

7.4.2

(@)

Contact

Serial connection operation

Normal open
contact

1 F

Normal close
contact

The operation serially

connected to the operation

result so far is made (logical

product: AND).

Branch-connected operation

Normal open
contact

% |

Normal close
contact

The operation

branch-connected (in parallel)
with the operation result so far

is made (logical sum: OR).

Unconditional Connection

Unconditional connection

The operation result so far is

operated serially, serially and

in parallel, and in parallel.

X000 X001

LK

Result A=

X000
| |

Al

Y050
( )_{
\

|
X002

X004

_{

Y051
( )_{
\

X000 X001
| | [y
| Al

XP?Z XPO3
| /f/r

X004

Y052
( )‘{
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7.4.3 Blank
(@) Blank
, X000 X001 X002 Y053
__________ 3 | | yd | | ( )
T AT~ 1 {
X003 ,---4: ¥
Corresponds to the part _{ }_‘::::J
. X004 X005
enclosed by dotted line in the I I I I
figure. It can be ignored at
programming.
This instruction is effective to
delete an instruction at circuit
correction.
7.4.4 Internal Relay
Symbol R1
X000 X001 R000
— )_| | | | | ()
[ [
. , X002
Function Turned ON when the input
signal is ON.
Executing The input signal must be
condition ON.
R1 range RO00 ~ R17F (256 Nos.) When inputs X000 and X001 are
R200 ~ R37F (Interface turned. ON or when X002 is turned ON,
ROOO is turned ON.
relay)
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7.4.5 Latch Relay

Symbol Latch condition L X000 L000
Reset input ( ()
) X001 L000
——(R) (R)
Function Kept ON until the reset input | When X000 is ON with X001 set OFF,
iIs ON when the latch LOOO is ON and this state is held until
condition is turned ON. X001 is ON.
Executing The latch condition must be ﬁ
condition turned ON with the reset X000
input OFF. ﬁ
X001
L1 range LOOO ~ LO1F (32 Nos.)
Power failure Power failure can’t be LOOO
backup function | backed up through the entire
area. Depending on the
parameter, it is possible to
make do memory.

Note: At program loading, compulsively set a required latch relay.

<Power failure backup and input>
In the circuit shown left, as the ‘H— " input

X|O|OO /'—00‘)3 contact is used for the reset input, the power
) \ may not be backed up due to time lag
X001 L00O _
/H/ (R) between input power OFF and PC power
OFF.
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746 Timer
Symbol
T1 K2 | X|0|00 TO00 | 0050
—( ) i ()

Function Relay T1 is turned ON after | TOOO is ON five (5) seconds after X000

the time specified by is ON.

constant K2 has passed.
Executing The input signal must be
condition ON. X000
T1 range (BIN) | TOOO ~ TO5F (96 Nos.)

T000

0.1 ~ 3276.7 sec.

Note: Shared with counter

address.
Set value K2 1 ~ 65535
range 1H ~ FFFFH (BIN data)

Timer set value
register

V000 ~ VO5F (96 Nos.)
Shared with counter.

Timer current
value register

P0O00 ~ PO5F (96 Nos.)
Shared with counter.

K

! 5sec

* The timer set value is set in a
program, which can be changed
through data transfer to V0OOO to
VO5F.

« Backward timer

* OFF delay timer circuit

X000 TOOO 00010
yd ,
A \
TO R0O00
| (
| ()

When X000 is ON, R000 is ON. X000 is OFF. One (1) second after the set
time on TOOO following X000 OFF, RO0O0 is OFF.
It should be noted that RO0O0 is ON for the TOOO set time after the PC runs by

power ON.
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* ON/OFF delay timer circuit

X000 TOOO 00030 X000
|| ()
TOO TOO01

) 00020 T000
Too R000
|I ( ) To01 24

R0O00

3 sec ©; e 2 sec

When X000 is ON, R00O0 is turned ON three (3) seconds after the set time of
T000. ROO00 is OFF two (2) seconds after the set time of TO0O1 following X000

OFF.

The timer is of a backward type and the current value is equal to the set value at

start and zero (0) at ON.
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7.4.7 Counter
Counter input
Symbol ounter inpu c1 K2 000 000 0003
Resetinput —— ):] I Ib ()
Cl X001 €000
—(R) |
| | (R)
Function Relay C1 is turned ON when
pulses are input by the
number specified by
constant K2. X000
Executing When the counter input rises X001
condition from OFF to ON.
C1 range C000 ~ CO5F (96 Nos.) 000
Note: Shared with timer
address.
Set value K2 1~ 32767 The counter set value is setin a
range 1H ~ FFFFH (BIN data) program, which can be changed
through data transfer to V00O to
Counter set V000 ~ VO5F (96 Nos.) V05Fg
value register Shared with timer. '
Counter current | POO0 ~ PO5F (96 Nos.) Backward counter
value register Shared with timer.

The counter current value register is set to zero (0) at program loading. Reset the
counter coil to the set value.
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STE 85368



TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

» Large-capacity counter circuit

With countup of C000, C001 is counted.

X000

Y /COO‘; 9999 CO001 is turned ON after counting is made

§ \ (9999 + 1872 -1 = 11870).
X001 C000

1 (R)— oo L LT LWL LT L
xloloo cloloo coo1 |1872

Il () X001 ( )
XPPl Coo1 ! ??

1| (R)— C000 { I —

(( (f
Co01 ) )
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7.5 Standard Application Instruction

The TCmini has a total of thirty-two (32) kinds of application instructions.
In the user’s program, up to 512 application instructions can be used.
7.5.1 Selection of Executing Condition

The TCmini allows selection of the condition for executing an application instruction.
When executing the application instruction while the condition is set ON, write

"FL***" (L: level). To execute the application instruction at start, write "FE***" (E:
edge).

Example:

‘ X000 FLOOO D000 «- D100
| | ()
[ | \

When condition X000 is ON, data is transferred from D100 to DO0O at each
scanning.

— | (

‘ X000 FEOO;.—{ D000 « D100

Only in one (1) scan in which condition X000 has changed from OFF to ON, data is
transferred from D100 to DOOO.

7.5.2 Arbitrary Setting of Argument

In the TCmini application instruction, the type of argument (i.e., direct register,
indirect register or constant) can be selected arbitrarily. (However, the type of
argument is predetermined for some application instructions.)

Example:

F*037 D000 D001 RO30
( ) D1<=>D2 - B3 (Comparison between registers)
F*037 D000 #1000 RO030

()] D1<=>D2- B3 (Comparison between register and constant)
F*037 D000 d0O0 RO30

() D1<=>D2- B3 (Comparison between register and indirect register)
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7.5.3 Numeric Expression
(1) Binary code

A numeric value represented by two (2) states of "0" (OFF) and "1" (ON) is called
the binary code.

In a decimal number, a number increasesto 0, 1, 2, --- 8,9. When it reaches 10, it
is carried. In a binary number, a number next to 1 is carried to 10.

Binary number 10 corresponds to 2 in the decimal notation.

Decimal number 0 1 3 5 6 7

Binary number 0 1 11 101 | 110 | 111 {1000

When the decimal number is compared with the binary number, binary numbers
corresponding to 2, 4 and 8 in decimal notation are carried.

The decimal number is carried when itis 1, 10, 100 and 1000. When these
numbers are expressed in power, they are 100 (= 1), 101 (= 10), 102 (= 100) and 103
(=1000). These are called the "significance" of each digit of decimal numbers.
From the above table, each digit of binary number is as shown below.

| | |
1 (= 20)
2 (= 21)
4(=22)
8 (= 23)

Each digit has the significance of 2. Each digit of binary number is called the "bit".
A set of eight (8) bits is called the "byte", and a set of 16 bits is called the "word". In
the TCmini, an eight (8)-bit length register is called the "byte register".

Now let's investigate the range of byte numeric values.
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When all eight (8) bits are 1, a byte is the maximum value.

1

27 26 25 24 23 22 21 20 .. Sjgnificance of
each bit

Summing up the significances of each bit,
20+ 21 + 22423 + 24 + 25+ 26+ 27
=1+2+4+8+16+32+64+128
=255

Likewise, a word (16 bits) is as follows:

1 /1 /1 /111111212211 1]1]1]1

8192 2048 512 128 64 32 16 8 4 2 1
16384 4096 1024 256

215 214 9213 212 211 210 29 28 927 26 925 24 923 22 921 20
| H H | H | H LI L

32768

Summing up the significances of all bits, it can be expressed as a decimal number
of 0 ~65535. Each register of the TCmini can handle the numeric values in binary
notation of this range.

Additionally, the set value and current value of timer and counter are processed as
the binary number.
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(2) Negative expression of binary number (Expression of complement of 2)

In Para. (1) above, all binary numbers are positive. Then how is a negative binary
number expressed? If the binary number is decreased one by one,

1 1 | 7
1 /1] o0 6
1 0 | 1 5
1, 0 | o0 4
| 1 |1 3
| 1 |0 2
I R | 1
o 0

From the above, you can see that a borrow takes place at the time of 4 - 3 and 2 —
1 in decimal notation.

If there is a "1" at a position higher by one when decreasing 1 from 0, the expression

is as follows:
1 | | 0 0
Borrow
1 /1 | 1 | 1 -1
1 /1] 110 -2
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Let's compare 1 with —1.

1 | 1] 1 1 -1

All bits of —1 are reversed (1 — 0) and —1 added with 1 becomes 1.
On the contrary, reverse all bits of 1, then add 1. The result is —1.

1 | 1] 1 1 -1
0o/ ol o | o0 Reverse all bits.
0l o] o | o0 Add 1 (=1).

This operation is called taking the complement of 2, which is used for conversion
from positive to negative and vice versa.

In the above example, the highest-order digit is 1 when the number is negative and
0 when it is positive. This highest-order digit is called the "sign bit", and four (4)
bits in the above example can be expressed as a decimal number of -8 to 7.

For a word (16 bits), the expression is as shown below.

IS I I S A S N N B
1 214 213 212 211 210 29 928 927 926 925 924 923 922 921 20
“~“ sign bit

It can handle a decimal number of —32768 ~ 32767.

The TCmini can handle the numeric numbers in this range as a signed binary
number. The programmer and CRT programmer can specify the numeric values in
this range as a decimal number. In the CPU, a specified numeric value is
converted into a signed binary number and processed. A signed binary number is
handled only in the word register, and the byte register handles a word as a positive
integer (0 ~ 255).
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(3) Hexadecimal number

When 0 and 1 of binary number are arranged, the expression becomes longer and
is difficult to read. To solve this problem, four (4) bits are taken as one (1) unit. A
hexadecimal number has four (4) bits, and a carry takes place at 16 after 20 + 21 +22
+23=1+2+4+8=15. Itusesnumbers 0 to 9 and alphabets Ato F.

Binary Decimal |Hexa-decima Binary Decimal |Hexa-decima
number number | number number number [ number

0000 0 0 1000 8 8

0001 1 1 1001 9 9

0010 2 2 1010 10 A

0011 3 3 1011 11 B

0100 4 4 1100 12 C

0101 5 5 1101 13 D

0110 6 6 1110 14 E

0111 7 7 1111 15 F

Example: Aword (16 bits) can be expressed by a four (4) digit number in
hexadecimal notation.

o/loj/ol/1 0]1]/]0/12/1]0/212]0/1]1]0]0O

1 5 A C
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(4) Binary coded decimal (BCD)
In the decimal number, 10 comes after 0, 1, --- 9 and a carry takes place. A
number having the function carrying 9 to 10 like the binary number is called
the binary coded decimal (BCD).

Decimal number Binary number BCD

0 0 0
1 1 1
2 10 10
3 11 11
4 100 100
5 101 101
6 110 110
7 111 111
8 1000 1000
9 1001 1001

10 1010 1 0000 Carry

11 1011 1 0001

99 1100011 1001 1001

A binary number is classified by four (4) bits, and combinations of 1010 or more
(1010 ~ 1111) are banned to cause a carry.
Each bit is expressed in the range of 0 to 9 of decimal number.

Example:

o/ojoj1/0]/1]/0/1]/0/2/1]/0/2]/0]0]12

1 5 6 9

Thus, the BCD expression can be regarded as a variation of hexadecimal number.
The BCD numeric value can also be specified in hexadecimal notation. (Only O to
9 for each digit.)

The content of the register in which BCDs are stored can be displayed in
hexadecimal notation.
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(5) Negative expression of binary coded decimal (BCD)

A negative of BCD is handled as a sign + absolute value. Inthe TCmini, it can be

handled in the two (2) instructions of |F*012| (BIN — BCD conversion with sign)

and [F*013| (BCD — BIN conversion with sign).

The negative is set as the sign digit to "13 (1101)", the value not found in the BCD
expression, and handled only as a long word (32-bit, BCD eight (8) digits). The
eighth (8th) digit is assigned for the sign digit.

This is because the word (BCD, four (4) digits) is exceeded as a result of BCD
conversion when the word numeric range is —32768 to 32767.

Example: Signed BIN to BCD conversion by |[F*012

—25089

1/0/o0/1]/1]1/0f2]2/2]1/2]2]12]1

Conversion

- 0 0 2 5 0 8 9

1101 |0000 |0000 |0010 |0101 |0000 1000 |1001 |

Sign digit: Negative (-) for and positive (+) for [0000
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7.5.4 Operation Flag

(1) Type

The following four (4) types of flags are assigned to the relays (special auxiliary
relays) to use the operation result in the coming operation.

Relay address Flag name Function

A000 Carry flag Turned ON if there is a carry or borrow as a
result of operation.

A002 Overflow flag | Turned ON if there is an overflow as a result
of operation.

A006 Zero flag Turned ON if the operation result is zero (0).

A007 Sign flag Turned ON when the MSB (i.e., highest-order
bit) of the word register is 1 as a result of
operation.

(2) Instruction with change in operation flag

In the following ten (10) kinds of instructions, the flag changes with the operation
result.

Type Code Function
BIN operation F*010 BIN — BCD conversion
F*020 BIN addition
F*021 BIN addition with carry
F*022 BIN subtraction
F*023 BIN subtraction with borrow
F*025 BIN division
Bit shift F*040 Arithmetic left shift
F*041 Left rotate
F*042 Right shift
F*043 Right rotate

The flag will not change in other than the above instructions.
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(3) Cautions on flag
The carry flag and zero flag may change illegally when operated by the byte register.

Example:

187 76
10111011 + 01001100

0000O0O000101110112

+ 0000000001001100

0 0000000100000111
Carry flag

In the operation between byte registers, high-order eight (8) bits of word register are
taken as zero (0) and operated as the byte register. Thus, even if the byte register
is specified for the destination and a result error is checked by the carry bit, a carry
will not take place at the seventh (7th) bit, but the 15th bit becomes the carry flag.
In the example above, the carry flag is zero (0).

The sign flag indicates the state of the highest-order bit (15th bit) of the word register.
Therefore, the positive or negative sign flag makes sense only when the range of
numeric values is handled as a signed binary code (—32768 ~ 32767) by the user.
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(4) Available range of operation flag

A flag in the user's program maintains its state during the time from a flag operating
instruction to the next flag operating instruction.

X??O 0% TBIN D100¢ D000+D001 ]

I N FLO020 flat result holding
Carry range

X000 A000 FEO35
| | | | ( )
ié) | | \ J
I ()

R0 FLO22 | MOV Y04W<«D100
H )

T T BIN D105«+-D010-D005

FLO22 flag result holding range

Note: If a flag operating instruction is not encountered to the program end, the flag
keeps its state until another flag operating instruction appears first in the
program during the next scan.
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(5) Flag holding

Through the flag state is maintained until the next flag operating instruction, it is
changed thereatfter.

When the flag state must be held during one (1) scan cycle, move and hold it at the
coil (internal relay, output relay, etc.).

X000 [1] FLO20 BIN D100«<-D000+D001
| | ( )
| | \ 7

A000 [1] carry R0O00
| | ( )
| | \ 7

X001 [2] FLO20 BIN D100«-D000+D002
| | (
| \ )

A000 [2] carry
| |
|

ROO01 [1] carry
| |
|

R0O00 can maintain the flag state in one (1) scan cycle until the flag state is changed
by the next [1] FLO20 instruction. However, when X000 is turned OFF, the flag
state of the flag operating instruction located in the circuit before [1] prevails.

To monitor and confirm the flag state through the peripheral equipment, it is
convenient to make self backup or use a latch relay. If held by the coil, the flag
state can be maintained only in one (1) scan cycle.

X000 [1] FLO20 | BIN D100«D000+D001
] ()
(Carry flag)
A000 X001 RO0O
| | P [
|1 Al \ ]
R0O0O
I I The carry flag state commanded by [1] FLO20 is

maintained until X001 is turned ON.

Or
(Carry flag)
A000 L00O

| (
X001 LO0O

] ()
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7.5.5 Order of Execution

If the standard application instruction is programmed as a multi-output under the
same operating condition, it is executed in the order of top to down in the circuit
diagram. Thus it is possible to transfer the operation result to the next operation.

RO0O FLO1L

| | ( \

[ \ ]
FLO20

—( )

FLO22
)

—( )

FLO10
( )

\ 7/

When ROO0O is ON:

BIN conversion

L FL11 J

BIN DO00«+BCD X12wW

BIN D0O00<«+-D000+D001

BIN DO00<«+-D000-D002

BCD Y13W<«BIN D000

X12W ———— > D000 + D001 - D002

L FL20 J

L FL22

Order of
execution

BCD conversion

— > Y13W

FL10

Register D000 is used as the temporary operation result storing register.
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7.5.6 Descriptions on Standard Application Instruction

Data Transfer

Argument
Symbol Code | Ag.l | Ag.2 | Ag.3 X000 FLOO0O MOV
MOV F*000 Igl 22 |—| MOV D005«-D001
1 2
Function Transfers the content of the When input X000 is ON, the content of register
register specified by Ag.2 to the | D001 is transferred to register D0O05.
register specified by Ag.1.
Content of D D poo1 [0]olo]1]olo]1]oo]1]0lo[1]0]0]0]
operation Mov | =t | < P2
d; d, MSB . LSB
Range of Direct register: Entire range
argument 1 Indirect register:. Entire range D005‘0‘0‘0‘1‘0‘0‘1‘0‘0‘1‘0‘0‘1‘0‘0‘0|
Range of Direct register: Entire range
argument 2 Indirect register: Entire range
After operation Both the word register and byte register can
+ Ag.lcontent | Data specified by Ag.2. transfer the data.
* Ag.2 content | Unchanged
* Flag Unchanged

* When register D; is the byte register (ROOH, YO1L, etc.) and register D5 is the

word register (ROOW, YO1W, etc.),
When X000 is ON, the low-order eight

X000 FLOOO MOV (8)-bit data of DOOO is transferred to
l—{ l—[MOV]—‘ ROOH<«-D000 the eight (8) bits of ROOH.
D000 oj1/0|1|12/0/1]1
J MSB LSB
ROOW |0 |(1]0|1|1 /0 1|1
ROOH ROOL

*  When register D; is the word register and register D, is the byte register,

When X000 has turned ON from OFF,
the eight (8)-bit data of RO2L is

mooo F,\/?g(\)/%_‘ MoV transferred to the low-order eight (8)

— DO00«RO2L bits of DO00. The high-order eight
(8)-bit data is zero-cleared.

ROOH ROOL LSB

RO2W ojoj1/0{1/1 1]0

! MSB v v

Dooo|0|0|O0|0|0|O|OfOfO|O/1/ 0|12 0|1]|1
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Note: For data transfer of two (2) words or more, use the block transfer instruction
by F*006 or F*008.

When the indirect register is used,

When X000 is ON, the content of D100

X000 FLO0O MOV is transferred to the address which is
— MOV]—‘ d002«-D100 identified as per the data set in D0O2.
(If #100H is set in D002, D100 is the
address.)
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Constant Set
Argument
Code Ag.l | Ag.2 | Ag.3
Symbol
SET F*001 D, K,
di
Function Stores the constant specified by
Ag.2 in the register specified by
Ag.l.
Content of
operation SET [51 ] < K,
1
Range of Direct register: Entire range
argument 1 Indirect register: Entire range
Range of Constant: —-32768 ~ 32767
argument 2

After operation
* Ag.1 content
* Ag.2 content
* Flag

Value of constant K,
Unchanged
Unchanged

FEOO1
i (SET }

SET
| D100«+-1120

When input X000 has turned ON from OFF, binary
constant 1120 is stored in register D100.

Constant ‘o ‘0 ‘0 ‘0 ‘0 ‘1 ‘0 ‘0 ‘0 ‘1 ‘1 ‘O ‘O ‘O ‘0 ‘0 ‘
(1120) MSB l LSB

p10o joolojofol1lolofol1]1]ofolofolo]
(1120)
When the register is the byte register, the
low-order eight (8)-bit data of the constant is stored

in the register. (The high-order eight (8)-bit data
of the constant is ignored.)

* When register D; is the byte register,

X000 FEOOH E01H«2875 The high-order eight (8)-bit data of the
( SET constant is ignored.
2875 EO1H
olololol1]ol1][1]olol1]2]1]0][1]2]= [o]o]2][2]1]0]1
[ N
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F*002] High-Order 8-Bit Data Transfer

Argument
Symbol Code | Ag.l | Ag.2 | Ag:3 X000 FE002 (H)D005«
MoV F002 | D; | D; | (MOV}—| (L)D013
d; d,

Function Transfers the low-order eight When input X000 is ON, the low-order eight (8)-bit
(8)-bit data of the register data of register D013 is transferred to the
specified by Ag.2 to the high-order eight (8) bits of register D0OO5.
high-order eight (8) bits of the
register specified by Ag.1.

Content of o S D100 0 0f2fof11/ofoforfalalofriols]

operation [dl ] (H) « [dz ] (L) MSB \ LSB

: : /

Range of Direct register: Entire range

argument 1 Indirect register: Entire range

Range of Direct register: Entire range D100 ‘0‘1‘1‘1‘0‘1‘0‘1‘0‘0‘0‘1‘0‘1‘1‘1‘

argument 2 Indirect register. Entire range \

After operation T

* Ag.l content The high-order eight (8) bits are The low-order eight (8) bits of DO05 remain
set as the low-order eight (8) unchanged after operation.
bits of the data value specified
by Ag.2.

* Ag.2 content Unchanged

* Flag Unchanged

* When register D, is the byte register,

X000 FEOOZJ_‘ (H)D003<~(L)RO1H

F——-mov

ROIH |1{0|1|0|0 /1|11

Unchanged

poo3 {1/0{1|0|0/1j1|1{0|0|0|0O|2/01|O0

* When register D; is the byte register,

X000 FEOOZ]—‘ (H)RO5H<«—(L)D017 The low-order elght (8)'b|t data of
F——-mov D017 is stored in RO5H.

RO17 {0|0|{0|21|0/1/0|0f1|21|0|21|12 00O

RosH [1/1/0/1]90l0]0

(Same operation as F*000.)
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F*006

Block Transfer (Constant Designation)

Argument
Svmbol Code | Ag.l | Ag.2 | Ag.3 | X000 FLOOGJ_‘ MOV D000«
mbo
VoV 5006 b b, | Kk |1 (Mov (K)RO3W K=002
di dz
Function Transfers block data of constant | When input X000 is ON, the two (2)-word data
K3 word from registers headed | stored in registers (RO3W, R04W) headed by
by the one specified by Ag.2 to | register RO3W is transferred to register DO00 and
registers headed by the one after (D000, D001).
specified by Ag.1. (2 words)
Content of P (0= (P RO3W |0]0]0/0]0/1]1/0]0]o/o[1]1]1]0/1]
operation 2J Wdo+1 do+Ks-1
2
[Dl] [D1+1] [D1+2]_[Dl+K3-1] rRoaw [1/1]0 1]ojo[0/1]0/10[1[0[1]1]1]
dy di+1 di+2 D1+Ks-1 MSB \L LSB
Constant 002 (2 words)
Range of Direct register: Entire range
argu?nentl (Worgdesignation) ’ D000 ‘0‘0‘0‘0‘0’1’1’0|0‘0‘0’1‘1’1‘0‘1|
Indirect register: Entire range
(word designation) D001 ‘ 1‘ 1‘ 0‘ 1‘0’ O’ O’ 1’0‘ 1‘ O’ 1‘ O’ 1‘ 1‘ 1|
Range of Direct register: Entire range
argument 2 (word designation)
Indirect register: Entire range
(word designation)
Range of Constant: 0~ 255 If the designation is outside the register area, data
argument 3 transfer is not performed.
After operation
+ Ag.lcontent | Data value specified by Ag.2. Note: Even if the byte register is specified for the
Ag.2 content | Unchanged source and destination registers, the word
+ Ag.3 content | Unchanged register takes effect.
* Flag Unchanged

If the same addresses are used both for the source and destination registers,

a) When register D; address > register D, address,

X000

FLOO6
r (vov]

MOV D001«
(K)D000 K=004

After operation, the same value is
set in DOOO to D004.

~7-38—

Source

Destination

D000 | Data (1)
D000 | Data (1)
D001 (2) \ D001 @)
D002 3) D002 (1)
D003 (4) D003 1)
D004 (5) D004 (1)
' D005 1)
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b) When register D; address < register D, address,

X000 FLOOGJ—‘ MOV D000«

——-™mov (K)D001 K=004 Source Destination
D000 | Data (1) D000 | Data (2)
After operation, the content of ng; % ?’7 8882 8;
each register is transferred into D003 () ? D003 (5)
the registers with an address Doos | O Doo4
number just preceding the number ' '

of the source register, respectively.
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Data Extraction and Distribution

Argument
Symbol Code | Ag.l | Ag.2 | Ag.3 X000 FLOO9 D000 D010
IDX F009 | D, | D, | Dy | 1l ( IDX }—| D020
d; d, ds
Function Offsets the 2-byte data of the
table headed by the Ag.2
register by the low-order byte of
the Ag.3 register and transfers When register D020 = 0204H, the data are
the result to the table headed by | extracted and distributed as shown below.
the Ag.1 register which offsets
the data by the high-order byte
of the Ag.3 register. D020 |02
Content of D2+ (Da(L))
operation [ d ] [(da(L)) ]
\2 DOO0O0 |Lower 8 bits D010 | Lower 8 bits
[ D1] + [(Ds(H))] Higher 8 bits Higher 8 bits
diJ Uds(H) D001 |Lower 8 bits |« DOL1 | Lower 8 bits
Range of Direct register: Entire range Higher 8 bits T Higher 8 bits
argument 1 Indirect register:. Entire range D012 [Lower 8 bits [€—
Range of Dir(_act regis_ter: Entir_e range Higher 8 bits
argument 2 Indirect register: Entire range
Range of Direct register: Entire range
argument 3 Indirect register: Entire range
After operation
* Ag.l content | Operation result
* Ag.2 content | Unchanged
+ Ag.3 content | Unchanged
* Flag Unchanged

Transferred data is the two (2) bytes.
When register D is the byte register, the high-order byte of D; becomes zero (0).
When register D; is the byte register, the low-order byte of the data read is written.

D3 | Higher 8 bits | Lower 8 bits |

D

Data to be written
D,

i) When D, is the byte register

i) When D1 is the word register

Data to be read
D>

i) When D is the byte register

ii) When D3 is the word register
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BIN — BCD Conversion (Unsigned)
Argument
Code | Ag.l1 | Ag.2 | Ag.3 | X000 FLO10 BCD YO3W «
Symbol | ( BCD}— BIN V000
BCD F*010 D, D,
di dz
Function Converts the unsigned BIN data | When input X000 is ON, the data of register VOO0
of register specified by Ag.2 into | (timer TOOO set value) is converted into the BCD
the BCD data and stores in the | data and stored in register YO3W (YO3F ~ Y030).
register specified by Ag.1.
Content of 5 S vooo jolololofololol1fololofololololo]
H 2 1
operation BIN[dz ]—> BCD [dl ] MSB LSB
\
Range of Direct register: Entire range
argument 1 Indirect register: Entire range
Range of Direct register: Entire range YO3W ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 ‘1 ‘O ‘O ’1 ’0 ‘1 ’0 ‘1 ’1 ’O ‘
argument 2 Indirect register: Entire range
After operation When the binary data of register D, is larger than
* Ag.l content | Operation result 9999, a code other than BCD is stored in the
* Ag.2 content | Unchanged highest-order position of the BCD, and normal
* Flag Overflow is ON when the D, conversion is not performed.
binary data is larger than 9999.

* When registers D; and D, are the byte registers,

X000 FLOlO]_‘ BCD YO1L « One (1)-byte binary data of XOOL is
——mov BIN  XOOL converted into the BCD code and
stored in YOL1L.
Note: If the XOOL value X00L YO1L
exceeds 99, the third 78 —> 7 8

(3rd) digit and above are |[0/1/0 0(1/1/1/0 01/1/1/1 0/00
ignored.

* When register D; is the word register and register D, is the byte register,

One (1)-byte binary data of XO0H is

BCD D ,
Xolm_[FégEO]_‘ ¢ B?NOB :OOH converted into the BCD data and
stored in DOO3.
X00H — D003
209 0 2 0 9
1/1/0/110/00/1 0/0/0 0/0/0/1/0/0/0/00(1/00/1
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F*011] BCD — BIN Conversion (Unsigned)

Argument
Symbol Code | Agl | Ag2 | Ag3 X000 FLO11 BIN D050 <
BIN o1l | D, | D, | — | i (BIN }— BCD X02W
ds dz
Function Converts the unsigned BCD When input X000 is ON, the BCD data of register
data of register specified by Ag.2 | X02W is converted into the BIN data and stored in
into the BIN data and stores in DO050.
the register specified by Ag.1. 0 2 5 6
Content of
oeration . [52 ] N [51] x02w |olololofololtlofolilolalo]rl1]o]
1 MSB J LSB
Range of Direct register: Entire range
argument 1 Indirect register: Entire range
Range of Direct register: Entire range D050 0jojo0j0j0 0100000000
argument 2 Indirect register: Entire range (256)
After operation
* Ag.l content | Operation result
* Ag.2 content | Unchanged
Flag Unchanged

* When registers D; and D, are the byte registers,

X000 FLO11 BIN RO5L « One (1)-byte BCD data of X02H is
l_{ BIN ]_‘ BCD XO2H converted into the BIN data and stored
— in ROSL.
X02H RO5L
6 3 — 63

0110/00|1|1 00/1/1/1 1|11

* When register D; is the word register and register D, is the byte register,

Two (2)-byte BCD data of XO3W is
mOOO F'—Ol]l_‘ BIN RO4H « converted into the BIN data and the

—— BIN BCD XO03W  |ow-order one (1) byte is stored in RO4H.
X03W RO4H
0 2 5 4 | — 254
0/o/o0lo/o/1]/0/0/1/0/1]|0[1/0/0 1/1/1/1/1/1/1/0

Note: If the XO3W value exceeds 256, the low-order eight (8) bits that were
converted into the BIN data are stored in RO4H.
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F*012| BIN — BCD Conversion (Signed)

Argument
Symbol Code | Ag.l | Ag.2 | Ag.3 X000 FLO12 | BCD DO55 «
BCD Foi2 | D, | D, — | (BCD}— BIN D070
di dz

Function Converts the signed BIN data of | When input X000 is ON, the signed BIN data of

register specified by Ag.2 into register DO70 is converted into the signed BCD

the BCD data and stores in the | data, and the low-order four (4)-digit data is stored

register specified by Ag.1. in register D055 and the high-order one (1) digit

and a sign are stored in register DO56.
Content of (Low-order 4 digits)
: D, D, D;+1
operation BIN [dz ] — BCD [dl, o+ 1 ] po7oltjootft/tlolftialaftfriz]La]
i : i (-25089) 3
Range of Direct register: Entire range 5 0 8 9
argument 1 Indirect register: Entire range Dos50 /101 loloololilolololllololn
(High-order 1 digit)
Range of Direct register: Entire range _ 0 0 2
argument 2 Indirect register: Entire range
DO56|1|10j1|0/0j000000|0|0]2/0

After operation When the high-order four (4)-bit data of register
* Ag.l content | Operation result D1+1is 1101, it signifies the negative value. If
* Ag.2 content | Unchanged 0000, it represents the positive value.
* Flag Unchanged

* When registers D; and D, are the byte registers,

X000 FLO12 BCD YO5L < The register D, data is four (4) bytes if
I—[BCD]—‘ BIN RO3L it is the byte register or word register.

RO3L YO6H YO6L YO5H YO5L

195 - 0 0 0 0 0 1 9 5

11000011 0/0/0/0|0/0/0/0({0/0 0 0|0|0O|0|0|0|0/0/0|0/00/1|1/0/0/1/0/1 01

* When register D, is the word register and register D5 is the byte register,

X000 FLOlZJ—‘ BCD D010 «

—-{BCD BIN ROAL
RO4H D011 D010
195 - 0 0 0 0 0 1 9 5

1100|0011 0/0/00(0/0/0/0|0/0/0|0|O/00/0|0O/0/0|0|0/0|O|1/100/2/0/2/0/2
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BCD - BIN Conversion (Signed)
Argument
S Code | Agl | Ag2 | Ag3 X000 FLO13 | BIN DO10 «
ymbol | Il (RN )
BIN F*013 D, D, [ { BIN |— BCD D020
di dz
Function Converts the signed BCD data | When input X000 is ON, the signed BCD data of
of register specified by Ag.2 into | registers D200 and D201 is converted into the
the BIN data and stores in the signed BIN data and stored in register DO10.
register specified by Ag.1. 8 4 3 5
Content of D, D+ 1 D
operation BCD [dz’d 20 ] > BIN [dl ] D200 [1/0/0]ojo 1/0]ofolol11]o /01 o]
2y Y2 1
Range of Direct register: Entire range — 0 0 1
argument 1 Indirect register: Entire range D201 ‘1 ‘1 ‘0 ‘1 ‘0 ‘0 ‘0 ’0 ‘0 ’0 ‘0 ‘0 IO ’0 ’0 ’1 ‘
Range of Direct register: Entire range MSB N3 LSB
argument 2 Indirect register: Entire range
00101 0 1 1]1 0 0lofololo0lolololo]
(-18432)
MSB: 1 when negative and 0 when positive.
After operation If the BCD data of registers D,, D,+1 is larger than
* Ag.l content | Operation result +32767 or smaller than —32768, the data is not
+ Ag.2 content | Unchanged converted into the BIN code legally.
* Flag Unchanged

* When registers D; and D, are the byte registers,

The signed BCD data of X02L, X02H,
X03L and X03H are converted into the

X000 |=|_013]_‘ BINROSL « signed BIN data and stored in register
[ i [
BIN
— BCD X02L RO5L.
X03H X03L X02H X02L RO5L
- 0 0 0 0 1 0 3 |- -103
1/1/0/1/0/0/0/0|0/0/0/0|0|0/0|0j0 0/0/0|00O|0/2{00/0/000112 1/00/1j1 001
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* When register D; is the word register and register D, is the byte register,

X000 FL013]_‘ BIN DOOA «

F——-{BIN BCD XO03L
X04H X04L X03H X03L
0 0 0 0 0 7 0 9
0/0/0/0/0/0/0/0{0/0/0/0/0/0/0/0[0/0/0/0[0/1/1/10/0/0/0[1001
DOOA
709
0/0/0/0|0/0/1/0({1/1/0/0{0/10/1

Even if register D, is the byte register or word register, four (4)-byte data is
converted.
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F*020] BIN Addition

Argument
Code Ag.l | Ag.2 | Ag.3
Symbol X000 FL020 BIN D000 «
BIN F*020 | D | D2 | D3 | || (MOV}— D001 + D002
d; d, ds
Kz Ks
Function Adds the BIN data of register When input X000 is ON, the BIN data of register

specified by Ag.2 and BIN data | D001 is added to the BIN data of register D002,
of register specified by Ag.3 and | which is then stored in register D0O0O.
stores the sum in register

specified by Ag.1. poo1jo/o/o]1]o]1]1]/o]o[o]o[o]1]0]0][1]
Conter_1t of D, D, D (5641)
operation BIN|d, [+ BIN{d3 }—) BIN[d1 ] +

K> K '
’ pooz2[o]o]o]o]o]1]o]o]1]o]o]o]o]1]1]0]

Range of Direct register: Entire range (1158)
argument 1 Indirect register: Entire range d
Range of Direct register: Entire range MSB LSB
argument 2 Indirect register:  Entire range pooo[o]ofo[1]1]o[1]0]1]o]olo]1]1]1]1]

Constant: —32768 ~ 32767 (6799)
Range of Direct register: Entire range
argument 3 Indirect register: Entire range A00O @

Constant: —32768 ~ 32767
After operation
» Ag.lcontent | Operation result If the word register is used for either register D, or
+ Ag.2 content | Unchanged D3 and the byte register is used for register D4, the
+ Ag.3 content | Unchanged sum of low-order eight (8) bits is stored in D; and
» Carryflag A000: Turned ON when a the high-order eight (8) bits are ignored.

carry takes place as a result
of operation.

+ Zeroflag A006: Turned ON when the
operation result is zero (0).

« Sign flag A007: Turned ON when the
MSB is 1 as a result of
operation.

* When registers D; and D, are the byte registers,

X000 FL0O20 BIN EO3L « The BIN data of RO4L and X01L are
—-BIN ]—‘ RO4L + X01L added and the low-order one (1) byte
Is stored in EO3L.
If a carry takes place (i.e., the data exceeds 256), the carry flag will not turn ON.

RO4L X01L EO3L

198 + 211 — 153
1/1/0/o]o/1/1/o0 [1/1]o]1|olo]1]1] |1/0/0]1]1]0]0]1
If the registers D, and D3 are the byte registers, they are operated as the word
register whose high-order eight (8) bits are zero (0).
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Argument
Code Ag.l | Ag.2 | Ag.3
Symbol
BIN F*021 D, D, D;
di dz ds
Kz Ks
Function Adds the BIN data of register
specified by Ag.2, BIN data of
register specified by Ag.3 and
carry flag and stores the sum in
register specified by Ag.1.
Content of D, Ds D,
operation d, |[+|d; |+ C—BIN [dl ]
Kz Ks
Range of Direct register: Entire range
argument 1 Indirect register: Entire range
Range of Direct register: Entire range
argument 2 Indirect register: Entire range
Constant: —32768 ~ 32767
Range of Direct register: Entire range
argument 3 Indirect register: Entire range

Constant: —-32768 ~ 32767

After operation

Ag.1 content
Ag.2 content
Ag.3 content
Carry flag

Zero flag

Sign flag

Operation result

Unchanged

Unchanged

A000: Turned ON when a
carry takes place as a result
of operation.

A006: Turned ON when the
operation result is zero (0).

AO007: Turned ON when the
MSB is 1 as a result of
operation.

FLO21
— | ( BIN }—

BIN D110 «
DOOF + C + D120

When input X000 is ON, the BIN data of register
DOOF, BIN data of register D120 and carry flag
(AO0O0) are added, which is then stored in register
D110.

DooF|[0/0]1]0]1]1]0]o[o[o]o[1]0]0]1]0]
(11282)

+

D120(0/0/0]1]o]o]1]1]o[1]o]o]0[1]0]0]
(4932)

+

A000
(Carry flag)
MSB LSB

D110(ofo[1]1]1]1/1]1]o[1]0/2]0]2[2]1]
(16215)

A000
If the word register is used for either register D, or
D3 and the byte register is used for register D4, the
sum of low-order eight (8) bits is stored in D; and
the high-order eight (8) bits are ignored.

X000

* When adding the binary data of one (1) word or over,

FL020
F——BIN

FLO21

—{BIN

BIN D100 « DO0OO + D010

BIN D101 <« D001 + C + D011

« Addition of low-order one (1) word
data.

« Addition of high-order one (1) word
data.

In the above circuit, BIN data of 0 ~ 4294967295 is stored in D100 (low-order
word) and D101 (high-order word).

—7-47 -
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BIN Subtraction
Argument
Code Ag.l | Ag.2 | Ag.3
Symbol X000 FLO22 BIN D030 «
BIN F022 | D, D> Ds | | (BIN }— D112 + D020
di dz ds
Kz Ks
Function Figures out the difference When input X000 is ON, the BIN data of register
between the BIN data of register | D020 is subtracted from the BIN data of register
specified by Ag.2 and BIN data | D112, which is then stored in register D030.
of register specified by Ag.3 and
stores the result in register p112[o[1]1]oJo]o[1]0]olo]1[1]o]1]0]0]
specified by Ag.1. (25140)
Content of D, Ds D _
operation BIN{d, |-BIN|g, |~ BIN[d1]
K, Ks ! Do20(0/0]1]1]o]o]o]o]o[1]o[1]0]0]0[1]
: : : (12449)
Range of Direct register. Entire range l
argument 1 Indirect register: Entire range MSB LSB
Range of Dlrt_actreg|s_ter: Entlr(_arange D030|0\0\1\1|0\0]0]1|1\O\0]1|O]O\1\1|
argument 2 Indirect register: Entire range (12691)
Constant: —32768 ~ 32767
Range of Direct register. Entire range
argument 3 Indirect register:  Entire range A000 @
Constant: —32768 ~ 32767
After operation
» Ag.lcontent | Operation result If the word register is used for either register D, or
+ Ag.2 content | Unchanged D3 and the byte register is used for register D4, the
+ Ag.3 content | Unchanged low-order eight (8) bits of the result are stored in
+ Carryflag A000: Turned ON when a D, and the high-order eight (8) bits are ignored.
borrow takes place as a
result of operation.
+ Zeroflag A006: Turned ON when the
operation result is zero (0).
+ Sign flag A007: Turned ON when the
MSB is 1 as a result of
operation.

* When registers Dy, D, and D3 are the byte registers,

X000

FLO22
o]

BIN R20L «
RO3H — X04L

—7-48 —

The BIN data of X04L is subtracted
from the BIN data of RO3H, and the
difference is stored in R20L.
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If a borrow takes place as a result of operation, the carry flag turns ON.

RO3H X04L R20L
57 - 108 — -51

oo011/1/00/1 |0/110/2/]2/00 (1100|1102

* When obtaining the absolute operation result,

X000 FLO22 BIN D010 « D000 — D003
F————BIN
X000 A000 FLO16 | NEG D010 < When a borrow takes place, the value

is changed to a positive one using the
—— —{BIN
complement of 2 of the result.
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Argument
Code Ag.l | Ag.2 | Ag.3
Symbol
BIN F*023 D, D, D;
di dz ds
Kz Ks
Function Subtracts the BIN data of
register specified by Ag.3 and
carry flag from the BIN data of
register specified by Ag.2 and
stores the difference in register
specified by Ag.1.
Content of
. D2 D3 D
operation d, |=1d - C > BIN [ 1]
2 3 d,
Kz Ks
Range of Direct register: Entire range
argument 1 Indirect register: Entire range
Range of Direct register: Entire range
argument 2 Indirect register: Entire range
Constant: —32768 ~ 32767
Range of Direct register. Entire range
argument 3 Indirect register: Entire range

Constant: —-32768 ~ 32767

After operation

Ag.1 content
Ag.2 content
Ag.3 content

Operation result
Unchanged
Unchanged

FLO23
| ( BIN }

BIN D003 «
D051 - C - D044

When input X000 is ON, the BIN data of register
D044 and carry flag (A000) are subtracted from
the BIN data of register D051, and the difference is
stored in register DO03.

pDos1(0/1/0/1]o]1]1]1]o]o]1]0[1]0]0]0]
(22312)

pDo44(o]o]1]o]o]o]1]1]o]o]1]o]o]0]1]0]
(8994)

MSB LSB
poo3[o/o/1]1]o]1]o]o]o]o]o]o]o]1]0]1]
(13317)

A000
\

A000 0]
If the word register is used for either register D, or
D3 and the byte register is used for register D4, the
low-order eight (8) bits of the result are stored in

Carry flag A000: Turned ON when a D, and the high-order eight (8) bits are ignored.
borrow takes place as a Data of 0 ~ 65535 is also available.
result of operation.
+ Zeroflag A006: Turned ON when the
operation result is zero (0).
+ Sign flag A007: Turned ON when the

MSB is 1 as a result of
operation.

* When subtracting the binary data of one (1) word or over,

X000

l_

« Subtraction of low-order one

FLO22 BIN D100 < D010 — D000

(BIN < (1)-word data.

FLO23 BIN D101 <~ D011 — C —po11 ¢ Subtraction of high-order one
(BIN (1)-word data.

It should be noted that if a borrow takes place in the subtraction of high-order one
(1)-word data, the data is illegal.
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Unsigned BIN Multiplication
Argument
Symbol Code | Ag.l | Ag.2 | Ag.3 X000 FLO24 | BIN D105 ¢
BIN F*024 | D, D, D, | —I ( BIN] DO4F = DO1B
d; d, ds
K2 K3
Function Figures out the product of the When input X000 is ON, the BIN data of register
BIN data of register specified by | DO4F is multiplied by the BIN data of register
Ag.2 and BIN data of register D01B, and the low-order 1-word data is stored in
specified by Ag.3 and stores the | register D105 and the high-order 1-word data in
result in register specified by register D106.
Ag.l.
go:::tnér?f D, Y. (Ds D,, Dy+1 Dsciz;go\o\o\1|o\1\o\o|o\o!o\o|1!o\1!o|
P | d2 d3 — BIN, d1’ d1+1 ( ) .
Ko ) (Ks poiBlo/olo]oJolololoJolol1]o0]1]1]0]0]
Range of Direct register: Entire range (44)
argument 1 Indirect register: Entire range N
Range of Direct register: Entire range MSB LSB
argument 2 Indirect register:  Entire range D106|0\0\0\0|0\O\O\O|O\O]O\O|O]O\1]1|
Constant: 0 ~ 65535 High-order one word
Range of Direct register: Entire range D10o5(0/1]1]1]ololol1]1]o]1]1]1]0]0]0]
argument 3 Indirect register:  Entire range (225720) Low-order one word
Constant: 0 ~ 65535
After operation Mixed use of byte register and word register is
* Ag.l content | Operation result possible. However, even if either register (byte
* Ag.2 content | Unchanged register or word register) is specified for register
+ Ag.3 content | Unchanged D,, four (4)-byte data is stored in register D;.
+ Flag Unchanged Data of 0 ~ 65535 are available.

* When all registers are the byte registers,

X000 FLO24 BIN EO3L « X02H x X03L
F——{EN}J
X02H X03L EO3H | E03L Low-order
100 X 50 — 5000 one (1)
0/1[1/0[o]1]0]o| [0lo]1]1]0]0[1/0| [o[o[o/1[olo]1]1]1]0]0]0[1]0]0]0] WO
EO4H | EO4L High-order
0 one (1)
0/o 0jojolo[o]ojol0]0/0[0/0/0]0] word

~7-51—
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Unsigned BIN Division
Argument
Code Ag.l | Ag.2 | Ag.3
Symbol X000 FLO25 BIN D005 «
BIN F025 | D, | D, | Ds | ] ( BIN ) D101/ DOSF
di dz ds
Kz Ks
Function Divides the BIN data of registers | When input X000 is ON, the four (4)-byte BIN data
specified by Ag.2 by the BIN of register D101 and register D102 is divided by
data of register specified by Ag.3 | the two (2)-byte BIN data of register DO5F, and the
and stores the quotient and guotient and remainder are stored in registers
remainder in registers specified | D005 and D006, respectively.
by Ag.1.
Content of D, D+1 D, D, D102[0/0/0/0[0]0]0[0[0[171]0]0[0[0[1]
operation do okl a. |7 [d ] High-order one word
o K. tJ p1o1[o]ofo[1]o]1]o]oJo]o[1]o]o]o]0]1]
2 3/ (quotient) (6362145) Low-order one word
D;+1 ) +
[d1+l] (remainder) | posF[o]1]0[1]o[1]1]0]o]o/o[o]o[o0]1]0]
. . - (22018)
Range of Dlrt_act reg|s_ter: Entlr(_a range MSB LSB
argument 1 In.dlrect re.glster: Ermre range D005|0\0\0\O|O\O\0\1|O\0]1\O|0]0\0]0|
Range of Dlrgct reg|s.ter: Entlrg range (Quotient 288)
argument 2 Indlrectr(.aglster. Entire range D006|0‘1‘0‘1|0‘O‘0‘1|1‘1’1‘0|0’0‘0’1|
Constant: 0 ~ 65535 (Remainder 20961)
Range of Direct register: Entire range
argument 3 Indirect register: Entire range
Constant: 0 ~ 65535
After operation
* Ag.l content | Operation result Even if either register (byte register or word
* Ag.2 content | Unchanged register) is specified for registers D; and D,, they
+ Ag.3 content | Unchanged are operated as the two (2) word data.
+ Flag Unchanged Data of 0 ~ 65535 are available.

» Values of dividends D,, D,+1 can exceed 16 bits, but quotient D; must be less
than 16 bits.

~7-52—
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*  When all registers D1, D, D3 are the byte registers,

Two (2)-word BIN data of X04H, X04L,
000 ELo2s BIN YOSL X03H and X03L is divided by the data
<_ . . -
of RO1H, and the quotient is stored in
| — ]_‘ X03L / RO1H ’ : .
BIN YO015H and YO5L and the remainder in
Y16H and Y16L.

X04H | X04L X03H | X03L RO1H
6735 + 197
0/o/o/ojojo]o]ojo/o/0/0jo]o]0/0]o]0lo/1]10]1]0]0/1/0/0[1]/2]2/1] [1]1]0]0]0/1]0]2
YO5H | YOsL YOBH | Y06L
34 37
0000/0/00/0[0010[00]/10 0000/000/0[0/0/1/0]0/1{0/1
Quotient Remainder
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Logical Product (AND)
Argument
Code Ag.l | Ag.2 | Ag.3
Symbol | X000 FLO32 AND D000 «
AND F+032 D, D, D, || I I [AND] D001 AND D002
di dz ds
Kz Ks
Function Figures out the logical product When input X000 is ON, the logical product of BIN
(AND) of BIN data of registers data of registers D001 and D002 is figured out and
specified by Ag.2 and Ag.3 and | the result is stored in register D0O0O.
stores the result in register
specified by Ag.1. pooz[ofo[1]o[1[1]o[1]1]1 o 1]1[1]0]0]
Content of D D
. 2 3 Dl A
operation d || ds %[dl] pooz[oJolo[o]oJoolo]1[a][1][1]1[1[1]1]
K Ks MSB J LSB
Range of Direct register: Entire range DOOO|O‘O‘0‘0|0‘0’O’0|1’1‘0’1|1‘1’0‘0|
argument 1 Indirect register: Entire range
Range of Direct register: Entire range
argument 2 Indirect register: Entire range
Constant: —32768 ~ 32767
Range of Direct register: Entire range When either register D, or Ds is the word register
argument 3 Indirect register: Entire range | and register D, is the byte register, the logical
Constant: —32768 ~ 32767 product of low-order eight (8) bits is figured out
After operation and stored in register D;.  The high-order eight (8)
» Ag.lcontent | Operation result bits are ignored.
» Ag.2 content | Unchanged
+ Ag.3 content | Unchanged Symbol AIBIC
* Flag Unchanged dolo
AND truth table A—} 1 0[0
— g1|0
R HERR

* When registers D1, D, and D3 are the byte registers,

X000

FLOSZJ_‘

F—AND

AND RO3H «
X02L AND YO5H

The logical product of X02L and YO5H
is figured out and stored in RO3H.

YO5H RO3H

100[1/1/11 110

0/0110 0/1/00/]0/1/11/0
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F*033| Logical Sum (OR)
Argument
Code Ag.l | Ag.2 | Ag.3
Symbol X000 FLO33 OR D10F «
OR F*033 D, D, Ds |—[ OR D110 OR D112
d; d, ds
K, D;
Function Figures out the logical sum (OR) | When input X000 is ON, the logical sum of BIN
of BIN data of registers specified | data of registers D110 and D112 is figured out and
by Ag.2 and Ag.3 and stores the | the result is stored in register D10F.
result in register specified by
Ag.1. p110|ojo|1]1]o]o]o|1]o]ol0]1]1]1]0]0]
Content of
operation 52 v|P3 | [Pr Y
V(e |7 L o112[1]0]o[2o[o[2 1]0/2]2]z[o[1]0]1]
K2 K3
Range of Direct register: Entire range MSB LSB
argument 1 In_dlrect re_glst(?r: Er_mre range DloF‘l‘O\l‘1‘O\O\1‘1‘0\1‘1‘1‘1\1\0‘“
Range of Direct register. Entire range
argument 2 Indirect register: Entire range
Constant: —32768 ~ 32767
Range of Direct register: Entire range
argument 3 Indirect register: Entire range
Constant: —32768 ~ 32767
After operation When either register D, or Ds is the word register
* Ag.l content | Operation result and register D, is the byte register, the logical sum
+ Ag.2 content | Unchanged of low-order eight (8) bits is figured out and stored
+ Ag.3 content | Unchanged in register D;. The high-order eight (8) bits are
* Flag Unchanged ignored.
Symbol AIB C
0010
OR truth table 101
A N
B 111
* When registers Dy, D, and D3 are the byte registers,
X000 FLO33 OR RO3L <« EOOH OR X04L
—— or
EOOH X04L RO3L
10/0/1][ojo/1/0] v |oloJo/1jo/1]0/1 7 |1/0]0]1][0]22]1
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Exclusive Logical Sum (XOR)
Argument
Code Ag.l | Ag.2 | Ag.3
Symbol | X000 FLO34 D10D «
XOR F*034 D, D, Dy | | ( XOR) D103 XOR D102
[ L I
di dz ds
Kz Ks
Function Figures out the exclusive logical | When input X000 is ON, the exclusive logical sum
sum (XOR) of BIN data of of BIN data of registers D103 and D102 is figured
registers specified by Ag.2 and | out and the result is stored in register D10D.
Ag.3 and stores the result in
c register specified by Ag.1. p103 [0]0]1]1]1]0]1]o]ol0]1]0]1][1[0]0]
ontent of D, Ds D, ™)
operation {dz}Q{ds}%[dlj D102 [0]1]1]0]2[1]1]0[1][0[1[1]0]21[1]0O]
K> Ks J
: : : MSB LSB
Range of Direct register: Entire range
argu?nentl Indirectr?agister: Entirera%ge DlOD|0‘1‘0‘1|0‘1’0’0“’0‘0’1“‘0’1‘0'
Range of Direct register: Entire range
argument 2 Indirect register: Entire range
Constant: —32768 ~ 32767
Range of Direct register: Entire range
argument 3 Indirect register: Entire range
Constant: —32768 ~ 32767
After operation
+ Ag.1content | Operation result Symbol ABLC
« Ag.2 content | Unchanged 00
* Ag.3content | Unchanged XOR truth table 101
* Flag Unchanged A o1l
B I

* When registers D1, D, and D3 are the byte registers,

X000

——- XoR

FLOSH YO5H « X01L XOR RO3H

X01L

RO3H YO5H

1/0/1/1]/0/1][1]1]® [1/0]0/1]1]0/0]2 7 |0]ol1]0|1]1]1]0

— 7-56 — STE 85368



TSLBOOO Robot Controller

SIMPLE PLC FUNCTION MANUAL

Increment
Argument
S Code | Ag.l | Ag2 | Ag3 | o FE035 | INC D015« D +1
ymbol Il Cine )
INC F*035 | Dy 11 LINC J—
di
Function Increments the BIN data of When input X000 has turned ON from OFF, the
register specified by Ag.1 and BIN data of register D015 is incremented and
stores in register specified Ag.1. | stored in register DO15.
Content of D D
operation [1]”_) [1] po1s[o[o]olo]1]o]o]2]o[o]o[1][1]0[0]1]
dx dy (2329)
Range of Direct register: Entire range +
argument 1 Indirect register:. Entire range MSB LSB

After operation
* Ag.1 content

Low-order four (4) digits of
operation result

Dois[o0]o]ojo[1/o]o[1]o]ojo]1]1]0]1]0]
(2330)

* Flag Unchanged The data ranges from —32768 to 32767.
F*036| Decrement
Argument
Code | Ag.l1 | Ag.2 | Ag.3
Symbol X000 FE036 DEC D070« D-1
DEC F*036 | D; | ( DEC}—|
di
Function Decrements the BIN data of When input X000 has turned ON from OFF, the
register specified by Ag.1 and BIN data of register D070 is decremented and
stores in register specified Ag.1. | stored in register DO70.
Content of D 5
operation [1]—L»[1] po7o[o]o[olo[1[1]0lo[o]1]o[o]o]z[0]0]
d d (3140)
Range of Direct register: Entire range \
argument 1 Indirect register: Entire range

After operation
* Ag.1 content

+ Flag

Low-order four (4) digits of
operation result
Unchanged

MSB LSB
po7ololo]o]o]1]1]o]o]o]1]o]0]0]0]1]1]
(3139)

The data ranges from —32768 to 32767.

» Forward/backward counter as per increment or decrement (signed BIN data)

X000 FE035 | INC D000« D +1
F—-INC

X001 FEO36 | DEC D000« D -1
—-DEC

~ 757 -

When X000 is ON, the counter value
increments. Likewise, when X001 is
ON, the counter value decrements.
The data ranges from —32768 to
32767.
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F*037| Unsigned Comparison

Argument
Symbol Ciode Ag.l | Ag.2 | Ag.3 %000 FLO37 CP D100 <
CMP F*037 D, D, B Ol p 5 D005 —> RO50
dl d2 [ [ L CMPJ ]
Ki Kz
Function Compares the BIN data of When input X000 is ON, the BIN data of register

register specified by Ag.1 with D100 is compared with the BIN data of register
the BIN data of register specified | D005, and the result is output into relay R050,
by Ag.2, then stores the result in | RO51.

c relay B3 p100[0]0]0]0]1]0]o]1]olo[1]o[o[0]1]1]
ontent of D D
operation "loli? 5B (2339)
di dz 3 MSB LSB
Ky K> poos|o]o]1]o]o]1]1]o]o]o]o]1]1]0]0]0]
Range of Direct register: Entire range (9752)
argument 1 Indirect register: Entire range v
Constant: 0 ~ 65534 RO50:0ON, RO51:0FF
Range of Direct register: Entire range
argument 2 Indirect register: Entire range | When the BCD data are compared, both are
Constant: 0 ~ 65534 regarded as the BIN data.
Range of Relay: Entire range If either register D, or D, is the byte register, the
argument 3 data of the byte register is taken as the 16-bit data
After operation whose high-order eight (8) bits are zero (0) and
* Ag.lcontent | Unchanged compared.

» Ag.2 content | Unchanged
+ Ag.3 content

Relay address
When B; WhenB; | Ag.1= | Ag.l< | Ag.l>
is even is odd Ag.2 Ag.2 Ag.2
number number
Bs Bs—1 1 1 0
Bs+1 Bs 1 0 0
+ Flag Unchanged

« Comparison of byte register with word register (BIN data)

X000 FLO37 CP D000 < RO2H — R105
L%F——{@W}J
D000 RO2H Result | R104 | R105
(72) (202) < 1 0

000000000100 /1000 1100|1010

(202) (202) = 1 1
0000/0000/1100[1010|/[1100[1010

(2304) (174) > 0 0
0000/1001]/0000/0000 ] [1010/1110
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Argument
Code Ag.l | Ag.2 | Ag.3
Symbol
CMP F*038 D, D, B
di dz
Ki Kz
Function Compares the BIN data of
register specified by Ag.1 with
the BIN data of register specified
by Ag.2, then outputs the result
into relay B3.
Conter_1t of K, K,
operation d, o g, | Bs
D: Js D2 Js
Range of Direct register: Entire range
argument 1 Indirect register: Entire range
Constant: —327678 ~ 32767
Range of Direct register: Entire range
argument 2 Indirect register: Entire range
Constant: —-327678 ~ 32767
Range of Relay: Entire range
argument 3

After operation

* Ag.1 content
* Ag.2 content
* Ag.3 content

* Flag

FLO38
| { CMP}

CP D105 &
S D005 — R047

When input X000 is ON, the BIN data of register
D105 is compared with the BIN data of register
D005, and the result is output into relay R046,
RO47.

D105[0/0/0]0]1]1]0]0]0]1]0/0]0]1]0]0O]
(3140)

MSB LSB
poos|o]o]o]1]1]o]o]o]o]1]1]0]0]0]0]1]
(6241)

J

R046:0N, R047:0FF

When the BCD data are compared, they are
regarded as the BIN data.

If either register D, or D, is the byte register, the
data of the byte register is taken as the 16-bit data
whose high-order eight (8) bits are zero (0) and

Unchanged compared.
Unchanged
Relay address
When B; WhenB; | Ag.1= | Ag.l1< | Ag.l>
is even is odd Ag.2 Ag.2 Ag.2
number number
Bs Bs—1 1 0
Bs+1 B; 0 0
Unchanged
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» Comparison of byte register with word register (BIN data)

l_X{OOO FLO3E§_‘ CP D018 < S RO3H — R010

——-cwmp

D180 RO3H Result | R010 | RO11
(=73) (153) < 1 0
1111]1111/1011/0111] /10011001

—174) (184) < 1 0
1111)1111]0101/0010]/[1011]1000

(=3140) (83) < 1 0
1111 0011,1011 /1100 0101 0011

(206) (206) = 1 1
000000001100 /1110 1100|1110

(456) (226) > 0 0
0000|{0001/1100 /1000 1110/ 0010
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Argument
Code Ag.l | Ag.2 | Ag.3
Symbol
SLA F*040 D,
di

Function Shifts the data of register
specified by Ag.1 by one (1) bit
to the left and sets the most
significant bit (MSB) in the carry
flag.

Content of D,

operation C« [dl ] «0

Range of Direct register: Entire range

argument 1 Indirect register: Entire range

After operation
* Ag.l1 content

+ Carryflag

+ Other flags

Data shifted by one (1) bit to the

left.

A000: Status of MSB of Ag.1
before shifted.

A006, A0OQ7: Unchanged

X000 FEO40
| || (sLA ]} |

SLA D070
C««0

When input X000 has turned ON from OFF, the
data of register D070 is shifted by one (1) bit to the
left, the MSB is set in AOOO and LSB is set to zero

(0).

A000 D070
[o] [4[o[2]2]o]0]d]1]1[1]o[1]o]o[0[1]«-[d
MSB LSB
{
A000 D070

jo[1]1]ofojo]1]1]1]o[1]o]o]o]t]0]

When register D, is the byte register, the
high-order eight (8) bits are brought into zero (0)
and shifted. As aresult, the carry flag is turned
OFF.

* When register D; is the byte register,

X000  FEO040
F——-/sLA

A000 ROOL

SLA ROOL C«<«0

A000 ROOL

[o]. [1]oJaofofii]o]- [o] [oftofoi]1]o]o]

« Example of using register as one (1)-word length shift register:

<Time chart>

X000 RO0O = Data input xo00 [ 1 ]
——{ B X001 LT L L
X001 FEO40 | SLAROOW C <« 0 = Shiftinput X002 [
L {slA)}— RO00 __| | [ 1]
X002 ~ FE001 | MOVROOW « 0 = Initialization ~ ROO1___|
R002
——{mov —
— = R003
RO04
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F*041| Left rotation
Argument
Code | Agl Ag2 | Ag3 X000 FE041 RL D007
Symbol Ll . 5
RL F*041 | D, 1 LRL )=/ C«<«C
di
Function Shifts the data of register When input X000 has turned ON from OFF, the
specified by Ag.1 by one (1) bit | data of register D007 is shifted by one (1) bit to the
to the left and sets the carry flag | left, the AOOO data is set in the LSB, then the MSB
in the least significant bit (LSB), | in A0QO.
then the MSB in the carry flag. A000 D007
Content of
operation C(_[gl}_c —>|o\o\1\o|o\1\o\o|o\1\1\1|1o\o\1|
1
Range of Direct register: Entire range MSB LSB
argument 1 Indirect register: Entire range \2
After operation
* Ag.l content | Data shifted by one (1) bit to the A000 D007

» Carryflag

+ Other flags

left. LSB is the value of carry

flag before shifted.

A000: Status of MSB of Ag.1
before shifted.

A006, A0OQ7: Unchanged

o] [o]t]ofo[1]ofo]ofa]1]a]1]ol0f2]1]

When register D, is the byte register, the
high-order eight (8) bits are brought into zero (0)
and shifted. After operation, the carry flag data
turns OFF.

* When register D; is the byte register,

X000

FEO41
P (r

AO000 ROO5L

RLC RO5L AOOO RO5L

AO000 ROO5L

[1]. [s]oJoJafofi]oo]— [o] [ofoJioi]o]o]s]

* When shifting one (1) word or more to the left,

X000

SLA

FEO040
FEO41
SL

SLADO00 C <<« 0

RLDO01C «<«0

~7-62—

Left shift of low-order
one (1) word.

0 Acarry is executed
by the carry flag.

Left rotation of
high-order one (1)
word.
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« Example of using register as two (2)-word shift register:

<Time chart>

_x|ooo ROOO]_
|—| <« Data input
X001 FE040 | SLAROOW X000 ]
Ml sia) CeeC  shiftinput x001 [T LML
— X002
FEO41 | RLROIW R0O00 _ | | [ ]
——{ RL }— CeeC RO01
X002 FEOO1 | MOV ROOW « 0 |nitialization R002 .
| F——{Mov}— R C—
o R004
FEOO1 MOV RO1W « 0 Initialization [ —
——{ MoV }—
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Right Shift

Argument
Symbol Code | Ag.l | Ag.2 | Ag.3 X000 FEO42 SRL D011
SRL F*042 21 | { SRL }— 0->->C
1
Function Shifts the data of register When input X000 has turned ON from OFF, the
specified by Ag.1 by one (1) bit | data of register D011 is shifted by one (1) bit to the
to the right and sets the LSB in | right, the LSB is set in AOOO and MSB is set to
the carry flag. zero (0).
Content of . [Dl ] . D011 A00O
operation - N
dy [o]->[1]o[o[o]1]1]1[o]o]1 1 ]oJo[o[o[2]- [o]
Range of Direct register: Entire range MSB LSB
argument 1 Indirect register:. Entire range 1
After operation
+ Ag.lcontent | Data shifted by one (1) bit to the D011 A000
right. [o[1]o]ofo]1[1]1]oJo]z]z]o]o[o]o]- [1]
+ Carryflag A000: Status of LSB of Ag.1
before shifted. When register D, is the byte register, the
+ Other flags A006, A0OQ7: Unchanged high-order eight (8) bits are brought into zero (0)
and shifted to the right.
* When register D; is the byte register,
X000 FEO042 SRL RO4H 0—>—>C
F——- SRL
RO4H A000 RO4H A000

[Llofofifofifofi] [o]>[ofifofofrfolifo],

+ Example of using register as bi-directional one (1)-word length shift register:

<Time chart>

_X|000 ROOO]_ Data input xo00_| 1 [ ]
— . x001 _ [T LI L
X001 X002 FE040 |SLAROOW C <« 0 Forward shift X002 | |
— - H{ SLA }— X003
X002 X002 FE042 | SRLROOW 0 -s—» C Reverse shift ~ RO000_] ' (1
— FH{(sRU)— RooL__{{
Initialization R0O02__ |
X003 FE0OO01 | MOV ROOW <« 0 RO03
— ( MOV}— R0O04

X000: Data signal

X001: Shift signal

X002: Forward/reverse signal
X003: Reset signal
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F*043| Right Rotation

Argument
Code | Ag.l | Ag2 | Ag3 X000 FEO43 | RR D010
Symbol [ ( 1
RR F043 | D, 1 1 RR J— Co>->C
ds
Function Shifts the data of register When input X000 has turned ON from OFF, the
specified by Ag.1 by one (1) bit | data of register D010 is shifted by one (1) bit to the
to the right and sets the carry right, the AOOO data is set in the MSB, then the
flag data in the MSB, then sets | LSB in A00O.
the LSB in the carry flag. A000 D010
Content of 1
oo o [0 )oc 1] i1 Too i [io 0 i o[ [0 o]
Range of Direct register: Entire range MSB LSB
argument 1 Indirect register. Entire range {
After operation AOO0 DO10
* Ag.l content | Data shifted by one (1) bit to the
° fght. MSB s he value of cary | 0] (L0110 /0[1[a[[0l0[t]o[1ot]
flag before shifted. When register D, is the byte register, the
+ Carryflag A000: Status of LSB of Ag.1 high-order eight (8) bits are brought into zero (0)
before shifted. and shifted. Therefore, the carry flag data in MSB
» Zero flag A006: Status of LSB of Ag.1 has no meaning.
before shifted.
» Sign flag A007: Unchanged

* When register D; is the byte register,

X000 FEO43]_‘ RRC EO1H

——(rR
] OO I L] 1], oo L1 [A]i]L]

* When shifting one (1) word or more to the right,

= Right shift of

X000 FE042 SRLD001 0——C high-order one (1)  Note: A borrow is
SRL word. executed by the
FE043 RRDO00 C—»—>C = Rightrotation of carry flag.
low-order one (1)
RR
word.
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« Example of using register as bi-directional two (2)-word length shift register:

X000 R000
1
X001 X002 FE040
| b sLa )

FE041
RL }—

X002 X002 FE042
SRL }—

FE043
RR }—

SLAROOW C <<« 07

RLROIW C «—«0 -

SRL ROIW 0 -»— C ]

RR ROOW C »— C -

Data input

Forward shift

Reverse shift

—7-66 —

<Time chart>

X000 _|
x001 __[1T1I1I1

—

[

X002 _|

R000 _|

U

[ ]

ROO1 |

—~
R002
R0O03
R0O04

R0O05

R0O06
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F*045 4 - 16 Decoder

Argument
Code | Ag.l | Ag.2 | Ag.3 X000 FLO45 | DCD DO10 «
Symbol |l ¢ 8
DCD F*045 | D, D, 11 | DCDf— DOOF
d; d,
Function Decodes the low-order four (4) | When input X000 is ON, the low-order four (4)-bit
bits of register specified by Ag.2 | data of register DOOF is decoded and stored in
into 16 bits and stores in register | register D010 as the 16-bit data.
specified by Ag.1.
Content of D D Ignored
operation [D2]_>DCD [dl]
§ ! DooF| [ [ [ [ [ [ [ |[[[[rlrlolo]
Range of Direct register: Entire range (12) MSB LSB
argument 1 Indirect register: Entire range
Range of Direct register: Entire range d
argument 2 Indirect register: Entire range
After operation D010 [o]ofo[1]o]o/o/o]olo]ofofololoo]
* Ag.l content | Operation result 15 87 0
» Ag.2 content | Unchanged
* Flag Unchanged When register D, is the byte register, the low-order
eight (8) bits of the decoded result are stored in
register D;.
If the data of register D, is 8 or over, zero (0) is
stored.
0 8
0 [ 0 [o[ojofo|-+|oJo[o|ojo[o|oo[o]ojofoloofo[2] & | 0 [1]o[o[o]-|o[o[ojo[o[ojo[1]o]o[o]ojo[o[o]o]
1 9
1[0 IO\O\Ollla\0\0\0\0\0\0\0\0\0\0\0\0\0\3\1\0\ 90 \1\0\0\1%\O\O\OIO\O\Oolll [0[ofo[o]o[oo[o]
1
2 | 0 |ojo[1][o]—|o]oJojojojo]o]o|o]o]o[o[o[1]o]o] 10 | O [1]o|1]0]—|0]0[0[0]0[1]0]0]0]0]O|O|O|O|O]O]
3 11
3 | 0 [0[o]]1]-»|oJo[o|ojo[o|oo[o]o]ofo[z]ofolo] 11 | 0 [1]0[1]2|-|o[o[o]o[1]o]o[o]ojo[o]ojo[o[o]o]
4 12
4 [ 0 [o[1]o[o][o|oJo[o]o[o|o]o[ofo[o[2]o[oJofo] 12 | 0 [2]1[0]0][0]o]o[1]o[o]o[o]ojo[ofo[o[o]o[o]
5 13
5 | 0 [0[1]0[1]-»|0Jo[o|oJo[o|ojo[o]o]1[o[o]o[o[o] 13 | 0 [1]1]0[1|- o[o[1]0[o[ojo[o]ojo[o[ojo[o[o]o]
6 14
6 | 0 |o]1][1[o]—[o]oJojoJojo]o]o]o]1]o[o[o]o]o]o] 14 | 0 [1]1]1]0]—|0]1[0[0]0]00J0]0]0]O|O|O]O|O]O]
7 15
7| 0 [0[1]1]2]~[o[oo[oJo[o[ofo[2]o[o[o[olo]o[o] 15 | 0 [2]1[1]1]-»[1]0[o]oJo[o]o[o]oJo[ojo[o[o]o[o]
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F*047| Bit Test (Constant Designation)
Argument
Symbol Code | Ag.1 | Ag.2 | Ag.3 | X000 FLO47 TEST D022 BIT
| | ( 3
TST F*047 D, Ky, By | [ I (TST J— 011 » R0O15
di

Function Stores in relay specified by Ag.3 | When input X000 is ON, the status of Bit 11 of the

the bit of the data in register data in register D022 is stored in relay R015.

specified by Ag.1, which is at a

EC;SIUOI’] SpECIerd by Constant D022 |0 ‘0 ‘1 ‘0 |1 ‘O ‘0 ‘0 |1 ‘1 ‘1 ‘O |O ‘O ‘O ‘0 |
Content of D 15 1 87 0
operation dll - Bs

dl (Kz) K2 =11
Range of Direct register. Entire range _
argument 1 Indirect register:. Entire range RO15 = ON
Range of Constant: 0~ 15
argument 2
Range of Relay: Entire range . . .
argument 3 When register D1 is the byte register, the
After operation high-order eight (8) bits are brought into zero (0)
* Ag.lcontent | Unchanged
« Ag.2 content | Unchanged and tested.
+ Ag.3 content | Status of specified bit
+ Flag Unchanged
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F*049 Subroutine Start

Argument
Code | Ag.l1 | Ag.2 | Ag.3

SBR F*049 Ky SBR

Function Defines the top of the subroutine

program specified by constant

Ag.1. The top of the subroutine program is indicated.
Range of Constant: 0~ 32 A subroutine program can be written in any area of
argument 1 program.

After operation
* Ag.lcontent |Unchanged
* Flag Unchanged

Note: When programming a subroutine program, include the subroutine start
instruction at the top and the subroutine return instruction at the end of a

program.
Example:
FLO49
SBR 010
———{ SBR}H
FLO59 010
——{RET}

When you have to repeat the same processing in the program, register it beforehand
as a subroutine, and you can execute it by calling this subroutine, when necessary.
Thus, you can reduce the number of program steps and make the program
easy-to-see.

Data from the subroutine start instruction (F*049) to the subroutine return instruction
(F*059) is registered as one (1) subroutine. Up to thirty-two (32) subroutines can be
registered.

Set a subroutine number in the argument of subroutine start instruction. Likewise,
set the subroutine number in the argument of subroutine return instruction.

To call a registered subroutine, use the subroutine call instruction (F*058).
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Cautions on use of subroutine:

Though there is not any limitation on the call of another subroutine from one
subroutine (i.e., nesting), DO NOT execute the same subroutine. Otherwise, the
system will operate incorrectly.
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F*058| Subroutine Call
Argument
Symbol Code Ag.l | Ag.2 | Ag.3 | When input X000 is ON, the subroutine program
CAL F*058 K1 010 is executed.
Function Executes the subroutine
program defined by the constant X000 FLO58 CAL 010
specified by Ag.1. [ | (cAL )
Content of CAL K, et
operation o | -
Range of Constant: 0~ 32 ' Main proaram
argument 1 | prog
FL0O49 SBR 010
— SBR]}
+ FLO59 RET 010
After operation — RET
* Ag.lcontent | Unchanged

Subroutine Return/Program End
Argument
Symbol Code | Ag.l1 | Ag.2 | Ag.3 | The end of subroutine program 20 is executed.
RET F*059 Ky
Function Specifies the end of the FLO049 020
subroutine program designated (SBR)
by the constant of Ag.1. ‘ ’
Content of RET
operation
Range of Constant: 0~ 32
argument 1
FL059 020
(RET}
After operation
+ Ag.l content | Unchanged

~7-71-
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F*063] 1-Scan ON

Argument
Code Ag.1 Ag.2 Ag.3 XOOIO ::E0613 EDGE E000
Symbol | (EDGI—]
EDG FEO063 B,
Function Turns ON the relay specified by | When input X000 has turned ON from OFF, relay
Ag.1 during one (1) scan. EOO00 is turned ON, which is turned OFF after this
Content of By: ON instruction is executed in the next scan.
operation
Range of Relay: Entire range :
argument 1 o User's program processing |0
After operation procefssing | | procgssing | |
* Ag.lcontent | Turned ON relay B, for one (1) _/\ FE063 ﬂr FE063
scan. X000 ON Program end
* Flag Unchanged I I
E000 —— ON L

Note: This instruction works exactly in the same manner as differentiating relay
E***.

X000 FEO063

— F——{EDG }

X000 EO00

A

In terms of the processing speed, differentiating relay E*** is faster than this
instruction. It is recommended, therefore, to use differentiating relay E***
where possible.

EO000

This instruction cannot be used as F[L]063.
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7.6 Programming

The PLC may perform the operation slightly different from the actual relay circuit
because it successively reads data from the program memory and performs
instructions one by one. Additionally, a run-around preventing diode is not required,
which is needed for the relay board, and the number of auxiliary contacts is
unlimited.
Design the circuit efficiently by fully understanding the difference in circuit design
between the PLC and relay board.

7.6.1 Limitation on Creating Circuit

(1) One (1) circuit must consist of (11 columns x 1 output) x 11 lines or less as
shown below.

1 2 3 4 5 6 7 8 9 10 11
1 HAARA A A A A A A A O
2 | I
3 | [ -
4 | )
5 -
6 ()
7 )~
8 -
o 0
10 | -
u A A A A A A A A A -
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(2) Current in the same circuit only flows from left to right. It will not flow from right
to left. That is, the circuit includes a one-way diode at each contact.

Current flows in the direction shown by

A >
<... the full-line arrow mark, but not in the
>{< I I dotted-line arrow mark direction.
AN
| |
1

For the current below, the current in the dotted-line arrow mark direction is not

existent.
[ | [ | .
| | | | (7
A
: [ |
............ I
[ | [ |
| |
[ | [ | | | | | [ | [ |
| | | | | |
"
[ ] o
[ | [ | | | | | [ | [ | p
| | | | | | (T
T
|
|
< ......................
[ ) v
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¢ )

—~
| —

~
N

1
T

il 1L

—~
N

—~
N

—~
N

Il
—

i
|

L

T 1
L1
m

~
N

~7-75-

—
N

(3) No limitation is imposed on the circuit if items (1) and (2) are considered.
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(4) The pair coil is considered as one (1) circuit.
The counter and latch are considered as one (1) circuit, including the reset
condition. It is not possible to include another coil between the pair coil.

N Count condition C K
1 ()
Reset condition C
|| C)
[ \
Counter R
[ Latch condition p L
1 ()
Reset condition L
|| ()
[ \
Latch R

- <Prohibited>

—~
N

R0O00

—~
N

(Pair coil error occurs.)
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7.6.2 Influence by Program Sequence

The PLC performs operation from the top to the end (P. END instruction) of the
program repeatedly. (Cyclic scanning operation system)

For this reason,

(@) The operation is performed from the top to bottom of the program for each
circuit (i.e., each circuit block with AND and OR connections).

(b) The operation is performed from the left to right for each column in one (1)
circuit. (The operation of the input part is performed before the operation of

the output part.)

(1) When the program sequence is changed, the operation may differ.

X000 R0O00 R0O00 R100
] () | ()
[1] | ROOO R100 (2] | X000 R000
| | ( ) | | ()
[ \ [ \
| I/O | Program | 11O | | 11O |Program | I/O| Program | /O
Contact J Contact J
X000 X000
Data memory Data memory | _l-scan time
R0O00 Data memory R0O00 Data memory
R100 Data memory . R100 Data memory
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(2)

In program [1] above, RO00 and R100 are turned ON within the same scan
when X000 is turned ON. In program [2], however, R100 is turned ON one (1)
scan later. This is because the status of contact RO00 is changed one (1) scan
later due to the presence of contact RO00 before coil RO0O.

Generally, the status of the contact programmed before the coil is changed at
the next scan to the one in which the coil state changed. There is a
programming technique to use such scan delay constructively.

Example:
This is an oscillation circuit which

R170 R170 repeats ON and OFF every scan.
{
[ \ )

If an interlock is made in one (1) circuit, malfunction may result in.

A PB1 SOL2 SOL1
| | | ( )

I | \

B

|

|

2 SOL1 SOL2
(

AF (

Even if an interlock is made mutually in the above circuit, SOL1 and SOL2
repeat ON and OFF every scan when PB1 and PB2 are pressed at the same
time.

This is because the operation is performed from the left to right in the same
circuit according to the principle in Item (b) of Para. 7.6.2. To prevent
malfunction, the circuit must be divided into the two (2) parts.

A PB1 SOL2 SOL1

T ()

[ [ [ \
PB2 SOL1

I | 4 ,SOL)2

| | | | [ \

When PB1 and PB2 are pressed at the same time, the circuit in which priority is
given to SOL1 is formed.
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If an application instruction with change in flag status is used together with a
flag contact in the same circuit, the flag result is incorrectly reflected.

X000 FL020

I I ( ) BIN D000<«+-D001+D002
A000 (Carry) RO0O

1 ()

The above is the circuit to output an error as a result of operation
(overflow) to RO00. As the input part is operated before the output part
according to the principle in Iltem (b) of Para. 7.6.2, the carry result after

addition is not reflected. It is necessary to divide the circuit into the two
(2) parts.

X000 FL020

I I ( ) BIN D000«D001+D002
o4

| | )

For the application instruction that performs operation with carry, however,
multi-output circuits pose no problem because the flag is processed
automatically and internally.

Influence by Input/Output Processing

The input/output relay can be used as a byte or word register. When it is used as a
source or destination, however, all data are read and written in and out of the data
memory. At the time when the application instruction has been executed, the result
will not be output to the I/O device.

The final result of the operation is processed in batch and exchanged between the
I/O device and data memory. At this time, the result is actually output to the 1/O
device.
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7.6.4 Promoting Programming Efficiency

The TCmini need not consider stacks unlike the PLC with serial Boolean algebra
processing system, because it has the special direct ladder-diagram input system.
When the characteristics are fully understood, however, a program becomes more
efficient with fewer instruction words.

(1) How to count the number of instruction words

The following sections necessary for constructing a circuit are counted as one

(1) word.
i G T T ST L S
TN LI L LA !
NN }J I
: il :
ih*_[élm"ik_[il(_l)]"_ih;fl_l_]m;h;[_l_Z]""i
: 1 : :

Each section enclosed by dotted line is counted as one (1) word. The line
required for constructing a circuit as marked "*" is also counted as one (1) word.
In the above example, there are 13 words.

(2) Generally, if the circuit is left-down, a program becomes efficient with fewer
number of instruction words.

---------------------------------------------------

'
......

[1] Left-down circuit, 7 words
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--------------------------------------------------------------------------------------------------------

;uh ;mh 53 i | ;uh ;ph 53 Y
AbrgAabrdbe=— = HieedbedE— 0=
I[4|]| [5|]| - [5|] | 5[6%

1 o S M o

[6] [7|] | 171 (8] §[9} |
_______________ - SR SO s

[2] Middle-down circuit, 8 words [3] Right-down circuit, 10 words

Left-down circuit [1] shown above is more efficient than circuits [2] and [3].

The number of instruction words of circuit [1], [2] and [3] is seven (7), eight (8)
and ten (10), respectively.

All input instructions including the contact and connection ones are counted as
one (1) word or two (2) words.

The output (coil) instructions including the application instruction are counted as
one (1) word to five (5) words. For details, see Para. 7.2.

The following circuits require fewer words when formed left-down.

_Aﬁ] """" B o om || cy Az B vl
o o o . OO . o s s s W0 s
[4] [5] Dle] ;D[|4
___________________________ [ — -
e words swords
AL BRI @B via | E[] 2 EA[3{ Vel
! | o ' ' ' ' ' | N I ' '
41 . s o so— m o OO0 ot e s | o 0 s s o O o
“woep e Bl 8|
S N [ S I B —
[7] D 8|]  [9] 50[6]
_______________ ——— >
[10] E[11] | F[12] \D[7]
e == g L
13 words 8 words
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TCPRGOS-W(E) is the sequence program development tool which operates on your
personal computer.

8.1

Operating Environment of TCPRGOS

Items

Conditions

CPU

Personal computer incorporating CPU whose capacity is
Pentium 200 MHz or over (Use of Pentium Il 233 MHz or
over is recommended.).

Operating system

Windows98 or WindowsNT 4.0/2000/XP

Hard disk capacity

Free space of 20 M byte or over

Minimum available Windows98: 16 MB or over (Use of 32 MB or over is
memory recommended.)
WindowsNT: 32 MB or over
Windows 2000: 128 MB or over
Windows XP: 256 MB or over
CD drive Required for installing TCPRGOS.
Display Display that can be connected with computer and designed

for Windows98 or WindowsNT with resolution of 640 x 480
dots or over. (Recommendable resolution is 1024 x 768
dots or over.)

RS232C serial
communication port

One (1) port

Others

Keyboard, mouse, printer, FD, modem (for remote
maintenance system) that can be connected with computer
and designed for Windows98 or WindowsNT.
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8.2 Connection

Connect the TSL3000 TCPRG port with the COM port of your personal computer,
using a 9-pin cross cable.

Switch to “TCPRG”.

TOSHIEA MAGHINE

Fisldbus
EXT

— HOST [
=
() TCPRG ‘
I, O
o o
gt H@ST/ o g
o] TCPRG | (39
=
©
our
PUT

Enlarged view.

AC IN

(a

1

©s

B AC190~AC240V H

[ SoHzBatz (3

H

L

lo e

=l

TELEE0D JOlS
Robet Controller
J ]
PC COM port TSL3000 TCPRG port
Cross-connecting cable
DOS/V TSL3000
D-sub 9-pin female D—sub 9-pin female
1 1
TXD 3 3 TXD
DTR 4 4 DTR
FG 5 >—< 5FG
6 6 DSR
RTS 7 ——e———— 7RTS
CTS 8 8 CTS
9 9
Frame Frame

--8-2 - STE 85368



TSL3000 Robot Controller

8.3 How to Install the TCPRGOS
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& CAUTION

see Section 6.

Before upgrading, be sure to uninstall the
TCPRGOS-W/(E) of the previous version.

For details,

This paragraph describes the setup procedures when the floppy drive is set as the

"A" drive.

« Start up the Explorer and double-click "SETUP.EXE" in the "A" drive.

BX Exploring - 3% Floppy (A2 [=[O] x|
File Edit View Tools Help
3 3% Flappy (&) Fl 5 falt | &Emw] o X s
All Folders Contents of '3% Floppy (42"
@ Desktop 21| Name | Sizel Twpe | Modified
=~ My Computar [} _inst32ien_: 2890KB Ex_File £/11/99 3:32 P
-5 3% Floppy (4 _I15Delexe 27KB  Application 6/11/98 3:32 P
- <) [=] _Setup.di 34KB  Application Exts...  B/11/98 3:32 P
& egawa [#]_eys1.cab 172KB CABFile £/11/99 3:32 PM
£ okabe ] _eys1 hdr 4KB HDRFile £/11/99 3:32 PM
{3 Program Files [#]_userl.cab 1KB CABFile B/11/98 3:32 Pt
B Recycled ] _userl hdr 5kB HORFile B/11/99 3:32 PM
3 Windows ] Datatag 1KE TAGFile 6/11/99 3:32 P
& o) [#] datal cab 719KB CABFile 6/11/99 3:32 P
&) Control Panel =] datal hdr GKB HDRFile £/11/99 3:32 P
@ Printers -] Iang.dat. 23KB Reg\siter Docum..  B/11/99 3:32 P
. ] layout hin 1KB BN File B/11,/99 3:32 P
i3l Network Neighhorhond ) os.dat 1KE Register Docum... B/11/99 3:32 P
gt Recycle Bin gsmup_exsh 72KB  Application £/11/98 3:32 PM
O Bmp Setup.ini 1KE Configuration Se.. B/11/99 3:32 PM
-1 Data setup.ing BEKB  Internet Commun... B/11/99 3:32 P
El-g Mew Folder = | [l setup lid 1KB LIDFile £/11/98 3:32 PM
Online Services =]

[17 objectis) [1.37MB (Disk free spaca: 13.0KE)

7

« The TCPRGOS-W(E) V*.** Installer starts.

TCPRGOSW(E) Setup is preparing the InstallShield(R)
= Wizard which will guide you through the rest of the setup

process. Flease wait.

[

T b -

.l‘( PRGOS-W(E) VI.20

Press the [Next] button.
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* Now, execute the operation according to the directions of the Installer.

Choose Destination Location [x]
Setup will install TCPRGOSMW(E) in the following falder.

Toinstall to this folder, click Mext

Toinstall to a different folder. click Browse and select another folder.

“rou can choose notto install TCPRGOSAWIE) by clicking Cancel to
exit Setup.

Destination Folder

’7C YProgram Files\TCPRGOSMW(E) Browse ‘

< Back Cancel |

Select Program Folder [x]

Setupwill add program icons to the Program Folder listed below. ‘vou
may type & new folder name, or select one from the existing Folders
list. Click Mextta continue

Existing Folders:

< Back | MNext> | Cancel

TFCPRGOS-WAE) VI1.20

* Click the [Finish] button, and the TCPRGOS-W!/(E) has been installed.

Setup Complutu

S had Ehud Coppng M 10 YU COMpue

B Y0 Con ek T 10D ¥ e Yook o youl
conpatet

i [Fon. Twast 1 To piar iy compiial rw)

T NO. il s iy comonter ‘et

Frarresve ary tades bom Swel drowe. i en chek Frmhn
conpiok wehip

I Frich l
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8.4  Starting the TCPRGOS

€ Starting TCPRGOS-W

5

® Double-click the TCPRGOS-W icon

on the desktop.

® The TCPRGOS-W starts.

B} TCPRGOS-W(E)
FileiE) “iew(y) Operation(D) Communication(C) TooliT) HelpH)

Dlﬁ.”'l TRNl e | G ERE RUNlSTPl jl%" LﬁDlREGlLNHlRIDlFRGl ?l cual

Tool bar:
To use the system command easily, User message bar:

the menu or button is displayed. A specified message is displayed
The command can be started by from the PLC side to the

only clicking the button.
personal computer.

| Tooe——A1 |Disconnect — | —

Information on current system connection status, message from application to
user, etc. is displayed.

® Connected PLC model is displayed.

@ Connection method is displayed, which is specified in communication setup.
® Connection/disconnection status is displayed.

@ Connected PLC number is displayed.

® RUN/STOP status of PLC is displayed. /
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8.5 Creating a Circuit
€ Creating a New Ladder Program and Saving in a File

*  Program to be created.

%000 ¥100
00000 — | {
T000
{
.
ROOO FLO3S
00001 |—4 { I NC |
®200 Looo
00002 — } {
R100 LooO
—t { R
END
00003 { =

8.5.1 Start of New Ladder Editor

®  Click [New] from the [File] menu.

When the [File] menu is clicked, the
pull-down menu appears.

Wiew(y) Operation{d)
Crl+M

rafsterly..

EafpEaEElE]S.

Setup Frinter(B)...

[EtestiEle

Cuit Application(x)

00032

Dooo
D1 4= D1 4+ 1
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@  Asthe [New] dialog box appears, click [Ladder Program] from the [New]

box.
MNew |
e
1 -EIK L .
Ladder program After selecting
&ddress map Cancel | “Ladder Program”,
Camment click here.
Link. table LI

®  The ladder editor starts newly.

E TCPRGOS-W({]) - Ladder programl
File (FY Edit {(E) W%iew (%) Insert(} Operation (2) Communication {C) Tool (T Window (W0 Help (H)

D@ mg| mo|=f]mal 2|8 2 |%lef] tlre]iit|ri| 22]e2] 2]
5| mlim| 2l 2] @22 & Gl E @ = == n‘»??lll'\LD;lF n E”
& 5 |e[E] 2] SR v (3] dealaemlol |2 ] AN

= o ] -

A tool bar of the ladder
editor is displayed
below the standard tool

Start the ladder
editor newly.

Full print presdese | e COM1 IEF — |
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8.5.2 Creation of Circuit

O] Point [Normal Open Contact] from the [Insert] menu, then click [AND].

E TCPRGOS-W({1) - Ladder program1
File (F} Edit (E} VWiew (%) | Insert (I} Operation () Communication (C) Tool (T} Window 04 Help (H)

I[= 3

El "'nn|"nn| QﬂIJE Cail (C) 5 or ChrlShift+C
bl 2] sl
Line [L} Ckrl+Insert or Shift+Enter

o & contact(A)]  Cbrleshift+a IM—|
Elzl EI ﬂlﬁl— B conktack (B} QOR{D) 3 5 |
Caonnect line (0) Ckrl+Shife+Space 3
Column {1} Shift+Insert
ooool | /
When the [Insert] menu is clicked, the
pull-down menu appears. Point
[Normal Open Contact], and the pop-up

Crl+shift+E L4
e = EMTlI:llEle I0N|DDFF| E”
EI il el (E) Qor Space
menu appears.

@  The symbol of normal open contact is entered at the cursor position and
the contact address input dialog box appears.

Er =101 x|

= -

Input contact address |

Address (Al

[E | I:a.n::ell

Edit box: Enter through
the keyboard.

©) Move the cursor to the contact address edit box and enter “X000”. Then

click the [OK] button.
Input contact address |

Address (4): x000|

Eﬁer entering the contacm
0K

Cancel |

address, click here.
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@  The normal open contact of address X000 is entered.

By Ladder Program! M=l E3

’_XDDD

0000 { ENT»

he cursor moves next.

®  Click [Coil] from the [Insert] menu.

Insert (I} Operation (0 Comrmunication (C) Te
& conkack (A Chrl+Shift-+8 3

E conkack () (krl+Shift-+E 3 )rCﬁCk here. j
Coil {2} 5 ar Chrl+3hift+C

Conneck line (0] Cerl+-5hift+Space 3

Cell (E) 9 ar Space

Line {L) Zkrl+Insert or Shift+Enker

Calumn (M) shift+Insert

®  The symbol of coil is entered and the coil input dialog box appears.

[er (1t 1|

x000 The coil is entered at
noooo ’_ ! this position, not at
ooool

E¥D the cursor position.

Input coil address Ed

Address (A): - lst [(li:—72nd [(2):—73ed (31—

2 o= o= i|p|=

[E Cancel |
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@

Enter “Y100” in the coil address edit box and click the [OK] button.

Input coil address |
raddress (A): 7 lst (l):—72nd (2): —g-3ed (3= —]
IYlEIEI| I I I
i|o|H]| ||| i o i

After entering the coil
address, click here. )4 | Cancel |

The following circuit is created.

8} Ladder Program1 [ [O] x]
000 T100

NEW (= | ;

METW

ooon { END =t

One Point Advice

©

Cursor movement

If a desired position is clicked by means of the mouse, the cursor moves to
that position. The cursor can also move vertically and horizontally by
means of the arrow keys. The symbol other than coil is entered at the

cursor position.

Address change

When the mouse is moved to an already entered contact or coil and
double-clicked, the address input dialog box appears. Move the cursor to
the edit box where the address is to be entered, modify the address, then
click the [OK] button.
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8.5.3 Input of Perpendicular Line Symbol

O] Point [Connecting Line] from the [Insert] menu and click [Perpendicular].
Insert (I} Operation (0 Comrumicakion (23 Tool (T) Window (80 Help (H)
A conkack (4] Chrl+Shift+8 3 H
Ef| ®
B contack (B} Ckrl+3hift+6 3 Lﬂ—l —I él
ail () S ar ChrlShift-+C — || salr T —
Connect line (O Ctrl+Shift+Space AMD(A) 6o Shift+Spaca_ CliCk here.

OREO 7
Cell (E) 9 or Space "'r'i'I T

Vertical (Vi S
Line (L) Ckrl+Insert or Shift+Enter —
Colurnn (M) Shift+Insert

@  The symbol of perpendicular line is entered.

&Y Ladder Programf _ O] x|
000 100

NEW [ }

ooon { END =
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8.5.4 Input of Timer in Coil
®  Click [Coil] from the [Insert] menu.
| Inserk (I} Operation (20 Comrmunication () Tc
A contack (A) Chrl+Shift+4
B contact (B} Ckrl+Shift+E
Coil {12} S ar Ckrl+-Shift+C
Connect line (0 Crkr4+-Shifk+5pace »
Cell (E} 9 ar Space
Line (L) Ckrl+Insert ar Shift+Enter
Calumn (M) Shift+Insert
@  The symbol of coil is entered and the coil address input dialog box
appears.
® Enter “TO00” in the coil address.
Input coil address |
~Address (4): - lst (lj:— - dnd As the timer is the coil which has
one (1) argument, the edit box for
|T|3|;||:|| ] entering argument takes effect.
I
o Hl i bl i|ol|a
)4 Cancel |
@  Click the first argument edit box to move the cursor.
Input coil address |
address (A): - lst [l)l:—72nd (2] —7-9rd (3 —
men the [Constant] button signifying ; Il I I
the application of argument of TOOO is
checked, the buttons for selecting the >
decimal input or hexadecimal input for _IFH 2L 2| L]
constant become operative. I/
In this example, the decimal input is
effective. To select the hexadecimal
input, click the H button by means of
the mouse.
0K Cancel
—--8-12 - STE 85368
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® Enter “32” in the first argument and click the [OK] button.

Input coil address |
—&ddrezs (4): 713t (l):—7:cnd (2):—73Scd [(3):—
ITIZIIIIEI |32| I I
o H| ||| i|o|H]
After entering the
argument, click
here. /’ 0K Cancel |
®  The following circuit is created.
By Ladder Program1 M=l E3
Hooo Tioo
uew  — | {
TAoo 0003z
-
vev [
ooon END

~-8-13 —
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8.5.5 Input of Function Command in Coil

O] Point [Normal Close Contact] from the [Insert] menu and click [AND].

|Insert () Cperation (20  Communicakion () Tool (T) Window 0

A contack (A)  Chrl+Shift+a v Lal-sl 1]

B contact (B} Ckrl+5hifE+-B aMDAY 2
Coil (2} 5 ar Ckrl+-3hifk+C
Connect line (0 Crrl+Shift+5Space

Cell (E} 9 ar Space
Line (L) Ckrl+Insert or Shift+Enter
Calumn (M) Shift+Insert

@  The symbol of normal close contact is entered and the contact address
input dialog box appears. Enter the contact address “R000”.

Input contact address

Address [(4): RDDD' Enter the contact address,
then click here.

0E = ancell

® The normal close contact of RO0O0 is entered.

]
HY L adder Program1 M=l E3
®aoo ¥100
NEW = |
Toon | ooosz

nooo

@ Click [Coll] from the [Insert] menu and the coil address input dialog box

appears.
Insert (II Operation (20 Communication (C)  Tc
A contack (A) CErl+Shift+4 3
B contact (B) Zkrl+Shift+B 3

5 ar Chrl+3hift+C

Conneck line (0] Cerl+-5hifk+Space r
Cell (E) 9 or Space

Line L} Ckrl+Insert ar Shift+Enter
Colurmn (M) Shift+Insert

®  The symbol of coil is entered and the coil address input dialog box
appears.
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argument edit box.
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Enter “FLO35” in the coil address, and move the cursor to the first

Input coil address |
Address (4): lat [(l):—7F-2nd (2] —7-3rd (31—
IFL35 I I
— . o i]o]H| &[]x]
As the application for the first
argument of FLO35 is the
register, check the address
button. Dl = Dl + 1
0K Cancel
©) Enter “D000” in the first argument.
Input coil address |
ra&ddress (A): —Tg-1lst (l): —Tgaend (2): —F73ed [3): —
IFL35 IDI:II:II:I| I I
g ||| i|o|H]
-{ INC ]- Dl - Dl + 1
Enter the argument, and e Cancel
click here.
The following circuit is created.
Bj Ladder Program1 O] =]
Xooo Tioo
NEW ] |
TOOO [aJufujc
elaguls] FLOZE Looo
NEW |—} THC — L1 o= D1 + 1
vrv [
nooo END "+

—-8-15 —
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One Point Advice

® Caoil input dialog box
After “FLO20” is entered, the colil input dialog box is as follows:

Input coil address |

—hddress (A): 7 1lst (li:—72nd [(2):—73rd [(3):—

IFLIIIZIII| I I I

As the second argument where . .
th is located both As this coil has

e cursor is located can use bo three (3)
the register and constant, the arguments, all of
buttons of both address and three (3) arguments
constant take effect. Select the are effective.
button according to the input data.

Application
instruction symbol
is displayed.

In this way, the status of the coil input dialog box differs with the type of the
coil.
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8.5.6 Input of Pair Caoll

O] Point [Normal Open Contact] from the [Insert] menu and click [AND].

Insert (I} Operation (O Comrmunication (C) Tool (T3 Window (4

& conkack (A Chrl+Shift+8

B contack (B) Ckrl+Shift+E 3

Coil (i) S ar Chrl+Shift+C

Connect line () Zkrl+Shift+Space 3

Cell (E) 9 or Space Click here.
Line L} Ctrl+Insert ar Shift+Enter

Calurnm Shift+Insert

@  The symbol of normal open contact is entered and the contact address
input dialog box appears. Enter “X200” in the contact address.

Input contact address |

. =200 Enter the contact
GHLEEEE ()9 | address and click here.

0K Cancel |

®  The normal open contact of X200 is entered.
8§ Ladder Program] [_ [0

Xooo Ti00

HEW [~ |

TOOO ooozz

ROOO FLOZS | Dooo

NEW |} INC)~ D1 =Dl + 1
Kz00

vew — —

@ Click [Coll] from the [Insert] menu.

| Insert (I)  Operation (O Communication (C) Tc
& conkack (4] ZrH-Shift+8 *
B conkack (B} Ckrl+5hifE+-B b

Click here.

Coil (i) 5 or Ckrl+Shift+C

Conneck line (O Chrl+Shift+Space r
Cell (E} 9 ar Space

Line (L} Ctrl+Insert ar Shift+Enker
Colurn (M) Shift+Insert
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®  The symbol of coil is entered and the coil address input dialog box appears.

Enter “LO0OQ” in the coil address.

Input coil address |
caddress (A): - lst [(li:—72nd (2] —7-3rd [3]: —
|L|:u:u:|| I I I
a|o|=] a|o|H] i|o|e
Enter the coil address and
‘ click here. % 0K Cancel
®  The following circuit is created.
E Ladder program1 M=l E3
xooo T1lo00
oooog | } 'y
Ioon ooo3z2
When the pair coil is entered, a line of
rOOD .. . FLO33 ooono
WEW latch reset is inserted automatically. INC 3 Ol 4= D1 4+ 1
%200 This is also applied for other pair coils. Lo00
WEW (|
Looo
— LR
END
ooool i I

As this is the same circuit, “NEW” is
not attached.

~-8-18 —
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8.5.7 Change of Connecting Cine with Contact

©) Move the mouse to the head of the latch reset and click. The cursor
moves to the head position.

%200 LOoD
NEW } {

LooD

Move the cursor here. ’

@ Point [Normal Close Contact] from the [Insert] menu and click [AND].

Insert (T} Operation (O Communicakion (23 Tool (T) Window (4

A contact () Ctrlshift+n v Lol sl o1

B contact (B) Ckrl+5Shift+6 AMDAY 2
Coil (i) S ar Chrl+Shift+C
Connect line () Zkrl+Shift+Space

Cell (E) 9 or Space
Line L} Ctrl+Insert ar Shift+Enter
Column (M) Shift+Insert

®  The symbol of normal close contact is entered and the contact address
input dialog box appears. Enter “R100” in the contact address.

Input contact address |
ﬁnter the contact
Address (&): [R100] address and click here.
Fr /’\

-
0K Cancel

@  The normal close contact is inserted at a place where the connecting line
was input and the circuit is changed as shown below.

X200 LOOO
NEW } (
R100 LOOO
{ R
LY
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8.5.8 Renumber of Circuits

®  Click [Renumber] from the [View] menu.

Yiew (W1 Insert (I}  Operation (&) Comr
Tool bar (T) 3

v Skakus bar (5]

v Lser message bar (L)

System composition (.,
BLZ limk info (F3L..
Error infa (&),

v Decimal (D)
Hexa (H)

Charactar width ('’ »

Comment ()
Mumber of comment lines (L) r

Monitor mode (1) (ZhElH1 Click here.
v Edit mode (E) Ckrl+E

@  Words [NEW] are cleared and the circuits are renumbered.

.
Hy Ladder program1 M=l E3
nooo 100
gooon | | Iy
Toon oooz2
.
OO0 FLO2S oooo
goooL come s bl 4= b1 4+ 1
naoo Loon
goooz [ | Iy
RlO0 Loon
L R
END
ooooz N —

The circuits are renumbered.
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8.5.9 Savingin File

®  Click [Close] from the [File] menu.

File (F3 Edit (Ey Wiew (%)  Insert (I} Oper

Bew (M., (R

Cpen (0., Chrl+D J Click here.
Save (30 Chrl+5

Save as (Al

Cutpuk in ket (T3, .,
Convett to Inkelhexa (L. ..

Transfer (Ti... Zh+Tr

serify (E) .

Comment (M) r

Specity address map File (0, ..

Frint {F}... Ckrl+P
Set page (L.,

Print preview (%)

Printer setup (R)...

Latest file

Exit application (¥}

@  As the following message box appears, click the [YES] button.
TCPRGOS-W(E)

& Sawe changes to Ladder Program1?

o ] | Cancel
The created circuit

is saved in a file

and the ladder
editor terminates.

The “Close”
operation stops and
the system returns to
the circuit creating
operation.

The ladder editor
terminates without saving
the created circuit.

--8-21 — STE 85368



TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

®  The following file saving dialog box appears.

Specify the saving folder.

Click the | =]-button, and the
saving folder can be found.

Save in; I@Tmp ™~ j gl sl

|1 Laddertsg
[+ Te200+4 T

Enter a file name to be saved.

When the dialog box is opened, the file
name used in the ladder editor is
shown. (In this example, “ladder
programl.tsq”.)

This indicates that the file name was
changed to “test.tsq”.

File name: Itest.tsq = Save I
Save as vpe: ILadder Frogram (*tsq) j Cancel |

@  Click the [Save] button. The ladder editor is closed and the created circuit
is saved in the file of “test.tsq”.
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8.5.10 Opening of Existing File

®  Click [Open] from the [File] menu.

|File (F1 Wiew (V) Operation (C)
Mew (M), CErlR

Qpen (2.,

Transfer (T, . ZhElT)

Merify (EDL..

Printer setup (R,

1 Ladder progranl

Exit application ()

@  The following [Open] dialog box appears.
Open HE

Look in: |Elep j gl I_

File name: || Open I
Files of type: IPrDject “tpi j Ciaae] |

® Change the type of file to “Ladder Program”.
|

File name; | Open

j Cancel

Files of type: ILau:Iu:Ier program [F.tzg)

Ladder program [ tzql
E ditar prograrm [*.Hd
Addrezs map [*.tam]
Comrment [*.tcm]
Lirk, table [ tlk]
Rermate [0 table [F.rin]
T aszk table [*.tk]
Reqgizter data [*.tdk]
File reqizter data [*.Hr)
Ewstend [/0 table [*.eid

i

Move the mouse pointer to g and click. As the
list box appears, click the “Ladder Program” by
means of the mouse.
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Select “test.tsq” among the displayed ladder programs.

@
open  EH
j ﬁl i =

Look in: Ia Tmp

Laddertsg
Te200H4 Tag

Click by means of the mouse.

Selected file name is shown.

File name: Itest.tsq e Spen

Files of type: ILadder Frogram (*tsq) j Cancel |

®  Click the [Open] button, and the file of “test.tsq” is opened.
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©) Move the cursor to the circuit of the latch reset.
FLO3S pooo
00001 {INC 01 4= D1 4+ 1
LOOD
oooo2 ¢
LOOD
{ R
@ Point [Delete] from the [Edit] menu and click [Line].

Edit (Ey Wiew %) Insert (I} Operation (0}  Communication (C)  Tool (T) Wind

it (T (| s > ;

= it ] et v2]ER] %

Paste (F) Chrl4+Y EI EI % H_—EC;I E -?l —
v fhsolute address mode (B) 1. |z | N

Logical address mode (I) wlgl-’l 'II-I-H-|§||J|-|'|J|{}|

Search (F)... Zkrl+F

Search previous (R Shift+F3

Searchnext () F3

Replace (LY., Ckrl+H

Jump (3], Ckrl+15

Insert (1) Insert

Input address (4., Enker

LF (E) Enker

Celete (00

Delete
Chrl+Delete

Cell (E)

Line (L)

C o L0 T Alt+Ent

Cf:umr:u:en (o) b oy ! |+I? ter Column {iZ)  Shift+Delete
P SR FrrErker Circuit () Chrl4+-Shift+Delebe
Chamge data ()., Emfker

®  The specified line is deleted.
Ay testisg _ O] %
®00o T100
ooon — |
As one of the pair coils has TDDU:'_ noosz
been deleted, the coil address
ROOO is deleted. FLOZS | DoOO
oool /\chj— Dl 4= Dl o+ 1
¥zoo
ooz — | {
onnz F END -

~-8-25 —

STE 85368



TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

©) Move the mouse pointer to circuit number 0002 and click (circuit selection).
® Point [Delete] from the [Edit] menu and click [Circuit].
Y TCPRGOS-W(J) - test.tsq [_[O]x]
File (F) | Edit (E) View (¥) Insert(I) Operation (0} Communication (C) Tool (T)  Window (W) Help (H)

= Cub(TY Chrl 4% 4 : :
Dl =7 - T A ET A |
EI 0 Pl Crly il EI @ﬁl E?|?| m“jl“:zm '0N|D0FF| E”

Absolute address mode (B) UJ|§|"| lu_lsi"_lg.lpl%li}ls_l'r_lls Il ﬂl %l |

Logical address maode (1)
m test.ksq !EI E

=

Search (F)... Chrl+F
Search preyvious (R Shift+F3 ®ooo RELL]
noooo [ } |
Search next (i) F3 | ro00 "
Replace (L)... Chrl+H H
Jump (&) Ctrl+5 wono {4 i b
xaon Looo
Insert (I} Insert nuno2 SIS
RlOD Looo
1 R
Input address (A)... Enter B
Enter nooos .

Cell (E) Delste

Line (L) Ctrl+Delete
Coluran () Shift+Delete
Circuit (I3 Chrl+Shift+Delete

Camment (09, ., Alt+Enter
Circuit commenk {13, .. Chrl+Enter

Change data (... Enter

X000 Y100
00000 } (
Tooo | ooos2
{ i
ROOO FLO3S | DODO
00001 t (INCY— D1 4= D1 4+ 1
END
00003 p
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@  Click [Save] from the [File] menu.

File (F3 Edit (E} “iew ()  Insert (I} Oper
Mew (M), Chrl+M
Open (D)., Chrl+T
Close {C)

Save as (A,

Qukput in kexk (I3,
Convert to Intelhexa (L), ..

Transfer (Ti .. CEElHT

Vet (ET. ..

Comrment (M) 3

Specity address mam file (0, ..

Prink (P3... Ckrl+P
Set page (L.,

Primt mreviem M

The file of “test.tsq” is overwritten.

Y TCPRGOS-W(T) - Ladder program1 H=] 3
File (FY Edit(E) Wiew (¥) Insert({I) Operation{0) Communication(C) Tool(T) wWindow (W) Help (H)

e 2 2 e T W i A ] 2 e 2 e L= Wl ez
O ol Sl SR #leei & | =l = ==l sl T %] 2

B #|%=|&| 2| #[3<|%| ¥[ The ladder editor is not closed, different from when
[Close] from the [File] menu is clicked.

E Ladder programi

xioo

Iooo oooz3

FLO33 oooo
INC 01 4= 01 4 1

After saving, the circuits are
renumbered.
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8.6  Transferring Circuit
8.6.1 Check for Communication Setup

®  Click [Option] from the [Communication] menu.

|C|:|mmuni|:ati|:|n iy Teol (T) F

Conneck (C)  F7F
Disconmnect (0)  Shift+F7

Option (2.,

@  The following communication setup dialog box appears.

Configration | x|

—Contiect

{* COM1 direct (F)i
{ COM2 direct (3

Property (Pl...

{ COM3 direct (T) Time out |
———— When the [Property] button is clicked, the
@ sz () detailed setup dialog box of specified port
Phone I appears.
Transfer speed (bit/sec), data bit, parity, stop
bit and flow control can be specified.

IS4 hoard L(EB) No board _
{~ I34 hoard Z(0) No board
{" I3A hoard 3(i) Ho hoard
IS4 hoard 4(R) No board
Connect ([C) 0 Cancel |

[Connect] button:  Connects after communication setup.
[OK] button: For only communication setup.
[Cancel] button:  Stops communication setup.

Caution !

The baud rate is changed over automatically.
Select the connection method alone. Normally, the property need not be changed.
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8.6.2 Connection

®  Click [Connect] from the [Communication] menu, and the PLC is
connected with the personal computer.

Check for the status bar on the bottom of the

window. Indicates that the PLC is stopped.
While the PLC is running, “RUN” is
displayed.

Connected. "TCCUH |COM1|C;;;;\\EETSTOP ¢|
—
Indicates that the PLC is connected.

Baud rate that can be connected is recognized automatically, and the connected
baud rate is displayed on the status bar.

Caution !

8.6.3 Transfer

®  Click [Transfer] from the [File] menu.

File (F) Edit{E} View (¥) Insert(I} Oper
e (M, CkelHM
Cpen (0., Chrl+0
Close ()

Save (5] ChEl+5
Save as (A,

Click here.
Cukpuk in ket (T,
Camwert ba Intelhexa (L.

Yerify (E1..,

Comment (M) r

Specity address map fle (i, ..

Prink (F1... Ckrl+P
Set page (L.,

Print neesicm (W
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@  When the following transfer dialog box appears, click the [OK] button.

Transfer

Direction(D): I C -> Equipment I Currently active file name of
la

dder program is displayed.
Click the [Reference] button, and
specify another file.

File Name(N): |C:\TMP‘\test.tsq Z Reference(ﬁ1---|
Program sizes: 9 wc%‘/ OK | Cancel |

Indicates the size of N\

Qransfer program. ) Click here.

®  Transfer starts. During the transfer, the following transfer progress dialog
box appears.

ArealA): IUsuaI Area J

TCPRGOS-W(E)

Transfer volume is displayed,
using the characters and
progress bar.

Transferring...

System RAM Area: 640/2352 Byte

ENNERNEREREREREEEN _ Cancel 1" \yhen canceling
transfer, click the
Transfer Direction : PC > Equipment [Cancel] button.

Transfer Area: Usual Area

Transferred File Name : test.tsq

@  When the transfer has finished, the transfer finish message box appears.
Click the [OK] button then.

TCPRGOS-W({1)

\E) Transferred file.
Click here.
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Caution !

While the TCmini is running, the following message box appears. Select [NO]
because data change is not possible while the TCmini is running.

TCPRGOS-W(1) |

Cannaot kranslate when PLC is running.
Stop PLC and translate?
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8.7  Online Operation
8.7.1 Start Online Ladder Editor

SIMPLE PLC FUNCTION MANUAL

®  Click [Ladder Editor] from the [Tool] menu.

Tool (T} Window (W) Help (H)
Ladder editar (L)...
Reqister editar (R, ..

Link table editar (1.

Remaote [0 table editar (EX..
File register editar (Fi...

Extend IO table sek editar (17, ..

Fa

10

F11

F1E
Shift+Fa

Indirect register monitor (M. ..
Hold manitar (H)...

OMICER Erace (T)...

Keep register (k...

Cross-teference ().,
Cross-treference lisk (5.,
Device lisk (0.,

BLZ calendar ().,
Cpkion (01, ..

Click here.

@ Data transfer from the PLC to the personal computer starts and transfer

progress dialog box is displayed.

TCPRGOS-W(E) [ %]

Transferring...

System RAM Area: 115212352 Byte

“Device — Personal computer” is specified
for [Transfer Direction] and “Ladder
Program — [Online]” for [Transfer File
Name].

Transfer Area: Usual Area

Transfer Direction : Equipment-> PC

Transferred File Name : Ladder Program - [Online]
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®  When the transfer has finished, the transfer progress dialog box
disappears and the online ladder editor starts.

E TCPRGOS-W(]) - test.tsq [online]
File (Fy Edit (E) Wiew (%) Insert (Il Operation {0} Comnunication (C)  Tool (T Window (W9 Help (H)

D[] By ][] bl #|[e] Bilrd]u]es]atlet] 2] 2 |

E%

Lo e e P e e e N N N e ) s o M T o [

TEST.tsq ladder editor
and online ladder editor
ronn are opened.

FLO3S
Idc

ga00

ooool

END
ooooz

TCmini |COML [Con o0 [5TaR 4

Caution !

In an offline state or other situation where it cannot be determined whether the
result is X000 or Y0O0O, it appears as Z000. Then, when an online connection is
established and the PLC information is obtained, X or Y is set. (However, there is
no problem with leaving this as Z.)
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8.7.2 Change of Online Ladder Editor Circuit

*  Modification can be made in the same manner as the offline ladder editor.
To change the coil address, observe the following steps.

@

oooo

oool

oooz

Move the cursor to the coil (Z100) of circuit number 0000.

Z000

— |

Bl testtsq - Usual Area - [Onling]

z100 J Move here.

ROOO

—i

TOOD

FLO3ES

IHC -

ENL

[ O] =]

ooozz

oooo
Il 4= D1 +

1

@

Click [Input Address] from the [Edit] menu.

Edit (E)  Wiew (W) Insert (I)  Cperation (20

Uk (T Chrl4
oy (T (Zhr 4T
Paste () Zhr[
fb=solute address mode (B)

Logical address mode (T

Search (F)... Ckr[+F
Search previous () Shift+F3
Search nexk (M) F3
Replace (L), .. Ckrl+H
Jump (G0 Chrl4+13
Insert (1) Insert

Input address (4)...

Enter

LF (E} Enker
Delete (D)
Commenkt {2, alt+Enter
Circuit camment {1, .. Ctrl+Enter
Change data (... Enter
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®  As the coil address input dialog box appears, change the coil address to
“Y200”.

Input coil address

Replace with

hddress (&) “Y200”. (&) —-3rd (3]

ilo|= g_rlv'
After changing the
coil address, click
}ere.

0K Cancel

@  The coil address is changed.

®  Click [Write to PLC] from the [Operation] menu.

| Operakion (&0 Communicakion (C)  Tool (T)
RLUMCR) Chrl+Shift+R
STOP(S) Chrl+5hift+5

Force-set (o
Force-reset (F)
SebfReset (T SMACE

Click here.

I|I|'|I|I ”tE' t|:| F'I_I: |: I|I|'|I|I :| I::tr'|+'|||'|.|'
Reload (L) Ckrl+R

Clear errar (E)
Clear user message (1)

Change Ife (I,

®  As the following message box appears, click the [YES] button.

TCPRGOS-W(1) Ed |

. “YES” button: Starts writing.
W'rite: ko PLC? “NO” button: Stops writing.

“Cancel” button:  Stops writing.

Yes | Mo
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@  The transfer progress dialog box is displayed and writing to PLC starts.
When it has finished, the transfer progress dialog box is cleared.

Click [Reload] from the [Operation] menu.

| Operakion (&0 Communicakion (C)  Tool (T)
RLIM(R) hrl+ShiFt+F.
STOR(S) Chrl+Shift+5

Force-set (0
Force-reset (F)
SebfReset (T SMare

Write ko PLC (W) Chrl+w

Reload (L)

Clear errar (E)
Clear user message (1)

Chamge Ife (I,

®  As the following message dialog box appears, click the [YES] button.

TCPRGOS-W(E) B

® Read?

“es

© The online ladder editor is closed and the transfer progress dialog box
appears. Then the transfer starts.

@ When the transfer has finished, the transfer progress dialog box is closed
and the online ladder editor starts again.
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8.8 Monitor
8.8.1 Selection of Monitor Mode

®  Click [Monitor Mode] from the [View] menu.

| Yiew (%) Insert (I) Operation (20 Comr
Tool bar {T) 3
v Status bar (3)
v Lzer message bar (L)

Swskemn composition (C)...
FL link info (Fl...
Error info (4.,

[Monitor Mode] or [Edit
Mode] “\"-marked is the

currently selected mode.
In this example, the [Edit

Mode] takes effect. v Decimal (D)
The mode can be changed Hesca (H)
over by clicking.
Charactar widkh (it »

Comment ()
Mumber of comment lines (L)

Maonitor mode (M) Chrl-+M
v Edit mode (E) Ckrl+E
Fenumber (I F5

@  The monitor mode replaces the edit mode.

Etest.tsq - [Online]

Z000
oooo

ROOO

ool =t

oooz

M[=] E3
Z100
TOO0 onozz
] ooozz
FLOZE ooon
INC ] o00004s D1 + 1
o ZHD Yo

—-8-37 —

STE 85368



TSLBOOO Robot Controller SIMPLE PLC FUNCTION MANUAL

8.8.2 Designation of PLC RUN or STOP and Compulsive Setting of Contact

®  Click [RUN] from the [Operation] menu.

|0peratiu:un (0 Communication (C) Toaol (T)
RUMCRD Ckrl+Shift+R

STOP(S) Chrl+Shift+35

Force-set (0
Force-reset (F)

Set/Reset (T Space
YWrite ta PLC (W) Chrl+W
Reload (L) Chrl+R.

Clear errar (E)
Clear user message (1)

Change Ife (I,

@  As the following message box appears, click the [YES] button to run the

PLC.

Yes

©) Make sure that the cursor is located at the normal open contact of “Z000”
in circuit number 0000. Then click [Force-set] from the [Operation] menu.

| Operation (20 Communicakion (C)  Tool (T)
RLIM(R Chr S hift+R
STOR(S) Crl+Shift+5

Force-set (20

Faorce-reset (F)

Set/Reset (T) Space
Yirite ko PLE (W) Chr |+
Reload (L) Ckr|+R

Clear error (E)
Clear user message (L)

Change Ii20(I...
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@  As the following message box appears, click the [YES] button.

TCPRGOS-W() |

®  The normal open contact of “Z000” in circuit number 0000 is compulsively

set.
Bjtesttsq - [Online] =] E3
2000 2100
nooo |
TOO0 00as3z
4 ooolo
ROOO 35 Laoa
oool -t INC ] oooOO4m D1 4+ 1
ooz END: e
The current value of the timer counts down.
When the value becomes 0000, coil “TO00” is also set and

the display changes as shown below.

TOOo ooos 2
[ulu]ululn}

®  Click [STOP] from the [Operation] menu to stop the PLC.

Operakion (&0 Communicakion (C)  Tool {T)

RLUM(R Ckr+-Shift+R
STOR{S) Ckrl+Shift+5

Force-set ()
Force-reset (F)

Set/Reset (T Space
Wit bo PLC (40 kel
Reload (L) Ckrl+R

Clear error (E)
Clear user message (1)

Change Ife (I,
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The normal close contact is set and monitored as shown below.

B test.tsq - Usual Area - [Online]

zZ0on
oooo

zl00

TOOO

EO00
e

FLOZE

oool

o IHC Yo

oooz

Click [RUN] from the [Operation] menu.

| Operakion (&) Communicakion (C)  Tool (T)
RUMCRD Ckrl+Shift+R
STOR(S) Chrl+Shift+5

Force-set (O
Force-reset (F)

Set/Reset (T Space

Chrl4-
Chrl4+-R

Wrike ko PLC (W)
Reload (L)

Clear error (E)
Clear user message (1)

Change Ife (I,

©)

PLC.

@ Fun PLC. OK?

Y'es |

Click here.

© Monitoring is performed as shown below.

o END e

- [O] %]

o003z
o003z

Looo

000004 Tl + 1

As the following message box appears, click the [YES] button to run the

A testtsq - Usual Area - [Online]

Z000

Z100

oooon

Tooo

ROOO

FLO3E

ooolL

oooz

The data of register DO0O has incremented.

—-8-40 —

o IHC

END Joet

=] E3

[ulafujcy:s
ooozz

oo
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8.8.3  Quit of Monitor Mode

®  Click [Edit Mode] from the [View], and the monitor mode terminates with
the edit mode selected.

Yiew () Insert (I3 Operakion (0 Comr
Tool bar (T) 3

v Status bar {5)

v Lser message bar (L

System composition (...
PLZ limk imfo (B ..
Error infao (8.,

v Decimal (O
Hezxa (H)
While the monitor
mode is effective, a Charactor width (W) ’
“v"-mark is attached Camment ()
here. mumber of camment lines (L) » Click here.

Chrl+M

v Monitor mode (M)

Renumber (T FS

Caution !

In the monitor mode, editing of a circuit (modification, addition, deletion, etc.) is
not allowed. Edit after selecting the edit mode. A modified circuit cannot be
monitored unless written to the PLC. After writing it to the PLC, read and call
the latest online ladder editor.
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One Point Advice

® Changeover of decimal/hexadecimal notation

The notation comes in two (2) types; decimal notation and hexadecimal
notation.

To change over the notation, click [Decimal] or [Hexadecimal] from the
[View] menu. The menu item marked with “¥” on the left side is the
currently selected notation.

Example of hexadecimal notation:

8§ test tsq - Usual Area - [Onling]

0003z
] ooozz

oooo
0Z6S14m Tl + 1
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8.9  Monitoring Register Data
8.9.1 Start of Online Register Editor

®  Click [Register Editor] from the [Tool] menu.

|Tn:n:|I (Th Window (w0 Help (H)

Ladder editar (L. .. F3
Register editar (R)... g
Link table editar (1. F10

Remote I/ table editar (E),,. FLL Click here.
File reqister editor (Fi. .. F12

Extend Iyo kable sek editar (17,.. Shift+Fa

Indirect reqister monitor (M.,
Hold maonitar (H. ..

Ol OFEE brace (T, .

Keep reaqister (K1,

Cross-reference (1)...
Cross-reference lisk (3)...
Device list (D).,

PLZ calendar {1, .,
Cption (2, .,

@  The online register editor starts.

A TCPRGOS-W(J) - Register data [online] H=] E
File (B} Edit(E) “iew () Operation (2 Communication (2 Tool (T)  Window (A0 Help (H)

D[] my| oot (Tl Bl 2 (]| llreitlri]e2led] 21| 2
B B SR [oir tee[oeoper] B[ Ll 2?7

2| o|e|v|e[x|r[@lc[s|ala|n|mBle]n]s[x]m[a[u]

Er \\/The tool bar for the CaI.I the on.lme
- | register editor is selected | register editor.
k\f?w'

noonl ”"”I_H I =-q

),]Register data [online] =]
noni3 FEDCEAA®BSS8 76543210 dcH del demw HEX ‘|

cooodJ BB OBO0000C@ROCORO0O 104 100 26724 G864

ool 0000000000000 00 ooo ooo 00000 0ooo

ponz JO000000OQCOOOO0O0O0OOO ooo ooo ooooo  0ooo

ponz 0000000000000 0O0O o000 oaoa 00000 0000

pood 0000000000000 0O0O ooo ooo 00000 0ooo

pons J O 00000QCQOO0OO0OO0O0O0O0OO ooo ooo ooooo  0ooo

pong 000000000000 0OO0O o000 oaoa 00000 0000

pooy 0000000000000 0O00 ooo ooo 00000 0ooo

pong JO0O0000OQCOCOOO0O0OUOOO ooo ooo ooooo  0ooo

pooe 0000000000000 OCOOO o000 oaoa 00000 0000

pooe 0000000000000 0O0O0O ooo ooo 00000 0ooo

pone J 000000 QCOCOQOOO0O0OOOO ooo ooo 00000 0000

TCmini  [COM1 [Con[oo[RUM 2
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8.9.2 Compulsive Setting of Device

@

@

Click Bit E of D002 by means of the mouse and move the cursor.

4 Register data - [online] _ O] x|
FEDCBAO92 760543210 deH del dcW  HEX Al

pooo BO0OBOONRUNCD0ONON0 151 074 -2e206 9744

ool JOO0ODOO0O00O0OQOO0000 ooo ooo  ooooo oooo

pooz JOCOOO00C00000000O0 ooo ooo  ooooo  oOO00

poo: OON\ 00000000 gpp goo 00000 0000

poos 00D Click here hoo 000 00000 00od

poos DO OD . : hoo ooo 00000 0000

poos 0 0 00| The triangle mark hoo ooo 00000 0000

voor 0000 indicates the cursor. P°° 900 00000 0000

voos 0000 ‘oo ooo 00000 0000

poos JO0O000DUJU0U00OUCOO0O0OU ooo ooo  00ood  oooo

pooa JOO0O00O0O0000000000 ooo ooo  ooooo  oooo

pooe 000000000000 000 ooo ooo  ooooo o000

pooc 000000000000 000 ooo ooo  ooooo o000

poor JOOOO0O0O0000000000 ooo ooo  ooooo  oooo

Click [Set] from the [Edit] menu.

EditiE) Wiews ()  Cperation (03 Comr
Jurnpli) »

Set: Compulsively sets a reseﬁ
device at the cursor position.

Reset: Compulsively resets a set
device at the cursor position.

I Set/Reset: Compulsively
changes over the set/reset status

of a device at the cursor position.

_/

Shift+Insert
shift+Delete

Reset(F)
Set/Reset (E) Space

Change data ()., Enter

®  As the following message dialog appears, click the [OK] button.
TCPRGOS-W{1) |
Forcs-set, OK?
| Yes
@ Bit E of DOO0O is set compulsively.
4] Register data - [online] M[=] E3
FEDCEALS 2 76 543210 deH del del  HEX .
coooc OBBO0BBO0OBB000800 102 196 zez0s 6604
ool JOOO0000O000000000 ooo ooo  ooooo  oooo
pooz (MBO0OCQOOQOO0CO00O0000 os4 oo 1e3sd 4000
ooz JOO00000000000000 ooo ooo  ooooo  oooo
poos JOOO0O0OQ0O000000000 ooo ooo  ooooo  oooo
DDDEQQQQQQQQQQQQQQQQ 000 000 00000 0000
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8.9.3 Moadification of Word Data Specified by Address

O] Move the mouse pointer to the hexadecimal data area of D002, then click.

4 Register data - [online] M= E3
FEDCEALS 276542210 deH del dell  HEX =

cooo BBOB0000@BCOB0000 =02 zi2 -1zo70 DODR

ool HOO00000000000000 ooo ooo  oooOO QOO0

pooz JBO0000000000000 o054 ooo  lezsd

cooz 000000000000 0000 ooo ooo  ooooo

roo4a DOO0C0O0000000C0000 ooo ooo ooooo

coos 000000000000 0000 ooo ooo ooooo Click here.

Doos H H H H H H H H H H H H H H H H oon oon ooooo  oo00dl  Selected data are

noo? poo oo ooooo oood| (i i

poee 0000000000000 000 000 coo  oooos ooool_ P oved inversely.

Donsgggggggggggggggg 000 000 00000 0000

@  Click [Change Data] from the [Edit] menu.

Edit(E) Wiew (W) Operakion (0  Comr
Jurnpli) »

Set (o) Shift+Inserk
Fesek{F) Shift+Delete
Set/Reset (E) Space

Change data (M)... Enter

®  The following [Change Data] dialog box appears. Change the data to
“‘FFFF” and click the [OK] button.

Modify Data

The current value is Data(Q): [U _ FFFF]
displayed as the initial

value. Replace with T
“EEEE". Cancel |

After changing
the data, click
here.

@  The data are changed.

4] Register data - [online] - O] x|
FEDCEALGSE 76543210 deH del dell  HEX
oo CBOBOBOBBC0 000000 o057 187 22459 57BE
ool 000000000 000000 ooo ooo ooooo oooo
vooz BB BOOORO0RRORRN =55 255 -oooon (BN
ooz J000000000000000 ooo ooo ooooo  oooo
oo JO00000000000000 ooo oo ooooo  oooo
coos JO000Q000000000000 ooo coo ooooo oo
pooe JOQ0QOO000000000000 ooo ooo ooooo  oooo
poo? JO0QDO000Q0000000000 ooo ooo ooooo oooo
poos JO0O0O000000000000 ooo ooo ooooo oooo0
poos JO0O0O000000000000 ooo ooo ooooo ooOo0
none TN ana ann AfAAn AAAn
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8.10 Quitting the TCPRGOS
8.10.1 Exit from Active Editor

®  Click [Close] from the [File] menu. The active editor terminates.

File (F3 Edit(E} Wiew (V) Operatior
Mews (M), .. Chrl+R
Open (D)., Chrl 0

Save (5] Chrl+5
Save as (&l .,

Transfer (T)... Chrl+T

Yerify (ED...

Prink (... Chrl+P
Sek page (LY.,

Print prewigw (4]

Printer setup (R]...

1 kesk.ksq

21 adder rranrami bzn

@ Repeat Step @ above and quit all editors (online ladder editor, online
register editor, offline ladder editor (“test.tsq”)).

One Point Advice

© Active editor

Indicates the editor which is operated currently. It is located on the
forefront among the TCPRGOS-W windows. To change over the active
editor, click the editor name shown in the “Window” menu.

window (4 Help {H)

Cpen new windaw (k)
Close all (L)

This area.

Cascade (C) Editor marked “V” on
Tile (T} the left side is the
Arrange icons (4) currently active
editor.

1 kesk.ksq
2 kest ks [onling]
v 3 Reqgister data [anline]
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8.10.2 Quit of TCPRGOS-W

®  Click [Quit Application] from the [File] menu. The TCPRGOS-W
terminates to close the window.

File (F) “iew (%) Cperation (23 Co

Mew (M., kel
Cpen (0., ChrHD
Transfer (T]... Chel+T
werify (E)...

Printer setup (R, ..

1 test.ksq
Z Ladder programl.tsg
3 T51KSEQDL . bsq

Exit applicakion (%)

Caution !

You need not quit the TCPRGOS-W after closing all active editors. You can
quit by only clicking [Quit Application] from the [File] menu with the editors
opened. When change was made in any editor, appropriate message box
appears to ask whether each change should be saved or not.
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8.11 How to Uninstall

Before uninstalling the TCPRGOS-W/(E), delete the registered OCX file.
Otherwise, unnecessary key is left in the registry.

Deletion of registered OCX file

Double-click and execute "Unregist.bat" in the install directory.

When the system displays a message box, register or deletion of OCX file has
finished.

Uninstall the TCPRGOS-W(E) by selecting [Control panel] — [Add or delete
application].
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Section 9  Advice of Sequence Program Creation

This section describes some sample circuits which you can refer to when creating a
sequence program.  Also refer to the standard ladder sequences in Section 11.

9.1 Turning ON/OFF External Output by DOUT Command

| HO00 Y100 )_{
[ r
| 1 C
DOUT1 OuUT1
HOOO turns on and off by the DOUT(1) and DOUT(-1) commands, respectively.
As Y100 operates, interlocked with HL00 ON/OFF, the HOOO state can be output to
an external device, interlocked with the DOUT command.

(The HOOO state can be output to any destination by changing the output relay
address.)

9.2 Input of External Signal by DIN Command

| X000 G000 )_‘
[ e
| 1 —\
IN1 DIN1
The G000 state is read by means of DIN(1) and DIN(-1) commands.
As G000 operates, interlocked with X000 ON/OFF, the X000 state can be read by
the robot's DIN1 command.

(Any input destination can be ready by the DIN(1) command by changing the input
relay address.)

9.3  Output of AUTORUN Signal to External Device

| H138 Y110
[ e ) \
| 1 L
AUTORUN OuUT17
H138 is the interface relay indicating that the robot is working in the automatic

operation. This state is output to an external device. (It can be output to any
output designation by changing the output relay address.)
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9.4  Generating Alarm in TS1000 by External Signal

| X002 G110
| Id
11 L
IN3 AL1-037

When external input IN3 (X002) turns on, G110 turns on accordingly. When G110
turns on, an alarm (1-037) is generated in the robot controller.
(The alarm can be generated by any input by changing the input relay address.)

9.5 Output of Value to Control Panel

| FLOO6 D470 D600 00001
e -
{ mov D1 (K)D2 K=K3

The content of D600 is transferred to D470 by extension instruction (or command)
FLOO6. The FL command executes a command as per the signal state. In this
example, as the signal is always ON, data is transferred in each scanning.

In D600, a value written to system variable PLCDATAW1 (robot language) by the
robot program is stored. In the above program, this value is transferred to D470
which is the exclusive register indicating a 7-segment value of the control panel.

By changing the source register, any data such as constant and sequence operation
result can be displayed.

9.6 Change of Output Destination by Sequence Parameter

HO00 H110 Y100
| | | | ( )
1 1 \
DOUT1 SEQPARAL OouT1
H110 Y101
P (
1l \
SEQPARAL ouT2

H110 is the relay which can be turned on and off by user parameter of TS3000.
When "1" (ON) is specified for appropriate parameter, DOUT(1) turns on Y100.
When "0" (OFF) is set, DOUT(1) turns on Y101. When SEQPARA* of H110 ~
H117 is used, you can change the sequence motion by the robot parameter without
changing the ladder sequence.
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9.7 Fault Signal Turns On Even When Emergency Stop Pushbutton Was

Pressed
H13D Y12D
| | e
[ L
ALARM OuUT45
H130
L
A1
EMSST

The ALARM (H13D) signal is set to ON when an alarm occurs. However, the fault
signal does not turn on when the emergency stop pushbutton is turned on (8-014
occurs). By also monitoring the EMSST state, the states when an alarm occurs or
when an emergency stop pushbutton was pressed can be output.

9.8 Starting the Robot by an Input Signal from Fieldbus

| X200 G136
| | (
| 1 L )—‘
Fl1 RUN
When (X200) in the input from a fieldbus connection is set to ON, G136 turns on,
and the robot program runs.
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9.9

RO01

SIMPLE PLC FUNCTION MANUAL

Circuit Generating 1 Pulse at Power ON

A1

e

/e

R0O00

R0O01

\TJ

\TJ

Power supply |

RO00 |M|l scan time
ROl |

Just after the power is turned on, RO0O0 turns on in the initial scanning.

ON in the 2nd scanning, RO0O turns off.
This can be realized by one (1) command when F*63 is used.

9.10 Circuit Generating 1 Pulse at Start

x:)?o R|031 R000
I A1 \ )_
IN1
R0O1
¢
X000 |
R0O0O |M|l scan time
ROO1 |

At the start of input X000, one (1) pulse is generated.

Note:
scanning.

- 94 —

As ROO01 is

If the PLC starts running while X000 is ON, R0O0O turns on in the 1st
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9.11 Circuit Generating 1 Pulse at Fall (1)

x:)j)/o RIOJO/l R000
A1 A1 L D
IN1
R001
—(
¢
X000
1
RO00 &—SJ]1 scantime
R001 |

With the fall of input X000, one (1) pulse is generated.

Caution:  When X000 is OFF, R000 turns on in the 1st scanning after power ON.
(Necessary measures are taken in Para. 9.10.)

If the PLC starts running while X000 is OFF, R0O0O turns on in the 1st
scanning.

9.12 Circuit Generating 1 Pulse at Fall (2)

X000 R0O01 R002 R0O00
) -
IN1
R0O01
-
R002
C )
Poweron ____ |
X000 1
RO0O [€——] L scantime
root [ L |
rRoo2 ___ |

With the fall of input X000, one (1) pulse is generated. RO0O0O will not turn on at
power ON.
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9.13 Self-Holding Circuit (Priority Is Given to Reset)

X|0?0 X|O?/1 R0O00
'
11 Ed \ )_
IN1 IN2
R0O00
| |
11
X000 | I
X001 | -
rooo | |

When X000 is turned on once while X001 is OFF, output RO0O0 turns on, which is
kept even after X000 is OFF. When X001 turns on, RO0O turns off.

9.14 Self-Holding Circuit (Priority Is Given to Set)

X000 R000
|| (
] \
IN1
R000 X001
|| L
I Al
IN1
X000 | |
X001 | |
R0O00 | |

When X000 is turned on once while X001 is OFF, output RO0O0 turns on, which is
kept even after X000 is OFF. When X001 turns on, RO0O turns off.
If X000 is ON while X001 is ON, R0O0O turns on.
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9.15 Interlock Circuit

X000 X002

Y101

Y100

|| | | (
11 Al Al \
IN1 IN3 OuT1
Y100
||
11
X001 X002 Y100 Y101
|| | | (
| Al Al \ )_
IN2 IN3 ouT2
Y101
||
11
X000 [ 1 [
X001 [ ] [ |
R002 [ | [ |

Y100 I I

Y101

Either X000 or X001 whose circuit turns on first is ON, and the other circuit will not

turn on.

When both circuits are turned on at the same time, the upper circuit

(Y100) turns on by the scanning system. Useful for the motor CW/CCW circuit.

9.16 Alternate Circuit

XP(I)O FEO063
e
11 \ EDG )_
IN1
R0O00 R0O01 ROO01
| | | (
11 A1 |
R0O00 RO0O1
| | |
A1 11
X000 | | | |
R000 M 1 M

R0OO1 _I l—l

Every time input X000 has turned on, output ROO1 is reversed. Thus, an alternate
output can be given, using the normal open contact of the momentary switch.

R0O00
B1
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9.17 Non-Modal Timer Circuit

X000 TO0O 00010
1] C
IN1
TOO0O RO00O
+ —( )
xo00 [ 1 [
T000 | |
RO0O I;I 1 sec I_I

When input X000 turns on, RO0O turns on for the time set on the timer.
If the ON time of input X000 is shorter than the timer-set value, the ON time of R0O00
is identical with the ON time of X000.

9.18 Non-Modal Start Timer Circuit

X000 FE063 RO00
|| ( epc ) B1
IN1
R:)?O T000 00010
r
11 L -
ROO1 T000 RO01
[ [ ke _r
11 A \
xo00 [ 1 M1
RO00 N N
RO0OO I@l 1 sec Igll sec

When input X000 turns on, RO0OO turns on for the time set on the timer.
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9.19 Circuit Turning ON and OFF at Predetermined Intervals

AO050
| |
N

Y100

A051
| |
1

f :
OouT1
Y101

Y100

Je—>|1sec_|

/e

)_
ouT2

[ 1

Y101 |

| 2 sec

—

SIMPLE PLC FUNCTION MANUAL

A050 is the special auxiliary relay which repeats ON and OFF at one (1)-second

intervals.

A051 is the special auxiliary relay which repeats ON and OFF at two (2)-second

intervals.
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9.20 Step Sequence Circuit

X000 R0O10 RO0O1 RO00
|| | | v (
11 Al A1 \ )_
IN1
12{0]0]0] RO10
|| s
11 \ )_
X001 RO00 RO11 R002 R0O01
|| || | | ( )_
11 Al Al \
IN2
RO01 RO11
|| (
11 1§ )_
X002 RO0O1 R0O12 R0O03 R002
|| || | v | v ( )_
11 11 Al A1 \
IN3
R002 R0O12
| | e
11 \ )_
XIOIO3 R|O?2 RO13 R003
| b e
11 11 Al \ )_
IN4
R0O03 RO13
| | e
11 \ )_
X000 | | [ 1
X001 | |
X002 M [ ]
x03 ] 1 1 I
Rooo —_J |
ROO1
R002
R003

When X000 turns on, RO0O turns on accordingly.
When X001 is ON, R001 is ON with RO00 OFF.
When X002 is ON, R002 is ON with RO01 OFF.
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Section 10 Troubleshooting
10.1 Robot Servo Will Not Turn ON

® Isinterface relay SVOFF (R33C) turned on?
When the SVOFF signal turns off, the servo turns off. Design the sequence
and external circuit, therefore, so that interface relay SVOFF can be turned on.

@ Is the alarm (8—014 Emergency Stop SW ON) generated?
If this alarm is generated, make sure that the EMERGENCY stop pushbutton
switch is not pressed. In addition to this, make sure that the TP or TP jumper
connector is connected.
Wiring of the EMERGENCY stop switch is the special line. Perform check on
the wiring of EMS** and EMA** pin connected to the EMS connector.

Connector
(INPUT)

TSL3000 _
Robot controller €—— | —»  User side

20

21

17
18
19
36
37
CASE} ——

EMS1B
EMS1C : | Emergency stop contact 1

EMS2B oo
EMS2C | Emergency stop contact 2

XM3B-3722
7_7/ (Dsub-37S)
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10.2 Program Cannot Run

@

@

Is the program selected?
Is the servo ON?

Is interface relay STOP (R338) ON?
When the STOP signal turns off, the robot stops. Design the sequence and
external circuit, therefore, so that interface relay STOP can be turned on.

Is interface relay BREAK (R33B) ON?
Like the STOP signal, when the BREAK signal turns off, the robot slows down
and stops.

10.3 Sequence Program Cannot Be Transferred by TCPRGOS

The sequence program areas which can be used by the user are areas 1 and 2.

Change the sequence area, referring to Para. 2.4.

10.4 Sequence Program Is Cleared at Power ON

Sequence program area 1 is the RAM area for debugging. The sequence program

is cleared after the power is turned off, then on again. To use the sequence

program after debugging (check of operation), transfer it to program area 2

beforehand.

10.5 TCPRGOS Will Not Start

Are the specifications of your personal computer identical with those of the
TCPRGOS? (See Para. 8.1.)

If the TCPRGOS will not operate just after it is installed, the DLL file version may be
old. When this is the case, install the newest DLL file according to the following
procedures.

@

Quit all other applications, then make sure that the following files are present in
the system directory.

MFC42.DLL MFC42LOC.DLL MSVCRT.DLL
CMCTLIP.DLL COMCTL32.0CX
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® Confirm the version of each file. If it is older than the version below, delete

the file.
File name Version
MFC42.DLL 5.0.000
MFC42LOC.DLL 5.0.000
MSVCRT.DLL 5.00.7303
CMCTLJP.DLL 5.01.4319
COMCTL32.0CX 5.01.4319

Right-click a relevant file and select [Property]. When the dialog window is
displayed, select the version information tag and check for the version.

® Install the TCPRGOS software again, referring to Para. 8.3.
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10.6 Extension I/O Does Not Operate (Malfunctions)

® The extension I/O RUN lamp is off.
See Para. 3.8 and check the connection and user parameter settings.

@ The extension I/O sequence is defined twice.

X000 Y140
[ r
A 1 L )
IN1 EO1
X040 Y100
[ r
1 L )
Ell OuUT1
YA\
r FLO06 R24W X04W 0004
— mov )— D1 «(K)D2 K=K3
FLO06
r Y14W R44W 0004
B { mov )— D1 «(K)D2 K=K3

In the above figure, the X000 input is output to Y140 at A, and the state of R440 to
R47F is transferred (output) to Y140 to Y17F at B. As a result, the R440 state is
output to Y140, and the A circuit result is not output.

To prevent this problem, the B circuit must be deleted, but this will also delete the
transfer to Y141 to Y17F. Therefore, a separate circuit needs to be added.

- 104 - STE 85368



TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

10.7 Sequence-Related Alarm Occurred in TSL3000
8-227 PLC STOP
Possible Cause:  The sequence of the PLC remains stopped.

Remedies: If the sequence program has been stopped intentionally from
the TCPRGOS, there is no problem at all. Turn the power off,
then on again, or start the sequence program from the
TCPRGOS.

This alarm may occur if the hardware went wrong or an error
was found in the sequence program. When this happens, the
following alarm (1-***) is also generated at the same time.
Identify and remove the cause of the error to start the PLC.

1-164 PLC Backup data error
Possible Cause:  The sequence program of TCmini has been destroyed.

Remedy: Transfer the program again, using the TCPRGOS.
If a backup RAM (domain 3) is used, set to domain 1, and turn
the power off, then on again to transfer the program.
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1-166 PLC Remote unit error

Possible Causes: @  The setting of connecting the extension 1/O unit is not
identical with the user parameter setting.
@  Wiring of the cable is done incorrectly.
®  The connected I/O unit will not operate normally.

Remedies: ® Perform check on the user parameter setting. (See Para.
3.7.3))
@ Connect the cable. (See Para. 3.7.2.)
® If the external power supply is used, turn on the power of
the extension I/O unit before the controller power.
If the I/O unit has malfunctioned, contact our after-sale
service agent in your territory.

1-169 PLC Undefined label

Possible Cause:  The label used in the sequence program is not defined.
Remedy: Correct the sequence program, using the TCPRGOS.
1-170 PLC Invalid command

Possible Cause:  An illegal command (i.e., instruction word) is used in the
sequence program.

Remedy: Correct the sequence program, using the TCPRGOS.
1-173 PLC Overlap label
Possible Cause: Duplicate definition of the label used in the sequence program.

Remedy: Correct the sequence program, using the TCPRGOS.
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Section 11 Standard ladder sequence program

Standard ladder sequence program

Koo G000
0o000d — F —
INFUT OIH

@ |1rin 01
%ot G001
ao0al — F =
IHFUT OIH
20PIH 3]

Kooz GO0z
o000z — F —
IHRUT OlH
ZPIN 3]

KO0% G003
00002 — } —
INFUT OIH
21PIN 4y
%004 GoO04
noo0d — } —
IHRUT OlH
3PIH 51
%005 G005
00005 — } —
INFUT OIH
22PIN (&)
KOOE GO0
Q0008 — | =
IHFUT OIH
AR 7l
X007 G007
00007 — | —
INFUT OIH
ZERIN 3]

WosE G100
ao0as — | =
HAKD OIH

®@ |1 (201
K033 G101
00008 — F —
HAND OlH
N2 [znz)
KOEh G102
0010 — } —
HAND OIH
N3 (203)
KO3E G103
001l — } —
HAND OlH
N4 (z04)

HOEC G104
o001z — } —
HAND OIH
[IH (2050

*Explanations of typical circuits are shown below.
@® The external input (input connector pin no. 1) contact X000 is connected to the
G000 (DIN1) coil, and the robot program "DIN(1)" input is set.

@ The hand input (hand pin no. 1) contact X038 is connected to the G100 (DIN201)
coil, and the robot program "DIN(201)" input is set.
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%030 G105
00013 — | —
HAND niM
I & (208}
NO3E G106
o014 —q | —
HAND OiH
N7 (207}
KO3F G107
Q0015 — | —
HAND OiH
Mg (202}
Hooo 100
Q0016 |— | —
[Tk auTeuT
{1 1PIH
Hoo1 w101
0017 — | —
noutT auTRuT
(2} 14PN
Hooz w0z
00018 — | —
naouT auTRuT
€3] ZPIN
Hoog w103
00018 —p | —
naouT auTRuT
(a) 15P1N
Hooa w104
noozo —q } —
naouT auTPuT
(5) 3PN
HOoS w105
00021 — } —
nouT auTPuT
(81 16PN
Hoog w108
noozz — | —
nautT auTPuT
(72 AP
HooT 107
o023 — | —
[tk auTeRuT
(g 17PN
H100 128
aooza — | —
[tk HAHD
[zo1) T
H101 129
Q0025 — |
[tk HAHD
(2021 Tz

® The robot program "DOUT(1)" output coil HOOO(DOUT1) is connected to the Y100
(OUT1) coil and output to an external output (output connector pin no. 1).
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H102 W12A
00026 —— |} H
nourt HAND
(202} ours
H102 Y12
00027 — | —
nout HAND
(20a) ouTa
Hi04 Y130
oon2g — | H
nourt HAND
(2053 ours
H105 Y130
00029 —— |} H
nourt HAND
(208} ouTe
H106 ¥12E
00030 — H
nout HAND
(207) ouT?
H107 ¥13F
00031 — | H
nourt HAND
[208) oure
EXT_IN 1-84 => DINCI01)-(164)
FLOOE G0 AW Zo4w aoaoa
0003z HOY M = (RIDZ  K=KZ
DOUTC1010-C164)  -» EXT_OUT 1-84
FLOOE Z1aw HOam noooa
00033 MO¥ D1 = (EJDZ  K=KZ
FIELDEUS_IN 1-112 > DIHCE010-0364), (401)-448])
FLOOE Gzow Zaow ooy
00034 MOY v D1 = (E)DZ  K=K3
DOUT(201)-(364), (401)-(a48) -> FIELDEUS_OUT 1-112
FLOOB zzow Hzow aoaoT
00035 HOY M = (RIDZ  K=KZ

@ The extension input (EI1 to EI64) is used as the robot program "DIN (101 to 164)"
input.

® The robot program "DOUT (101 to 164)" is output to the extension output (EO1 to
EO64).

® The fieldbus input (FI1 to FI1112) is used as the robot program "DIN (301 to 364)
and DIN (401 to 448)" input.

@ The robot program "DOUT (301 to 364) and DOUT (401 to 448)" is output to the
fieldbus output (FO1 to FO112).
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wo0E (| |} 1 H
FIELDEUS | USER_PAR DIH
IH113 5™ (4431
Hit1g G130
! H
USER_PAR STROBE
M
ooz H112
—
IHPUT USER_PAR
25P1HN 5
w27 ARE:] G271
00037 1 } 11
C) FIELDEUS | USER_PAR DIH

oonss

nzvn LARE] G270

IN114 M (450)

Hit1g G131
I

I
USER_PAR PRG_RST
M

w03 H112

1 —
IHRUT USER_PAR
TRIH 1]

G173

—
FANEL
PRG_RST

ez Hit1g G272

— 1
FIELDEUS | USER_PAR DiK
IN115 541 (451)

H112 G182
[

k
USER_PAR STEP_RET
s

£00A Hit1g

IHPUT USER_PAR
ZEPIN M

When H118 is OFF, the fieldbus input (F1113) contact X270 is connected to the
G270 (DIN449) coil, the robot program "DIN(449)" input is set, the external input
(input connector pin no. 25) contact X008 is connected to the G130 (strobe) coil,
and the system signal "STROBE" input is set.

When H118 is ON, the fieldbus input (FI113) contact X270 is connected to the
G130 (strobe) coil, and the system signal "STROBE" input is set. At this time, the
external input (input connector pin no. 25) is disabled.

When H118 is OFF, the fieldbus input (F1114) contact X271 is connected to the
G271 (DIN450) coil, the robot program "DIN(450)" input is set, the external input
(input connector pin no. 7) contact X009 is connected to the G131 (PRG_RST) caoil,
and the system signal "PRG_RST input is set.

When H118 is ON, the fieldbus input (FI114) contact X271 is connected to the
G131 (PRG_RST) coll, and the system signal "PRG_RST" input is set. At this time,
the external input (input connector pin no. 7) is disabled.

When connected to the touch panel, the touch panel input (PANEL_PRG_RST)
contact G179 is connected to the G131 (PRG_RST) coil, and the system signal
"PRG_RST" input is set.

The H118 signal is switched on and off by the user parameter [U35] setting. For
details, see the User Parameter Operation Manual.
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n273 H11s
00088 |— | 1
FIELDBUS | USER_PAR
IN11g sw1
H118
I
USER_PAR
su1
X008 H11s
INPUT USER_PAR
PIN sw1
n274 H11g
00040 |— | 1~
FIELDEUS | USER_PAR
IN117 su
H11g
I
USER_PAR
sw1
xooc H11g
- —
IHPUT USER_PAR
27RIH su
G17A
_' li
PANEL
D0_RST
275 UIRES
00041 |— 1
FIELDEUS | USER_PaR
IN118 sH1
Hi1g
I
USER_PAF
SH1
X000 Hi1g
—
IHPUT USER_PAF
apIN SH1
G178
—
PANEL
ALM_RST
n27e Hilg
00042 |— | 1.1
FIELDEUS | USER_PaR
IN113 sH1
Hi1g
I
USER_PAR
T
X00E Hilg
—
INPUT USER_PAR
28PIH sH1
G17E
—
PANEL
RUN
N7y UIRES
00043 |— | 1.1
FIELDEUS | USER_PaR
IN120 sH1
Hi1g
I
USER_PAF
SH1
X00F Hi1g
—
IHPUT USER_PAF
10PIH SH1
G17C
_' |—
PANEL
EX_SYON
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G273

OIH
(452)

G138

CYC_RST

G2vd

DIH
[453]

G134

O0_RST

G273

oIy
[a54)

G135

ALM_RST

G27E

oIy
(455)

G136

RUN

G277

oIy
(456)

G137

EX_SWOH
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Wzve Hiig G273
— 1 b
FIELOBUS | USER_PAR niM
IH1z1 31 (457]
H118 G138
! H
USER_PAR FTop
s
%o10 Hiig
—
I MFUT USER_PAR
12FIN L
Nzva H118 G273
— 11 H
FIELOEUS | USER_PAR ol
IM1z2 B [a5%)
Hi1g G133
! H
USER_PAR CYCLE
L
%011 H118
—
I MRUT USER_PAR
PIN 31
KzTA Hiig G2TH
— 1 b
FIELOBUS | USER_PAR niH
IN123 541 (459)
H118 G13a
I
r
USER_PAR LOW_5PD
s
Kotz Hi1g
I MFUT USER_PAR
13F1IN L
NEvE Hi1g G2TE
— 11 H
FIELOEUS | USER_PAR Ol
IH1z4 s [480]
Hiig G17F G13E
1 b
USER_PAR | PANEL ERERK
L ERERK
No13 H118
I MRUT USER_PAR
32PIN s
Wzve Hiig G270
— 1 b
FIELOBUS | USER_PAR niM
IH1z25 31 (481]
Hi1g G170 G130
I 11 H
USER_PAR | PANEL FY_OFF
s SY_OFF
Woi4 Hiig
—
I MRUT USER_PAR
14R1H 31

@ When H118 is OFF, the fieldbus input (FI124) contact X27B is connected to the
G27B (DIN460) coil, the robot program "DIN(460)" input is set, the external input
(input connector pin no. 32) contact X013 is connected to the G13B (break) coil,
and the system signal "BREAK" input is set.
When H118 is ON, the fieldbus input (FI124) contact X27B is connected to the
G13B (break) coil, and the system signal "BREAK" input is set. At this time, the
external input (input connector pin no. 32) is disabled.

When connected to the touch panel, the touch panel input (PANEL_BREAK)
contact G17F is connected to the G13B (BREAK) coil, and the system signal

"BREAK" input is set.
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1270 H11% G270

no0ag —f ! —
FIELDBUS | USER_PAR OIN
@D IN12E "] 5™ (482
H11% G130
y H
USER_PAR EZ_R:T
m
®2TE Hi12 G2TE
00050 — } 11 +—
@2 FIELDEBUS USER_PAR OIN
IM127 m (483
"2TF Hi12 G2TF
00051 — | 1t
FIELDEBUS USER_PAR OIN
IMi1z2e m (484}
HzTao Hi12 Y270
00052 — }

11
@ |pour USER_PAR FIELDBUS
(443) M ouriis

H130 H11%

— —
EMG_5T USER_PAR
5

H2T1 Hi1g ¥aT1
00053 — 11

nout USER_PAR FIELDEUS
(4500 0 ouT114

H131 H11%

—
SV_ROY USER_PAR
5

H11% Y109

r
USER_PAR ouTpuT
am 19PN

@ When H118 is OFF, the fieldbus input (FI126) contact X27D is connected to the
G27D (DIN462) coil, and the robot program "DIN(462)" input is set.

When H118 is ON, the fieldbus input (FI126) contact X27D is connected to the
G13D (BZ_RST) coil, and the system signal "BZ_RST" input is set.

© When H118 is OFF, the fieldbus input (F1127) contact X27E is connected to the
G27E (DIN463) coil, and the robot program "DIN(463)" input is set.

@ When H118 is OFF, the robot program "DOUT(449)" output coil H270(DOUT449) is
connected to the Y370(FIELDBUSOUT113) coil and is output to the fieldbus output
(FO113).

When H118 is ON, the system signal "EMG_ST" output coil H130 (EMG_ST) is
connected to the Y370(FIELDBUSOUT113) coil and is output to the fieldbus output
(FO113).

©@ When H118 is OFF, the robot program "DOUT(450)" output coil H271(DOUT450) is
connected to the Y371(FIELDBUSOUT114) coil and is output to the fieldbus output
(FO114), and the system signal "SV_RDY" output coil H131(SV_RDY) is connected
to the Y109(OUT10) coil and is output to the external output (output connector pin
no. 19).

When H118 is ON, the system signal "SV_RDY" output coil H131 (SV_RDY) is
connected to the Y371(FIELDBUSOUT114) coil and is output to the fieldbus output
(FO114).
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Hz27Z H11g ¥av2
aoosa — | 11
nouT USER_FAR FIELDEUS
(451) s ouT115
Higz Hiig
—
ACK USER_FAR
L
H11g v108
USER_PAR auTRuUT
s EPIN
H273 Hiia VERE
aoass — | -1
nouT USER_FAR FIELDEU%
(452) M auTi18
H123 H11g
— —
TEACH USER_FAR
s
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anose — | 11
nouT USER_FAR FIELDEU%
(453) M auTiT
H134 H118
— —
INT USER_FAR
s
HzT H118 Y373
oSt — | 11
nouT USER_FAR FIELDEUS
(454) s ouriig
H125 Hi1g

—
EXT_SI1G USER_PAR
sm

H118 Y10A

r 1.
USER_PAR QuTRUT
m TRIN
H27E H118 YETE
ooose [ | 11 ¢
oout USER_PAR FIELDEUS
(4552 m auT1148
H136 H118

— —
EXT_232C USER_PAR

H2FT H118 VATV
00053 — | 1t ¢
oout USER_PAR FIELDEUS
[456) M auT1z0
H137 H118
—
5v5_RDY | USER_PAR

sm

H11g Y108

USER:DﬁR ouTRUT
M Z0PIH
HZT2 Hi18 Yave
oooed — | 11
nout USER_PAR FIELDEUS
(457 s anTiz1
Hi3a Hi18

—
ARUTO_RUKW | UWSER_PAR
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HzT4 H11g Y379
00061 — F 1t
nouT USER_PAR FIELDEUS
(45%) 0 ouT1z2
Hizg H11g

—
CYC_END USER_PAR
5
Hi18 Y100

1
USER_PAR auTRUT
s Z1PIN
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nouT USER_PAR FIELDEUS
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r
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nouT USER_PAR FIELDBUS
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H13D H11g
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HLARK USER_PAR
s
Hi1g ¥110
r
USER_PAR auTRUT
s 11FIH
H27 H11% ¥270
00065 — } 11
noutT USER_PAR FIELOBUS
(452) M auT128
H13E H11g
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nouT USER_PAR FIELDEUS
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00067 — |} 11
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(48] s auT128
EWD
noo0es —
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Touch Panel Connection

The standard ladder sequence includes contacts where operation can be performed

from a touch panel.

When the G130 to G13D coils are operated from a touch panel, a conflict occurs with

SIMPLE PLC FUNCTION MANUAL

the input from the SYSTEM connector, and they do not operate properly, and so

operate the coils shown below.

For the output signals to the touch panel, refer directly to H130 to H13E.

Touch panel input assignments

Touch panel input (address)

Signal name (address)

PANEL_ALM_RST (G178)

ALM_ RST (Alarm reset) (G135)

PANEL_PRG_RST (G179)

PRG RST (Program reset) (G131)

PANEL_DO_RST (G17A)

DO_RST (Output signal reset)
(G134)

PANEL_EX_SVON (G17C)

EX_SVON (External input servo
ON) (G137)

PANEL_SV_OFF (G17D)

SV_OFF (Servo OFF) (G13C)

PANEL_RUN (G17E)

RUN (Run) (G136)

PANEL_BREAK (G17F)

BREAK (Decelerate and stop)
(G13B)
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Section 12 Simple PLC Data Communication Function

In the Simple PLC data communication function, commands are set to the register for
obtaining and setting the robot current position and teaching point position.

The Simple PLC data communication function has two types of operation: command
mode and monitor mode. Operation can be selected based on the command to be
written. In command mode, one reply is sent to a command. In monitor mode, the latest
data for a command is constantly saved. (The data remains saved until the next
command is issued.)

- 12-1 - STE 85368



TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

12.1 Monitor Mode
In monitor mode, the controller constantly saves the latest value to DATA RESP
(comment response register) for the command that was set to DATA _CMD
(command set register).

12.1.1 Monitor Mode Register

DATA_CMD (Command set register) D460 to D46F
This is the command register for the Simple PLC data communication function. Set
the command corresponding to the data that you want to obtain.

DATA_RESP (Command response register) D660 to D66F
This is the command response register for the Simple PLC data communication
function. The response to the command that was set is saved.

12.1.2 Monitor Mode Operation Sequence

DATA CMD v
(Comment set register) D46* X X

\@ ® ©)

DATA RESP \AX X X X

(Command response register)
D66*

® Set the command to DATA_CMD (command set register).

@ The controller saves the response to the command in DATA_RESP (command
response register).

® The latest response data is constantly saved. (The data remains saved until the
next command is issued.)
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12.1.3 Monitor Mode Command List
Joint coordinate current position acquire command (Monitor mode): E310

DATA CMD (Command set register) TCmini—>Robot
D46*| F | E | D|C | B|A| 9|8 |7 |6 |5 |4 |3 ]|2|1]0

Ox
Value 0 E310
Register Item Setting value
D460 Command O0xE310
(Hexadecimal format)
D461 Task 0 (Always specify 0)
D462 to
DA6E Not used 0
DATA RESP (Command response register) Robot—TCmini
pee* | F | E | D|c|[B|A |9 |8 |7 |6]|5]4 3 21 o0
5-axis joint | 4-axis joint | 3-axis joint | 2-axis joint | 1-axis joint
SCARA coordinate | coordinate | coordinate | coordinate | coordinate Orientatior 0 0x
current current current current current E310
position position position position position
6-axis joint
6-axis | coordinate
current
position
Register ltem Response value
D660 Command (Hexadecimal O0xE310
format)
D661 Task 0 (Always 0)
D662 Not used 0
. . 0: FREE/L:.LEFTY/2:RIGHTY (SCARA)
D663 Orientation (CONFIG) 0 t0 22222 (6-axis)*
D664, D665 | 1-axis joint coordinate current Value of 1-axis joint coordinate current
position positionx1000
D666, D667 | 2-axis joint coordinate current Value of 2-axis joint coordinate current
position positionx1000
D668, D669 | 3-axis joint coordinate current Value of 3-axis joint coordinate current
position positionx1000
D66A, D66B | 4-axis joint coordinate current Value of 4-axis joint coordinate current
position positionx1000
D66C, D66D | 5-axis joint coordinate current Value of 5-axis joint coordinate current
position positionx1000
Not used (SCARA) 0 (SCARA)
D66E, D66F | 6-axis joint coordinate current Value of 6-axis joint coordinate current
position (6-axis) positionx1000 (6-axis)

* For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
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World coordinate current position acquire command (Monitor mode): E311

DATA CMD (Command set register) TCmini—>Robot

D46* F E D C B A 9 8 7 6 5 4 3 2 0
Ox
Value E311
Register Item Setting value
D460 Command OxE311
(Hexadecimal format)
D461 Task 0 (Always specify 0)
Biglzz to Not used 0
DATA RESP (Command response register) Robot—>TCmini
pee* [ F | E [ D | c|B | Ao 8] 7]6 |54 3 0
World World
T-coordinate | C-coordinate
SCARA current current World World World
position position | Z-coordinate | Y-coordinate | X-coordinate | Orientatio Ox
World World World current current current n E311
6-axis |C-coordinate | B-coordinate | A-coordinate position position position
current current current
position position position
Register Item Response value
D660 Command (Hexadecimal format) | OxE311
D661 Task 0 (Always 0)
D662 Not used 0
. . 0:FREE/1:LEFTY/2:RIGHTY (SCARA)
D663 Orientation (CONFIG) 0 t0 22222 (6-axis)*
D664, D665 | World X-coordinate current Value of world X-coordinate current
position positionx1000
D666, D667 | World Y-coordinate current Value of world Y-coordinate current
position positionx1000
D668, D669 | World Z-coordinate current Value of world Z-coordinate current
position positionx1000
World C-coordinate current Value of world C-coordinate current
D66A. D66B position (SCAR_A) positionx1000 (SCARA)
k World A-coordinate current Value of world A-coordinate current
position (6-axis) positionx1000 (6-axis)
World T-coordinate current Value of world T-coordinate current
D66C. D66D position (SCAR_A) positionx1000 (SCARA)
' World B-coordinate current Value of world B-coordinate current
position (6-axis) positionx1000 (6-axis)
Not used (SCARA) 0 (SCARA)
D66E, D66F | World C-coordinate current Value of world C-coordinate current
position (6-axis) positionx1000 (6-axis)

* For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
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Workpiece coordinate current position acquire command (Monitor mode): E312

DATA CMD (Command set register) TCmini—>Robot

D46* F E D C B A 9 8 7 6 5 4 3 2 0
0x
Value E312
Register Item Setting value
D460 Command OxE312
(Hexadecimal format)
D461 Task 0 (Always specify 0)
Biglzz 0 Not used 0
DATA RESP (Command response register) Robot—TCmini
pee* [ F | E [ D | c|B | Ao 8] 7]6 |54 3 2 0
Workpiece | Workpiece
T-coordinate | C-coordinate
SCARA current current Workpiece | Workpiece | Workpiece
position position | Z-coordinate | Y-coordinate | X-coordinate | Orientatio Ox
Workpiece | Workpiece | Workpiece current current current n E312
6-axis |C-coordinate | B-coordinate | A-coordinate|  position position position
current current current
position position position
Register Item Response value
D660 Command (Hexadecimal format) 0xE312
D661 Task 0 (Always 0)
D662 Not used 0
. . 0:FREE/1:LEFTY/2:RIGHTY (SCARA)
D663 Orientation (CONFIG) 0 to 22222 (6-axis)*
D664, D665 | Workpiece X-coordinate current Value of workpiece X-coordinate current
position positionx1000
D666, D667 | Workpiece Y-coordinate current Value of workpiece Y-coordinate current
position positionx1000
D668, D669 | Workpiece Z-coordinate current Value of workpiece Z-coordinate current
position positionx1000
D66A, D66B | Workpiece C-coordinate current Value of workpiece C-coordinate current
position (SCARA) positionx1000 (SCARA)
Workpiece A-coordinate current Value of workpiece A-coordinate current
position (6-axis) positionx1000 (6-axis)
D66C, D66D | Workpiece T-coordinate current Value of workpiece T-coordinate current
position (SCARA) positionx1000 (SCARA)
Workpiece B-coordinate current Value of workpiece B-coordinate current
position (6-axis) positionx1000 (6-axis)
D66E, D66F | Not used (SCARA) 0 (SCARA)
Workpiece C-coordinate current Value of workpiece C-coordinate current
position (6-axis) positionx1000 (6-axis)

* For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
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12.2 Command Mode

In command mode, a command is set to DATA_CMD (Command set register), and
when DATA_TRIG (Request trigger signal) is turned on, the robot sends a response to
this command. (1-shot command)

Compared to monitor mode, command mode enables the execution of data writing and
other complex commands.

12.2.1 Command Mode Register

DATA TRIG (Request trigger signal) G10F

This is the trigger signal of the Simple PLC data communication function. After
DATA_CMD is set, set this signal to ON.

Also, after the response (DATA_RESP) is read, set this signal to OFF.

DATA_ACK (Response completion signal) H10F

This is the response completion signal of the Simple PLC data communication function.
When setting of the DATA_ RESP data is completed, this signal turns on.

When DATA_TRIG is set to OFF, this signal is also set to OFF.

DATA_ERR (Command error signal) H10E

This is the command error signal of the Simple PLC data communication function. If an
error is found in the value that was set to DATA _CMD, this signal is set to ON. When
DATA_TRIG is set to OFF, this signal is also set to OFF.

DATA CMD (Command set register) D460 to D46F
This is the command register of the Simple PLC data communication function. Set a
command corresponding to the data that you want to obtain.

DATA_RESP (Command response register) D660 to D66F
This is the command response register of the Simple PLC data communication function.
The response to the command that was set is saved.
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12.2.2 Command Mode Operation Sequence

DATA_CMD D
(Command set register) D46* X
DATA_TRIG @ ©

(Request trigger signal) G10F

®
DATA RESP \
(Command response register) D66* \X

DATA ACK ® \
(Response completion signal) H10F . K‘

DATA_ERR @
(Command error signal) H10E

OO0 ® © 00

Set the command to DATA_CMD (Command set register).

When setting of DATA_CMD is completed, set DATA_TRIG (Request trigger signal)
to ON.

The controller saves the response to the command in DATA_RESP (Command
response register).

When data saving to DATA_RESP is completed, the controller turns on the
DATA_ACK signal.

Check that the DATA_ACK signal is turned on, and read the response data.

After the reading process is completed, set the request trigger signal to OFF.

If an error occurred in the written command data, the command error signal is set to
ON. (An error code is saved to the command response register when the command
data is normal, but the command could not be executed due to the controller state.)
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Joint coordinate current position acquire command (Command mode): E300

DATA CMD (Command set register) TCmini—>Robot

D46* F E D C B A 9 8 7 6 5 4 3 2 0
0x
Value E300
Register Item Setting value
D460 Command 0xE300
(Hexadecimal format)
D461 Task 0 (Always specify 0)
D462 to
D46E Not used 0
DATA RESP (Command response register) Robot—>TCmini
pee* [ F | E [ D|c|B|[A| 9|87 ]6]5]a4 3 2 0
SCARA 5-axis joint | 4-axis joint | 3-axis joint | 2-axis joint | 1-axis joint
6-axis joint | coordinate | coordinate | coordinate | coordinate | coordinate | Orientatio | Error Ox
6-axis coordinate current current current current current n code E300
current position position position position position
position
Register Item Response value
D660 Command (Hexadecimal format) 0xE300
D661 Task 0 (Always 0)
. 0x0000: Normal operation
D662 Error code (Hexadecimal format) 0x1000: Command error (H10E is ON)
. . 0:FREE/1:LEFTY/2:RIGHTY (SCARA)
D663 Orientation (CONFIG) 0 to 22222 (6-axis)*
D664, D665 | l-axis joint coordinate current Value of 1-axis joint coordinate current
position positionx1000
D666, D667 | 2-axis joint coordinate current Value of 2-axis joint coordinate current
position positionx1000
D668, D669 | 3-axis joint coordinate current Value of 3-axis joint coordinate current
position positionx1000
D66A. D66B 4-a>§|_s joint coordinate current Vall_Jg of 4-axis joint coordinate current
position positionx1000
D66C, D66D 5-a>_<|_s joint coordinate current Vall_Jg of 5-axis joint coordinate current
position positionx1000
Not used (SCARA) 0 (SCARA)
D66E, D66F | 6-axis joint coordinate current Value of 6-axis joint coordinate current
position (6-axis) positionx1000 (6-axis)

* For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
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World coordinate current position acquire command (Command mode) : E301
DATA CMD (Command set register) TCmini—>Robot
D46*| F E D C B A 9 8 7 6 5 4 3 2 1 0
0x
Value 0 E301
Register Item Setting value
D460 Command OxE301
(Hexadecimal format)
D461 Task 0 (Always specify 0)
D462 to
DA6E Not used 0
DATA RESP (Command response register) Robot—>TCmini
pee* [ F | E| D] c|[B|[A]o |87 ]6]5 |4 3 2 |1] 0
World World
SCARA T-coordinate | C-coordinate
current current World World World
position position | 7-coordinate | Y-coordinate | X-coordinate | Orientatio | Error o | Ox
World World World current current current n code E301
6-axis C-coordinateB-coordinateA-coordinate|  position position position
current current current
position position position
Register Item Response value
D660 Command (Hexadecimal format) 0xE301
D661 Task 0 (Always 0)
. 0x0000: Normal operation
D662 Error code (Hexadecimal format) 0x1000: Command error (H10E is ON)
. . 0:FREE/1:LEFTY/2:RIGHTY (SCARA)
D663 Orientation (CONFIG) 0 to 22222 (6-axis)*
D664, D665 World X-coordinate current Value of world X-coordinate current
position positionx1000
D666, D667 World Y-coordinate current Value of world Y-coordinate current
position positionx1000
D668, D669 World Z-coordinate current Value of world Z-coordinate current
position positionx1000
World C-coordinate current Value of world C-coordinate current
D66A. D66B position (SCARA) positionx1000 (SCARA)
! World A-coordinate current Value of world A-coordinate current
position (6-axis) positionx1000 (6-axis)
World T-coordinate current Value of world T-coordinate current
D66C. D66D position (SCARA) positionx1000 (SCARA)
! World B-coordinate current Value of world B-coordinate current
position (6-axis) positionx1000 (6-axis)
Not used (SCARA) 0 (SCARA)
D66E, D66F | World C-coordinate current Value of world C-coordinate current
position (6-axis) positionx1000 (6-axis)

*For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.

Workpiece coordinate current position acquire command (Command mode): E302
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DATA CMD (Command set register) TCmini—>Robot

D46*| F E D C B A 9 8 7 6 5 4 3 2 0
Value IS:;(OZ
Register Item Setting value
D460 Command 0xE302
(Hexadecimal format)
D461 Task 0 (Always specify 0)
D462 to
DA6E Not used 0
DATA RESP (Command response register) Robot—TCmini
pee* | F | E [ D[ c | B A]o9o 8|76 ] 5] 4] 3 |2 0
Workpiece | Workpiece
T-coordinate | C-coordinate
SCARA current current Workpiece | Workpiece | Workpiece Orienta
position position | Z-coordinate | Y-coordinate | X-coordinate _ Error 0x
Workpiece | Workpiece | Workpiece current current current tion code E302
6-axis C-coordinate | B-coordinate | A-coordinate | position position position
current current current
position position position
Register Item Response value
D660 Command (Hexadecimal format) 0xE302
D661 Task 0 (Always 0)
. 0x0000: Normal operation
D662 Error code (Hexadecimal format) 0x1000: Command error (H10E is ON)
. . 0:FREE/1:LEFTY/2:RIGHTY (SCARA)
D663 Orientation (CONFIG) 0 to 22222 (6-axis)*
D664, D665 | Workpiece X-coordinate current Value of workpiece X-coordinate current
position positionx1000
D666, D667 | Workpiece Y-coordinate current Value of workpiece Y-coordinate current
position positionx1000
D668, D669 | Workpiece Z-coordinate current Value of workpiece Z-coordinate current
position positionx1000
Workpiece C-coordinate current Value of workpiece C-coordinate current
D66A. D66B position (SCARA) positionx1000 (SCARA)
' Workpiece A-coordinate current Value of workpiece A-coordinate current
position (6-axis) positionx1000 (6-axis)
Workpiece T-coordinate current Value of workpiece T-coordinate current
D66C. D66D position (SCARA) positionx1000 (SCARA)
' Workpiece B-coordinate current Value of workpiece B-coordinate current
position (6-axis) positionx1000 (6-axis)
Not used (SCARA) 0 (SCARA)
D66E, D66F | Workpiece C-coordinate current Value of workpiece C-coordinate current
position (6-axis) positionx1000 (6-axis)
* For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
Teaching point write command: C2C1
DATA CMD (Command set register) TCmini—>Robot
[pse | F | E [ D] c B | Ao 8|76 ]|5]4a] 3 |2 | o |
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Teaching point data C-coordinate
value (6-axis)

Value of teaching point data C-coordinate
valuex1000 (6-axis)

Teaching Teaching
point data | point data
SCARA T-coordinate |C-coordinate| Teaching | Teaching | Teaching Table
value value pointdata | pointdata | pointdata | Orientatio 0 | numbe 0x
Teaching Teaching Teaching |Z-coordinate|Y-coordinate | X-coordinate n r o |C2CL
6-axis point d.ata point d'ata point d'ata value value value
C-coordinate |B-coordinate | A-coordinate
value value value

Register ltem Setting value

D460 Command (Hexadecimal format) 0xC2C1

D461 Table number 1to 999("Spechl‘>/ 1 when the teaching data

name is "P001")*1

D462 Task 0 (Always specify 0)

D463 Orientation 0:FREE/1:LEFTY/2:RIGHTY (SCARA)
(CONFIG)(Hexadecimal format) 0 to 22222 (6-axis)*2

D464, D465 | Teaching point data X-coordinate | Value of teaching point data X-coordinate
value valuex1000

D466, D467 | Teaching point data Y-coordinate | Value of teaching point data Y-coordinate
value valuex1000

D468, D469 | Teaching point data Z-coordinate Value of teaching point data Z-coordinate
value valuex1000

D46A, D46B | Teaching point data C-coordinate | Value of teaching point data C-coordinate
value (SCARA) valuex1000 (SCARA)
Teaching point data A-coordinate Value of teaching point data A-coordinate
value (6-axis) valuex1000 (6-axis)

D46C, D46D | Teaching point data T-coordinate Value of teaching point data T-coordinate
value (SCARA) valuex1000 (SCARA)
Teaching point data B-coordinate Value of teaching point data B-coordinate
value (6-axis) valuex1000 (6-axis)

D46E, D46F | Not used (SCARA) 0 (SCARA)

*1

*2

The table number indicates the number of the teaching point data in the file
selected as the execution file.
Teaching point data names must be created in the range from P001 to P999 in the
file selected as the execution file and registered as teaching point data.

For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
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TSL3000 Robot Controller

SIMPLE PLC FUNCTION MANUAL

DATA RESP (Command response register) Robot—TCmini

D66* F E D C B A 9 8 7 6 5 4 3 2 1 0
Table
Value 0 E(;rdoé numbe gZXC1
I
Register Item Response value
D660 Command (Hexadecimal 0xC2C1
format)
D661 Table number 1 to 999
0x0000: Normal operation
0x1000: Command error (H10E is ON)
. 0x2001: Program execution in progress
D662 E)rrrr?];%()de (Hexadecimal 0x2002: Outside teaching point name range
(1to 999)
0x2003: Teaching point name does not exist
0x2004: Teaching point write failed
D663 Task 0 (Always 0)
D664 to
D66E Not used 0
Teaching point data acquire command: C3C1
DATA CMD (Command set register) TCmini—>Robot
D46* F E D C B A 9 8 7 6 5 4 3 2 1 0
Table Ox
Value 0 |numbe
r C3C1
Register Item Setting value
D460 Command 0xC3C1
(Hexadecimal format)
1 to 999 (Specify 1 when the teaching point
D461 Table number data name is "P001")*1
D462 Task 0 (Always specify 0)
D463 to
DA6E Not used 0
*1  The table number indicates the number of the teaching point data in the file

selected as the execution file.

Teaching point data names must be created in the range from P0O01 to P999 in the
file selected as the execution file and registered as teaching point data.
If a teaching point name does not exist, O is returned for the teaching point data.
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TSL3000 Robot Controller

SIMPLE PLC FUNCTION MANUAL

DATA RESP (Command response register) Robot—TCmini

pes* | F | E | D] c|B|A] 9|8 |7 |6 |54 3 2 | 1 0
Teaching Teaching
point data | point data
SCARA T-coordinate| C-coordinat | Teaching | Teaching | Teaching Table
value e value point data | pointdata | point data | Orientatio |Error AUMbe 0x
Teaching Teaching Teaching | Z-coordinat |Y-coordinate |X-coordinate n code ; C3C1
6-axis point dgta point dgta point d.ata e value value value
C-coordinat | B-coordinat |A-coordinate
e value e value value

Register Item Response value

D660 Command (Hexadecimal format) 0xC3C1

D661 Table number 1to 999

0x0000: Normal operation
. 0x1000: Command error (H10E is ON)
D662 Error code (Hexadecimal format) 0x2002: Outside teaching point name range
(1 to 999)
. . 0:FREE/1:LEFTY/2:RIGHTY (SCARA)

D663 Orientation (CONFIG) 0 t0 22222 (6-axis)*2

D664, D665 | Teaching point data X-coordinate | Value of teaching point data X-coordinate
value valuex1000

D666, D667 | Teaching point data Y-coordinate | Value of teaching point data Y-coordinate
value valuex1000

D668, D669 | Teaching point data Z-coordinate Value of teaching point data Z-coordinate
value valuex1000
Teaching point data C-coordinate | Value of teaching point data C-coordinate

D66A. D66B value (SCARA) valuex1000 (SCARA)

' Teaching point data A-coordinate Value of teaching point data A-coordinate

value (6-axis) valuex1000 (6-axis)
Teaching point data T-coordinate Value of teaching point data T-coordinate

D66C. D66D value (SCARA) valuex1000 (SCARA)

' Teaching point data B-coordinate Value of teaching point data B-coordinate

value (6-axis) valuex1000 (6-axis)
Not used (SCARA) 0 (SCARA)

D66E, D66F | Teaching point data C-coordinate | Value of teaching point data C-coordinate
value (6-axis) valuex1000 (6-axis)

For details on the 6-axis robot orientation (CONFIG) notation, see section 12.3.
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TSL3000 Robot Controller

SIMPLE PLC FUNCTION MANUAL

12.3 6-axis Robot Orientation (CONFIG) Notation
The 6-axis robot orientation (CONFIG) notation appears as "0", "1102",
"21111", or similar based on the integer values shown in the table below.

Shoulder Elbow Wrist orientation | 4-axis 6-axis

orientation orientation (Rot4) (Rot6)

0:FREE(X) 0:FREE(X) 0:FREE(X) 0:FREE(X) 0:FREE(X)

LLEFTY(L) 1:ABOVE(A) 1:NFLIP(N) 1:SINGLE4(S) 1:SINGLEG6(S)

2:RIGHTY(R) 2:BELOW(B) 2:FLIP(F) 2:DOUBLE4(D) | 2:DOUBLE6(D)
Examples:

0 indicates FREE / FREE / FREE / FREE / FREE (xxxxx).
1102 indicates FREE / ABOVE / FLIP / FREE / DOUBLEG6 (XAFXD).
21111 indicates LEFTY / ABOVE / NFLIP / SINGLE4 / SINGLE6 (LANSS).
22010 indicates RIGHTY / BELOW / FREE / SINGLE4 / FREE (RBXSX).
22222 indicates RIGHTY / BELOW / FLIP / DOUBLE4 / DOUBLEG6 (RBFDD).
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TSL3000 Robot Controller

Section 13 Appendix

List of Relays

SIMPLE PLC FUNCTION MANUAL

1/O
Bit F E D C B A 9 8 7 6 5 4 3 2 1 0

Xoow IN16 | IN15 | IN14 | IN13 | IN12 | IN11 | IN1O | IN9 IN8 IN7 IN6 IN5 IN4 IN3 IN2 IN1
X01wW IN32 | IN31 | IN30 [ IN29 | IN28 | IN27 | IN26 | IN25 | IN24 | IN23 | IN22 | IN21 | IN20 | IN19 | IN18 | IN17
X02wW IN48 | IN47 | IN46 | IN45 | IN44 | IN43 | IN42 | IN41 | IN4O | IN39 | IN38 | IN37 | IN36 | IN35 | UFI2 | UFI1
X03wW HI8 HI7 HI6 HI5 Hi4 HI3 HI2 HI1 LI8 LI7 LI6 LI5S L4 LI3 LI2 L1
X04W EI16 | EI15 | EI14 | EI13 | EI12 | EI11 | EI10 | EI9 EI8 EI7 EI6 EIS El4 EI3 EI2 Ell
X05W EI32 | EI31 | EI30 | EI29 | EI28 | EI27 | EI26 | EI25 | EI24 | EI23 | EI22 | EI21 | EI20 | EI19 | EI18 | EI17
X06W EI48 | EI47 | EI46 | EI45 | EI44 | EI43 | EI42 | EI41 | EI40 | EI39 | EI38 | EI37 | EI36 | EI35 | EI34 | EI33
X07W ElI64 | EI63 | EI62 | EI61 | EI6GO | EIS9 | EIS8 | EIS7 | EIS6 | EIS5 | EI54 | EIS3 | EI5S2 | EI5S1 | EISO | EI49
Y10W OUT16| OUT15| OUT14| OUT13| OUT12| OUTI1 | OUTI0| OUT9| OUT8 | OUT7 | OUT6 | OUT5| OUT4 | OUT3 | OUT2| OUT1
Y11W OUT32 | OUT3L | OUT30 | OUT29 | OUT28 | OUT27 | OUT26 | OUT25]| OUT24 | OUT23 | OUT22 | OUT21 | OUT20 | OUT19 | OUT18 | OUT17
Y12W | OUT48 | OUT47 | OUT46 | OUT45 | OUT44 | OUT43 | OUT42 | OUT41| OUT40 | OUT39 | OUT38 | OUT37 | OUT36 | OUT3S | UFO2 | UFOL
Y13W HO8 | HO7 | HO6 | HO5 | HO4 | HO3 | HO2 | HO1

Y14W EO16 | EO15( EO14| EO13| EO12 | EO11 [ EO10| EO9 | EO8 | EO7 | EO6 | EO5 | EO4 | EO3 | EO2 | EO1
Y15W EO32 | EO31 | EO30| EO29 | EO28 | EO27 [ EO26 | EO25| EO24 | EO23 [ EO22 | EO21 | EO20 | EO19 | EO18 | EO17
Y16W EO48 | EO47 [ EO46 | EO45| EO44 | EO43 | EO42 | EO41| EO40 | EO39 [ EO38 | EO37 | EO36 | EO35 | EO34 | EO33
Y17W EO64 | EO63 [ EO62 | EO61 | EO60 | EO59 [ EO58 | EO57 | EO56 | EO55 [ EO54 | EO53 | EO52 | EO51 | EO50 | EO49
X20W FI16 | FI15 | FI14 | FI13 | FI12 | FI11 | FI10 | FI9 FI8 FI7 F16 FI5 Fl4 FI3 Fl12 FI1
X21W FI32 | FI31 | FI30 | FI29 | FI28 | FI27 | FI26 | FI25 | FI24 | FI23 | FI22 | FI21 | FI20 | FI19 | FI18 | FI17
X22wW Fl48 | FI4A7 | FI46 | FI45 | Fl44 | FI43 | FI42 | FI41 | FI40 | FI39 | FI38 | FI37 | FI36 | FI35 | FI34 | FI33
X23W FI64 | FI63 | FI62 | FI61 | FI60 | FI59 | FIS8 | FI57 | FI56 | FIS5 | FI54 | FI53 | FI52 | FI51 | FIS0 | Fl49
X24W FIB0 | FI79 | FI78 | FI77 | FI76 | FI75 | FI74 | FI73 | FI72 | FI71 | FI70 | FI69 | FI68 | FI67 | FI66 | FI65
X25W FI96 | FI95 | FI94 | FI93 | FI92 | FI91 | FI90 | FI89 | FI88 | FI87 | FI86 | FI85 | FI84 | FI83 | FI82 | FI81
X26W FI112 | FI111 | FI110 | FI109 | FI108 | FI107 | FI1106 | FI105] FI104 | FI103 | FI1102 | FI101 | FI100 | FI99 | FI98 | FI97
X27W F1128 | FI127 | FI126 | FI125 | FI124 | FI123 | FI122 | FI121| FI120 | FI119 | FI118 | FI117 | FI116 | FI115 | FI114 | FI113
Y30W FO16 | FO15| FO14 | FO13 | FO12 | FO11 | FO10| FO9 | FO8 | FO7 | FO6 | FO5 | FO4 | FO3 | FO2 | FO1
Y31W FO32 | FO31 | FO30 | FO29 | FO28 | FO27 | FO26 | FO25]| FO24 | FO23 | FO22 | FO21 | FO20 | FO19 | FO18 | FO17
Y32W FO48 | FOA47 | FO46 | FO45 | FO44 | FO43 | FO42 | FO41| FO40 | FO39 | FO38 | FO37 | FO36 | FO35 | FO34 | FO33
Y33W FO64 | FO63 | FO62 | FO61 | FO60 | FO59 | FO58 | FO57 | FO56 | FO55 | FO54 | FO53 | FO52 | FO51 | FO50 | FO49
Y34W FO80 | FO79 | FO78 | FO77 | FO76 | FO75 | FO74 | FO73| FO72 | FO71 | FO70 | FO69 | FO68 | FO67 | FO66 | FO65
Y35W FO96 | FO95 | FO94 | FO93 | FO92 | FO91 | FO90 | FO89 | FO88 | FO87 | FO86 | FO85 | FO84 | FO83 | FO82 | FO81
Y36W FO112 | FO111 | FO110 | FO109 | FO108 | FO107 | FO106 | FO105| FO104 | FO103 | FO102 | FO101 | FO100 | FO99 | FO98 | FO97
Y37TW FO128 | FO127 | FO126 | FO125 | FO124 | FO123 | FO122 | FO121 | FO120 | FO119 | FO118 | FO117 | FOL16 | FO115 | FO114 | FO113
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TSL3000 Robot Controller

Internal relays

SIMPLE PLC FUNCTION MANUAL

Bit

F

E

ROOW

RO1W

RO2W

RO3W

RO4W

RO5W

RO6W

RO7W

R10W

R11W

R12W

R13W

R14W

R15W

R16W

R17W

R20W

R21W

R22W

R23W

R24W

R25W

R26W

R27W

R30W

R31W

R32W

R33W

R34W

R35W

R36W

R37W

R40W

R41W

R42W

R43W

R44W

R45W

R46W

R47TW

R50W

R51W

R52W

R53W

R54W

R55W

R56W

R57W

Bit
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TSL3000 Robot Controller

Internal relays

SIMPLE PLC FUNCTION MANUAL

Bit

F

E

R60W

R61W

R62W

R63W

R64W

R65W

R66W

R67W

R70W

R71W

R72W

R73W

R74W

R75W

R76W

R77W
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TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

TCmini — Main unit of robot controller (G000 ~ G27F

Bit FlE|D]J|] C]| B A 9 8 7 6 5 | 4 3 2 1 0
coow | DN [ DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
16 | 15 | 14 | 13 | 12 | 11 | 10 | o 8 7 6 5 4 | 3 2 1
cozw | DN [ DIN[DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN
32 | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17
cozw | DN [ DIN[DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN
48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 3 | 35 | 34 | 33
coaw | DN [ DIN[DIN [DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN | DIN [ DIN | DIN | DIN
64 | 63 | 62 | 61 | 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49
coaw | DN [ DIN [ DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
116 | 115 | 124 | 113 | 112 | 111 | 120 | 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101
cosw | DN [ DIN'[DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN | DIN
132 | 131 | 130 | 129 | 128 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | 119 | 118 | 117
cosw | DN [ DIN'[DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN
148 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | 139 | 138 | 137 | 136 | 135 | 134 | 133
co7w | DN [ DIN[DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN | DIN | DIN [ DIN | DIN | DIN
164 | 163 | 162 | 161 | 160 | 159 | 158 | 157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 149
ciow | DATA DC\?N LMIT | MLT | OFS |HAND|HAND|HAND|HAND|HAND|HAND|HAND|HAND
_TRIG TR(G | OFF | RST [MOD| IN8 | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | INI
o1tw | ALS- | ALB- [ ALS- | ALB- | AL4- | AL4- | AL4- | AL4- | ALL- | ALL- | ALL- | ALL- | ALL- | ALL- | ALL- | ALL-
272 | 271 | 270 | 269 | 080 | 079 | 078 | 077 | 044 | 043 | 042 | 041 | 040 | 039 | 038 | 037
J
Glaw mov | =2 J_AXIS J_COORD | J_SPEED | J REMOTE
oV |RECT
BZ | sV LOW EX ALM | DO | CYC [STEP|PRG
G13W RST | oFF |BREAK| gpp | CYCLE|STOP gyay| RUN | "pet| RsT| RsT| RsT| RsT |STROEE
GLaw
~ Reserved area
G16W
PANEL | PANEL PANEL | PANEL | PANEL
G17W Bpégik PQBEL sv | EX_ DO | PRG_ | ALM
OFF SVON _RST RST _RST
20w | DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
316 | 315 | 314 | 313 | 312 | 311 | 310 | 309 | 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301
21w | DIN [ DIN'[DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN
332 | 331 | 330 | 329 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | 319 | 318 | 317
22w | DIN [ DIN'[DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN
348 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | 339 | 338 | 337 | 336 | 335 | 334 | 333
23w | DIN [ DIN' [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN
364 | 363 | 362 | 361 | 360 | 350 | 358 | 357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 349
Goaw | DIN | DIN [ DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN | DIN
416 | 415 | 414 | 413 | 412 | 411 | 410 | 409 | 408 | 407 | 406 | 405 | 404 | 403 | 402 | 401
Gosw | DIN [ DIN'[DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN
432 | 431 | 430 | 429 | 428 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 420 | 419 | 418 | 417
26w | DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN
448 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | 430 | 438 | 437 | 436 | 435 | 434 | 433
27w | DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN [ DIN | DIN
464 | 463 | 462 | 461 | 460 | 459 | 458 | 457 | 456 | 455 | 454 | 453 | 450 | 451 | 450 | 449
Bit F|E| D| C | B | A 9 8 7 6 5 | 4 3 2 1 0

Note: G108~ G10B are optional signals for specific customers.
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TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

Main unit of robot controller - TCmini (HO0O0 ~ H27F

Bit FlE| D] c | B]| A] o9 8 7 6 5 | 4 | 3 2 1 0
Hoow |POUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT|DOUT DOUT | DOUT| DOUT| DOUT | DOUT [DOUT
16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 | 3 2 1
Holw |POUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUTDOUT | DOUT| DOUT| DOUT | DOUT (DOUT
32 | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17
Hoaw |POUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT|DOUT DOUT | DOUT| DOUT| DOUT | DOUT [DOUT
48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38 | 37 | 36 | 35 | 34 | 33
Hosw |POUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT DOUT DOUT | DOUT| DOUT| DOUT | DOUT [DOUT
64 | 63 | 62 | 61 | 60 | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49
Hoaw |POUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT|DOUT DOUT | DOUT| DOUT| DOUT | DOUT [DOUT
116 | 115 | 114 | 113 | 112 | 111 | 110 | 109 | 108 | 107 | 106 | 105 | 104 | 103 | 102 | 101
Hosw | POUT|DOUT|DOUT|DOUT | DOUTDOUTDOUT|DOUT [DOUT| DOUT| DOUT| DOUT | DOUT | DOUT [DOUT [DOUT
132 | 131 | 130 | 129 | 128 | 127 | 126 | 125 | 124 | 123 | 122 | 121 | 120 | 119 | 118 | 117
Hosw |POUT|DOUT|DOUT|DOUT| OUT (DOUT|DOUT|DOUT DOUT|DOUT| DOUT|DOUT | DOUT|DOUT (DOUT [DOUT
148 | 147 | 146 | 145 | 144 | 143 | 142 | 141 | 140 | 139 | 138 | 137 | 136 | 135 | 134 | 133
Ho7w | POUT|DOUT|DOUT|DOUT | DOUTDOUTDOUT|DOUT DOUT| DOUT| DOUT| DOUT | DOUT | DOUT [DOUT [DOUT
164 | 163 | 162 | 161 | 160 | 159 | 158 | 157 | 156 | 155 | 154 | 153 | 152 | 151 | 150 | 149
1ow | DATA | DATA TCP | MLT | OFS |HAND|HAND | HAND| HAND | HAND | HAND | HAND | HAND
_ACK| ERR ERR | END | END | OUT8| OUT7 | OUT6 | OUTS | 0UT4| OUT3| OUT2 | OUTL
nitw | SEQ [ SEQ | SEQ | SEQ [ SEQ [ SEQ [ SEQ [ SEQ | SEQ | SEQ [ SEQ [ SEQ | SEQ | SEQ | SEQ [ SEQ
FSW8|FSW7|FSW6|FSW5| FSw4|FSW3|FSw2|FSW1| PARS | PAR7 | PAR6 | PARS | PAR4 | PAR3 | PAR2 | PARL
H12W
EXT BT_| CYC | LOW | CYC |AUTO|SYS_| EXT | EXT | INT SV_ |[EMG_
H13W ether | "RM] ALm | sT | sT | END| RUN | RDY | 232¢ | siG TEACH | ACK | poy | “sT
HI4W
~ Reserved area
H17W
“o0w _|POUT[DOUT[DOUT[DOUT|DOUT| DOUT|DOUT[DOUT [DOUT]DOUT]DOUT|DOUT|DOUT|DOUT| DOUT| DOUT
316 | 315 | 314 | 313 | 312 | 311 | 310 | 309 | 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301
Lo1w |POUT|DOUT|DOUT|DOUT DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT|DOUT|DOUT
332 | 331 | 330 | 320 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321 | 320 | 319 | 318 | 317
Loy |POUT|[DOUT|DOUT|DOUT| OUT [DOUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT|DOUT|DOUT
348 | 347 | 346 | 345 | 344 | 343 | 342 | 341 | 340 | 339 | 338 | 337 | 336 | 335 | 334 | 333
Hoaw | POUT|DOUT|DOUT|DOUT|[DOUT|DOUT|DOUT|DOUT DOUT|DOUT|DOUT|DOUT | DOUT|DOUT | DOUT|DOUT
364 | 363 | 362 | 361 | 360 | 359 | 358 | 357 | 356 | 355 | 354 | 353 | 352 | 351 | 350 | 349
—oaw _|POUT|DOUT|DOUT|DOUT[DOUT|DOUT | DOUT | DOUT|DOUT|DOUT| DOUT | DOUT| DOUT| DOUT| DOUT| DOUT
416 | 415 | 414 | 413 | 412 | 411 | 410 | 409 | 408 | 407 | 406 | 405 | 404 | 403 | 402 | 401
Hosw | POUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT [DOUT|DOUT|DOUT| DOUT | DOUT|DOUT | DOUT|DOUT
432 | 431 | 430 | 429 | 428 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 420 | 419 | 418 | 417
Hoew | POUT|DOUT|DOUT|DOUT[DOUT|DOUT|DOUT|DOUT [DOUT|DOUT|DOUT|DOUT | DOUT|DOUT | DOUT|DOUT
448 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | 4390 | 438 | 437 | 436 | 435 | 434 | 433
“omy _|POUT|DOUT|DOUT|DOUT[DOUT|DOUT|DOUT|DOUT|DOUT|DOUT|DOUT | DOUT| DOUT|DOUT|DOUT|DOUT
464 | 463 | 462 | 461 | 460 | 459 | 458 | 457 | 456 | 455 | 454 | 453 | 452 | 451 | 450 | 449
Bit F|lE| D] C | B]| A ] 9 8 7 6 5 | 4 | 3 2 1 0

Note: H108~ H10A are optional signals for specific customers.
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TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0

EOOW

EO1W

EO2W

EO3W

E04W

EO5W

EO6W

EO7W

Edge relays
E10W

E11W

E12W

E13W

E14W

E15W

E16W

E17W

LOOW

LO1IW

LO2W

LO3W

Latch relays
LO4W

LOSW

LO6W

LO7W

T/COOW

T/CO1W

Timers (100 ms)/counters
T/CO2W

T/CO3W

T/C04W

T/CO5W

T/CO6W

T/CO7TW

T/CO8W

T/CO9W

T/C10W Timers (10 ms)/counters

T/C11W

T/C12W

T/C13W

T/C14W

T/C15W

T/C16W

T/C17W
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TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

Bit F E D C B A 9 8 7 6 5 4 3 2 1 0
T/C20W
T/C21W
T/IC22W
T/IC23w Timers (100 ms)/counters
T/C24W
T/C25W
T/IC26W
TIC27TW
AQOW Sign | Zero Over- Carry
flag | flag flow flag
AOLW Fuse
flag
A02W
6400 | 3200|1600 | 800 | 400 | 200 | 100 | 50 .
AO3W ms | ms| ms| ms| ms| ms | ms | ms Scan time (ms)
AQAW 12800| 6400 | 3200 | 1600 | 800 | 400 | 200 | 100 |1280| 640 | 320 | 160 | 80 40 20 10
ms ms | ms|ms | ms| | ms|ms|ms|ms|ms| ms | ms| ms| ms| ms | ms
AO5W ]1280s[640s|{320s|160s| 80s|40s | 20s | 10s|128s| 64s | 32s | 16s| 8s | 4s 2s 1s
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TSL3000 Robot Controller SIMPLE PLC FUNCTION MANUAL

List of Registers

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

D0O*
DO1*
D02*
DO3*
D04*
DO5*
D06*
DO7*
D10*
D11*
D12*
D13*
D14~
D15*
D16*
D17*
D20*
D21*
D22*
D23*
D24*
D25*
D26*
D27*
D30*
D31*
D32*
D33*
D34*
D35*
D36*

D37~*

Data registers

Data registers

Data registers

Data registers (backup)
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Regster | F | E [ D | c | B | A |o]s]7 6 5 4 3 | 2 1] o
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC PLC | PLC | PLC | PLC | PLC | PLC
D40* SS SS SS SS SS SS SS SS | DATA| DATA | DATA | DATA | DATA | DATA | DATA | DATA
R0O8 | RO7 | RO6 R0O5 R04 | RO3 R02 RO1 R8 R7 R6 R5 R4 R3 R2 R1
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC | PLC | PLC | PLC | PLC | PLC
D41* SL SL SL SL SL SL SL SL SL SL SL SL SL SL SL SL
RO8H | RO8L | RO7H | RO7L | RO6H | RO6L | RO5H | RO5L | RO4H | RO4L | RO3H | RO3L | RO2H | RO2L | RO1H | RO1L
D42*
Reserved area
D43*
D44*
Reserved area
D45*
D46* DATA_CMD
D47* USER
D50*
D51*
D52*
D53*
Reserved area
D54*
D55*
D56*
D57*
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC PLC | PLC | PLC | PLC | PLC | PLC
D60* SS SS SS SS SS SS SS SS | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
W08 | W07 | W06 | W05 | W04 | W03 | W02 | W01 | W8 W7 W6 W5 W4 W3 W2 W1
PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC | PLC PLC PLC PLC PLC | PLC | PLC | PLC
D61* SL SL SL SL SL SL SL SL SL SL SL SL SL SL SL SL
WO08H | WO8L | WO7H | WO7L | WO6H | WO6L | WO5H | WO5L |W04H| W04L | WO3H | WO3L | WO2H | WO2L |WO01H| WO1L
DE2* PSN_[ PSN_[PSN_|PSN_|[PSN_[PSN_[PSN_|[PSN_
FESEET) AR W8 W7 W6 W5 W4 W3 W2 W1
D3 PSN_[ PSN_[PSN_|PSN_|[PSN_[PSN_[PSN_|[PSN_
J8 J7 J6 J5 J4 J3 J2 J1
DE4* TRQ_|TRQ_| TRQ_| TRQ_| TRQ_| TRQ_|TRQ_|TRQ_
J8 J7 J6 J5 J4 J3 J2 J1
D65*
D66* DATA RESP
D67* AL10 | ALO9 | ALO8 | ALO7 | ALO6 | ALO5 | ALO4 | ALO3 | ALO2 | ALOL1 | ALNO | STEP
Register | F | E | D | C B A 9 | 8 | 7 6 5 4 s [ 2] 1] o
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Register | F | E| D | c | B | A | 9 8 7 6 5 | 4 | 3| 2 1 0

FB FB FB FB FB FB FB FB FB FB FB FB FB FB FB FB
D70* RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr | RWr

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
D71*
D72* Reserved area
D73*

FB FB FB FB FB FB FB FB FB FB FB FB FB FB FB FB
D74* RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw | RWw
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

D75*

D76* Reserved area
D77*

Register [ F | E [ D[ c|[B | A] o] s 76| s | a3 2]1]o0

Register F E D cC B A 9 8 7 6 5 4 3 2 1 0

P00*
PO1*
P02*
P03*
P04*
PO5*
PO6*
PO7*
P10*
P11*
P12+
P13*
P14*
P15*
P16*
P17*
P20*
P21*
P22+
P23+
P24*
P25+
P26*
P27*

Register F E D C B A 9 8 7 6 5 4 3 2 1 0

Timer current values (100 ms)/counter current values

Timer current values (10 ms)/counter current values

Timer current values (10 ms)/counter current values
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