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Package type small multi-function PC

Best suited for small- and medium-scale
control

The SYSMAC-C120 is best suited for a small- and medium-
scale control whare 32 to 256 1/Q Points are required,

Component type

Both the CPU and the expansion 1/O rack are component
type which are only 100mm in depth. They can be
mounted on a DIN rail with a DIN rail attachment.

Instruction words compatible with either
series products

The user program of the SYSMAC-C120 is compatible with
programs of the SYSMAC-C250 and the SYSMAGC-C500.
The same user program can be used within the SYSMAC-C
series products.
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Wide variation of 1/0 units
A wide variation of 1/0 specifications is available.

I/0 unit easy to use

A terminal block type connector that can be easily con-
nected/disconnected is employed in the |/0 unit, allowing
easy replacement of the unit. Additionally, each output
relay can be replaced. With these features, maintainability
of the 1/0 is significantly improved.

Same peripheral equipment usable

The same peripheral equipment can be used for all models
of the SYSMAC-C series: SYSMAC-C120, SYSMAG-C250,
and SYSMAC-C500.
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This user's manual mainly describes the programmable controller and special 1/0 units, For detailed information on the
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CHAPTER 1
CONFIGURATION OF PC

1.1 AVAILABLE TYPES

: pesifieat i) 5
| AC 110/120V RAM 2.5 kg max. 3G2C4-SCN21-E
AC 220/240V RAM 2.5kg max. 3G2C4-SC022-E
AC 110/120v ROM/RAM *4 2.5kg max. 3G2C4-SC023-E
AC 220/240V ROM/RAM *4 2.5kg max. 3G2C4-5C024-E
AC 110/120V for mounting 1/O unit 2.5kg max. 3G2C4-51021
AC 220/240V for mounting I/O unit 2.5kg max, 3G2C4-51022
AC 110/120V for mounting 1/O linkage unit 2.5kg max. 3G2C4-51023
AC 220/240V for mounting 1/O linkage unit 2.5kg max. 3G2C4-51024

AC 110/120V for mounting A/D conversion input, D/A conversion
output, or high-speed counter unit 2.5kg max. 3G2C4-581025

AC 220/240V for mounting A/D conversion input, D/A conversion
output, or high-spead counter unit 2.5kg max, 3G2C4-51026

AC 110/120V for mounting remote 1/O unit 2.5kg max. 3G2C4-51027
AC 220/240V for mounting remate 1/0 unit 2.5kg max. 3G2C4-51028
Cable length: 60cm 3009 max. 3G2A5-CN511
Cable fength: 100cm 400g max, 3G2A5.CN121
AC 100 to 120V 10mA, 16 points *1 450g max. 3G2A6-1A121
AC 200 to 240V 10mA, 18 points *1 4509 max. 3G2AB-1A222
AC/DC 12 1a 24V 10mA, 16 points, PNP/NPN input *2 450g max. 3G2AB6-IM211
AC/DC 12V 7mA, 32 points, PNP/NPN input *2 500g max. 3G2A6-IM111
AC/DC 24V TmA, 32 points, PNP/NPN input *2 450g max. 3G2AB-1M213
DC 5 to 12V 16mA, 16 points, NPN input *3 450g max. 3G2A6-1D112
DC 12 to 24V 10mA, 16 points, NPN input *3 450g max, 3G2A6-1D213
DC 24V 7mA, 32 points, NPN input *3 450g max. 3G2AG-1D0217
DC 24V 10mA, 64 points, dynamic scan methad 450g max, 3G2A6-1D212
Relay cantact AC 260V/DC 24V 2A, 16 points {with relay socket) 4509 max. 3G2A6-0C221

Relay g:ontact AC 250V/DC 24V 2A, 24 points {without relay 500g max 3IG2A6-0C222
socket .

Triac AC 85 to 250V 1A, 16 points 500g max. 3G2A6-0A222
Transistor DC 12 to 48V 1A, 16 points 500g max, 3G2A6-0D411
Transistor DC 12 to 48V 0.3A, 32 points 530g max, 3G2A6-0D4172
Transistor DC 24V 0.1A, 64 points, dynamic scan method 450g max. 3G2A6-0D211

1/0 16, 32, 64 points {common} 450 max. 3G2A6-DUMD1
64 bits (2764} 50g max. ROM-H
64 bits (6264) 50g max, RAM-H

100g max. 3G2A8-BATO8
Cavers vacant slot on SYSMAC-C120 B0g max. 3G2A8-COVIN
For mounting SYSMAC-C120 to DIN raii 500g max. 3G2A8-DINO1

NOTES: *1 ON- delay time: 35ms OFF-delay time: 55ms
*2 ON-delay time: 16ms, OFF-delay time: 15ms
*3 ON-delay time: 1.5ms, OFF-delay time: 1.5ms
*4  The EPROM and RAM chips are optional,

1-1
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1.2 NAME OF PARTS

1.2.1 CPU rack and associated units

Power supply terminals

Wmf/m/
/////////// ’

[

Power

indicator
Operation/
failure
inclicators

Control VO

terminals Peripherat equipment

cannecting connector
Input unit onby

Battery
compartment

CPU FRONT INDICATION

ARARRRARAAARNARAN .1 f
UM .

ouT acz213

L |

PERIEERAL

BATTERY

HRRERRBRRRRRRRR
L]

1-2

USER MEMORY MOUNTING FOR 3G2C4-SC023-E/
-5C024-E

No user memory is mounted in the CPU rack of the
SYSMAC-C120. Select the RAM-H (6264 or equivalent) or
ROM-H {2764 or equivalent} and mount the memory in the
CPU rack in accordance with the following procedures,
1. Turn off the power.
2. Remove the terminal block mounting screws {A) with a
screwdriver to detach the terminal blocks from the CPU
rack.
3. Remove the CPU rack cover mounting screws (B} to
detach the cover,
4, Pull the ROM board {C) out of the CPU rack.
5. To exchange RAM with ROM
{1) Short-circuit the JT2 and 3 pins of the ROM/RAM
selector jumpers.

{2) Pull out the RAM chip from the user memory
socket.

{3) Insert the ROM chip into the socket.

6. To exchange the ROM with RAM

{1} Pull out the ROM chip from the socket.

(2) Insert the RAM chip into the socket.

(3) Short-circuit the JT2 and 3 pins of the ROM/RAM
selector jumpers.

10 boards

CPU rack
cover
mounting
screw

{B)

Terminal

blocks rack
Terminal block cover
mounting
screw
(A)
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NOTE: o o 1.2.2 Expansion I/Q rack

1. Replacing the ROM chip with the RAM chip will cause
memory failure to occur. To prevent this, perform the
memory sl clear operation after the replacement.

2 When the JT2 and 1 pins of the ROM/RAM selector
fumpers are short-circuited, inserting or pulling out the
ROM or RAM chip into or from the socket will cause
the contents of the 1/0 table, and data of the data
memories, holding relays, and timers/counters to be lost.
Therefore, avoid doing so.

3. Be sure to short-circuit the pins of both the two ROM/
RAM selector jumpers.

A,
W}yy////////////////////////// 5]

=
iz Y

Comn 36204
A ELSAN € iy

u\\.\\\\\\\\\\\\\\\\\\\

ROM board

User memory ROM/RAM
socket selector
jumpers

3711

3JT11

ool 090
oo 0] [[eXsl]s}
3J721 3Jr2 1
ROM RAM ROM RAM

To use RAM To use ROM

ROM/RAM selector jumpers

4. For the RAM-type CPUs: Types 3G2C4-SC021-E and
3G2C4-8C022-E, user memory mounting is not required.
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PART 1

1.3 SYSTEM CONFIGURATION

1.4 DIMENSIONS

BASIC SYSTEM

For the type of 1/O units, refer to 1.1, Available types
when placing your order.

"""*—r-a—ﬁ,_ﬁ,_ =

YO unit

CPU rack*

Expansion KO
rack No. 1**

Expansicn VO
rack No. 2**

i

e
P

Expansion VO
rack No. 3**

* A maximum of 2 [/O units can be mounted in the
CPU rack.

** A maximum of 2 1/0 units can be mounted on an
expansion [/O rack.

The PC allows additional connections of up to 3
expansion 1/Q units,

Any combination of 1/O wunits can be made on
an expansion 1O rack 3G2C4-51021 or 3G2C4-51022.

1-4

1.4.1 CPU rack

350
{ 340 |
ANEE 1"
- - I_|$ 190 120
Mcssssal| Il—_—I ,

==

1.4.2 Expansion 1/O rack

Lo

Im

I i
]U )$ﬁ i +’ 110 120
I I==p
s ==
1.4.3 1/O unit

{2445 |o

——_—

(244.,5)
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1.5.2 1/0O rack
1.5 WIRING AND POWER SUPPLY

AC power supply

1.5.1 CPU rack |
EXTERNAL INPUT TERMINAL

AC input Must be grounded at FG
AC 110, 120/ & ground resistance of LG g,f;l Irack-power
220,240V 1000 or less. IR e Py

Z e s
r—ww P
Er O

SRR

R

Expansion 10 rack
connecting cable

Expansion /0
rack-power supply

LI H Ll |I|]|ti'l'l'lllllHTlllllle —

|

@
D g . IRERNS Aice f':
rLy
i HEES 2‘2
N E ARRNRRRARRRRARKRR Y o
P g NN ¥
Dosoy | llil\l\lillll\llﬂml— ‘ “‘Iu..é
RUN START  pe gy output The following three 1/0 connecting cables are available.
OUTPUT NPT 50cm {Type 3G2AB.CNG11),
R | Tm  (Type 3G2AB-CN121).
NOTE: Refer to 5.4, Processing of wiring within control
WIRING AND POWER SUPPLY OF CPU panels, for details on wiring.

AC input
T ©
Q

O) O) NFB

Transformer
kR

?

@ 00|a
LG FG

i

T

AC 110, 1204

220, 240V [ Perform grounding at a ground resistance of

less than 1000 when noise is great and
| SYSMAC-C120 malfunctions
Be sure to connect this ground
| terminal at a ground resistance
| of less than 10011 for prevention
of electric shock.
1 Use 1o stap SYSMAC-C120 [CAUTION: ~~ 1
1 by external signal. ’Nurmally short- :\rcuxl
(these twa terminals. |

7

|—Use te supply power to expansion V0 racks, etc.

AUN START DC 24V
QUTPUT INPUT  output

o]

!
—®
—®

@

®

Turns on
during RUN
aperation

L L Inputautput

T T control circuit
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1.6 OPERATING PROCEDURES OE
'PROGRAMMABLE CONTROLLER -

Here are the procedures from the designing of the sequence
circuit to RUN operation of the PC.

Systern design

Generation of
sequence circuit

VOunit, refay e -
No. assignment o Refer to Chapter 3 and Appendix A.

>
Wiring between PC Design of ladder
and 1/0 devices diagram
*1
E;J\;'gr application Y ... .. e e Sot the PC in PROGRAM mode and
connect the programming console to the
PC. Apply power to the PC.
*1

Generation of | .o ® First, the message *'1/O VER ERR" will

170 table appear onh the LCD of the programming
cansole. Clear it by generating an /0
table with the programming conscle,
(Refer to 3.2 for details.)

Programming ................................... o Clear all memory contents bv performing
Program Clear operation before program-
ming.

NOTE: I/0 table generation is not neces-

sary each time the power is

>4 applied to the PC wunless /O
unit location will change later.

Test run and 1

debugging  } ... e (Correct the program

NG
oK
Correction of ladder 2 A i .
diagram, storage of trrrrssesiaieseeeeeeeoooo o8 Ladder diagrams can be printed out with
program aprinter.

® Programs can be recorded on a cassette
tape or an EPROM chip.

NOTES:

*1 Refer to the user's manual of program-
ming console for details.

*2 Refer to the user’s manual of printer
interface unit for details.
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OPERATING MODE OF PC

The following operation modes of the PC are set on power
application or when the PC is connected on-line to periph-
eral device(s).

Programming According to the Current operaticn
console, mode selector mode is con-
programming switch position of tinued. *3
conscle adapter programming

console *1
Peripheral inter- PROGRAM Current operation
face unit, printer mode is continued.
interface unit,
and PROM
writer
None RUN —

*1 The operation made of the PC will be PROGRAM if the made
selector switch of the programming console is set to PROGRAM
position.

*2 ON-LINE connection is to connect the peripheral devicel(s) to
the PC while the power supply to the PC is ON.

*3 For example, if the peripheral device is connected to the PC
while the operation mode of the PC is RUN, the PC continues to
be in RUN state.

1-7
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CHAPTER 2
SPECIFICATIONS

2.1 SYSTEM SPECIFICATIONS

RATINGS

AC 110, 120/220, 240V, 50/60Hz

85 to 110% of rated voltage *

CPU rack: 50V A max.
Expansion 1/O rack: 36VA max.

BMQ min. at DC 500V {between external
terminal and outer casing)

AC 1,500V, 50/60Hz for 1 minute
{between external terminal and outer
casing)

1,000Vp-p
Rise time: 1nsec;
Pulse width: 50n to 1usec

16.7Hz, 3mm double amplitude, {in X,
Y, Z directions, respectively 30 min)

10G (in X, Y, Z directions, respectively
3 times)

Operating : 0 to +50°C
Storage :—20°Cto +85°C

35 to 80% RH (without condensation)

Must be free from corrosive gases

Module type

lvory white

See Section 1.1, Available Types.

IP30 {{EC Publ-529)

NOTE: * A momentary power failure of less than 10ms is ignored
by the programmable controller, and it will continue

operation.

CHARACTERISTICS

Stored program system

L3I, TTL, C-MOS

Ladder diagram

3 to 10 byte/address
{1 address/instruction)

-] 68

5 to 10usfaddress (basic instruction)

Approx. 2.2K address (RAM/EPROM}*1
(BK bytes)

256 (Relay Nos. 0000 to 1515}

459 points {Relay Nos. 3200 to 6010)

512 points (Relay Nos. HR0000 to
3115) *3

128 points
Timer ;0 to 999.9s

Counter :0 to 99899 counts

8 points (Relay Nos. 0 to 7)

45 points {Relay Nos. B011 to 6315)*2

512 points (16 bits/point)

START INPUT:

In RUN mode, PC operates when contact
is closed and stops when contact is
opened.

RUN QUTPUT:
Contact is closed while PC is RUN.

BDC 24V, 0.1A {incorporated)

Status data of respective holding relays,
counters, and data memories before
power failure is retained in memory,

Service life of built-in batterg is about 5
years at a temperature of 267 C. If
ambient temperature at which battery is
to be used exceeds 25°C, battery life wilf
be shortened.

Replace battery within one week after

1 battery low indicator illuminates and

1 within approximately 5 minutes after
turning off power switch.

RUN maode

® CPU failure {(watchdog timer)
® Battery failure

® Scan time failure

® Memory error

® /O bus failure

PROGRAM mode {program check}
® Coil duplication check

® END instruction check

* Circuit error check

e |[L/ILC error check

® JMP/JME error check

® DIF instruction over error check

= Programming capacity

& The user program memary of the PC is 8K bytes.

e The programming capacity (i.e,, number of
addresses) is cafculated on the assumption that one
address is 3.6 bytes on the average,

m Address

¢ The length of instruction words for the PC is
variable within the range from 3 to 10 bytes. Each
instruction has a respective length.

e Because instruction words are variable in length, a
maximum number of addresses that can be writien
in a specific program varies depending on the
instructions used in that pragram.

*2

Refer w0 3.1, Explanation of special auxiliary relay
numbers and temporary memory relay numbers, for
details on the description of the special auxiliary relays.

*3

The link relays of the SYSMAC-C250 and SYSMAC-C500
are used when linking the PC to another PC. The link
relays of the SYSMAC-C120, however, are used only as
auxiliary relays.
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2.2 1/0 UNITS SPECIFICATIONS

2.2.1 Input unit

e -

AC 100 to 120V +10%, —15%, 50/60Hz

T

AC 200 to 240V +10%, —15%, 50/60Hz

9.7k {50Hz), 8k§ (BOHz)

22k$2 {50Hz), 18k {60Hz)

10mA TYP. (AC 100V)

10mA TYP. (AC 200V)

35ms max. 35ms max.

55ms max. 55ms max.

16 points {8 points/common) 16 points {8 points/common}
450g max. 4509 max.

AC 60V max. AC 120V max.

AC 20V min. AC 40V min.

DC 5V 10mA max.

DC 5V 10mA max.

3300 0.33:F 6800 0.154F
N 00 4 IN 004
330k e
/yf
_‘b
BBON S r{----
1
IN 064 ! ) IN O6e
IN 079 = "'t . [N O7¢ o
COM ) 3 COM i z:,
3300 0.33F s 6800 0,154F e
IN 08 ¢ & IN 03¢ g
£ g
£ E
330k o 10
L
_ 6802 -4 - - -
i ]
IN14g v ’_J__ ; IN 149 !
N 159 iN 15
ACOM i com
a0 s oo
5 o 1 | 551
54 2 | 5 -2 2
— 3 | 5 o> 3
ACTOVE) oot 4 ACZVE 5o 4 |
gl 55815
—O—_O—E 8 —o_()—s 6
L5 7 L 575 7
| 8 )
5539 )
510 L 552110
L 518 11 —— 10 1
—_— — —
—o 12 Ll 12
— 12 D B
Ac1tov @ o o3 Ac20v@) 5413
i | 5o 14
—5 5 15| 552415
L5556 Lo 551g
17 [17]
NC |18 | NC |18
ne |19 ne [ 19

NOTES:

* The delay time from the application of an input signal uniil the activation of the output terminal of the unit.

** The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
*4% The terminal numbers and 1/O channel relay numbers of an 1/0 unit are changed according to the position on the CPU {or
expansion 1/0) rack on which the [/0 unit is mounted. The terminal connections shown above are for when the 1/0 unit is
rnounted on the UNIT 1 position. For details, refer to 2.2 4, Terminal numbers and 1/O channel relay numbers.
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PART 1 SPECIFICATIONS

SYSMAC-C series omRon

. IegEE M
AC/DC 12 to 24V +10%, —~15% AC/DC 12V +10%, —15%

1.8k82 1.2k
10mA TYP. {(DC 24V) 7mA TYP. (DC 12V)
15ms max. 15ms max.
15ms max. 15ms max.
16 points (8 points/common) 32 points {8 points/common}
4509 max. 500g max.
DC 10.2V max. DC 8V max.
DC 3.0V min. DC 3.0V min.
DC 5V 10mA max. DC 5V 200mA max.
IN 004
\ iod
:' F— ™ = I
/ol O
IN 064 iy . = -
IN 074 3 3
COM G 5
= —
IN 02 £ g
E £
]
IN 14%
IN 159
com
- o] B
TR RE-N g LIS
BREpCen : soo i = [ [
Entess | T e |
| FOHs I -1 I i |
AC/DC - 417 i —— 33— 3 0 o by
ooy T Q14 NP NS g 2yt +
5 A 4 o oo &)+ AcDC
| ©—15 AcDCw @) P s = | T 1 gy
| G W1 s 2v -] g I |
t 7 { —_——] 8 o o !
| O ! 6 S ssd | !
L 8 I L5 o] 7 — :
] i a
R S E = Tl
© 911 gl 8 o o
g\ 10i ] Oliwg_o_w i
EREple il I o K0 g 13 E
10— —o
1‘ —@T 12 ! -l 1t ?11 _ }[
o 2 11— =0 o
AC/DC T O3 + oSl PP L N .L+
12 to 24V O] | — {13 e =~ &= acinc
! o] ACDC ¥ @) P13 — | T 1 qav
Ll DY (EIJR N I St 7Y Rak i !
| —O-e I e 0] e PO I
L 7] | L |
NC {18 | L 17 ]
o RE] NC Wi NC
NOTES: * The delay time from the application of an input signal until the activation of the output terminal of the unit.

#* The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
*%% The terminal numbers and /O ¢hannel relay numbers of an 1/O unit are changed according to the position an the CPU (or
expansion [/O) rack on which the 1/O unit is mounted. The terminal connections shown above are for when the 1/0 unit is
mounted on the UNIT 1 position. For details, refer to 2.2.4, Terminal numbers and 1/O channel relay numbers.



omRon SYSMAC-C series

AC/DC 24V +10%, —15%

3.3k

7mA TYP. (DC 24V)

15ms max,

15ms max.

32 points (8 points/common)

500g max.

DC 16.0V max.

DC 5.0V min,

DC 5V 200mA max,

!
5
=
5
=
£
[
E
[}
B
| -A_Q |9 55
1 -
o— 0 —4 :
11 = o i
o o 1 [—]2 — |
— 21 2 [ o i
—e o 2 b—3 — ]
—_— 13— 3 0 o i+
—0 o— 3 — —

i s aPe51 @+ acoe
ACDCH @) o 4 |—s — I 24y
2av | s55l s 20 ™ !

| —o0 o— 5 — 5 — 1

e g—1 6 [ !

e o 6 [ —17 — 1

— 7 7 o i

o— 7 1 1

ms t

8 18 ——

— 19— .

T 0o 9 g - :

I — a1 10 o o— |

i o o— 10 w0 — I

i w0 11 |0 o |

| o 11— — I
I OS] s BEH nclion B RS

i —_ 13 [Z55 )+ AciDc

ACDCE () P 13— — T Ay
I — 3] 14 | ° o !
v 18— — ‘
1 13— 15 |2 o I
i o o— 16 —1is |
| —— 15| 16 o °— |
1 16 — 1
| — 17 )
. 17—
— 18 | NC
NC| 18 —
NOTES: * The detay time from the application of an input signal until the activation of the output terminal of the unit.

** The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
#*+* The terrtinal numbers and 1/0 channel relay numbers of an 1/O unit are changed according to the pasition of the CPU (or
expansion 1/0} rack on which the /0 unit is mounted. The terminal connections shown above are for when the 1/0 unit is
mounted on the UNIT 1 position. For details, refer to 2.2,4, Termina} numbers and 1/0 channel relay numbers.
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MNOTE: Tow-wire system sensor cannot
be used with this imput unit.

PART 1 SPECIFICATIONS R:
SR e g F e, s
k4 A
DC5 to 12V +10%, —5% DC 12 to 24V +10%, —5%
560%2 2.2x8
; 16mA TYP, (DC 12V 10mA TYP. (DC 24V}
1.5ms max. 1.5ms max.
1.5ms max. 1.5ms max.
16 points (8 points/common) 16 points {8 points/common)
450g max. 450g max.
DC 4.0V max, DC 10.2V max.
DC 1.5V min. DC 3.0V min. 7]
DC 5V 10mA max. DC 5V 20mA max.
Pl e
COM i COM p
rr—==— ry—=—=-
—— } ! - i ]
X 6.8kQ A N Z 180 : 3;{_[{ :
IN 00 —WA— IN 00—y r—
560 2.2k
= 5
IN OG® 3 IN 06¢ e
IN 07® E IN 078 °
prd k] —r E
com bt £ COM > g
H ’"K_"—‘ E H =
A 6.8kD . Lol N A 1.8k0 . 24 K !
IN 03 6—AWy ' L IN DE&—A
5600 2.2k02
IN14¢ IN 149
IN15® IN15®

o

TAREE AR

£

DCSto 12V &
+

DC 5 to 12V - A
-+ | 5 13

— 0
Q O
—

—o o—1

—— P
I 5o~
| &2
— a
— 5
— &
— 7
Ls o4

5 ot

— 10
—o o—1

— 11

—0 Oo0—

— 12
r—0 O—

Aty

— 15
Lo o—

a

313

NC |1
NC |1

[»:]

l

w

DCi2to 24V -

DC12 to 24V X~

—

-0 O—

— 1
Lo o—

—

— 3

—_—a

— 5
o o—]
o o—

— ]

— 10
— 11
o o—

— 12
— 13
—a o—

-_— 14

— 15

-0 o—

NC

NC

=

NOTES:

* Tha delay time from the application of an input sign
** The delay time from removal of an input signal until
*** The terminal numbers and 1/O channel relay numbers o

al untii the activation of the output terminal of the unit.
the inactivation of the output terminal of the unit.
f an 1/O unit are changed according to the position an the CPU {or

expansion 1/0) rack on which the 1/O unit is mounted. The terminal connections shown above are for when the 1/O unit is
mounted on the UNIT 1 position. For details, refer to 2.2 4, Terminal numbers and 1/O channel relay numbers.
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HAPTER 2. | SPECIFICATIONS PART 1

DC 24V +10%, —15%
3.3k
7mA TYP. (DC 24V)
1.5ms max.
1.bms max.
32 points (8 points/common)
450g max,
DC 16.0V max.
DC 5.0V min.
DC BV 160mA max.
com
A s600
iNOD ¢—A
§ 3.3k -
INO7 @ =]
COM ¢ £
INOS & ©
| g
IN1G ¢ &
COM i | E
- --
X 5600 h i j
IN 0D W = l-—-
§ 3.3k
INO7 @
COM &
INGE ¢
§
INIG®
B0
.._I._() A 0 P 55
— 0 11 —
— 11— o
—e o— 1 /2 —
ot 2 =5 o
—3—1 3 9 o
e o— 3 14 — J
m{:_oi_4_ 4 —° o = DC2ay
De - =15 —
2 s e +
— 61 & 15 55
—¢ o— 6 F—17 —
73 7 o o
o o 7 —
1 8
8 s —
e
— o 10—
o o— 10 —1]1g =—
—_— g 11 o o
r—e o— 11 F—1 —-
R e RPA e
o o— 12 —iz —
| =12 13 —o o— = DC24V
DC zaVv T D_i 14 QO_D—' +
+| a4 —114 —
— 14— 15 [ o
—o o— 15 115 —
— 15— 16 o o—
Lo o 16 |—
T4
1 18 | NC
NC |18 —
NOTES: * The delay time from the application of an input signal until the activation of the output terminal of the unit.

** The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
*** The terminal numbers and 1/0 channel relay numbers of an |/O unit are changed according to the position on the CPU (or
expansion |/Q) rack on which the /O unit is mounted. The terminal connections shown abave are for when the 1/O unit is
mounted on the UNIT 1 position. For detzils, refer to 2,2.4, Terminal numbers and /O channel relay numbers.
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PART 1 SPECIFICATIONS | CHAPTER

et
. b2l e C e -
DC 24V +10%, —15% Circuit configuration
2.2k82
10mA TYP. (DC 24V)
1.5ms max, com p== R
1.5ms max. i SGDQEE i_!!"’_{
DC 10.2V max. IN 00 —AA
DC 3.0V max, 220
3 & 5600 g
o
INO7 § AN 3
+24v Pt £
STBO * =
S g
‘B
STB7 } %
£
COoM
Terminal connection
DC 24V +10%, =15% 0.1A
100uA max. ——0-| iNOD
1.5V max. —T IND1
0.2ms max. *‘*Z INO2
3.0ms max. A mERLUEE
No fuse ] 4 [mNo4
F 5 |INOS
DC 24V +10% ]
I— & |INOB
B4 points —‘“T INO7
450g max, ! T
l—_g— STBO
DC 5V 300mA max. W STB1
11 | sTB2
12 | sTB3
13| sTBa
W STBS
15 | 5786
16 | sT87
,ﬁ_+|.___z
18
19} ne
NOTES: * The delay time from the application of an input signal until the activation c;f the output terminal of the unit.

** The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
*%% The terminal numbers and /O channel relay numbers of an 1/O unit are changed according 1o the pasition on the CPU {or
expansion |/0) rack on which the 1/O unit is mounted. The terminal connections shown above are for when the I/Q unit is
maounted on the UNIT 1 position. For details, refer to 2,2.4, Terminal numbers and 1/O channet relay numbers,
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PART 1

yie 3G2A6-0¢221- i e 3GRABIOERYE A
AC 260V/2A {p.f.=1), DC 24V/2A {8A/common, AC 260V/2A (p.f.=1), DC 24V/2A (8A/common,
16A/unit) 24A/unit)
DC 5V 100mA DC 5V 100mA
Voltage: DC 24V x10% Voltage: DC 24V+10%
Current: 10mA/point, 160mA/unit Current: 10mA/point, 160mA/unit
15ms max. 1Bms max.
1Bms max. 15ms max.
16 points (8 peoints/common) 24 points (8 points/common)
4509 max. B00g max.
DC 5V 5% 100mA max. DC BV 5% 180mA max.,
DC 24V +10% 160mA max. DC 24V x10% 240mA max.
Electricatiy: 300,000 operations Electrically: 300,000 operations
Mechanically: 20,000,000 operations Mechanically: 20,000,000 operations
(Fype GBB-1114P relay, DC 24V) (Type G6B-1114P retay DC 24V)
o CUT 00 o—& OUT 00
e v ‘H‘T
T T Ay
l o-#0UT 07 % - o8 OUT 07
5 ‘ i b COM 3 b COM
= ! =z G !
= a 1 3 - t
= g 5 -8 0UT 08 o—u £ 5 o-80UT 08
% £ e [ T A
€ = o |y a:_
2 £ [Toh
o8 0UT 15 % o9 0UT 15
1 pCOM p COM
DC 24v l DC 24V
oV oV
Relays are mounted on sockets and are
replaceable.
O o | B
1 L AT
@ 3 mL r @ii_]—
: © Kl j —O 1 R
| 2
+Aczsov[ O py AR CoElry
oczavy @ O 4 | Lt _©_iT
| o DC 24v+ & ”*(D'LLT
s Ac z50vi (- 5 -
mOS T s— s
NoSipy e
] e s
o | I
b | 8 —
. O s 4 Ad Y ¥ .
| s T O = I
I -{O— 10 I -2 110 — |
: 10— | ﬂ 11 12, I
| —O— 11 l O 11—, !
! 1] | u—{12 B0+ |,
+AczsoV O 12| 8 R s O o KEJ ey P +pe 24v
i 12 L 21 1BE-O-1 QO
oc2v= @ O pc2avr © —@ 11317 = lacomov
i ] o AC 250V (D)1 14 |-
i —(O— 14 i Had gy Ll G ‘
1 14— | __@i 15 = |
! —()—{ 15 I ppy LV ‘
| 5 ! L 576 N |
| O] | i -
L 3= —
+ — +
—_
R pc 2av L2 DC 24v
NOTES: * The delay time from the application of an input signal until the activation of the output terminal of the unit.

** The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
*** The terminai numbers and /O channel relay numbers of an 1/0 unit are changed according to the position on the CPU {or
expansion 1/0} rack on which the 1/ unit is mounted. The terminal connections shown above are for when the /0 unit is
mounted on the UNIT 1 position. For details, refer to 2.2.4, Terminal numbers and 1/O channel relay numbers.
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SPECIFICATIONS

AC 85 to 250V +10%, —15%, 1A 50.:’60H2 (4A/common 5A;'un|t)

10mA/SAC 100V, 20mA/AC 200V

3mA max./AC 100V, BmA max./AC 200V

1.2% max.

1.5ms max.

1/2 of load frequency max. {zero crossing circuit incorporated)

16 points {8 points/common}

500g max.

BC 5Y 280mA max.

BA/8 points

o » OUT 0D
2 2 % %
[ -

0. 022uF_

Fuse/ $ OUT 08
fuse blowout y OUT q7

L
detection gircuit & COM

1 QuUT 08
Lt i bl -1
il S 1 %220
L= —_——T= = =
T

Internal circuit

N

0.022uF
Fuse/ ®0UT 14
fuse blowout #0UT 15
detection_circuit b COM

2

lﬁlﬁlil‘o‘!wlwlﬂlmfmlﬁlwl“’!*lﬂ

1

2

3

4

ACS5
10250V T Ly ]
—D—
(-4

©-4
O3

u

9

@ﬂ
_®_
TA0C28550V ’9 _@ 12
-
ot

-
S

a|lmlas] 2|
W ||~ || h

* The delay time from the application of an input signal until the activation of the output terminal of the unit.
** The delay time from removal of an input signal until the inactivation of the output terminal of the unit.
*** The terminal numbers and |/O channel relay numbers of an I/O unit are changed according to the pasition on the CPU {or
expansion 1/Q} rack on which the 1/0 unit is mounted, The terminal connections shown above are for when the 1/O unit is
mounted on the UNIT 1 position. For details, refer to 2.2 4, Terminal numbers and 1/O channel relay numbers.
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| CHAPTER.2 | SPECIFICATIONS PART 1
DC 12 to 48V +10%, —15%, 1A (4A/common, DC 12 to 48V +10%, —16%, 0.3A {2.4A/common,’
5A/unit) 4.8A/unit}
100uA max. 100uA max.
1.4V max. 1.5V max,
0.2ms max. 0.2ms max.
0.3ms max. 0.3ms max.

16 points {8 points/common} 32 points (8 points/common}
500g max. 530g max,
DC 5V 160mA max. DC 5V 230mA max.
5A/8 points No fuse
DC 12 to 48V +10%, —10%, 50mA max, DC 12 to 48V +10%, —10%, 80mA max.
e 1 ouT 00 ouT 00
i i 1 . §
bp--- ¥ Fy
L] & 0UT 07
- l ! [ ggT o7 | I—4|COM
E : b COM - b #0UT 08
s . | ;
8 2 i £ ° ! c:ggn'rs
— ] _ o £ 1
£ E T 2 a X v SOUT 00
£ =1 outos || & = Ly ouT 07
£ r--- 1! c iy S 1 :
! : P! { R Zdd ' { COM
oM £ . s iy Y il souT s [0
' ] i §
| L] ®OUT 15 ! ®0UT 18
‘ ! coMm . COM
Fuse!fu:er ie—g DC 12 L 4 DC4;\2}
— .
+— blowout to 48V to
detection circuit o ov
—— B I
4] -
©Ho 1 AF10 7
NS O b @]
—O—{2 | —©-—1 |5
— 2 . 1
3 | 2 =
DC vl ™ © i sy E 2 (D)
12wav] + —D— 4 DC +i ERpul ©
® e 12tw4v| = DY 4 L4 5
s [~ _(DiTi_@_
—0— & py BN gy LV W
en L O 1
mCan il 7 0
8 O 5
8 . | 8 H—
L 9 | B ] 8
OgyER oo | —O
O- 1o o F— 10 |*-O—
10— ——(:)— 0 o
—O—1 1 o1 11 O
1} ._(‘ }_ﬂ 11 +—
—O—12 112 -0
L O 13 —© 2 s 12O
O 14 | -5 13 PyLrG
© i pry O WE Y o
L 5196 | O 15 |11
| | 15 —"E—@—
L e g
18 7 g |
= NG | 19 NC|18—
k3 i, g L
NOTES: * The delay time from the application of an input signal until the activation of the output terminal of the unit.

** The delay time from removal of an input signal unti! the inactivation of the cutput terminal of the unit.
*** The terminal numbers and 1/0 channel relay numbers of an 1/Q unit are changed according to the pesition on the CPU {or
expansion 1/0) rack on which the 1O unit is mounted. The terminal connections shown abave are for when the 1/0 unit is
mounted on the UNIT 1 position. For details, refer to 2,24, Terminal numbers and I/C channel relay numbers.
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PART 1 SPECIFICATIONS -

et BBt
: _ GZABEE

DC 24V +10% —15%, 0.1A

100uA max.

1.5V max.

0.2ms max.

0.3ms max.

64 points

450a max.

DC 5V 300mA max.

No fuse

DC 24V +10%, 50mA max.

- ouT 00
Y + :: S
B I ! ® OUTO7
3 (——4. b COM
5 5 I bl
= g ey *
‘G g 1y é
5 3 =
E < : !- i [ ]
g S0 STBO
E [ r]-;- b
L ! ‘{
L % ]i ] JI
[
J ' ¢ STB7
il cOM
— 4
4—& DC2aV

ouToo
ouT!
ouT02
ouT03
ouTo4
ouToS
OUTD6
ouTo?

[T

3[z[s[z[z[s]=[a]e[=[~[o][=«]s[-]7]

STBO
STB1
STB2
STB3
STB4
STBS
3TB6
sTB7

18
19 |NC

-
——

I

NOTE The termmal numbers and 1/O channe! relay numbers of an 1/O unit are changed according to the position of the CPU (or
expansion 1/0) rack on which the 1/O unit is mounted. The terminal connections shown above are for when the /O unit is
mounted on the UNIT 1 position. For details, refer 1o 2.2.4, Terminal numbers and 1/0 channel relay numbers.
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|GHAPTER 2 | SPECIFICATIONS PART 1

2.2.3 Dummy /O unit

Unit designation Input/output
Point designation 16/32/64 points
4509 max.

DC 5V 35mA max.

DC 24V +10%, 30mA max.

S IETITN

%
[t
i
'aa,
ERPAL)
i
[
Short circuit: input 1 ©
Open : outputl.— 4
2
3
i
: 5
Open Open 51
Shori- i
circuit Open 7
Open Short- || 8 |
P circult 9
10
1
12
13
14
16
16
17
— | 18
[—"1.— 18
DC 24v —

212
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PART 1 SPECIFICATIONS [:.C

2.2.4 Terminal numbers and 1/O channel relay
numhers

When mounting an 1/0 unit on the CPU or expansion 1/0

rack, the relation between the terminal numbers and /0

channel relay numbers of the 1/O unit will be as follows,

according to the mounting position of the 1/0 unit.

When mounting 16-point 1/0 units

unit
|19| 18 | | 1 I 0 | 1 «— Terminal number 0 is bit 00 of channel 01.
Termlnal numbers 17 and 8 are common terminats.
unit
7777 |° | 1 | | 18 I 19 l ] « Terminal number 19 is bit 00 of channel 00,
Terminal numbers 11 and 2 are common terminals.
When mounting 32-point /0 units
LLLU . Terminal number A0 is bit 00 of channel 02.
A18|A17| | Al r A0 | unit | Terminal numbers A8 and A17 are common terminals.
|B1s|B17] |s1]B0[] 1 [ Terminal number BO is bit 00 of channel 0.
Terminal numbers B8 and B17 are common terminals.
f « Terminal number B18 is bit 00 of channel 00,
B0 | B | IB”| B1B| unit “ Terminal numbers B10 and B1 are common terminals.
0
'|—|—|—i A0 | Al | | | |  Terminal number A18 is bit 00 of channel 01, X
I AI7|A18 Terminal numbers At0 and A1 are common terminals.
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- SPECIFICATIONS PART 1

The terminal connections shown in 2.2 I/O unit specifica-
tions are when the 1/O unit is mounted on the UNIT 1
position of the CPU or expansion 1/O rack.

The terminal connections are as follows when the I/O unit
is mounted on the UNIT 0O position.

Relay No. . Terminal bleck No. '
Nth channel j———(N+1)thchanneI | B8 LD Il
—t 18 —(L
_ | R ©-1sl 1
I 0_180_8“'3 — ! 17'—2
9—13—17 i | 2__16 16—
—oo—L17'——2_ 3—‘—15—(3 :)—
2l— 16 —0 o De + — 15 p—={ 4
oo 16 —3 — 12to48V{ = ©_4_14—©—
—c|_oi15_15 7 T 14 5
e tpe oy _©_513£16 ©
DC 24V & |—8 o 1afods y pALEd g L
+T 51113175 o o112 5
=0 o=—13 12 6—0__ . 7 11
._@_;,_5.12_?__ C _11_10
- pry il pn ey L} LY
L—1 10 ®_3 ry EA "
10— — _3_9_@_
—gr 9= ._._©_9 = |
=9 =19 — | 8 | _‘0® )
— g 8 ° o ._()—.-107—7
o o0— 8 (=i — I 1
_10_7 L 5 11 5 _®—
sl o O 6 e
— ul— § [P PG 5 L
—o o— 6 —j12 — 13
— 12— 5 =DC 24V @13— 4 '—'@—
DC2svp oot S Hin oo | [+ ML 3 A
N 5o 4 s —© ]5__3 2 B3
— | = |
o o— 3 F—i5 — —OC 2
- s 2 e 11
—o o— 2 — N e
1 i NC| © L
—— 0 |NC —
NC —
N pry
B

-
P

Pyt (.I_D_“‘];—"_'é-
190 ] o=
Ll oa | C&a
[17 -0 | L]
16O 1] @A
15 P01~ ®v DC 24V ¥+ () -@—5—_11_—%
14_5 © A(IIZ 0\/-@_;!3?
13 PO R Oge il vy
|- 11
12 O !_ —O g 0
1 - 10 1
13 815 L9 L }
10— ' OaniCl L
X Pl O !
i ] -—@— | L _() 1
i i (DY | 7 | I
8 [0 | L6 P-O |
o {1 I _®_”_ [ i +1
L_Q— S+ =15 A D— D = DhC2av

12 pC2evE & O35 |
6 O v T L e |2 ©—AC 250V
—“5“'-13: AC 250V, 13 a —+ i
=4 : _@ﬁ_ms__ © !
i__©— 1 ]si 2 —(? :)— :
& [~0- et =
-] 10
1 | ne A
[0 | ne Pt

DC 24v

214
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PART 1

SPECIFICATIONS

2.2.5 DC input (64-point) unit

Since this unit is of dynamic input type, a maximum of 16
digits of data can be input to the programimable control-
ler from thumbwheel switches or a keyboard with the
wiring simplified.

CONNECTION EXAMPLE (1)

A
© ° © o o
B
= |
° — .
) -
[ . 5
7= |
r°E 3
£ ||
°. 4
%0 o o o 1
° r 5
Yo o o o4 1
i r 8
Zo o o o4 .
° © 7
STEQ %
STEI |-
STR2 I
STe3 |
STRd o
STRS I
STBE %
STE? 15|
1117
0G24V ]
19

-

Relay No,
1514 13 12 11 10 02 08 07 06 05 04 03 02 01 00

n CH - E D CB A
n+1 CH
n+2 CH
n+3 CH Z ¥y X -

When the key corresponding ta “A” is

depressed, relay 00 of the channel n turns ON

{i.e., becomes logical 1).
NOTE:

1. Channel n is determined according to the sequence in which the
DC input unit is mounted to the SYSMAC-C500. Refer to 3.2,
Free location concept and 1/O channels.

2. Insert a diode to each key as follows if more than one key is
depressed at the same time.

£

CAUTION FOR HANDLING

Since the DC input unit is operated by an extremely small current,
pravide an adequate distance between the wires of the unit and
high-tension equipment or power lines when performing wiring;
otherwise, use shielded cables. Also, keep the length of the wires
within 10m.

CONNECTION EXAMPLE (2)

STBO
8TBI|
&TB2
STB3

I—ialaIﬁlalalzla|6|=|51°=|“|ﬂi@lm|#|w|~|~l°j

—
DC24v

LA A NN L { 4 J) S— —— XETE !!!'!ng

b|c|a|a
= = = = = = = =
[s] (4] (2] [

Relay No.

n CH 0109001 1/0010O0001
n+1 CH 1T 000011t 10110 01
n+2 CH
n+3 CH
TIMING

These pulses are input as data to contacts 0 1o 7 of the nchannel.

Dataomoiﬁ@-m S G G
~dms.

sTBO ~T\__f
STBi \

STB2 [

STB3 1

§TB4 T

STBS [

STB6 T
STB7

32ms

2-15



omRon SYSMAC-C series

| SPECIFICATIONS PART 1)

2.2.6 DC output {64-point) unit

Since this unit is of dynamic output type, the wiring of a
device to be connected to it {such as a numeric display
device) can be simplified.

CONNECTION EXAMPLE

—AWy 0
—AVy 1
Ay 2
—AMy 3
—AWy 4
—AMy 5
—AAA 6
——AA 7
8
’_M STEBO 5
v =l
_W 5TB3 !l
—Wy 2
13
14
15
D24y 16
l—l= 17
18
6[(5|413]7 19
1
'} '} g g L > e ¢ | Loc
A] [ A R e T Y 0™
CZ-980
Relay No.
1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00
n CH 01 000O0C11]0017100001
n+1 CH Tt 0000111011001 01
r+2 CH
n+3 CH
NOTE:

Channel n is determined according to the sequence in which the DC
output unit is mounted to the SYSMAC-500. Refer to 3.2, Free
location concept and |/O channels.

CAUTION FOR HANDLING

Since the DC output unit is operated by an extremely small current,
provide an adequate distance between the wires of the unit and
high-tensicn equipment or power lines when performing wiring:
otherwise, use shielded cables, Also, keep the length of the wires
within 10m. In the above diagram, supply voltage of DC 24V must
be applied at the same time or before applying the supply veoltage of
DC 12V. The DC 24V supply voltage must be turned off at the
same time or after turning off the DC 12V supply voltage.

216
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GHAPTER 2

TIMING

DataD 3

><><><><J><><><
S S 3 S 3 S S
S S S 3 S S S
SO P P o< B S
><?<>%><><><><><
><><><><><><><>j
><><><f<><><><><
aNalalaRaNeNeNe

—tZms——1ms

C

=—4ms —=

32ms

Data of contacts 0to 7 of channel
nare output as these pulses.
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CHAPTER 3
ASSIGNMENT OF RELAY NUMBERS

Relay numbers correspond to the data memory areas, and
the operating state (ON/OFF) of each relay is stored in the
corresponding memory area. See list of relay numbers in
Appendix A.

.'3..1" EXPLANATION OF SPECIAL AUXIL--
IARY RELAY NUMBERS AND TEM-
PORARY MEMORY RELAY NUMBERS

The programmable controller has 4b special auxiliary
relays. Some operate or release according to internal
conditions controlled by the hardware, regardless of the
conditions of |/O devices. The operations of the others
are controlled by the software (FAL instruction).

Relay No, 6011:

This relay turns ON when the FUNS9 (RUN stop) instruc-
tion is executed and indicates a power failure in the input
power supply.

Relay No. 6012:

This relay serves as a data retention flag that can be turned
ON by an OUT instruction and OFF by an QUT-NOT
instruction. If the flag is turned OFF, all the data in the
/O, internai auxiliary, and link relay areas are cleared on
starting the RUN operation. When this flag is turned ON,
the previous data in thase relay areas are retained.

NOTE: When a power failure occurs, this flag will retain
the data stored earlier.

Relay No. 6015:

This relay serves as a LOAD QFF flag that can be turned
ON by an QUT instruction and OFF by an QUT-NOT
instruction, iT this Tlag is turned OFF, the contenis of the
1/O relays are newly output to the output units. 1f the flag
is turned ON, all output units are turned OFF, and the

OUT INH indicator {LED) on the front panel of the CPU

iluminates.

NOTE: When a power failure occurs, the LOAD OFF flag
retains the data stored earlier.

Relay Nos, 6100 to 6107:

When Diagnostic (FAL, FALS) instruction is executed, an
FAL No. (01 to 99} is output in BCD to each of the 6100
to 6107 relay numbers.

3-1

| 6107 [ 6106 [ 6105 | 6104 [ 6108 [ 6102 [ e901 | 6100 |

Xio! X100

Further, the FAL No. is output to this area should an
abnormal alarm output occur, such as one caused by
battery failure.

In that event, the abnormal state will be reset through
execution of the FAL 00 instruction or by means of the
abnormal clear procedure, using the proegramming console.

NOTE: FAL No. 00 output to this area indicates the
normal state.

Relay No. 6108:

This relay operates when a battery failure occurs and
releases when the battery is returned to normal. To
transmit the BATTERY FAILURE signal externally, pre-
pare and program a circuit using the contacts of this relay.

Relay No, 6109:

This relay operates when the scan time exceeds a pre-
determined period {or when the processing time of a user
program exceeds 100msec).

Relay No. 6110:

This relay operates when the number of 1/0O units actually
mounted disagrees with those registered by means of a
free-location concept.

Relay No, 6113:
This relay is normally ON.

Relay No. 6114:
This relay is normally OFF.

Belay No. 5115:

This relay serves as an initial cycle ON flag. It operates
only one scan time on start of the RUN operation. One
scan time is the time required to execute a user program
once starting from step 0000 to the END instruction of the
program.

Start of
RUN operation
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Relay No. 6300:
This relay is used to generate a 0.1-sec clock. When used in

conjunction with a counter, it functions as a timer for
memory retention during a power failure.

0.05
sec
0.1 sec

NOTE: The ON time of a 0.1-sec clock is 50msec. Therefore note that if the
program execution time is prolonged, the CPU may fail to read the
clock.

Relay No. 6301 ;

This relay is used to generate a 0.2-sec clock. When used in
conjunction with a counter, it functions as a timer for
memory retention during a power failure or as a long-time
timer.

Relay No. 6302:

This relay is used to generate a 1-sec clock. In conjunction
with a counter, it functions as a timer for memory reten-
tion during a power failure or as a long-time timer, The
relay output can also be used as a flicker signal.

Relay No. 6303:

This relay operates (ON) when the result of an arithmetic
operation is not output in BCD, or when an address higher
than 511 is specified in indirectly addressing the data
memory.

Relay No. 6304:

This relay serves as a carry flag and operates or releases
(ON or OFF) according to the result of an arithmetic
operation. It is forcibly turned ON by an STC (Set Carry)
instruction and QFF by a CLC (Clear Carry) instruction.

Relay No. 63056:
This relay operates if the result of a Compare operation
{CMP instruction) executed is more than {>).

Relay No. 63086:

This relay operates if the result of a Compare operation
{CMP instruction} executed is equal {=). It may operate if
the result of an arithmetic operation is 0.

Relay No. 6307:
This relay operates if the result of a Compare operation
{CMP instruction} executed is tess than {<},

3-2

Relay Nos. TR0 to TR 7:

® Relay numbers 0 to 7 may not necessarily be assigned
consecutively.

® Temporary memory relay coil numbers cannot be used
in duplication within the same block. With two or more
blocks, they can be used in duplication.

& When using a temporary memory relay, the letters “TR"”
must be prefixed to the relay number (e.qg., TRO).

3.2 FREE LOCATION CONCEPT AND 1/0
CHANNELS Coo

The PC employs a free-location concept for 1/O unit
mounting, Any type of I/O unit can be mounted to the
CPU rack in any order, and [/O channel relay numbers are
assigned serially according to the mounting order of the
1/0 units.

4‘--—____- \|
< unit
”’” 1 1
- 1
e | CPU
] s i rack
//’ unit
< -
RARENN ) °
Starting position of
VO channel relay \
numbers i
LLLL] |
o unit i
- - 1
- 1 'Expansion
—~ 1O rack
— s ;
- i
= :
. unit i
- . -
O

The rightmost point (0000: channel 00, bit 00) of the 1/0
unit mounted on the lower 1/Q unit mounting position of
the CPU rack is regarded as the starting point of the
assignment. The serial relay channel numbers are assigned
from the right to the left starting from this point. The
assignment continues in the same manner from the lower
to the upper I/O unit mounting position on the CPU rack.
The 1/O unit(s) mounted on an expansion |/O rack con-
nected to the CPU rack is also assigned with serial 1/O
channel relay numbers in exactly the same manner.

NOTES:

1. The |I/O channel relay numbers are determined by
registering the status of the mounted 1/O unit{s) in the
CPU memory. This registration is performed by using
the programming console, For details, refer to 1/0 table
generation procedures described in the user's manual for
the programming console, The registered contents can
be confirmed.
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. The vacant space is not registered as a channel.

. If an 1/0 unit is later mounted additionally to a vacant
position, the (/0 unit focation will disagree with the
registered location and cause an 1/0 verify error to
occur. IT this happens, register the 1/Q unit location
again by following the procedure described in Note 1.

WHEN 1/0 UNITS ARE FULLY MOUNTED IN ORDER
When only 32-point /0O units are mounted on the CPU
and the expansion 1/0 rack, the relation between the 1/0
unit mounting positions and [/Q channel relay numbers is
as follows:

{03CH) (02CH) unit
03150300 | o0215-0200 1
(— CPU rack
(01CH] (oock) unit
—|_|_|_|_|_] 0115~0100 0015~ 4]
LLLT i
{07CH) {06CH) unit
0715~0700 | 0615~0600 .
N Expansion /0
rack
(05CH) {04CH} unit
T 0515~0500 | 0415~0400 o

3-3

When 16-point 1/O units and 32-point I/O units are
mounted to the CPU rack in combination, the relation
between 1/0Q unit locations and channel relay numbers is
as follows:

U—I—U {02CH} unit
0215~0200 1
(01CH) {00CH} unit
T 0115~0100 | 0015~0000 0
{05CH) {04CH) unit
0515~0500 0415~0400 1
{03CH) unit
_l_ﬂ_] 0315~0300 0
NOTES:

1. If @ mounted 1/0 unit is replaced with one having a
different number of points, or if an additional 1/0 unit
is mounted, the relay numbers assigned to the 1/O unit
already mounted to the right of the new 1/0 unit will
be reassigned in sequence. The same applies when a
mounted 1/0 unit is removed from the CPU rack,
resulting in a vacancy. The relay numbers will not be
changed, however, if a new [/0 unit is mounted to the
right of the unit that has been mounted on the right-
most position of the existing 1/0 unit row. After the
replacement, addition, or removal of an 1/0 unit, the
relay numbers will not be modified unless the statuses
of the mounted 1/0 units have been registered in the
CPU memory. At this point, however, an 1/0 verify
error or 1/0 setting error occurs.

. If a vacant position(s} is required to mount additional
I/O unit{s) in the future because of possible modifica-
tions in design, use a dummy I/O unit(s} (3G2A6-
DUMO1)} to reserve desired channels so that no program
modification will be required.
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CHAPTER 4
INSTRUCTION WORDS

See Appendix for List of instructions.

4.1 LOAD(LI)/AND(AND)/OR(OR)/
OUTPUT(OUT) INSTRUCTIONS

4.1.1 LOAD(LD) & OUTPUT(OUT) instructions
If each logic line starts with an NO contact, use the LD
instruction.

Use the QUT instruction for relay coil.

0000 Logic line
g

Bus bar

Coding

1
1
ouT ¢

0001 0200

4.1.2 AND instruction
NO contacts in series are processed by the AND instruction.

-0

0004
0005

0001
| 0201

AND i
1
1

ouT

4.1.3 OR instruction

NO contacts in parallel are processed by the OR instruction.

0000

i | 0202

0001

Il

11
z G Data
0006 | LD i 0000
0007 | OR L0001
0008 | OUT | 0202

41

4.1.4 LOAD NOT (LD-NOT) instruction
If each logic line starts with an NC contact, use the
LD-NOT instruction in place of the LD instruction.

0000 0001
,ﬂH’r {0203’
0002
L
AT

0009 | LD-NOT ' 0000
0010 | AND-NOT | 0001
0011 | OR-NOT i 0002
0012 | OUT-NOT ' 0203

Contents of data

0000 to 6307 Q000 to 6015

LR 0000 to 3115
HR 0000 to 3115

TIM. CNTO00O

to 127
TRO _ TR O _
to 7 to7

OPERATION OF EACH REGISTER

The LD instruction causes the content {ON or
OFF state) of the specified relay number to be
stored in the RESULT REGISTER (hereafter
referred to as ““R register’”). It also causes the
previous result in the R register to be transfer-
red to the STACK REGISTER (hereafter
referred to as ”*S register™).

The content of specified relay No. |—-—|E—>|E|

LD-NOT.. The LD-NOT instruction causes the content of
the specified relay number to be inverted and
then stored in the R register.

The content of specified relay No. |—4>—-IE——|E]

Like the LD instruction, this instruction causes
the previous result in the R register to be
transferred to the S register.
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The QUT instruction causes the conient of the

R register to be output to the specified relay
number. In this case the content of the R
register will remain unchanged,

E—'— [ Specified relay No. —I

4.2 AND-LOAD (AND-LD} INSTRUCTION

For interblock AND operation between two or more
blocks, use the AND-LD instruction.

rBlock a-5 - Block b -4
i P !
QUT-NOT. The QUT-NOT instruction causes the content ; 0000” : O?OIZ .
of the R register 10 be inverted and then output ' ' i |
to the specified relay number. In this case the 5 o0 L 0003 .
content of the R register will remain un- — | ——

changed.

,E‘4>_— I Specified ralay No.

AND..... The AND instruction causes the logical AND 0202 | LD* | 0002
operation to be performed between the content 0203 | OR-NOT i 0003
of the specified relay number and the content 0204 | AND-LD** ' -
of the R register. The result of the logical AND 0205 | OUT 10200

NOTES * Use this instruction as the

operation will be newly stored in the R register.

The content of specified relay Ntr| : ! ﬂ:’

AND-NOT. The AND-NOT instruction causes the content

of the specified relay number to be inverted
and then ANDed with the content of the R
register. The result of the legical AND opera-
tion will be newly stored in the R register.

.| The content of specified retay No. | @-—___{EI

first instruction for the
next block to be ANDed
with the preceding block,

** Use the AND-LD instruc-
tion for series connection
of two blocks (blocks a
and b).

OPERATION OF EACH REGISTER

1.

By the LD00O00 and ORO001 instructions, the result of
the logical OR operation in block a is stored in the R
register,

. By the LDOO002 instruction in block b, the result of the

operation in block a is transferred in the S register, and
the result of the logical operation by instructions

OR...... The OR instruction causes the logical OR LDO002 and OR-NOT0003 in block b is stored in the R
operation to be performed between the content register,
of the specified relay number and the content 3. The AND-LD instruction causes a logical AND operation
of the R register. The result of the logical OR to be performed between the R register and the S
operation will be newly stored in the R register. register. The result of the [ogical AND operation will be

newly stored in the R register.
The content of specified relay No, | @ —o-lE]
L g? 7] E]—‘
OR-NOT.. The OR-NOT instruction causes the content of

the specified relay number to be inverted and
then QRed with the content of the R register,
The result of the logical OR operation will be
newly stored in the R register.

The content of specified relay No. I—-bg__ﬁl

NUMBER OF BLOCKS

The number of blocks is not limited for AND-LD operation
of a logic line. As many blocks as required can be con-
tinued for series connection by means of LD to AND-LD
keys.

ome TE o0
NOTE: The number of contacts in series or parallel is not Tl A1 L ""
limited for use on a logic line within a program
: ’ s i o o0
capacity. -+ ! 11

4-2




SYSMAC-C series omRon

INSTRUCTION WORDS | CHA

AND-LD -

ouT 0200

4.3 OR-LOAD (OR-LD) INSTRUCTION

For interblock OR operation between two or more blocks,
use the OR-LOAD instruction.

0000 0001

-—-Block a -~
]
1

-
'
'
r
T

L.

L —- Block b - -

0200 | LD | 0000
0201 AND 0001
0202 | LD* | 0002
0203 | AND-NOT 1 0003
0204 | OR-LD** -
0205 | OUT i 0200
NOTES: * Use this LD instruction as

the first instruction of the
next block to be ORed
with the preceding block.

** Use the OR-LD instruction
for paralle! connection of
two blocks {blocks a and
b).

OPERATION OF EACH REGISTER

1. By the LDOOQO and ANDOOQO1 instructions, the result of
the logical AND operation in block a is stored in the R
register.

2. By the LDO0002 instruction in block b, the result of the
operation in block a is transferred into the S register,
and the result of the logical operation by instructions
LDO002 and AND-NQTOD03 in block b is stored in the
R register,

3. The OR-LD instruction causes a logical OR operation
to be performed between the R register and the 8
register. The result of the logical OR operation will be
newly stored in the R register.

43

Seacalcs

NUMBER OF BLOCKS

The number of blocks is not limited for OR-LD operation
on a logic line. As many blocks as required can be
continued for parallel connection by means of LD to
OR-LD keys.

000 0001 :
| ——3F 200
002 0003

]
AND-NOT ;0001
LD-NOT ' 0002
AND-NOT | 0003
OR-LD P -
LD ' 0004
AND ! 0005
OR-LD P

:
ouT | 0200

4.4 TIMER (TIW) INSTRUCTION

The TIM instruction can be used as an ON-delay timer in

the same manner as a relay circuit.
M
019/ 15.0sec

0000 00(111
. External settlng [01CH

TIMO10
—t
o O 0200,
TIMO11

A8 0201

Timer input

Time-up output

i 15.0sec |
0200 : \

Time-up output
0201

Externally set value
(581.4sec)
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0200 | LD i 0000
0201 | AND-NOT i 0001
0202 | TIM o10*
# 1 0160**
0203 | TIM P01
P01
0204 | LD TIM! 010
0205 | OUT ' 0200
0206 | LD-NOT | TIM! 011
0207 | OUT L0201
NOTES:
1. * Timer number 000 to 127.
** Time setting value 0000 to 2999

x 0.1sec.

2. Timer numbers are shared by both
timers and counters. Therefore a
number already assigned to a timer
must not be used for any other timer

or counter.
Exter:
00 to 63
LROD to 31
HROO to 31

OPERATION OF EACH REGISTER

The timer starts when the content of the R register is
logical 1 and resets when the content of the R register is
logical 0.

NUMBER OF CONTACTS
A time-up contact designates the timer number itself. Both
NO and NC contacts can be used in the required quantity.

TIMER 1S DECREMENTING TYPE

The timer is a decrementing type that produces an output
when the present value {time remaining) becomes “"0000”.
When the timer input is turned off, the present value of the
timer returns to the preset value. The timer output is
transmitted externally through an output relay as shown in
the above circuit example.

TIMER 1S RESET AT THE TIME OF A POWER
FAILURE

If a power failure occurs, the timer is reset and the present
value returns to the preset value. Therefore, if retaining the
present value of the timer in the memory is required, a
memory retentive type timer circuit, as shown below, must
be used for programming.

4-4

CONSECUTIVE OUT INSTRUCTION AND TIM
INSTRUCTION

. 15.0

Sec

| 0000
11

LD i 0000
ouT i 0200
TIM i010

# | 0150

When the NO contact 0000 turns ON, output relay 0200 is
energized and at the same moment timer 010 starts
operating.

EXTERNALLY SET TIMER DATA

Externally set timer data must be in four BCD digits, and
the CPU checks whether it is or not. If it is not, special
auxiliary relay 6303 is turned ON, indicating an error. In
this case the program can still he executed, but the time-up
operation may not be accurate.

MEMORY RETENTIVE TYPE TIMER

A circuit to retain the present value of the timer during
a power failure is configured using a combination of clock
instruction and counter {CNT) instruction.

0000  6301*
A ——]er
CNT
090]1 010
11 R
150
counts

LD i 0000
AND | 6301
LD 0001
CNT i 010
# 1 0180
NOTE: * Special auxiliary re-
lay 6301 is used to
generate a 0.Zsec
clock pulse.

USE OF AN EXTERNALLY SET TIMER

In the above example, the timer 011 of the other system is
used for external time setting. An external time setting
device is connected to channel No. 01 (C 1/0 input unit) of
its own system so that the timer operation will be up after
the lapse of 581.4sec set by the external time setting
device.
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External time input unit
setting device
X10° X102 X101 X10° 20 01CH :

= —= 0 0200 | LD ' 0000

[5@|EE | |2 0201 | AND-NOT " 0001

== 5o R 0202 | LD ' 0002

NI ot :

T 0203 | CNT L 010

2 ?."g # | 0003

2 o 0204 | LD CNT! 010

2 C(?BM 0206 | OuT ' 0200

2 03 0206 | LD | 0000

; 10 0207 | AND-NOT ! 0001

. 2 E o208 | LD I 0002

‘; 13 0209 | CNT 011

z I Y

Com 0210 | LD-NOT |CNT: 011

0211 | OUT ' 0201

NOTES: 1. A counter program must be

45 COUNTER (CNT) INSTRUCTION

The CNT instruction can be used as a preset counter in the
same manner as a relay circuit.

0000 0001
Input
" cr
Y
OPOLZ Reset
T R
3 counts
CNT010
; 0200
0000 0o Input
CP
gNT
00?_2 Reset " External setting
—I I R {D1CH}
{5814 counts)
CNTO11
- @)

Count input

Count-up output
0200

Count-up output 3
0201 ;

Reset input

4.5

entered in the order of a
count input circuit, a reset
input circuit, and a counter
coil.

2. Counter
127.

3. Counter setting vatue 0000
to 9999.

4. Counter numbers are shar-
ed by both counters and
timers. Therefore,a number
already assigned to a
counter must not be used
for any other timer or
cotinter.

number 000 to

Externally set channe!

00 to 83

LROD to 31
HROO to 31

OPERATION OF EACH REGISTER

The counter resets when the content of the R register is
logical 1 and is enabied to count when the content of the R
register is logical Q. A count input is provided from the S
register.

NUMBER OF CONTACTS

A count-up contact designates the counter number itself.
Both NO and NC contacts can be used in the required
quantity.

COUNTER IS DECREMENTING TYPE

The counter is a decrementing type that produces an cutput
when the count value becomes *‘0000”. The present value
of the counter returns to the preset value when a reset
input is applied. The counter output is transmitted ex-
ternally through an output relay as shown in the circuit
example.

After the preset count is up, subsequent count inputs are
ignored.
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At the leading edge (i.e., from OFF to ON} of a count
input signal, the counter decrements the count value by 1.

Count input

Leading edge

When both a count input and a reset input are applied
simultaneously, the reset input takes precedence. Even if
the reset input is removed after this, the counter performs
no counting operation.

EXTERNALLY SET COUNTER DATA

Externally set counter data must be in four BCD digits.
The CPU checks whether the externally set counter data is
in four BCD digits or not. If not in BCD digits, special
auxiliary relay 6303 is turned ON, indicating an errar. In
this case the program can still be executed, but the count-
up operating may not be accurate.

MEMORY RETAINING DURING A POWER FAILURE
The present value of the counter is retained in memory
during a power failure. |f a power failure occurs, the
counter is not reset and the present value (i.e., count
remaining) of the counter is retained in the memory.

USE OF AN EXTERNALLY SET COUNTER

In the example, the counter 011 of the other system is used
for external count setting. An external count-setting device
is connected to channel Neo. 01 {C I/O input unit) of its
own system so that the counter operation will be up when
the value (6814 counts) set by the external count-setting
device has been counted.

External count Input unit
setting device
X107 X102 X101 X100 2 01CH
EAEREGEEEE (a2t 00
E| (0 o o
. 2 3
T 04
S 05
r 2 0
= 07
COM
20
o %
SECTEN 09
5| 10
—=— M
~ 2 12
'l a1
oz | 13
| ———= 15
R — COM

46

4.6 TEMPORARY MEMORY RELAY
(TR) INSTRUCTION B

The TR instruction can be used as a temporary memory
relay.

To program a temporary memory relay, the TR instruction
must be used with an OUT or LD instruction.

O O m &

0001 0002

— 1

™ — (]

g

A

Relay numbers are 0 to 7.
Coding

0200 | LD i 0001
0201 | AND I 0002
0202 | ouT TR | 0
0203 | AND ! 0003
0204 | ouT TR | 1
0205 | AND 0004
0206 | OUT ' 0200
0207 | LD TR | 1
0208 | AND ! 0005
0209 | oUT {0201
0210 | LD TR ! 0
0211 | AND 1 0006
0212 | OUT 0202

The TR instruction is used when a ladder diagram cannot be
programmed with interlock (IL/ILC) instructions.

In an output branching circuit consisting of multiple blocks,
temporary memory relay numbers are used at each point,
but they cannot be used in duplication in the same block.
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Example When performing a test run, insert an END instruction at
o0 (R} 01 () o002 each end of a sequence circuit, and then delete the END
— l—(-)—| I———()—I instruction after confirming each circuit. In this manner,

@

__,_|°°°“
|

L O n O g

@

| i ‘

@

47 END (FUNO1) INSTRUCTION =~ "~

Insert this instruction at the end of a program.
— 1

END

0000 LD 0000
0001 AND 0001

0002 ouT 0200

0700 ENDI(01)

The CPU scans program data from address 0000 to the
address with an END instruction according to the sequence
diagram.

! END

47

the test run can be executed smoothly.

NOTE: If an attempt is made to operate the PC without

inserting an END instruction at the end of the
program, the RUN indicator on the front panel of
the CPUJ daoes not illuminate and the PC will not
operate, In this case the ERR indicator will
illuminate.
If such an attempt is made with the programming
console connected to the PC, the error message
“NQ END INSTR’ will appear on the LCD of the
programming console.

48 INTERLOCK [IL(FUNO2)]/INTERLOCK
CLEAR [ILC(FUNO3)] INSTRUCTIONS

The IL and §LC instructions are used in pairs when branch-
ing a circuit to plural OUT instructions.

._Ioooo o001 [ L] oooz  oooa .

ILC

© ~BHEE

Coding

0200 | LD t 0000
0201 | AND i 0001
0202 1L{02) Po—
0203 | LD 0002
0204 | AND-NOT 0003
0205 | OUT | 0200
0206 | LD i 0004
0207 | OUT 0201
0208 | I1LC(03) ¢ -

NOTE: When the IL condition is OFF {i.e., when input 0000 or
0001 is OFF in the above example), the state of each relay
between the IL and ILG instructions is:

OFF

Reset

Holds present state

However, when the IL condition is ON, the state of each
relay is the same as that in an ordinary relay circuit without
IL/ILC instructions,
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OPERATION OF EACH REGISTER

When the interlock flip-flop (ILF} in the CPU is 0", the
content of the R register is fixed to 0. Therefore, until
the ILF is set to "1, the output relay will remain OFF,

L
instruction

iLC J
instruction

The IL instruction causes the content of the R register to
be transferred to the ILF. Therefore, the ILF is set to “0"
if the content of the R register is “0”. The ILC instruction
causes the ILF to be set to “1”, regardless of the content
of the R register.

NOTE: The invert output relay is also turned OFF.

IL-ILC ERROR
- 0001
i 1 )
0002 0003 0004
T H—H—(=)
0005
—H—e
0006
{1 cP
CNT
0007 010
- ——~
iLc

If IL and ILC instructions are not used in pairs (as IL/IL/

ILC in the above example), this is judged as an |L-ILC error

during the program check. The operation of the circuit in

this case will be as programmed, which is shown below.

1. If the condition of [L* is OFF, output relays 0200,
0201, and 0202 are all OFF, and counter CNTO010
retains its present count value,

2. If the conditions of both IL* and IL** are OFF, the
state of each relay is the same as 1.

3. If the condition of IL* is ON and that of [L** is OFF,

output relay 0200 turns ON or OFF if input 0001 is ON

or OFF, and output relays 0201 and 0202 remain in the

OFF state. Counter CNTO10 retains its present count

value.

If the condition of IL* is OFF and that of IL** is ON,

the state of each relay is the same as 1 and 2.

48

49 JUMP [JMP(FUN04)]/JUMP END
[JME(FUNDS)] INSTRUCTI.NS

The JMP instruction is used in conjunction with the JME
instruction and causes the contents of a program between
these two instructions to be ignored or executed according
to the result immediately before the JMP instruction.

@

JME

0000 0001 JMP

| ==t

:

g

——
T

JMP

JME

Coding

0200 | LD {0000
0201 AND i 0001
0202 | Jmelo4) =

0203 | LD 0002
0204 | AND-NOT | 0003
0205 | OUT i 0200
0206 | LD i 0004
0207 | OUT i 0201
0208 | JME{Q5) -

NQOTE: When the JMP condition is OFF {i.e., when input 0000 or

0001 is OFF in the above example)}, the state of each relay
between the JMP and JME instructions is:

Holds present state

ditto
ditto

However, if the JMP condition is ON, the state of each
relay is the same as that in an ordinary relay circuit without
JMP/IME instructions.

OPERATION OF EACH REGISTER

If the content of the R register is 0", the program steps
between the JMP and JME instructions are not executed.
In other words, the states of output relays, internal
auxiliary relays, timers, and counters remain unchanged.
If the content of the R register is 1", the program steps
between the two instructions are executed.
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JMP-JMIE ERROR

0000 [ Jmp |* 0001
—tk | 0a0g
0002 0003 0004
At Ak
0005
@
0006
— p———cP
CNT
0007 010
IF——r
JME

if JMP and JME instructions are not used in pairs (as

JMP/IMP/IME in the above example), this is judged as a

JMP-JME error during the program check. The operation of

the circuit in this case will be as programmed, which is

shown below.

1. If the condition of JMP* is OFF, output relays 0200,
0201, and 0202 remain in their present ON/QOFF states,
and counter CNTO10 retains its present count vaiue.

. |f the conditions of bath JMP* and JMP** are OFF, the
state of each output refay is the same as 1.

. If the condition of JMP* is ON and that of JMP™* is
QFF, output relay 0200 turns ON or OFF if input 0001
is ON or OFF, and output relays 0201 and 0202 remain
in their present ON/OFF state. Counter CNT010 retains
its present count value.

. If the condition of JMP* is OFF and that of JMP™™ is
ON, the state of each output relay is the same as 1 and 2.

4.10 . DIAGNOSTIC [FAL(FUNOG)/FALS
(FUN07}] |NSTRUCTION

The FAL and FALS instructions are used to output the
failure or abnormal mode to the FAL area, indicating the
occurrence of a failure or abnormality in the internal circuit
during the operation of the PC.

0001
1! {
11 ] { FAL10
0002 3 p
| J 0200
0200
1 I @ 10sec
TIMOOO
.-
0 O FALS 20

4-9

. laolo
ras — [ (o] [7]

Coding

0200 { LD ¢ 0000
0201 | AND i 0001
0202 | FAL{0B) ! 10
0203 | LD i 0002
0204 | OR i 0200
0205 | AND-NOT | 0003
0206 | ouT 1 0200
0207 | TIM ! 000
0208 # | 0100
0208 | LD TIM{ 000
0209 | FALS{07} : 20
NOTES: 1. FAL No.is 01 to 99,

2. Use FALDOQ instruction to reset FAL area display.
3. Note that the FAL number is commonly used by FAL
and FALS instructions.

OPERATION OF EACH REGISTER

The FAL or FALS instruction is executed only when the
content of the R register is logical 1 and is not executed
when the content of the R register is logical 0.

When the FAL instruction is executed, the FAL number
applicable to the failure is output to the FAL area, and the
ALARM indicator {LED) on the front panel of the CGPU
illuminates. The CPU continues program execution, how-
ever,

6107 6106 6105 6104 6103 6102 6101 6100
AL area traL10) [ 70 | "0 ] 07 | "0 | 0 ] 0 | “o" | o |
2 ;3 p 2} ox g P

X10 X1 ~

N

A maximum of two FAL errors can be stored in memory
when another FAL error is detected before the first FAL
error has been removed.

To reset the FAL area output, remove the cause of the FAL
error and then execute a FALOD instruction.

If the programming console is connected to the PC, FAL
area outputs can also be reset by performing a FAILURE
READ operation.

Each time the FALOQO instruction is executed, the FAL area
output is reset and another FAL error retained in the
memory is output,

Other alarms and failures, such as battery error and remote
I/O error, are also output to the FAL area in addition to
FAL and FALS instructions.
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r
| CAUTION !

When the FALS instruction is executed, a FALS number |
| is output to the FAL area and the ERR indicator (LED) [
| on the front panel of the CPU illuminates. Then the PC |
| stops. |
L

To reset the FALS output, remove the cause of the FALS
errors, and then perform a FAILURE READ operation
using the programming console with the program mode set
by its mode selector switch.

The FALS output can also be reset by restarting the PC
using the mode selector switch (RUN to PROGRAM to
RUN) after removing the cause of the FALS error.

If a FALS error or any other error that causes the PC to
stop has occurred while a FAL error is being detected, that
FALS or failure number is output in place of the FAL
number.

Priority of output:
The output of the FALS or the failures that cause the PC
to stop take precedence over the FAL or those that do not.

411 SHIFT REGISTER [SFT(FUN10)]
A INSTRUCTION - ;

The SFET instruction can be used as a serial input shift
register,

0000 0001

SFT —» @ B @ | Start channel number |

I 1 End channel naumber |

0200 | LD | 0000
0201 | AND-NOT i 0001
0202 LD {0002
0203 | LD ' 0003
0204 | SFT(10) P20

' P20
0205 | LD i 2000
0206 | OUT } 0200

Contents of data (start channel and
end channel numbers)

il LROO to 31
HROO to 31 |

NOTE: A shift register must be programmed in the order of data
input, clock input, reset input, and an SFT instruction
(from the start channel to the end channel).

Each SFT instruction must be specified in units of 16 bits.
In the above example, 16 bits from 2000 to 2015 are
transferred.

The 186-bit conients (2000 to 2015 in the above example}
of the shift register can be output bit by bit using an LD
instruction.

When a reset input is applied to the shift register, 16 bits

Data input

—‘I |_ ﬂ’F IN are reset together.

0002 SFT . . fani lock

, Clock input cp 20 The data are shifted at the leading edge of an input clock.
] | I |
20 DATA RETAINING DURING A POWER FAILURE
0?(:3 Reset input R If the holding relay area is used, the data are retained during
1 power failure until a clock or reset input is applied.

2000

1t {0200)
Clockinput =TT 1 171 1 S S AR AN SN S

Data input —] 2000 | 2001 | 2002 | 2003 | 2004 T 2005 | 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 [ 2012 | 2013 | 2014 | 2015 |

P {1 1

S RN R N TN B B

Reset input
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ANY OF THE 16 BITS CAN BE SET OR RESET BY
FORCE

0005
- @
0100 0101
JMP
0100
)
JME
1
|1 0101
LD | 0005
ouT 0100
LD i 0100
AND-NOT 0101
JMP(04) P
LD © 0100
ouT 2004
IME (05) Po—=
LD {0100
ouT 110}

With a circuit arranged as shown above, a bit in 2004 can be
set forcibly when NO contact 0005 is turned ON. Use the
NC contact of 0100 to reset the SFT bit forcibly.

SHIFT REGISTER EXCEEDING 16 BITS
In this case, a shift register circuit can be configured by
combining two or more stages of 16-bit shift registers.

0000
——IN
0001 SFT
{b——fcp 2
0002 21
|
;
0201 LD T 0001
0202 LD ' 0002
0203 | sSFTU10) i 20
P21

The above circuit configuration shows a 32-hit shift register
from 2000 to 2115,

The data for the SFT instruction must be input with the
upper-stage SFT data less than or equal to the lower-stage
SFT data and within the same relay area.

4.12 LATCHING RELAY" [KEEP(FUN11)]
INSTRUCTION =~

The KR instruction can be used as a latching relay in the
same manner as a relay circuit.

0o 0002
KEEP
R
0003 0004
——1 1}
F
Set input
Reset input

Latching relay
output {0200}

KEEP—»E]

0000 to 6015

| LROOOD to0 3115
{ HRO0OO 10 3115

NOTE: A latching relay program must be entered in the order of a
set input circuit, a reset input circuit, and a latching retay
coil.

OPERATION OF EACH REGISTER

The latching relay operates when the content of the R
register is logical 0 and the content of the S register is
logical 1. The relay releases when the content of the R
register is logical 1.

When both a set input and a reset input are applied
simultaneously, the reset input takes precedence.

If a holding relay (HR) is used as a latching relay, data in
the memory are retained during power failure until a set or
reset input is applied.
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4.13 'UP-DOWN:COUNTER [CNTR(FUN12)]
INSTRUCTION

The CNTR{FUN12) instruction can be used as an up-down
(reversible) counter in the same manner as a relay circuit.

CNTF\‘—>

0200 | LD ' 0001
0201 | AND-NOT i 0002
0202 | LD i 0003
0203 | AND-NOT ' ooo4
0204 | LD ;0005
0205 | CNTR(2} . 010
# | 9999

0206 | LD CNT: 010
0207 | OUT ! 0200
0208 | LD i 0001
0209 | AND-NOT . 0002
0210 | LD 10003
0211 | AND-NOT | 0004
0212 | LD i 0005
0213 | CNTRO12} o
o

0214 | LD CNT, 011
0215 | OUT | 0201

Qo 0002 UP input
i1 L pu
11 AT ACP
Down
0003 0004 input CNTR
1 | scp 010
0?(}5 Reset input
9999
M caunts
CNTO10
— | 0200
0001 0002 UP input
ACP
DOWN
0003 0|0(j]£ input CNTR
AT scp 01
0?()'5 Reset input External
11 setting {01CH)
5814 counts
CNTOI11
11 0201

4-12

Externally set channel

00 to 63

LRQO to 31

- ] HROO 10 31

NOTES: 1. An externally set up-down counter program must be
entered in the order of an UP input circuit, a DOWN
input circuit, a reset input circuit, and a counter coil.

. Externally set up-down counter numbers are shared
with timers, high-speed timers, down counters, and
up-down counters. Therefore, a number already
assigned to an externally set up-down counter cannot
be used by any other counter or timer.

COUNT OUTPUTS (CARRY AND BORROW)

UP input

Count output
{rounded up}

0002 0001 OCO0 9983 9998
DOWN input b

Count output
{rounded down)

The present value of the counter is retained in memory
during a power failure. The present value of the counter is
reset to “'000C"" when a reset input is applied.

At the leading edge {i.e., from OFF to ON) of an UP or

DOWN input, the counter increments or decrements the
count value by 1.

Count input

Leading edge

When both an UP/DOWN input and a reset input are
applied simultaneously, the reset input takes precedence.
Even if the reset input is removed after this, the counter
performs no counting operation until the UP/DOWN input
has been removed once.

When both an UP input and a DOWN input rise simul-
taneously, the counter performs no counting operation.

When a reset input is applied, the present value of the
counter is reset to ‘‘0000”. However, no count output is
generated.

The up-down counter performs a ring counter operation
according to the ring value,

up
DOWN -

=

9998, 9999, 0000, 0001
0001, 0000, 9929, 9998
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Therefore, note that the count output {carry or borrow) is
different from the count,

NUMBER OF CONTACTS

A count output contact designates the same number as the
counter number. Bath NO and NC contacts can be used in
the required quantity.

EXTERNALLY SET UP-DOWN COUNTER DATA
MUST BE 4-DIGIT BCD

The CPU checks whether the externally set data is in four
BCD digits. |f not, special auxiliary relay 6303 is turned
ON, indicating an error. In this case the program can still
be executed, but count-down operation may not be
accurate,

USE OF EXTERNALLY SET UP-DOWN COUNTER

in the above circuit example, counter 011 is used for
external up-down count setting. An external count-setting
device is connected to channel No. 01 of its own system,
and the number of counts (ring value) is determined by the
set value of the setting device.

Because the ring value is 5814, the up-down counter repeats
its operation in this way.

When performing add operation

..... 5813, 6814, 0000, 0001 . ....
When performing subtract operation

..... 0001, 0000, 5814,56813 . ....

4.14 DIFFERENTIATION UP [DIFU
{FUN13)] /DIFFERENTIATION: DOWN:
[DIFD{FUN14)] INSTRUCTIONS _

The DIFU and DIFD instructions are used to output the
differentiation of an input condition to a specified relay
for 1 scan time. :

0000 0001
11 |
| | F DIFU

0200

DIFD

0201

Input

Differentiation up
output (0200]

Differentiation
down output
(0201}

1 scan time

1 scan time

pru —» [ [1] [2]
oo — [ [1] (4]

Codin

0200 | LD ! 0000
0201 | AND | 0001
0202 | DIFU{13)} i 0200
0203 | DIFD(14) i 0201

Contents of data
0000 to 6015

LRO0OOO to 3115
HRO000 to 2115

OPERATION OF EACH REGISTER

The DIFU instruction must be set so that the output is
issued for 1 scan time at the leading edge of the R register,
that is, at the point when the R register’s level turns from Q
to 1. Conversely, the DIFD instruction must be set so that
the output is issued at the trailing edge of the R register
{1tc 0).

NOTE: The maximum number of DIFU and DIFD
instructions that can be programmed together is
128. The 128th or later differentiation instructions
are regarded as NOP (no operation).

The differentiation instructions perform their operations in
response to changes in input after the PC starts operating.

:~— RUN start

Input
Differentiation up

Output

Input
Differentiation down

Output |

4-13
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4.15 HIGH-SPEED TIMER" ITIMH(FUN15}]

The TIMH{FUN15} instruction can be used as a high-speed

timer in the same manner as a relay circuit.

0000 0001
R

TIMO10
-

IM
010

0 O

TIMON

—Ae

Timer input

Time-up output
0200

0201

1.50sec

. External setting

58 14sec

Time-up output
0201 £

External setting
value {68.14sec}

TiMH —» o) [1] (5]

Coding
0200 | LD | 0000
0201 | AND-NOT | 0001
0202 | TIMH(15) i o0
# | 0150**
0203 | TIMH{15) i on
L0
0204 | 1D TIM| 010
0205 | out i 0200
0206 | LD-NOT | TIMi  ON
0207 | OUT | 0201

NOTES: 1, * Timer numbers 000 to
127 can be assigned 1o a
TIMH instruction.

2.** The time setting of the
TIMH instruction can be
performed in units of
0.01sec, from 00.00sec
to 99.99sec.

3. High-speed timer numbers

are shared by timers,
counters, and up-down
counters,
Therefore, a number al-
ready assigned to a high-
speed timer cannot be used
for any other timer or
counter,

4-14

Externally set channel

| 00 t0 63

LROO to 31
] HROO to 31 |

The operating conditions and contents of the operation are
the same as the timer instruction.

Note that if the cycle time exceeds 10msec, the timing
operation may be inaccurate.

416 WORD SHIFT [WSFT(FUN16)]

INSTRUCTION

The WSFT instruction is used to shift words in 1/0Q channel
data units (i.e., 16 bits).

1} WSFT
DM 010 | Start channel
DM 012 ! End channel

D1: Start channel
number

e ’ D2: End channel I
number

0203 DM

HROO to 31
DMO00 to 511

DMOO0 to 511

NOTE: When the R register is logical 1, word shifting of 16-bit
data is executed at each scanning. To execute it only one
time, program a differentiating circuit for the input.
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OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the data between the start and the end channels are shifted
in units of 16 bits.

In the above program, the 16-bit contents of DM010 to
DMOQ12 are shifted in units of 16 bits, and 0000 is input to
the start channel,

Result of execution

Data Data Data Data Data Data
memary memory memory memory Menory Mmemory
DMO10 DM DMO12 DMO10  DMD11 DMOi2
20 | 2 |0 20 ]y FRIES A 2 )0
2 | o P 2 | 2 | or 2 0 N
S EEE at 1 ERE - 2 |-
2 | 2 | 2 |0 P E R 2 |-
2| EES 2 o 2 o [z z | o
2 | "0 z | = |0 2 o[22 | 2 |
A 2 | 2 [ 2y 1| 2 o 2 |
0 2! | 2| £S5 ol NN I 2 [ 2|
2] 2 | o 2 | b i I 2 |
2 | o 2 -1 2 | o 2 [ i) 2 |0 R
25 | g 2 | o e | g 2| o || 20 | o 2 | g
ETY I an [ 2 | o o | o || oz | ERIEE
22 | an | g m | at | o | 2| 21 | g
20 | g ou | g I au | g m ) an bt
2% | 0" 2 | o 2y 24| o || 2| "0 2¢ ] o
28| M- 2% | - 20 | g bl el I I o | e

DATA OF WSFT INSTRUCTION

The data for the WSFT instruction contain a start channel
number and an end channel number by which the range of
word shifting can be specified. The start channel must be
less than or equal to the end channel, and both the channel
numbers must be within the same data area. Note that a
WSFT instruction cannot be programmed, and special
auxiliary relay 6303 turns ON if this condition is not
satisfied.

WORD SHIFTING OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DM0OO0O to DMb11.

Use the data memory area for start and end channels when
addressing relays indirectly.

If the contents of the indirectly addressed area are not in
BCD, if the abovementioned condition is not satisfied, or if
a data memory number greater than 512 is addressed, an
error will accur, causing special auxiliary relay 6303 to turn
ON, and the program will not be executed. For details,
refer to Comparison of indirectly addressed data in 4.17
Compare instruction.

4.17 COMPARE [CMP(FUNZO)]
INSTRUCTION

The CMP instruction is used to compare a 16-bit channel
data or a hexadecimal 4-digit (16-bit binary) constant
against another 16-bit channel data.

As a result of the comparison:

6305 turns ON if the S1 is greater than the 52;
6306 turns ON if the S1 is equal to the $2;
6307 turns ON if the S1 is less than the 5§2.

0100
11
1T

cMP

8307 (<)

N {0209 Less

cMP —»E]E

I S51: compared data I

- i S2: compared data ‘

Coding
0200 | LD 10100
0201 | OUT TR | 0
0202 | CMP(20) b=
0202 ! 00
0202 HR ! 20
0203 | LD TR | 0
0204 | AND | 6305
0206 | OUT i 0200
0206 | LD TR | 0
0207 | AND i 6306
0208 | OUT | 0201
0209 | LD TR ! 0
0210 | AND ' 6307
0211 | OUT i 0202
Contents of data {S1, S2}
00 to 63
LROO to 31
HROO to 31

TIM, CNTOOO to 127
DMOO0 to 511

1*DMO00 to 511

| #0000 10 FFFE

NOTE: When the R register is logical 1, a CMP instruction is
executed at each scanning. To execute it only one time,
program a differentiating circuit for the input.

4-15
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OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. Therefore, the compare result area of special auxil-
iary relays 6305 to 6307 holds the previous status, and on
execution of an END instruction, all these relays are cleared
to “0". When the content of the R register is logical 1, the
CMP instruction is executed.

When the above program is executed, the 16-bit data of
OOCH (0000 to 0015} are compared with the 16-bit data of
HR20CH {HR2000 to 2015), and the results are output to
the result area of special auxiliary relays 6305 to 6307.

Input/output refa N
P P ¥ Result of comparison

00CH
[ 0000 6305 | 6306 | 6307
2l 0001 xigh 00CH>HR20CH | “1* | 0" | "o
2 oz

o o003 00CH = HR20CH | *0 | "1 | "o
[ 0004 QOCH<HR20CH | “0" | “0" | *1"
2| o005

o0 X16!

21 o007

2 0008

2 oo

=] oo X6t

21 oon

»[ omz

2{ oom e

2 oo1a

21 015

Constant is compared with the 4-digit hexadecimal (binary
16-bit) data.

COMPARISON OF INDIRECTLY ADDRESSED DATA
The only relays that can be indirectly addressed are data
memory relays DMO00O to 511.

The contents of indirectly addressed data are BCD data
0000 to 0511, and they indicate the channel number of the
data memory.

If the contents of the indirectly addressed data are not in

BCD or if they are greater than 0511, an error will oceur;

this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

1 0100
11 CMPC
*DM020
# F678
DMO020 0 0 2 1 (BCDI | 16 bits
DMO021 16 bits
Constant F 6 7 8 16 bits —=——

The above program is executed when the NO contact of
0100 is ON. Because *DMO020 is indirectly addressed, the
data 21 (decimal) in DM020 specifies DM021, and the con-
tents of DMO21 are compared with the 4-digit constant
F&78 {16 hits).

4.18 MOVE [MOV(FUN21)]/MOVE NOT
[MVN(FUN22)] INSTRUCTIONS

The MOV instruction is used to transfer 16-bit channel data
or hexadecimal 4-digit (16-bit binary) constant to a spec-
ified channel.

0100
{F MOV
00
HR 20
MVN
HR 20
LR 20

wov — ) (&) (1

I S: Transfer data |

e D: Transfer destination l

channel number
MmN — fud 2] (2]

| S: Transfer data |

erer— D: Transfer destination
channel number

Codi
o SE R

0200 | LD i 0100
0201 | MOV(21) Po-
i 00
HR ! 20

0202 | MVN({22) o=
HR i 20
LR 20

Contents of data

00 ta 63 00 to 60

LROO to 31

HROD to 31

TIM,CNT000 t0 127  —
DMOOD to 511
*DMO00 o 511

#0000 to FFFE | —

NOTES: 1. If the transferred data are all 0, special auxiliary relay
6306 (=) turns ON.

2, When the R register is logical 1, a MOV or MVN
instruction is executed at each scanning. To execute it
only once, program a differentiating circuit for the
input,

4-16
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OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
transfer of data or of inverted data is performed.

When the above program is executed, the 16-bit data of
00CH (0000 to 0015) is transferred to HR20CH {HR2000
to HR2015), then inverted to be further transferred to
LR20CH (LR2000 to LR2015).

Holding

11O relay relay Link relay

00CH HR20CH LR20CH
0000 | "1 | ——— |HR2000 [0 ——— | LR2000 |“0"
ooo1 | 0" | ———— |HR2001 |“1”"| — = { LR2001 [~1~
0002 | "1 HR2002 |"'0"| ——— { LR2002 |0
0003 | "0 . HR2003 |1~ ) LA2003 |1
0004 | “1 E HR2004 |0~ i LR2004 |0
0005 | o~ : HR2005 |“+" ; LR2005 |1
0006 | 17 i HR2006 [“0” i LR2006 0"
0007 | "0 i HR2007 |™1* E LR2007 |17
0008 | 17 ' HR2008 0" : LR2008 | 0"
0008 | 0" ; HR2008 |1 ; LR2009 |1
0010 | 1~ ; HR2010 |0~ ; LR2010 |0
0011 | "0” i HR2011 [~1* E LR2011 [1”
0012 | i ' HR2012 [0 ' LR2012 |0~
0013 | 0" HR2013 |1 | —————we | LR2013 |“1"
0014 | “1” HR2014 [0 | ——— | LR2014 {“0"
0016 | “o~ HR2015 |“1"" | ——— | LR2015 "1™

The result of the transfer will be:
HR20CH= 0 — 6306=1
{LR20CH) #0 — 6306 =0

In constant designation, hexadecimal 4-digit (binary 16-bit)
data is either transferred or inverted and then transferred.

TRANSFER OF INDIRECTLY ADDRESSED DATA
The only relays that can be indirectly addressed are data
memory refays DMO0OQ to DM511.

If the contents of the indirectly addressed area are not in
BCD, or if they are greater than 511, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

| 0700
{1 MOV
#F678
*DM020
pMo0 | o 0 2 1 |16 bits
DMOZ] F 6 7 8 |16bits ——

The above program is executed when the NO contact of
0100 is ON.

Because “DMO020 is indirectly addressed, the data 21
(decimal) in DMO020 specifies DM021, and a 4-digit constant
(F678) is transferred to DM021. As a result, the contents of
DMO21 become FB78. For details, refer to Comparison of
indirectly addressed data in 4,17 Compare instruction,

4,19 BCD-TO- BIN CONVERSION [BIN
(FUNZS)] INSTRUCTION '

The BIN instruction is used to convert 4-digit decimal data
into 16-bit binary data and to output the converted data to
a specified channel.

010|0
I

| BIN

00
HR 20

— ) (= [

$: Conversion data
__channal number

_— D: Transfer destination
channel number

Coding

LD ' 0100

0201 | BIN(23) P -
i 0o

HR: 20

Contents of data

00 to 83 00 to 60

LROO to 31
HROG to 31
TIM, CNTOO0O to 127 -
DMO0OO0G to 511
*PMO000 to 511

NOTES: 1. If the converted data are all 0, special auxiliary relay
6306 {=} turns ON.
2. When the R register is logical 1, a BIN instruction is
executed at each scanning. To execute it only one
time, program a differentiating circuit for the input.

4-17
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OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the 4-digit decimal data in the specified channel is con-
verted into 16-bit binary data. In the above program, the
16-bit contents of the 4-digit decimal data in 00CH (0000
to 0015) are converted into 16-bit binary data, then output
to the 16-bit locations of HR20CH (HR2000 to HR2015),

Holding
/O relay relay
00CH HR20CH
50| o000 |0 2* [ HR2000 |"0”
2| ooor|l o, 21 | HR2001 [0"
22| oooz [} | T 22 | dR2o02 [0"
2|  ooo3 o 22 | HR2003 |“0"
2| oopa [1 2t | HR2004 |“0"
o1l 0008 |0~ x161 25 | Hrzoos 0"
22| 0006 0" 2 | HRz006 [“0”
2{ o007 [1” 27 b OHR2007  |0”
| ooos 0" T | 2 [ nR200 |0"
2[ o009l | 2* [ HR2009 |[0”
2| ootol0” 291 HR2010 |"0”
2 o110 240 HR2(11 |0~
ol ooz |0 22| HR2012 |1~
2f 0013 |0 28| HR2013  ["0"
X107 :
22 o0l [ 24| pr2ota |“0”
2 15| 2% | HR2015 [0

The result of the conversion will be:
HR20CH = 0 - 6306=1
#0 - 6306=0

The CPU will check whether the data to be converted is
in four-digit BCD. If not, an error will ocecur; this will cause
special auxiliary relay 6303 to turn ON, and the program
will not be executed.

BCD-TO-BINARY CONVERSION OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMO00 to DM511.

If the contents of the indirectly addressed area are greater
than DM511, an error will occur; this will cause special
auxiliary relay 6303 to turn ON, and the program will not
be executed. For details, refer to Comparison of indirectly
addressed data in 4.17 Compare instruction.

420 BIN-TO-BCD CONVERSION [BCD
(FUN24)] INSTRUCTION

The BCD instruction is used to convert 16-bit binary data
into 4-digit decimal data and to output the converted data
to a specified channel.

0100
]

BCD

LR 20

; Conversion data
channel number

: Transfer destination
channel number

0200 | LD ' 0100
0201 BCD{24) V-
Y

LR | 20

Contents of data

00 to 63 00 to 60

LROO to 31
HROG to 31
DMOOO0 to 511
*DM0DOO to 511

. If the converted data are all O, special auxiliary relay
6306 (=} turns ON.

When the R register is logical 1, a BCD instruction is
executed at each scanning. To execute it only one
time, pragram a differentiating circuit for the input,

OPERATION OF EACH REGISTER
Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the 16-bit binary data in the specified 1/O channel is
converted into a 4-digit decimal data.

In the above program, the 16-bit binary data in GOCH
{0000 to 0015) is converted into a 4-digit decimal data
and then output to the 16-bit locations of LR20CH
(LR2000 to 2015).

/O relay Link relay

00CH LR20CH

0000 [0~ ]2°™ 20 LRzooo [0 | ™
0001 [0 |22 21 LR2001 |17 X100
0002 [0 |22 22| |Rzooz |1~

0003 |67 |22 ‘2% LR2003 |"0v|./
0004 |07 | 24 20| LR2004 |1 ™
0005 "0 |25 21| LR2005 |0~ 101
0006 |0 | 28 2| LR2006 [“0"

0007 {0~ |27 2| LRzoo7 [+
0008 [0 |20 T /e[ Lroooe o |
0009 |0 |29 21| LR2oco Qv X102
0010 [~grr |20 22| LR2010 [“o~

0011 |0~ |21t \2*| Lraon oo s
0012 |1 |2t | LR2012 (0| ™
0013 [0 |28 n| Lr2013 |0 X107
0014 | g7 214 22| LR2014 |1

0016 [0 |25/ 2| LR2015 0|
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The result of the conversion will be:
LR20CH = 0 - 6306 =1
# 0 ~>86306=0

If the converted decimal data exceeds 9999, an error will
occur; this will cause special auxiliary relay 6303 to turn
ON, and the program will not be executed.

BINARY-TO-BCD CONVERSION OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relay DMO0OO to DM511.

IT the contents of the indirectly addressed area are other
than BCD data or greater than 512, an etror will oceur; this
will cause special auxiliary relay 6302 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction,

421 ARITHMETIC SHIFT LEFT [ASL
- (FUN25)]  INSTRUCTION

The ASL instruction is used to shift to the left 16-bit
data, including a carry.

| 0000
-

ASL

DM 010

0201 ASL(25) =
DM 010
Contents of data (D)
00 to 60
LRO0 to 31
HROO to 31

DMO000 to 511

1 *DMOG0 to 511

4-19

NOTES: 1. Two addresses must be used to program an ASL
instruction,
2. When the R register is logical 1, shifting left of 16-bit

data is executed at each scanning. To execute it anly
one time, program a differentiating circuit for the
input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1, 16-
bit data, including a carry, is shifted to the left.

In the above program, all the 16-bit contents of DMO10
including a carry (6304) are shifted one bit to the left. if
the result of the operation is 0000, special auxiliary relay
6306 is turned on.

i)

Data 20 waqre Data 20 sy

memaory memory

DMO10 21 g DMO10 2 e
22 o pa K
2 e 7 g
> " 2 "
2 “p 25 e
26 “r 25 -
2 " 7 0~
2° e 28 RE
29 non 25 u1lf
10 R 2 K
211 "1" 211 HOH
P e P e
au ngy an nr
21 g ou e
o5 o o e

Carrvl 6304 o —l Carryl_ 6304 ] 1 l

ARITHMETIC SHIFT LEFT OF INDIRECTLY

ADDRESSED DATA

The only relays that can be indirectly addressed are data

memory relays DMOO00 to DM511.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will .occur;
this will cause special auxiliary relay 6303 to turn ON and
the program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.
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422 ARIIHMETIC SHlFT RIGHT
[ASR(FUNZB)] INSTRUCTION

The ASR instruction is used to shift to the right 16-bit
data, including a carry.

| 0000
|| ASR
l DM 010

0200 | LD : 000D
0201 | ASR(26) Po—
DM | 010
Contents of data (D)
00'to 60
LROO to 31
HROO to 31

DMOO0 to 511
DMOO0O to 511

NOTES: 1. Two addresses must be used to program an ASR
instruction.
2. When the R register is logical 1, shifting right of

16-bit data is executed at each scanning. To execute
it only one time, pragram a differentiating circuit for
the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
16-bit data, including a carry, is shifted to the right.

In the above program, all the 16-bit contents of DMO010,
including a carry (6304), are shifted one bit to the right.
If the result of the operation is 0000, special auxiliary
relay 6306 is turned ON.

4-20

PART 1
Carry 6304 "o Carry 6304 i y }
Data 20 " Data 2 g
e W IO
22 “o" 22 "
23 g 2 s
al e 2 o
25 g 2 0"
28 o 2¢ e
21 lr»‘rl 21 r|1u
24 oy ) 20 gy
9 g 29 N
210 gy 710 gt
211 o 2u g
212 weqer 712 g
213 i 213 -
an " i 1
21 " 215 g

ARITHMETIC SHIFT RIGHT OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMO0OOO to DM51T.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will oceur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.

4.23 ROTATE LEFT [ROL(FUN27)]
1NSTRUCTION :

The ROL instruction is used to rotate to the left 16-bit
data, including a carry.

0000

ROL

DM 010

ol

I D: Data channel number
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Coading
424 ROTATE RIGHT [ROR(FUNZB)]
0200 | LD i 0000 INSTRUCTION b T e
0201 | ROL(27) b= E— —
DM | 0010

Contents of data (D)

00 to 60

LROO to 31
HROO to 31
DMOO0OG to 511

*DMOO0 to 511

NOTE: When the R register is logical 0, rotating left of 16-bit
data is executed at each scanning., To execute it only one
time, program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
16-bit data, including a carry, is rotated to the left.

In the above program, all the 16-bit contents of DMO10,
including a carry (6304}, are rotated one bit to the left. If
the result of the operation is “0000", special auxiliary relay
6306 is turned ON.

DMO10 2t o DMO10 2 "
2 "o 2 "0
2 " 22 "o
24 ;;111 2{ u1n
25 g 95 pr
2 oy 26 gy
7 " 2 "o
28 Jl1fl - 23 "1"
Al iy 29 e
210 o 210 g
on seqer 211 nge
212 " 21z e
2B "o 21 1
214 oy o1 g
215 “yr 215 o

CarryL 6304 “0"_J Carryl 6304 o I

(I

ROTATING LEFT OF INDIRECTLY ADDRESSED
DATA ’

The only relays that can be indirectly addressed are data
memory relays DMQ00 to DMb11.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will accur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.

The ROR instruction is used to rotate to the right 16-bit
data, including a carry.

| 0000
) = = ROR

DM 010

ron —» [u] [2]
- |D: Data ¢channel number

Ceding
0200 | LD I 0000
0201 | RORi28} -
DM | 010
Contents of data (D)
00 to 60
LROO to 31
HROO to 31

DMO00 to 511
DMOO00 to 511

NOTE: When the R register is logical 0, rotating right of 16-bit
data is executed at each scanning. To execute it only one
time, program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content is logical 1, 16-bit data,
including a carry, is rotated to the right.

In the above program, all the 16-bit contents of DM010,
including a carry (6304}, are rotated one bit to the right.
If the result of the operation is ‘0000, special auxiliary
relay 6306 is turned ON.

Data 20 waqur Data 20 nr

memory memory

DMO10 2 o DMO10 2 o
22 uou 22 M1ll’
23 n1 o 21 H1 "
24 111 " 2-[ M'UH
23 o 2 g
25 "0" 25 1-101
27 H1 ” 27 u1 o
28 -1 28 B
2 "o 2 o
210 MO" 2]. u1 r
211 l-"l " 211 M1 .
212 I 21 o
213 i 21 g
2u e 14 e
2].5 "T" 215 nUn

|
Carry g Carry[ l i :l
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ROTATING RIGHT OF INDIRECTLY ADDRESSED Data 50 v Data 20 o
DATA pMoto | 2 “0” oMol | 2 epe
The only relays that can be indirectly addressed are data 92 g 7 e
memory reiays DMOOO to DMb11. 21 reqer 2 g
If the contents of the indirectly addressed area are other 4 nyr 2 gy
than BCD data or greater than 512, an error will occur; this 2 g 25 e
will cause special auxiliary relay 6303 to turn ON, and the 2t “g 2 e
program will not be executed. For details, refer to r ‘1 2" o
Comparison of indirectly addressed data in 4.17 Compare 2 " 2 Y
instruction. 2 "0 z 1"
zl.ﬂ uou 21ﬂ u-ln
2u " 21 s
212 aqe iz gy
2 “g 21 e
4,25 COMPLEMENT [COM(FUN29)] 2u g o1 e
INSTRUCTION 215 P 71 p

The COM instruction is used to invert 16-bit data.

COM
DM 010

0000
’—H——
con — B3 @D @

I D: Data channel number

LD
0201 | com(29} o
DM | 010
Contents of data (D) ‘
00 1o 60
LROO to 31
HROO to 31

DMOO0O0 to 511

*DMQOO to 511

NOTE: When the R register is logical 1, complementing 16-bit
data is executed at each scanning. To execute it only one
time, program a differentiating circuit for the input,

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the 16-bit data in the specified data memory is inverted.

In the above program, the 16-bit contents of DMO10 are
inverted, and the result of the COMPLEMENT operation is
stored in the 16-bit locations of DMO10. |f the result of the
operation is 0000, 6306 is turned ON.

4-22

COMPLEMENTING OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DM00O to DM511.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction,

4.26 ADD [ADD(FUN30)] "INSTRUCTION

The ADD instruction is used to execute the addition
between two specified 4-digit BCD data.

0100

t—— F— CLC
ADD

00

#1234

LR 21

ADD —»E]E

I 51: Data to be added I

l S§2: Add data I

ID: Result of addition I

channel number
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0200 LD : 0100

0201 | cLC e
0202 | ADD(30) -
i 00

# 1 1234

LR | 21

Contents of data

00 to 63 00 to 60

LROO to 31
HROO to 31

TIM, CNTOOO
to 127

DMOOQ0 to 511
*DMO00 to 511
#0000 to 9999 —

NOTES: 1.

Before an ADD instruction is executed, a CLC
instruction must be programmed to clear the carry
flag (6304).

2. When the R register is logical 1, 2 BCD addition is
executed at each scanning. To execute it only one
time, program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
addition of a 4-digit BCD data to a 4-digit BCD data
including a carry {6304} is executed. If the result of the
addition is 0000, 6306 is turned ON, and if there is a
carry in the result, 6304 is turned ON.

In the above program, the 16-bit contents of 00CH {0000
to 0015} are added in units of four BCD digits to the 16-bit
contents of the 4-digit constant **1234", including a carry
{6304}, and the result of the addition is output to the
16-bit locations of LR21 CH (LR2100 to LR2115). If
there is a carry in the result, 6304 is turned ON, and if the
result of the addition is 0000, 6306 is turned ON.

170 relay Internal auxiliary relay
OOCH Contents of LR21CH
20| 0000 20| LR2100
2| 0001 2| LR21M
——————1 (X100 o
22| 0002 22 LR2102 X0
2| 0003 23| LR2103
20| 0004 20| LR2104
21f 0005 2t LR2105
X101 X10t
2 0006 2
23 0007 Carry 23 t:i]g: ey
+1234+ | 6304 |= 6304
o [ oo0s 2 has | 0]
2 0009 211 LR2109
2 X0t X102
2 0010 22| LR2110
23 oom 2 LR21M
2¢| 0012 29 LR2112
21 0013 2| LR2113
3 3
22 0014 x1o 22| LR2114 X10
\2’|__oms 2{_LR2115

NOTE: Before executing an ADD jnstruction, the carry
register (68304} must always be cleared using a
CLEAR CARRY (CLC) instruction. {Execution of
CLC /s omitted in multistage addition. )

The CPU checks whether the data for BCD addition are in
four BCD digits. If not, an error will accur; this will cause
special auxiliary relay 6303 to turn ON, and the program
will not be executed.

ADDITION OF INDIRECTLY ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMOO0D to DM511,

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur: this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed.

0100
CLC
ADD
DM 020
o0
DM 022
DM020 [ | | I | 16 bits
Constant 1 2 3 4 16 bits
DM022 ) 2 0 o |160bits
DM200 16 bits

The program shown above is executed when the NO
contact of 0100 turns ON. Because *DMO022 is indirectly
addressed, the data 200 (decimal) in DM022 specifies
DM200, and the result of addition of the contents of
DMO020 to the 4-digit constant 1234 is output to DM200,

4.27 SUBTRACT [SUB(FUN31)]
INSTRUCTION K

The SUB instruction is used to execute BCD subtraction
between two specified 4-digit data.

0100
S Cic
SUB
00
LR 20
HR 21

51: Data to be sub-
tracted

- | S52: Subtract data |

D: Result of subtrac-
tion channel data

4-23
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Coding
0200 | LD i 0100
0201 | CLC v
0202 | SUB(31} -
.00
LR | 20
HR i  2i

Contents of data

00 to 63 00 to 60

LROO ta 31

HRO0 to'31

Tiv, CNTOO0O
to 127

DMQOQ0 to 511

*DMO00 to 511

#0000 to 9999 | —

NOTES: 1. Before executing a SUB instruction, a CLC instruction
must be programmed to clear the carry flag (6304).
2. When the R register is logical 1, a BCD subtraction is
executed at each scanning. To execute it only once,
program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content is logical 1, 4-digit BCD
subtraction, including a carry (6304), is executed. If the
result of the subtraction is 0000, 6306 is turned ON,
and if there is a carry in the result, 8304 is turned ON. In
the above program, the 16-bit contents of LR20CH
(LR2000 to LR2015), including a carry {6304}, are
subtracted in units of four BCD digits from the 16-bit
contents of 0OCH {0000 to 0015), and the result of the
subtraction is output to the 16-bit locations of LR20CH
{LR2000 to 2015). If there is a carry in the result, 6304 is
turned ON, and if the result of the subtraction is “0000"”,
6306 is turned ON.

Holding

/O relay Link relay relay

00CH LR20CH HR21CH
o[ _0000 50 LR2000 %[ HRZ100
210001 .| [ LR2om ‘21 HR2101 .
22| oo0z_| [X10"} 22[ TRaooz | [X10° 2\ Hratoz | [X1°
230003 23 (R2003 2*[HR2103
200004 | S| LRZ004 S| HR2104

1 1 1
S0 o211 Lo (1]
230007 3| LR3007 2 HR2107 2y

- - [e304 =

20| 0008 50| LAZ008 2o HR2108
2170000 7| |12l 22 LR20GS . (2! HE2108 | |00
22 0010 2 LRoo1o | | X0 22 HR2110
Q’ 0011 % LRZ011 L2% HR2111
20012 %o LR2012 20 HEZTT2

21| o013 o 21 LR2M3 . 71 HR2113

2 oo1a | 17} 22 LRaosa | X0 2 Hr21i4] [X10°
2 oot ‘LR2015 ‘2 HR2115

NOTE: Before executing a SUB instruction, the carry
register (6304} must always be cleared using a
CLEAR CARRY (CLC)} instruction. (Execution
of CLC is omitted in multistage subtraction.}

The CPU checks whether the data for BCD subtraction are
in four BCD digits. If not, an error will ogcur, causing
special auxiliary relay 6303 to turn ON, and the program
will not be executed.

SUBTRACTION OF INDIRECTLY ADDRESSED DATA
The only relays that can be indirectly addressed are data
memory relays DMO0O to DM511.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed, For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.

If the carry register 6304 is ON as the result of the
subtraction, the result is output as tens complements.

To obtain a true complement, subtract the tens comple-
ment from “0000"".

0000 — tens complement = frue complement

428 MULTIPLY [MUL(FUNSZ)]
(INSTRUCTION -

The MUL instruction is used to execute BCD multiplication
between two specified 4-digit BCD data.

0100

MUL

#1234
LR 21

w — [ 3] &)

S51: Data tq be
multiplied

| S2: Multiply data J

-_— D: Result of multiplication
channel number

Coding

0200 | LD ¢ 0100
0zZ01 | MUL{32) b—
T 00

# | 1234

LRi 21

4-24
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Contents of data
00 to 63 00 to 59
LROO to 31 LR00 t0 30
HROO to 31 | HROO to 30
TIM, CNT000 _
to 127
DMO00 to 511 | DMO0O to 510

*DMO00 to 511

#0000 to 9999 | —

NOTES: 1. Two channels (16 bits x 2} must be used for the
operation result area,
2. When the R register is logical 1, a BCD multiplication
is executed at each scanning. To execute it only once,
program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
multiplication of 4-digit BCD data by 4-digit BCD data is
executed. Two channels are required for the operation
result area.

In the above program, the 16-bit contents of 00CH (0000
to 0015} are multiplied by the 16-bit contents of the 4-digit
constant “1234” in units of four BCD digits; the result is
output to the two 16-bit locations of LR21CH and LR22CH
(LR2100 to LR2215).

If the result of the multiplication is 00000000, special
auxiliary relay 6306 is turned ON.

Link relay Link relay
170 relay LRZ21CH LR22CH
COCH {low-order digits) (high-order digits)
201 0000 0] LR2100 20| LR2200
2! ooot 2| LR210t 2| LRz201
X100 X10° X104
20 0002 2| LR2102 22| LR2202
23 0003 23 L2103 24 | R2203
290 o004 2¢[ LR2104 20l LR2204
21 o005 2| LR2105 211 LR2205
1 X101 X10°
22| 006 Xio 22| LR21G6 22| LR2206
2| o7 Cc;nstant 23 LR2107 22| LR22o7
2 oooe |\ | TLR2i0s ‘| LR2208
2x| 0009 2| LR2109 1| LR2209
, X102 , x102 | 2 X108
2 0010 2| LR2110 22| LR2210
2 o 2 Lp21t 2| LR2211
20l o012 2o LR2112 | LR2212
21 o013 2 LR2113 21| LR2213
3 7
22| o004 X10? 2t LR2114 X10 22| LR2214 X10
2| o015 2 Lr2118 23| LR2215

The CPU checks whether the data for BCD multiplication is
in four BCD digits. If not, an error will oceur; this will
cause special auxiliary relay 6303 to turn ON, and the
program will not be executed.

MULTIPLICATION OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMOOO to DM511,

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.

4.29° DIVIDE {[DIV(FUN33}] :INSTRUCTION

The DIV instruction is used to execute BCD division
between two specified 4-digit BCD data.

0100
F——{v
00
LR 20
HR 21

— )

LS1: Data to be divided l

I S2: Divide data I

_ D: Result of division
channel number

Codmg
0200 | LD i 0100
0201 | DIV(33) .=
' 00
LR . 20
HRi 2

Contents of data

00 to 63 00 to 59
LROD to 31 LROD to 30
HROO to 31 HROOD to 30
TIM, CNT000 _
to 127
DMOQO to 511 | DMO00 to 510
*DMO00 to 511
| #0000 to 9999 | —

NOTES: 1. Two channels (16 bits x 2) are used for the operation
result area.
2. When the R register is logical 1, a BCD division is
executed at each scanning. Ta execute it only once,
program a differentiating circuit for the input.
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OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
4-digit BCD division is executed, Two channels are required
for the operation result area.

In the above program, the 18-bit contents of O0CH {0000
to 0015) are divided by the 16-bits of LR20CH (LR2000
to LR2015)} in units of four BCD digits, and the-result of
the division is output to the two 16-bit locations of
HR21CH and HR22CH {HR2100 to HR2215}.

If the result of the division is 0000, special auxiliary
relay 6306 is turned ON.

Holding Holding
relay relay

1fQ relay Link relay HR21CH HR22CH

00CH LR20CH {quotient) {remainder}
5[ 0000 1 LR2000 %¢[HRZ100 5o HRZZ00
21 oom 21 LR2001 21[HRZ101 o| 21 HRZ201 .
2 o002 | X1 2l TRaooz | X1 2fmmez | ') 2 HRzzoz | [X1°

3| 0003 23 LR2003 29 HR2103 29 HR2203

of 0004 o[ LR2004 o HRZ104 o HR2204
5 0005_| |1 L Roos 101 S HRP108 - S HRz205 N~
220006 2t LRZ008 22 HR2106 24 HRZ206
\2{oo07_|/ . \&[TRz007 |, _ \2HR2107 2 HRZ207

o[ 0008 %o LR2008 | (20| HRZ108 o HRZ2
5 0009 | | ool 2 LRI0OS | | %‘ HR2109 i '22i HRZZgg Lyt
22 0010 24 LR2010 22[AR2110 | 'Y 2[hRz210
\2 oo 24 LE201T \2}[HRZTT L2 HR2211

20 0012 o] LR2072 o| HRZ112 o HRZ212
270013 ] |\ %1 LR2013 J:%l HRZ113 " %1 HR2213 | |\
220014 2 TRzma | 1% 22[RR2114 | X19°) e[ HR2212

2| go1E L25 TR2016 L29 HRZ115 2 HRZ215

The CPU checks whether the data for BCD division are in
four BCD digits. |f not, an error will oceur; this will cause
special auxiliary relay 6303 to turn ON, and the program
will not be executed.

DIVISION OF INDIRECTLY ADDRESSED DATA
The only relays that can be indirectly addressed are data
memory relays DMOO0O to DM511.

if the contents of the indirectly addressed area are other
than BCD data or greater then 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.

4.30 AND WORD [ANDW(FUN34)]
INSTRUCTION

The ANDW instruction is used to perform a logical AND
operation between two specified data (16 bits each),

0000
] ANDW
00
LR 11
DM D12

4-26

ANDW —» E]

1 Arithmetic operation
data 1

: Arithmetic operation
clata 2

Result of arithmetic operation
channel number

Cndlng

0200
0201

LD !
ANDW (34}

LR
DM .

-
-

Contents of data

00 to 63 00 to 59

LROO to 31
HRO0 to 31

TIM, CNTOO0O0 to
127

DMDOO to 511
*DMO0O0O to 511
#0000 to FFFF

NOTE: When the R register is logical 1, an ANDW instruction is
executed at each scanning. To execute it only one time,
program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

MNothing is executed when the content of the R register is
logical 0. When the content of the R register is {ogical 1, a
logical AND operation is executed between two 16-bit
data.

in the above program, the 16-bit contents of O0CH are
ANDed with the 16-bit contents of LR11, and the result of
the AND operation is stored in the 16-bit locations of
DMO12. If the result of the operation is “0000”, special
auxiliary relay 6306 is turned ON.

170 relay Link relay Eg:mry
00CH LR11CH DMO12
oo [ 22 [ ] [22 [-1m] [ [~
0001 | 2t o 2 “or 2t o
ooz 2 [0 | [ [] [z [0
0003 | 2° “r 2 g 2 o
0004 | 2¢ "1 AR i i 24 | "M
0006 | 28 - 25 gy o5 g
0006 | 28 o 25 r 2 g
o007 { 20 |17 2 |0 EEE
ooog | 28 | 17 R 2 [
0009 | 29 ‘0" 2 0" 29 o
010 | 2» | 0" 20 [ 1" 2 | o
0o11 | 21 | 1 oLl | g ol | egyr
omz | a1 | 1" 22 | 17 212 | o
0013 | 22 | 0" s [0 28 | v
0014 | 24 | “0” IR RS
0015 | 2% | "1” 25 | o 25 | g
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LOGICAL AND OPERATION OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMQ0O0 to DMb511.

IT the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction.

The constant can be specified as a 4-digit hexadecimal
{binary 16-bit} data.

431 OR WORD [0RW(FUN35)]
INSTRUCTION

The ORW instruction is used to perform a logical OR
operation between two specified data {16 bits each).

0000
H ORW
00
LR 11
DM 12

ORW —>@E]

51: Arithmetic operation
data 1

— S2. Arithemtic operation
data 2

E— D: Result of arithmetic operation
channel number

0200 | LD 1 0000
0201 | ORWI35)

Contents of data

00 to 63

00 to 60

LROO to 31
HROO to 31
TIM, CNTO00t0 127 |  —
DMO000 to 511

*DMO00 to 511

#0000 to FFFF [ -

NOTE: When the R register is logical 1, an ORW instruction is
executed at each scanning. To execute it only one time,
program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
a logical OR operation is executed between two 16-bit
data.

In the above program, the 16-bit contents of O0CH are
ORed with the 16-bit contents of LR11, and the result of
the OR operation is stored in the 16-bit locations of
DMO12. If the result of the operation is *“0000", special
auxiliary relay 6306 is turned ON.

170 relay Link relay an?at:'lory
00CH LR1ICH DMO12
0000 20 | "~ 2° e 2° "
0001 | 2% it 2 ' 2 KU
000z | 2¢ g 22 |y 22 s
0003 | 22 ”1" 28 | “gv 22 "
0004 | 2¢ | 17 26 1" 2 "
0005 25 [ g~ 25 RO 2 |
0006 | 2¢ o~ 28 | e 25 | 1
0007 | 27 “1 2 | T2 [~
0008 | 2¢ g 2 | 2 | M”
0003 2 | O 2| g 20
0010 | 2190 [ “g~ A R 21 | e
0011 211 [ #=q» A I 2u | e
oz 212 v 2 | 1 22 |
o013 | 28 | o ns | g 21 | ey
0014 | 2" | “o~ 24 | A s
0018 | 25 | " 215 | o~ 28 [

LOGICAL OR OPERATION OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMO00O to DMB11.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxifiary relay 6303 to turn ON, and the
program will not be executed. For details, refer to
Comparison of indirectly addressed data in 4.17 Compare
instruction,

The constant can be specified as a 4-digit hexadecimal
{binary 16-bit) data.

4.32 EXCLUSIVE OR WORD [XORW
(FUN36)] INSTRUCTION

The XORW instruction is used to perform an exclusive
logical OR operation between two specified data (16 bits
each).

0000
| XORW

00
LR 11
DM 012
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EXCLUSIVE LOGICAL OR OPERATION OF
XORW —» [Fus
E _ _ _ INDIRECTLY ADDRESSED DATA
- F fammmetic °pemﬂ| The only relays that can be indirectly addressed are data
T ‘sz: Arithmetio operationJ memory relays DMO0O to DM511.

If the contents of the indirectly addressed area are other
than 000 to 511, an error will cccur, causing special
auxiliary relay 6303 to turn ON and the program to be not
executed. For details, refer to Comparison of indirectly
addressed data in 4.17 Compare instruction.

_ D: Result of arithmetic operation
channel number

0200 LD

' 0000
]
0201 | XORW6) — The constant can be specified as a hexadecimal 4-digit
t
. 910 (binary 16-bit) data.
LR : 11
DM : 012

Contents of data

4.33-- EXCLUSIVE OR NOT WORD -

LROO to 31

HROO to 31 The XNRW instruction is to perform an exclusive logical
TIM, CNTO00 w127 | - OR NOT operation between two specified data (16 bits
DMOQQO0 to 511
each),
*DMOO0 to 511 0000
#0000 to FEFF = | XNRW
NOTE: When the R register is logical 1, an exclusive logical OR 00
operation is executed at each scanning. To execute it only LR 11
one time, program a differentiating circuit for the input. DM 012
OPERATION OF EACH REGISTER XNRW — M B
Nothing is executed when the content of the R register is ¥ Agifmetc oparation
logical 0. When the content of the R register is logical 1, an r i
exclusive logical OR operation is executed between two _— isz Arlthgmtlc upera1|0n|

16-bit data. ———
. — D: Result of arithmatic operation
In the above program, the 16-bit contents of 00CH are channel number

exclusively ORed with the 16-bit contents of LR11, and the

Coding
result of the OR operation is stored in the 16-bit locations 7
of DMO012. 0200 | LD 1 0000
* P I e - g
If the resul_t of the operation is “0000", special auxiliary 0201 | XNRWQ37) I
refay 6306 is turned ON. i 010
Data !
1/0 relay Link relay memory LR ¢+ 11
00CH LR11CH DMOI2 - DM ; 012
0000 | 20 e 20 e 20 o
0001 20 | 0 2t | 2 | Contents of data
0002 | 22 g 22 e 92 e
w0 | @ 7 | o 2 | o 50
0004 | 2t |1 o | » |0 00 to 63 Q0 to
ows| 2 [0 | [2 w0 | [2 [0 LROO 10 31
0006 25 MOH 25 e 25 e HROO o 21
LD 7 Ly 7 PRl
gor| 2 1™ zZ zZ ; TIM, CNTO00t0 127 | —
) arqrr 2 g e
0008 | 2 1 i 2z DMOO0 to 511
W | 2 | o » | o » | g
0010 | 210 | o 21 VAL R *DMO0O0 to 511
™ 0| o TR
oy 2 |1 L 211 #0000 to FFEF [ -
ootz | 22 sy 212 e 212 H
o013 ] 2B | 0" 21 | o 213 [ #gr NOTE: When the R register is logical 1, an exclusive logical OR
o014 | 2+ | =0~ I R gid | e NOT operation is executed at each scanning. To execute it
0075 | 2% | 1 o15 | g 25 | 1 only one time, program a differentiating circuit for the

input.
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OPERATION OF EACH REGISTER

MNothing is executed when the content of the R register is
iogical Q. When the content of the R register is logical 1, an
exclusive logical OR NOT operation is executed between
two 16-bit data.

In the above program, the 16-bit contents of O0CH are
exclusively ORed with the 16-bit contents of LR11, and the
result of the OR operation is inverted and then stored in the
16-bit locations of DM012. If the result of the operation is
000", special auxiliary relay 6306 is turned ON.

Pata

1O relay Link relay memory
00CH LR11CH DMO12
0coo | 2° aqv 20 o 20 e
0001 | 2¢ "o 2 Q" 21 o
o002 | 22 " a2 aqee o2 e
0003 | 22 " 2 | il RO
0004 | 2¢ "y 2 | A e
0005 | 29 0" 23 |0 28 "
0006 | 2° O 28 | 25 "o
0ooF | 27 | 1 21 | o AR I 1
0008 | 2° 1 22 e 28 |7
00| 22 |0 2 | o 2 1M
0010 | 2t | o~ 230 | e 210 | gt
0011 | 212 | 7 21| v u | g
0012 | 212 3 v 212 | " 21 v
0013 | 213 | " AR 213 |
0014 | 214 [ ~p~ 21 214 ! g
0015 | 215 | 1" 215 | g 215 | g

EXCLUSIVE LOGICAL OR NOT OPERATION OF
INDIRECTLY ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMOOOQ 1o DM511.

if the contents of the indirectly addressed area are other
than 000 to 511, an error will occur; this will cause special
auxiliary relay 6306 to turn ON, and the program will not
be executed. For details, refer to Comparison of indirectly
addressed data in 4.17 Compare instruction.

The constant can be specified as a hexadecimal 4-digit
(binary 16-bit) data.

434 INCREMENT [INC(EUNSB)]

INSTRUCTION

The INC instruction is used to increment a 4-digit BCD
data by 1.

0000

[*—

INC

DM 010

— ' (& (&)

|€: Data channel number

4-29
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Coding
0200 LD i 0000
0201 INC(38} =
0202 DM i 010
Contents of data (D)
00 to 60
LROO to 31
HROO to 31

DMOO0 to 511
*DMO00 to 511

NOTE: When the R register is logical 1, the increment of a 4-digit
BCED data is executed at each scanning. To execute it only
one time, program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the 4-digit BCD data in the specified data is incremented
by 1.

In the above program, the 16-bit contents of DMO10 are
incremented by 1, and the result of the increment operation
is stored in DMO10, If the result of the operation is
“0000", special auxiliary relay 6308 is turned ON.

Data memory Data memory
DMO10 {1234) DMO10 {1235}
2 |ger 2a|aqe
1 uon 2]_ "0"

© X100
XI0F [ Sl
23 uou 23 uon
g0[rqer o0 |q 7
o[ PRE

X10! L
Zilo X1
23 K 2 gy
| 1 proer

2010 200

21| 217

Xic? 2
sl X0
23 [1igre PR
0[5 201
o1ngr 2|

3 3
X10° [ X1
23|y 23 ey

The CPU checks whether the data to be incremented is in
four BCD digits, 1f not, an error will occur; this will cause
special auxiliary relay 6303 to turn ON, and the program
will not be executed.

INCREMENT OF INDIRECTLY ADDRESSED DATA
The anly relays that can be indirectly addressed are data
memory relays DMOO0O to DM511.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
pragram will not be executed.
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| Oﬁo INC ‘
’ *DM 010
omoro | o | 1 | o | | 16 bits
DM100 L 5 I 8 7 | | 16 bits
_l_
DM100 ] 5 | 8 7 | | 16 bits

The above program is executed when the NO contact of
0000 turns ON. Because *DMD10 is indirectly addressed,
the data 100 in DMO10 specifies DM100, and the 16-bit
contents of DM100 (5678) are incremented by 1. The
result of the increment operation (5679) is stored in the
16-bit locations of DM 100,

435 DECREMENT [DEC(FUN39)]
lNSTRUCTION

The DEC instruction is used to decrement a 4-digit BCD
data by 1.

||
’ 11 DEC

DM 010

DEC —>E][3

l D: Data channel number

Coding

0200 | LD 0000
001 | DEC(39) P -
DM | 010
Contents of data (D)
00 to 60
LROO to 31
HROO to 31

BMO00 to 511

i
21+ DMOOO to 511

NOTE: When the R register is logical 1, the increment of a 4-digit
BCD data is executed at each scanning. To execute it only
oneé time, program a differentiating circuit for the input,

OPERATION OF EACH REGISTER

No operation is performed when the content of the R
register is logical 0. When the content of the R register is
logical 1, the 4-digit BCD data in the specified data is
decremented by 1.

In the above program, the 16-bit contents of DMO10 are
decremented by 1, and the resuit of the decrement opera-
tion is stored in DMO10. If the result of the operation is
“0000", special auxiliary relay 6306 is turned on.

Data memory Data memory
DMO010 (1234} DMO10 {1233}
zu uUrl 20 e
21 uDu 21 n1"

X100 X100
22 e 2; g
23 g 23 g
Qoliaqr e
21 [y IRE

X10! L
St X0 g
25 o P
2t g 20 i
PNGH ER

X102 g
P X0 e
23 gy St[rgr
0| N RE
2| "0" 21 "0”

3 3
X10% [t X1
PRI i [p

The CPU checks whether the data to be decremented are in
four BCD digits. If not, an error will occur; this will cause
special auxiliary relay 6303 to turn ON, and the program
will not be executed.

DECREMENT OF INDIRECTLY ADDRESSED DATA
The only relays that can be indirectly addressed are data
memory relays DMO0OO0O to DM511.

If the contents of the indirectly addressed area are other
than BCD data or greater than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed.

| Oﬁo DEC (39}
l *DM 010
pmoto | o | [ 0o | | 16 bits
DM100 | 5 ] | | 8 |1s bits
1_
i
DM100 [ 5 | | | 7 | 16 bits

The above program is executed when the NO contact of
0000 turns ON. Because *DMO10 is indirectly addressed,
the data 100 in DMO10 specifies DM100, and the 18-bit
contents of DM100 (5678) are decremented by 1. The
result of the decrement operation {5677) is stored in the
16-bit locations of DM100.
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436 SET CARRY [STC(.FUN40)I/CLE_A.R
CARRY [CLC(FUNA41)]
INSTRUCTIONS

The STC instruction is used to set the carry register {6304}
to “1"”, and the CLC instruction is used to reset the carry
register (6304) to 0",

0000

| — STC
0007

{ } CLC

sTC —>
.

CcLC

Coding

0200 | LD | 0000

0201 STC{40} H —
0202 LD 0001

0203 CLC{41)

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the STC instruction causes the carry register {6304} to be
set to 1", and the CLC instruction causes the carry register
{6304) to be reset to “*Q".

437 BLOCK MOVE (FUN70)
INSTRUCTION

The BLOCK MOVE instruction is used to transfer channel
data consecutively at one time.

o
it FUN70
#0003
00
DM 011

9 2 (e

e l wW: {dumber of channels l
words)

—_— S: Start channel number of
data to be transferred

_— D: Start channel num-
ber of destinaticn

0201 FUN70

00
DM 011

Contents of data

LR0O 1o 31
— HROO to 31
TIM, CNTOOO to 127
- DMOOO to 511

- *DMOO00 to 511

1 #0000 to 0511 —

NOTE: When the R register is logical 1, a channel data transfer
operation is executed at each scanning. To execute it only
one time, program a differentiating circuit for the input,

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
channel data are consecutively transferred at one time.

In the above program, data of 3 channels (48 bits}, 00CH
to 02CH {0000 to 0215), are consecutively transferred to
DMO11 to 013 by channel unit.

170 relay Data memory
0OCH 1|2|3|4-—bDMO11 1|2|3|_4
01CH OIOIOIO—bDMO‘IZ 0[0|0|0
02CH FIF’FIF—bDMOIS FIFIFLF

The transfer operation is consecutively executed from the
start channel to a specified channel.

NQOTE: Be sure not to specify the same block in duplica-
tion, though both start channels and end can be
specified within the same area.

BLOCK TRANSFER OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMOGO to DM511.

If the contents of the indirectly addressed area are other
than 000 to 511, an error will occur, causing special
auxiliary relay 6303 to turn ON and the program not to be
executed,

DATA OF BLOCK MOVE INSTRUCTION

The data of a block transfer instruction that must be
specified are the start channels of the source and destina-
tion of the transfer operation and the number of channels
to be transferred. Any number of channels within the
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limitation of the hardware can be specified for trans-

ference, and the data must satisfy these conditions.

® Only BCD data are acceptable when specifying the
number of channels.

® Block arga must be within the same data area.

(Start channel number + number of channels — 1 <

Start channel area maximum channel number)
If these data conditions are not satisfied, an error will

oceur; this will cause special auxiliary relay 6303 to turn
ON, and the program will not be executed.

If the contents of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed.

This instruction is used to transfer the same data to all
consecutive channels.

0000
p-———— euN71
#1234
DM 000
DM 511

k(2] [

I 5: Setting data I

_— D1: Setting start chan-
nel number

_— D2: Setting end channel
number

Coding

0201 FUN717

i
# 1 1234
!
1
1

DM 000
DM 511

Contents of data

00 to 63 00 to 60

LROO to 31

HROO to 31

TIM, CNTOO00 to 127

DMOQO to 511

*DMO00 to B11

#0000 to FFFF -

NOTE: When the R register is logical 1, a data transfer operation is
executed at each scanning. To execute it only one time,
program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the same data is transferred to all consecutive channels.

In the above program, constant "“1234'" (16-bit data) is
transferred to DMOOO to 511.

Data memory

Constant 1234 DMOQ0| 1 1 2 F 3 | 4
DMOO1| 1 | 2 | 3 J 4
DM511| 1 !2 ) 3 | 4

BLOCK SET OF INDIRECTLY ADDRESSED DATA
The only data that can be indirectly addressed are data
memory relays DMO0O0O to DM5B11,

If the contents of the indirectly addressed area are other
than 000 to 511, an error will occur; this will cause special
auxiliary relay 6303 to turn ON, and the program will not
be executed.

DATA OF BLOCK SET INSTRUCTION
The data of a block setiing instruction that must be
specified are the start and end channels of the setting
operation and the number of channels to he set. Any
number of channels within the limitation of the hardware
can be specified for setting, and the data must satisfy these
conditions.
Start channel number < End channel number and same
data area
if these data conditions are not satisfied, an error will
occur; this will cause special auxiliary relay 6303 to turn
ON, and the program will not be executed. Any set data
can be selected, and a hexadecimal 4-digit {binary 16-bit)
data can be specified for the constant.

If the conients of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed.

4.39 SQUARE:ROOT (FUN72)
INSTRUCTION

The SQUARE ROOT instruction is used to compute the
square root of an 8-digit BCD data.

0000
1} FUN72

DM 000

01

00
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_ S: Arithmetic operation
data

J— D: Result of arithmetic operation
channel number

Coding

“0200 | LD
0201 | FUN72

0000

D 000
01

00

Contents of data

00 to 62 00 to 60

LROO to 30 LROOD to 31

HROO to 30 HROQ o 31

TIM, CNTOOO to
126

DMGO0 to 510 DMOOO to 511

*DMO00 to 511

NOTES: 1. Two channets {16 bits x 2} are required for the opera-

tion data area.

2. The third data [—] is ignored when the instruction is
executed.

3. When the R register is lpgical 1, computing the square
root of an 8-digit data is executed at each scanning.
To execute it only one time, program a differentiating
circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the square root of a BCD 8-digit integer is computed.

In the above program, the square root of BCD data (16 bits
x 2) in the DM0OOOQ and DMOOT is computed, and the result
{BCD 4-digit integer) is output to the 01CH (16 bits).

If the result is 0000, special auxiliary relay 63086 turns ON.

Data memory

DMO01 DMO0O . 1/Q relay
(high-order digits) {low-order digits) 01CH
0 [g- » [0 010 |0
T (g T g e
X100 2! " X109 20 10 o1 g
57 g 5 | o0z
21 T 2 | 0103 |0
20 |1 2 | 0o |
T |0 T g g
X100 21”0 *10t 2 |0 0105 |1
92 | ot |"p" 0106 |0”
1 |0 28 lg~ 007 |0
20 | 5 g 008 |0
T [rore T o o
X102 PN X072 2 10 0108 |1
22 g~ 2t | oo |0
2 0" 2 | o o
0 o 2 | a1z |1
T o L [ iy’
X10° 2 |0 X108 2" 0113 "
9t | 2 | 011 |o”
o |7 2 o o115 |70~
{0152) {28000 (1234)

Only a 4-digit integer is output as a result data, and a frac-
tion is rounded off at the decimal point.

SQUARE ROOT OF INDIRECTLY ADDRESSED DATA
The only data that can be indirectly addressed are data
memory relays DMO00 to DM511.

If the contents of the indirectly addressed area are other
than BCD data or DMOOO to DMB11, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

If the contents of data are other than those in the above
table, an error will oceur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed.

440 DATA EXCHANGE"(FUN73)
INSTRUCT!ON '

The DATA EXCHANGE instruction is used to exchange_
one channe! of (16 bits) data with another.

0000
1 FUN73
01
DM 010
00

D1: Exchange channel
number 1

_— D2: Exchange channet
number 2

— [ = ]

Coding

020 FUN?73

D

[=

Contents of data {D1, D2)
00 to 60

LROO 10 31
HROO to 31

TIM,
CNTOOO 1o 127

DMOO0O0 to 511

*DMOO0G to 511
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NQOTES: 1. The third data [— 1 is ignored when the instruction is

executed.

2. When the R register is logical 1, a data exchange
operation is executed at each scanning. To execute it
only one time, program a differentiating circuit for the
input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
16-bit data of one channel is exchanged with another.

In the above program, the contents of O1CH (0100 to
0115} are exchanged with the 16-bit contents of DMO10.

441 ONE DIGIT SHIFT LEFT (FUN74)
INSTRUCTION =

The ONE BIGIT SHIFT LEFT instruction is used to shift
data between the start and end channeis by four bits to the
left.

1/0 relay Data memory 170 relay
01CH DMO10 01CH
0100 "1 29 07 0100 ['0” 22 1
0101 |0 NENEE 0101 o J[2hfor
o102 17 X0 T RCE R R P
0103 |1 23 |0 0103 10" 28 P
0104 o7 o8 o108 1 50 fgr
0105 0" 2 0105 1~ N R
o106 1" X0 2% |0 0106 0" xio 2"
0107 |17 ___ F g 007 0" PERZT
o108 |17 20 "0 0108 |0~ 20
0109 |17 i T 0109 |1~ 21 [
2 2

oo o] | X1 g o0 For| X1 g
IR EE 2% [ 0111 o 23 [rp
onz "o~ 20" 011z 1" 20 "0
03 L2 o 0113 0" NEAGE
ona ol | X0 g oia o | X0 o
0115 17 2 o7 0115 o o1 1
(ABCD) {1234} 11234) {ABCD)

DATA EXCHANGE OPERATION OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMOOGO to DMB11.

If the contents of the indirectly addressed area are other
than BCD data or more than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed.

If the contents of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed,

0000
FUN74
DM 010 | Start
DM 011 | End
00
(4]
| D1: Start channel !
number

: End channel
number

4l
E
0201 | FUN74 Po—
DM ! 010
DM ot
! 00

00 to 60

LROO to 31
HROQO o 31
DMOQ0 to 511

=l *DMO00 to 511

. The third data [— is ignored when the instruction is
executed.

2. When the R register is logical 1, data between the start

and end channels are shifted to the left by four bits at

each scanning. To execute the ONE DIGIT SHIFT

LEFT instruction only one time, pregram a dif-

ferentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
data between the start and end channels are shifted by 4
hits to the left.

In the above program, the contents of DMO10 to DMO11
are shifted by 4 bits (1 bit x 4 times} to the left. In this
case ‘0" is inserted as the first digit of the start channel.
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Biigio- " o Dt Baatoe ™ B
20 g / 20 [0 a0 | g 20 g 442 ONE DIGIT SH'FT RlGHT (FUN75)
T e T g T ;
e [ 20 g0 [ 2[ 2 |0} 12 o INSTRUCTION
22 [ / o2 [ 2 0 22 | gy
23 [+p*] 5 g 23 g 73 "
0 [req27 riq 17 X Loyt 4 | apee . . - .
;1 - ;j' : ; g :5 g The ONE DIGIT SHIFT RIGHT instruction is used to shift
X0 ooy X10" ] N Resuit of [28 77| [ 171 data between the start and end channels by four bits to the
23 | 73 g execution o7 | Q" 7t oo |eft.
Sl ool | = o T | [ar Tt
T G | [T 0000
X102 2
10 7 o X0 g 2w | g T I i FUNTS
> St | [ [
DM 01
20 forqe 20 freq 1t 212 | Q7 o1z [ g M 0 Start
X108 21 [y / Xi0® 21 |p- PR 2m [qr DM 011 End
2z g 2% g ou | g 74 | g 00
a3 g 2% g 215 | g 215 g
11234) 11234 {2340) {2341)

The data shifting operation is performed starting from the
least significant digit of the start channel to the most
significant digit of the end channel.

DATA OF ONE DIGIT SHIFT LEFT

The data area for the ONE DIGIT SHIFT LEFT instruction
is specified by a start channel number and an end channel
number, both of which can be determined freely provided
these conditions are satisfied.

Start channel number < End channel number and same
data area

If these data conditions are not satisfied, an error will
ocour; this will cause special auxiliary relay 6303 to turn
ON, and the program will not be executed.

ONE DIGIT SHIFT LEFT OF INDIRECTLY
ADDRESSED DATA

The only relays. that can be indirectly addressed are data
memory relays DMO000 to DMb11. Use data memory area
for the start and end channels.

If the contents of the indirectly addressed area are other
than BCD data or DMO0OO to DIM5B11, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

If the contents of data are other than those in the above
table, an error will occur; this will cause speciai auxiliary
relay 6303 to turn ON, and the program will not be
executed.

NOTE: If the range of the data shift exceeds 50 channels
{200 digits), a power failure may cause the execu-
tion of the shift operation to stop midway. Be sure
to use no more than 50 channels.

D1: Startchannel
number

- t D2: End channel |
number

0201 FUN75

oM 010
DM 011
00

Contents of data (D1, D2)

00 t0 60

LROO to 31
HROO to 31
DMOOG to 511

*DMO0Q0Q 10 511

NOTES: 1. The third data [—] is ignored when the instruction is
exgcuted.
2, When the R register is logical 1, the ONE DIGIT
SHIFT RIGHT instruction is executed at each scan-
ning. To execute it only one time, program a
differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
data between the start and end channels are shifted by four
bits to the right. ]

In the above program, the contents of DMG10 to DMOT1
are shifted by four bits {1 bit x 4 times) to the right. In
this case "0 is inserted as the first digit of the start
channel.
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Data memo! Data memot Data memo Data memo
DMO10 v DRleﬂ i DMO010 v DMO11 i
20 g IO 36 " EREH
91 g 21 g 25 ot 2 Z
Ul 0
X0 /[ o] [ o
23 i 23 10" 23 e 23 He
20 g 20 [~ 24 g 24 ey
21 o1 [ 55 | o5 Tagm
101 1
X 22 1"p x10 22 "0 Result of | 26 | “Q" 25 | o
73 [0~ 23 [+ executian RS 27 g
ST Tt | =P @ T [
o1 o1 117 n g R
102 2
X0 Xi0% o st 55 Ta
23 [ 23 g an | g 211 ‘.0.'.
20 1 20 sqre FEN 912 g
o1 g 21 [0 a1 | g 21 g
3 3
X100 | 2/ |xo T S| [ g
23 1 23 g 215 g 215 g
(1234) (1234) 0 (4123) (0123)

The data shifting operation is performed starting from the
most significant digit of the end channel to the least
significant digit of the start channel.

DATA OF ONE DIGIT SHIFT RIGHT

The data area for the ONE DIGIT SHIFT RIGHT instruc-
tion is specified by a start channel number and an end
channel number, both of which can be determined freely
provided these conditions are satisfied.

Start channel number é End channel number and same
data area

If these data conditions are not satisfied, an error will
occur, causing special auxiliary relay 6303 to turn ON and
the program not to be executed.

ONE DIGIT SHIFT RIGHT OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memeory relays DMO0O to DMb11. Use the data memory
area for the start and end channels.

If the contents of the indirectly addressed area are other
than BCD data or DMO0O0 to DM511, an error will oceur;
this will cause special auxiliary relay 6303 to turn ON and
the program will not be executed.

f the contents of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed.

NOTE: If the range of the data shift exceeds 50 channels
{200 digits), a power failure may cause the execu-
tion of the shift operation to stop midway. Be
sure to use no more than 50 channels.
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443 4-TO-16 DECODER (FUN76)
" INSTRUCTION '

The 4-TO-16 DECODER instruction is used to decode 4-bit
binary data of 16 bits to 16-bit decimal data.

000
I FUN76
DM 010
#0000
01
Fod (2] [
— | 8: Conversian data l
channel number
- | K: Digit designation |
— | D: Destination channel |
number
Coding
i
0201 | FUN76 . -
DM {010
# | 0000
P01
Contents of data
00 to 63 00 to 60
LROO to 31
HROO to 31
TIM, CNTO0Q | _ TIM, CNTO00
to 127 to 127
DMOO0O0 to 511

*DMO00Q to 511

{See NOTE 1.)

MOTE: 1. The constant is determined according to the designated
digit.
2, When the R register is legical 1, encoding 16-bit data

into 4-bit data is executed at each scanning. To execute
it only one time, program a differentiating circuit for
the input.
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OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
1-digit (4 bits) binary data is decoded and transferred from
the specified conversion data channel to the specified
destination channel as 16-bit data by the specified number
of digits.

in the above program, the least significant digit {4 bits 2°
to 2%) in the data memory is decoded to & decimal value
{0 to 15} and transferred to the 01CH. Only the bits in the
G1CH corresponding to the value are turned ON (logical 1},
and other bits are turned OFF (logical 0).

Least Digi Data memory HO relay
significant designation DMG10 0iCH
digit P
20 u1 n 01 /1] nun
r ol |xee 2 |10 0101 | “o"
22 ug 0102 o
: 22 |~ @03 | “o”
: 20 T w 0104 | “0"
' ; 10" ol Ju 0105 | "o~
] 22 0108 o
; ~ 2 0107 | “o0”
‘ 2 0108 | “0”
: o [ x102 L2 0108 [ "1”
: 92 [« 0110 | “0*
: . 23 w o 0111 »g*
| - 2 o1z | "0
: 4| | x108 2 0113 | "0”
* 22 0o 0114 “*
23 o 0115 uon
Most
significant
digit

4-TO-16 DECODING OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMOQOO to DM511.

If the contents of the indirectly addressed area are other
than BCD data or more than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed.

If the contents of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 8303 to turn ON, and the program will not he
execuied.

DIGIT DESIGNATION
Designate the digit and the number of digits to be decoded
into 16-bit decimal data.

MSB LSB

L Digit designation (0 to 3)
No. of digits {0 to 3)
lgnored

4-37

s Number of digits
“0"": One digit {4 bits} is decoded.
“1'": Two digits {8 hits}) are decoded.
2" Three digits {12 bits} are decoded.
“3': Four digits (16 bits) are decoded.

Digit designation

Designate the desired digit by using the digit designating
number. (Refer to the figure appearing in “Operation of
each register.”’}

DECODING PLURAL DIGITS
To decode plural digits, designate the lower-order digit as
the digit designation.

Datato be Destination
decoded {DM) 01CH 02CH

gif;{? %tg'?o, 2‘: ”1" 0100 :’o" @200 ‘o
w0 21| "0 _, |ow |0 0201 | “0

2 | “0" 0102 | "0~ 0202 | 0"

2| " 0103 | “0” 0203 | “0”

24| "o 0104 | »o0* 0204 | 0~

xio L2 10| |__ o108 “0" |—| 0205 | “0"

2 | 1~ 0106 | “0” 0206 | “0"

27| 1 0107 | “0” 0207 | "0~

28 [~ 0108 | "0 0208 | “0"

w2 L& [ 0109 | "1 0209 | “0”

20 [~ 0110 | “0” 0210 | 0~

I 0111 | “0” 0211 | “0*

212 0112 § “0" 0212 | "1

<108 | 2" 0113 | 0" 0213 | “0”

Piall I 0114 | “0" 0214 | 0"

2% [ v 0115 | “0" 0215 | "0~

4.44 16-TO-4 ENCODER (FUN77)
INSTRUCTICN

The 16-TO-4 ENCODER instruction is used to encode
16-bit decimal data into 4 bits of another 16-bit binary
data.

FUN77

01
DM 010
#0000

S: Conversion data
channel number

0: Destination channel
number

R: Digit designation l
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0200 | LD 1 0000
0201 | FUN77 -
Lo
DM |, 010
# , 0000
Contents of data
00 toc 63 G0 to 60
LROO to 31
HROO 1o 31
TIM, CNTooo | | TIM, CNTOOO
to 127 127

DMO0OO 10 511

*DBMO00 to 511

(See NOTE 1.)

. The constant is determined according to the designated
digit,

. When the R register is logical 1, encoding 16-bit data
into 4-bit data is executed at each scanning. To execute
it only one time, program a differentiating circuit for
the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
the 16-bit data in one channel is encoded to a 1-digit, 4-bit
data, and transferred to specified digits of the data
memaory.

In the above program, the higher-order bit of 16-bit data of
the O1CH {0100 to 0115} that is being turned ON is
encoded to a 4-bit BCD value {expressed as decimal 0 to
15) and transferred to the least significant four bits (4 bits
2% 10 2°) in DMO10.

Least
11O relay Data memary Digit significant
01CH DMO10 designation digit

0100 | “0” 2 |0 ™ }

ET. 14 1 HeH

0101 | “0 x10° |2 |0 0 1

0102 | "1 22 | "o 1

0103 wg" 23 wq A :

0104 u” 20 “ oa W |

A 1 a o

0105 | “1 w10t |2 ] n

0105 uUu 22 iron :

o107 “g 23 o / .

0108 | “1" 2 [ ™ I

g 1 w ou

0109 1“0 wio? L2 3 |

0110 j "0" 2 | !

T T w o 1

0111 0 28 e |

o112 [ “0” 2™ |

PR 1 o on i

0113 | “0 %108 |2 3 ‘

0114 | "0~ 2.

0115 | “0” 2] t
Most
significant
digit
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Of the ON bits of the 168-bit data to be encoded, the
highest-order bit takes precedence over the lower-order bits
when executing the instruction.

The data of all bits except the designated bits in the
destination channel are not changed.

DIGIT DESIGNATION

Designate the number of times the data must be encoded
and the destination digit to which the encoded data is to be
transferred.

MSB LSB

— Digit designation (0 to 3)

No. of times to be encoded {010 3)

Ignored

No. of times the data is encoded
“0’": Once 42" Three times
“1: Twice “3": Four times

Digit designation

Designate the desired digit by using the digit number of
the digit. {Refer to the figure appearing in “Operation of
each register.’’)

WHEN ENCODING PLURAL DIGITS
To encode plural digits, designate the lower-order digit as
the digit designation.

Destination Digit Encoded
01CH 02CH designation data (DM)
oo oo 2200 | ~o-] #0010 7
0101 uoﬂ 0201 "0" X'lUD 21 uou- _0
0162 | “0” 0202 | “0" 22 1 g
0103 | “0" 0203 | "0” 22 | "
0104 | “0" 0204 | “0” 2¢ | "0
I .Y S upy e
0105 | “0" | — | 0205 | "0 w1t |2 0 i
0106 | “0" 0206 | 0" 2% | M
0107 | *o” 0207 | “0" Encode 27 1"
0108 | “0” 0208 | “0" 28 |
0109 u-.ln 0209 uou x102 29 “ o
0110 | “0” 0210 | "0" 210 f o -
o111 | “0” 0211 | "0 2 |
otz | *0” 0212 | "1 22|
0113 ..Un 0213 tlou x103 213 »on
0114 u” 0214 "g* 214 w o
0115 | 0" 0215 | "0 218

16-TO-4 ENCODING OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMO0O to DM511.

If the contents of the indirectly addressed area are other
than BCD data or more than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON, and the
program will not be executed.
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If all the bits of the input of a 16-T0-4 ENCODER instruc-
tion are “0000”, an error will occur; this will cause special
auxiliary relay 6303 to turn ON, and the program will not
be executed.

If the contents of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed,

4.45 7-SEGMENT DECODER (FUN78)
INSTRUCTION

The 7-SEGMENT DECODER instruction is used to convert
4 bits of 16-bit data into 8-bit data for 7-segment display.

0000
| — FUN78
DM 010
#0000
01

S: Conversion data
channel number

‘ K: Digit designation |

_— [ D: Designation channel

number
Coding
0200 | LD . 0000
0201 | FUN78 L -
DM, 010
# 0000
o1

Contents of data

00 to 63 00 to 60

LROO to 31
HROG to 31

% TIM, CNTOOD TIM, CNTO0O
| to 127 to 127

DMO0Q0 to 511

*DMOQ0 to 511

- | {See NOTE1.)

NOTE: 1. The constant is determined according to the designated
digit.
2. When the R register is logical 1, the conversion is
executed at each scanning. To execute it only one time,
program a differentaiting circuit for the irdput.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
specified 1-digit (4 bits) binary data in a channel is
converted to B-bit data for 7-segment display and trans-
ferred 1o the destination channel.

[n the above program, the values of the four bits {expressed
as hexadecimal 0 to F) of the least significant digit {2° to
2%) are converted to 8-bit data for 7-segment display,
transferred to the eight bits of 1/O relay channel number
01 {0100 to 0107).

Digit Position at
designation destination
Data memory KO relay
PMO10 01CH
e 20 “g* o100 | “17] a
o xigf [ 2 [0 | | [[@e1 |“17)b g
2 | 0" 0102 | “1" [ e— f'-'b
2 "o/ 1 {oea ]| d N !
2 | g 0104 |17 | e 2 __e’ A
1 x1gt 28 "1 0105 | “17] f d
22 non 01 06 n1 " g
L. 23 v 0107 ug
20 | 1 0108 | “1”
2 %102 2! | "o 0109 | “0"
22 uou 0110 u1n
g 23 B . 0111 "
2[! an 01 12 " 1 "
3 %108 2 | *0” 0113 | "0~
22 [ "1” 0114 | "1~
23 nou 0115 uou
Digit
designation
#0000

DIGIT DESIGNATION

Designate the destination, the number of digits to be
decoded, and the digit from which the data is to be
transferred.

- Digit from which data is transferred (0 to 3)
No. of digits to be decoded (0 to 3)
Destination designation (0 and 1}

lgnored

¢ Destination position
“0": Lower two digits (8 bits)
“1": Higher two digits (8 bits)

« Number of digits to be decoded
“0": One digit is decoded.
“1"": Two digits are decoded.
"2": Three digits are decoded.
“3: Four digits are decoded.

e Designation of digit to be transferred
Designate the digit from which data is transferred by
using the digit number of that digit.
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WHEN DECODING PLURAL DIGITS

To execute the 7-segment decoder instruction on plural
digits, designate the lower-order digit as the digit destina-
tion. :

Digit | Paosition at
designation designation
#0120 Data 01CH 02CH
o0 |age ™ o100 |~ * 0200 | “1*
%100 2' | "o 0101 [ " 0201 | "1”
22 | o102 [ " 0202 | "0”
2 1" 0103 | * " 0203 | "1”
24 llon 0104 u n 0204 u1 "
%10} 25 |17 0105 | 0205 | “0"
26 Afon 0108 won 0206 .;1n
27 | “o0” 0107 [ " ” 0207 | “0"
22 | "7 0108 | "1” 0208 | “0"
%102 22 | 0108 | “1” 0209 | "1”
210 g 0110 uqw 0210 qy
211 "0" 0111 u-l " 0211 non
212 ﬂo" 0112 v 0212 ﬂou
w108 122 |"0” 0113 [ "1~ 0213 | "0”
211 ”1" 0114 u1u 0214 non
25 |0~ 0115 | "o 0215 | *0"
!
g /

7-SEGMENT DECODING OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMOO0O to DMbB11.

If the contents of the indirectly addressed area are other
than BCD data or more than 512, an error will occur; this
will cause special auxiliary relay 6303 to turn ON and the
program will not be executed.

If the contents of data are other than those in the above
table, an error will oceur; this will cause special auxiliary
relay 6303 to turn ON and the program will not be
executed.

faes

0000 ( 0) oot 1111 i b
o0oco01 (1) 00O0QDO0T1TI10 H
0010 { 2} 01011011 g
0011 ({ 3 01001111 3
01001 4) 01100110 4
0101 (5 01101101 5
01101 6) 01111101 E
o111 (7)) 001001 11 g
1000 ( 8 ) o111 1 1 11 g
1001 L 9 01101111 g
1010 { A) 01110111 o)
1011 {B) 01111100 ]
1100 1¢{ ¢C) 00111001 -
1 101 ( D} 01011110 d
1110 E} 01111001 £
i1 11 1 F ) 01110001 r
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446 FLOATING POINT DIV[DE (FUN79)
INSTRUCTION - -

This instruction is used to divide 7-digit BCD data while
automatically accounting for the position of the radix point
(i.e., floating-point arithmetic operation). The result of the
arithmetic operation is output as 7-digit data to two

channels.
o
| } FUN79
DMOQ0D
HROO
LR20

: Data to be divided [

: Divided data |

: Result of division
channel number

T
0201 FUN79 L=
DM | 000
HR ! 00
IR ! 20

Contents of data

00 1o 62

LR0OO to 30
HROO to 30
TIM, CNTOOO to 126
DMOQO0 to 510
*DMOQO0O0 to 511

NOTE: When the R register is logical 1, the floating-point divide
instruction is executed at each scanning. To execute it only
once, program a differentiating circuit for input.
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OPERATION COF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
7-digit BCD division is performed. The dividend, divisor,
and guotient each require two channels.

In the above program, the contents of DMO0O and DMOO1
of which each holds 16-bit data are divided by the contents
of HROOCH and HRO1CH (HR0O000 to HRO115) of which
each also has 16-bit data. The arithmetic operation is
performed using 7-digit BCD data while automatically
accounting for the position of the radix point. The results
of the division are two 16-bit data and are ocutput to
LER20CH and LR21CH (LR2000 to LR2115). If the
quotient is 0000’ as a result of the operation, special
auxiliary relay 6303 turns ON.

The following is an example when the division “0.5670000

x 1072 + 0.1234567 x 1073 = 0.4592703 x 10%*" is

performed.
DIMO00 DM0O1
20 uO" 2!] Jl1ﬂ
2' | “0” 21 [ 1
22 v 22 s
2 | "o 23 | 0"
24 | *p” 24 | 0"
2 | "0 25 | v
25 | "o 2 "
27 | "o” 21
2 | 0" 2 | "1
22 | " 2 | 0"
210 " 210 e
211 o 211 ngH
212 -ton 212 uou
2% | " 23|
i 2| "
25 | "o 255 "

0.5670000% 102

HRO00 HR0O1

HRO0OD [“1” HRO100 1"
HRO0O1 1" HRO10t ("1
HROOO2Z (1" HR0102 |"0"
HRO003|“0" HRO103 0"
HR0G04 [ “0” HRD104{"0"
HROODS | 1" HRO105 1"
HRO006{"1" HR0106 | 0"
HR0007 | “0" HRO107 | 0"
HRO008 | 1" HRO108 |*1"
HR0009 | “0” HRO109 0"
HR0010|"1” HRO110|"0"
HRO011{"0" HR0111|"0"
HRO012{"0" HRO112"1”
HRO013|"0” HRO113 |*1"
HR0014|"1" HRO114 10"
HRO015] 0" HRO1156 | 1"

0.1234567 %1072

LR20 LR21

LR2000 | *1" LR2100 [*1”
LR2001 | "1" LR2101 ["0”
LRza0z | 0" LR2102 | 0"
LR2003 ) "0" LR2103 | "1”
LR2004 | "0" LR2104 |"1”
LR2005 | “0" LR2105 1 "g"
LR2006 | "0" LR2106|"1”
LR2007 | 0" LR2107 | "0”
LRz008 | "1" LR2108 | "0"
LR2009 | "1" LR2108 | "0"
LR2070¢("1" LR2110|"1"
LR2011"0" LR2111|"¢"”
LR2012 | "0" LR2112|"0"
LR20413|"1" LR2113["1"
LR2014 | "0" LR2114 "0
LR2015 | "0" LR2115["0"

0.4592703x 107

The floating point is expressed as indicated by this example.
Ex. 0.5670000 x 107

DM000 DMO001
90 “g* 20 | wqe
107 2t | “o” 10° 21 | 7
2 0] 2]
23 | =g~ 23 | g
24 o 24 uGH
106 25 | =" 1072 21"
210 2"
o7 “g* 27 g
2 | "o 28 | wqe
105 | 2|10 10 [ 270 , _ _
210 | uge 210 | wqw Virtual decimal point
21 | »~ 20| o |_'
212 | “g~ 22| =g~
100 27 ] 0" "g‘é 213 1\‘ Exponent (0 to 7)
214 ”0" EQ'CEL 234 unn
275 | ng” 215 | #17 Sign (,, "t
(6000) B

The dividend, divisor, and quotient are set as shown above,
The floating point is indicated by the exponent and sign.

The virtual decimal point is at the most significant bit
position.

The valid range of the divisor and dividend is 0.9999999
x 107 to 0.0000001 x 1077

The valid range of the quotient is 0.9999999 x 107 to
0.1000000 x 10~7

The valid number of digits for the quotient is seven and
digit exceeding this number will be rounded off.
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If an attempt is made to execute this instruction with 0"
as the dividend and the quotient exceeds the valid range, an
error will occur and special auxiliary relay 6303 turns ON,
disabling the instruction from being executed.

Since the arithmetic operation is performed with BCD data
only, the data is checked. If the data is discovered not to be
BCD, an error will occur. If the contents of the data are
different from those in the ahbove table, an error will also
occur. Should an error occur, special auxiliary relay 6303
wili turn ON and the instruction will not be executed.

FLOATING-POINT DIVIDE OF INDIRECTLY
ADDRESSED DATA

The only relays that can be indirectly addressed are data
memory relays DMO00 to DMB11,

if the contents of the indirectly addressed area are other
than BCD data or DMQQO to DM511, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

4.47 DATA DISTRIBUTION (FUNS8O0)
INSTRUCTION ‘

This instruction is used to distribute 16-bit data.

0000
{ lr FUNBO
01
DMOOC
35

Foy (=] o]

5: Data to be distrib- |
uted

D1: Base address |

|
— |
I

D2: Offsetdata |

Coding
SAlddress | ¥ O R R
0200 | LD !
0201 | FUNED -
Y
DM | 000
I35
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Contents of data

00 to 63 00 to 60

LROO to 31
HROO to 31
TIM, CNTC0O to 127
DMO0Q 1o 511
*DMOO0O to 511

| 000010 FFFF | =

. When the R register is logical 1, the DATA DISTRIBUTE
instruction is executed at each scanning. To execute it only
once, program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
specified data is distributed to a channel that is a base
address added with an offset. That is:

{8} = [D1+ ({D2}]

In the above program, when the contents of CH35 that
holds offset data are 0005, the contents of CHO1 which are
data to be distributed are distributed to DMOQ5, the fifth
channel from DMOQ0O holding the base address. If the
distributed data is 0000 as a result of the execution,
special auxiliary relay 6306 turns ON.

DMO0D5
CHO1 (Datato [Destination of
be distributed) distribution)
03100 | “0” o | o
010? o DMO00 (Base address)+5 21 P
0102 | “1” CH35 (Offset data} 27 |
0103 | "0" 3500 | "1 A
0104 | "1 3501 | “0" 2¢ | "1
0105 | “1" 3502 | “1” i
0106 | 0" 2503 | “0” 26 | g~
0107 | 0" 3504 | “0" 27 | 0"
0108 | "0 3505 | “0” 20| 0"
0108 | *1* 3506 | "0” | 22 {1
0110 | “0" 3507 | "0 2% | vo”
0111 | 0" 3508 | 0 2" | 0"
0112 | “1” 3509 | 0" 212 | w1
0113 | "0" 3610 | "0 212 "
0114 | "0 3511 | “0” 21 | eg”
0115 | “0” 3512 | "0" 2% | "o
3513 | “o"
{1234) 512 | 0" {1234}
3515 | “0"
{0005)

DATA DISTRIBUTION OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMOC0 to DM511,

If the contents of the indirectly addressed area are other
than BCD data or DMO0O to DM511, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed,
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If the offset is not in BCD or exceeds the relay area within

which it is specified, or data other than those in the above

table will cause an error to occur. If an error occurs, special

auxiliary relay 6303 turns ON and the instruction will not

be executed.

NOTE: For details on base address and offset data, refer
to 4.48, Data Extraction Instruction.

4.48 DATA EXTRACTION (FUN81)
INSTRUCTION

This instruction is used to extract 16-bit data from a

specified channel.

0000
I L

FUNS1
DMOO0
35
01

FUNB1 E]

I §1: Base address |

| 8§2: Offsetdata |

D : Address from which
data is extracted

Coding
| B
p200 | LD i 0000
0201 | FUNS1 i
DM | 000
T
| O

Contents of data

00 10 60

LROO to 31

HRQO to 31

TEM, CNTO00 10 127
DMOG0 w0 511
*DMO0O to 511

NOTE: When the R register is logical 1, the DATA EXTRACTION
instruction is executed at each scanning.
To execute it only one time, program a differentiating
circuit for input.
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OPERATION OF EACH REGISTER

Nothing is executed when the R register is logical 0. When
the R register is togical 1, 16-bit data is extracted from a
channel that is a base address added with an offset and is
transferred to a specific channel. That is:

[S81+(S2}] —~ (D}

In the above program, when the contents of CH3b that
holds the offset data are 0005, the contents of DMODS5 that
is the fifth channel from the base address DMOQOO are
extracted and transferred to CHO1, If the extracted data is
0000, special auxiliary relay 6303 turns ON.

DMO00 (Base address)
DMOOS {Data to be
CH35 (Offset data) extracted) CHO1 (Destination)
3500 | “1* 20 | o” 0100 | “0"
3501 | “0“ 2' | "o” => 0101 | *0”
3502 | “1” 2 | 0102 | “1”
3503 | "0 23 | “p* 0103 | "0”
3504 | "0 2* | " 0104 | “1"
3505 | “0” 25 |1 0105 | 1"
3506 | “0~” 25 | "p” 0106 | “0"
3507 | “0” 27 | 0107 | 0™
3508 | *0” 2 | 0" 04108 | "0"
3509 | 0" 2 | M 0109 | “1"
35t0 | “0” 210 | #g» 0110 | ~0”
351t | ~0” 2" | -0~ 0111 | “o*
3512 | 0" 212 | -~ 0112 | "1~
3513 | “0" 2% | o~ 0113 | “0*
3514 | “0" 2" | #g~ 0114 | “0”
3515 [ 0" 215 | #p” 0115 | 0"
{0005} (1234} {1234)

DATA EXTRACTION OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMGO0 to DM511.

If the contents of the indirectly addressed area are other
than BCD data or DMOOO to DM511, an error will occur;

this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

if the offset is not in BCD or exceeds the relay area within
which it is specified, or data other than those in the above
table is specified, an error occurs, If an error oceurs, special
auxiliary refay 6303 turns ON and the instruction will not
be executed.

NOTE: For details on address and offset data, refer to the
following description.

CONCEPT OF BASE ADDRESS AND OFFSET

Both the DATA DISTRIBUTION and DATA EXTRAC-
TION instructions use a base address varied by the value of
offset data within the same relay area.
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+-— Base address

+ Offset

T
i
|
b
I
!
1
!
1
I
|
1
|
]

Address whose data is subject
to instruction execution

I
OFFSET DATA SETTING
Only BCD (binary coded decimal) data can be specified as
the offset data. The valid range of the offset data is within

the same relay area.

The *“same relay area’” can be any of five relay areas:
1/0 and internal auxiliary relay, fink relay, holding relay,
timer and counter, and data memory areas.

Since the special auxiliary relay area is used for data input
only, this is an invalid area for the DATA DISTRIBUTION
instruction. However, when the DATA EXTRACTION
instruction is to be executed, the special auxiliary relay
area can be used as part of the [/O and internal auxiliary
relay area.

The valid range of the offset data is determined according
to the base address. For example, if the base address is
DMOQQ, the maximum value of the offset data is 0511. If
DM256 is set as the base address, however, the maximum
value is 02565,

I/C and internal

gl;:ailsiarv relay 00 10 60
[~ Specialauxiliary | 611063
relay area
1a_.rr;|; relay (LR) LROO to LR31
Holding relay (HR) | 4Rroo 1o HR3

area

Timer and counter

[TIM, CNT) area TIM, CNTO00 to 127

Data memory area

/—\ DMO00 to 511

DM

14— Base address 1

Base address 2

"‘:‘:‘:'ﬁ’:'o
e
AN

Offset valid area
- for base address 1

Offset valid area

U

7
" "7 for base address 2
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4.49 BIT TRANSFER (FUN82)
INSTRUCTION . :

This instruction is used to transfer a specified bit datato a
specified bit.

0000
1 F FUN82.
DMO0GO
36
05

Fod (o] (2

data
{Data to be transferred)

: CH No. of transferred l

: Control data ’

: CH No. of destinaticn !

Coding
0200 [ LD : 0000
0201 | FUN82 i -
DM : 000
i 3B
i 05
Contents of data
00 to 63 00 to 60
LROO to 31
HROO to 31
_ TIM, CNTOOD |
to 127

DMQO0 to 511

*DMO00 to 511

0000 to FFFF | {See NOTE 1.}

NOTE: 1. The constant is determined according to the control
data.
2. When the R register is logical 1, the BIT TRANSFER

instruction is executed at each scanning. To execute it
anly one time, program a differentiating circuit for the
input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is'logical 1, a
specified bit is transferred to a specified bit.

In the above program, when the contents of CH3b are
0503, the third least significant bit (bit 23} of DMOOD is
transferred to 0505.
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DMOO0G (from
CH35 which a bit 05CH
{Control data) is transferred) {Destination)
3500 "1” 2 | vo" 0500 | “1”
3501 1" 21 | e 0501 | "1~
3502| “0" 22 | =" 0502 | "1~
3503| "o” 22 | o] ——— 0503 | “1”
3504| “0” 2 | - 0504 | “1”
3505| Q" 25 | =g~ b | 0805 | “0”
3506| “0” 26 | 17 0506 | 1"
3507 “o” 27 | M 0507 | “1"
3508{ “1" 28 | “o" 0508 | “1”
3508{ 0" 2 | M 0509 | “1°
3510| "1° 20 | " 0510 | 1"
3511 “p” 2" | 0" 0511 | "1"
3512| “0” 22 | “1 0512 | “1"
3513| “0” 2% | g~ 0513 | 1"
3514| “0” 214 g 0514 | “1”
3515| “0" 25 | o 0515 | "1
(0503)

SPECIFYING BIT BY CONTROL DATA

The bit from which data is to be transferred and the bit to
which the data is transferred are specified by BCD data as
follows.

The valid value is from 0 to 15.

MSB

To specify bit from which data is transferred
To specify hit to which data is transferred

BIT TRANSFER OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMQG00 to DM511.

If the contents of the indirectly addressed area are other
than BCD data or DMOOO to DM5E11, an error will oceur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed,

An invalid vaiue of the control data, or data other than
those in the above table wili cause an error to occur. If an
error occurs, special auxiliary relay 6303 turns ON and the
instruction is not executed.

4,50 DIGIT TRANSFER (FUN83)
INSTRUCTION

This instruction is used to transfer data in units of digits
{4 bits).

4.45

0000

FUN83
DMO0o0
35
DMO003

FUN84 @ (3]

S: CH No. from which
data is transferred

C: Control data |

D: CH No. to which data
is transferred

Coding
0200 | LD | 0000
0201 | FUNS3 -
oM 1 000
| 35
DM | 003

Contents of data

00 to 63

00 to 60

LROQ to 31
HROO to 31
TIM, CNTO00 to 127
DMOOO 1o 511

*DMO00O0 to 511

0000 to FFFF | (See NOTE1.)

. The constant is determined according to the constants
of the controf data.

. When the R register is logical 1, the DIGIT TRANSFER
instruction is executed at each scanning. To execute it
only one time, program a differentiating circuit for the
input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1,
data is transferred in units of 4 bits,

In the above program, when the contents of CH3b are
0211, 8 bits starting from bit 4 to bit 11 are transferred
from DMOQO to the most significant 8 bits of DM003,
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DMO0O0 (from DMO03 {to
CH35 which data is which data is
{Control data) transferred) transferred}
3800 | "1” 20 | o~ 2 | "o
3501 | “0” 2" | 2t |1 o
sz |0 | 9| [ [ o* 2 |0
3503 | “0” 2 | "1 2 |1
3504 | “1” <12t | 2 |07 ™
3505 | “0” ] N 2* | 1
3506 | "0" 26 | "0” 2% |1
3507 | "0” 2 | M 2 | 0"
3508 | "0” 12 | "o 2 | "”
3509 | “17] 2|1 2 | "1 )
3510 | "0” 210 | 210 | =g
3511 | "0 2" | g 218 |
3512 | 0" 212 | e 212 | #p
3513 | “0" 29 | o~ 213 | g 3
3514 | 07| ° 214 | " 24|
3515 | 0" 215 | “p" 215 | "p”
{0211)

CONTROL DATA

In units of 4 bits, specify the digit from which the data is
transferred, the number of digits to be transferred, and the
digit to which the data is transferred.

MSB15 1211 0LSB

B7 43

BEN

— .

Digit from which the data

is transferred (0 to 3)

No. of digits to be transferred (0to 3)
-~ Digit to which the data is transferred
{0to 3)

Igrored

SPECIFYING DIGIT
Specify the digit to or from which the data is transferred
by using the digit number of that digit as follows:

MSB15 1211 87 43 0lsB

3 0

N

T Digit No.

SPECIFYING NUMBER OF DIGITS

“0'": One digit {4 bits) is transferred.

“1": Two digits (8 bits} are transferred,

“2' . Three digits {12 bits) are transferred.

“3*: Four digits {16 bits} are transferred.

if a number *4'* or greater is specified, an error occurs.

TRANSFER OF PLURAL DIGITS

When transferring plural digits, specify the digit to which
the data are transferred starting from the least significant
bit of the destination digits.

15 12i‘i1 87 4‘3 0
3 2 1 0
i : H
L'—__“TETQL"“L
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For example, when digit 1 is specified in this figure, the

data are transferred in this manner.

1. When the number of digits is specified as “1, the data

are transferred to digit 1 and then 2,

When the number of digits is specified as 2", the data

are transferred to digits 1, 2, and then 3.

. When the number of digits is specified as **3", the data
are transferred to digits 1, 2, 3, and then 0.

2,

DIGIT TRANSFER OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMGO0 to DMB11.

If the contents of the indirectly addressed area are other
than BCD data or DM00O to DM511, an error will occur;
this wil! cause special auxiliary relay 6303 to turn ON, and
the program will not be executed,

An invalid value of the control data, or data other than
those in the above table, causes an error to occur. If an
error occurs, special auxiliary relay turns ON and the in-
struction will not be executed.

4.51 LEFT/RIGHT SHIFT (FUNB84)
INSTRUCTION

This instruction is used to shift specified 16-bit data either
to the left or to the right by 1 bit.

0001
— @

0000

0002
t—— ——qpiFu
0200
0200
|} {3514) (cP)
o003
] 3515) (R)
0100
i FUN84
35
DMODO
DMOOD0
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Contro! data |

Start CH No. |

End CH No. l

Cading
0200 | LD | 0000
0201 | ouT | 3512
0202 | LD | 0001
0203 | OUT | 3513
0204 | LD | 0002
0205 | DIFU{13) I 0200
0206 | LD I 0200
0207 | OUT ! 3514
0208 | LD I 0003
0209 | ouT I 3515
0210 | LD I 0100
0211 | FUNs4 e
I 35
oM [ ooo
DM | 000

Contents of data

00 10 60

LROO to 31
HROO to 31
DMO00 to 511
*PMOO0 ta 511

NOTE: When the R register is logical 0, the LEFT/RIGHT SHIFT
instruction is not executed at either ciock input or reset
input. When the R register is logical 1, the LEFT/RIGHT
SHIFT instruction is executed at each scanning according
to the control data.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is logical 1 and
a reset input is applied, all the specified 18 bits are reset
{reset priority}. When a clock input is applied, the 16 bits
are shifted in the specified direction by 1 bit. When the
instruction should be executed at the leading edge of the
clock, program a differentiating circuit for the clock input.
The instruction is executed as follows according to the con-
tents of the control data.

1. When reset input is applied

M . L CY
(o[ oaToToTo oTo o[elolalolo]old] [o]
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2. To shift from LSB to MSB

CYM’WV
[ﬂJiIHIIIIIIEI\I\

3. To shift from MSB to LSB

BT T T ITTT

L cYy
s
CONTROL DATA

To the control data, the direction of the shift {DR), data

input (IN), clock input {CP), and reset input (R) are
assigned.
MSB LSB
el LTI T
|——DH
IN
CP
R

DIRECTION OF SHIFT (D12)
“1**: The data is shifted from the LSB to MSB,
“0”: The data is shifted from the MSB to LSB.

DATA INPUT (D13)
The content of the data to be shifted

CLOCK INPUT (D14}
The data is shifted when the clock input turns ON.

RESET INPUT (D15}
All the 16 bits are reset when the reset input turns ON.
The reset input takes precedence over the clock input.

SHIFTING MORE THAN 16 BITS
This instruction can also be used to shift more than 16 bits.
To do so, specify channels according to the number of bits
to be shifted to accommodate them.

| - FUN84

35
DM000
DMOO1

In the above program, for example, 32 bits in data
memaries DMOO00 and DMOO1 are shifted by 1 bit.
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When executing this instruction, make sure that the con- Coding

tents of the preceding data memory are equal 1o or less e

than those of the subsequent data memory, and that all the 0200 | LD : 0000

channels are within the same relay area. If these conditions 0201 FUNB5 V-

are not satisfied, an error will oceur causing special auxiliary i 00

relay 6303 to turn ON and the instruction to be not 'DMO00

executed, {35

The contents of the carry flag (special auxiliary relay 6304} Contents of data

and the error flag {6303) are changed as follows: B i
00 to 63 00 1o 45 00 to 60
LROOD to 31 LROO to 16 LROO to 31
HROO to 31 HROO to 16 HROO to 31
TIM, CNTOOD | TIM, CNTO0O | TIM, CNTO0OD
to 127 t0 112 to 127
DMO0OOto 511 | DMOOQ to 496 | DMOOO to 511

If the contents of the data are different from those in the
table with the heading “Contents of data', an error occurs,
causing special auxiliary relay 6303 to turn ON and the
instruction to be not executed.

LEFT/RIGHT SHIFT OF INDIRECTLY ADDRESSED
DATA

The only relays that can be indirectly addressed are data
memory relays DMO0O to DM5B11,

If the contents of the indirectly addressed area are other
than BCD data or DM0OO to DM511, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

4.52 TABLE COMPARE (FUNS85)
INSTRUCTION

This instruction is used to compare 16-bit data against data
in 16 channels {table} and to output the results of the
comparison to a specified channel.

| | FUNB8S

00
DMO00
35

§: Datato be compared 1

I T: Start CH No. of table |

D: Qutput CH No. |

4-48

*DMOOO to 511

| 000010 FFFF

NOTE: When the R register is legical 1, the TABLE COMPARE
instruction is executed at each scanning. To execute it only
one time, program a differentiating circuit for the input.

OPERATION OF EACH REGISTER

Nothing is executed when the content of the R register is
logical 0. When the content of the R register is legical 1,
16-bit data is compared against data of each channel of the
specified 16 channels. As a resuit of the comparison, when
the 16-bit data is found to be in agreement with the data
in the channels, 1" is sequentially output to the cor-
responding bits of a channel specified for the output
starting from the least significant bit. In the same manner,
"0’ is output when the 16-bit data disagrees with the data
in the 16 channels. If *’0" is output to all the 16 bits of the
output channel, special auxiliary relay 6306 turns ON.

Data to be compared Comparison table Qutput CH
{CH0O} {DMO00 to DMD15) {CH3s5}
—— DMO0O ABCD - | 3500 -1~
= DMOOD1 — | 3501 | "0"
= DMO002 — 1 3502 | "0”
= DMO003 -+= | 3603 ; "0”
—= DMO004 —- | 3504 | “0”
== DMO005 -1 3505 "0”
= DMO0G ABCD — | 3506 | “1"
- — DMO0o7 — | 3507 | “0”
Comparison
—= DMO008 — | 3608 | "0”
—= DM009 -= | 3500 | “0”
[~ DMO010 . -w | 3610 | “0"
I DM011 ABCD -+ | 3513 | “1*
— DMD12 — | 3512 | "0”
= DM013 - | 3513 | "0”
= DM014 ABCD — | 3514 | "1”
= DM015 — | 36i5 | “0"
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TABLE COMPARE OF INDIRECTLY ADDRESSED
DATA

Data memories DMOOO to 5711 can be indirectly addressed
for the data to be compared and the output channel num-
ber, For the start channel number of the table, DMOOO to
495 can be indirectly addressed.

1f the contents of the indirectly addressed area are other
than BCD data or DMOOO to DM5B11, an error will occur;
this will cause special auxiliary relay 6303 to turn ON, and
the program will not be executed.

if the contents of data are other than those in the above
table, an error will occur; this will cause special auxiliary
relay 6303 to turn ON, and the program will not be
executed.

4,53 WATCHDOG TIMER SETTING
(FUN94) INSTRUCTION

This instruction is used to refresh the time of the watchdog
timer.

, FUN94

02
00
00

N: The number of times
the watchdog timer is
refreshed in units of
100 msec. {00 to 63}

FUNO94

Contents of data

130 msec.

N=0

1 230 msec. 130 msec.

2 330 msec, 230 msec.

n 100-n 100 « {n—1)
+ 130 msec. + 130 msec,

449

NOTE:

1. Input the number of times the watchdog timer is to be refreshed
in the same manner as setting channel number.

2. The second and third data are ignored.

OPERATION OF EACH REGISTER

MNothing is executed when the content of the R register is
logical 0. When the content of. the R register is logical 1,
the watchdog timer is refreshed,

Once the FUN@4 instruction has been executed, the watch-
doqg timer is refreshed the number of times specified by the
instruction. This instruction can be used more than once.

Unless the FLUNS4 instruction exists in the program, the
time of the watchdog timer is automatically set to 130msec.

4.54 RUN STOP {FUN99} INSTRUCTION

This instruction is used to stop the RUN operation of the
programmable controller when the specified input relay is
turned OFF. When the specified input relay is turned ON,
the RUN operation is started from the injtial state into
which the programmable controller is set upon power

application.
1000
I 1 FUN93
[4]4]
00
00
Coding
0000 LD Q000
0001 FUNS2 —

Be sure to specify a contact number of the input unit. By
so0 doing, this instruction can be used to monitor the power
supply to the input unit and thus to protect the system
from damage in case of a power failure.

When the specified input relay is turned ON (i.e., when the
R register is logical 1), this instruction is processed as NOP,

If the address immediately before that for this instruction
holds any other instruction than the LD instruction, the
error flag {special auxiliary relay 6303) is turned ON and
the RUN STOP instruction is processed as NOP.

When the power supply to the specified relay has been
restored after the relay was turned OFF, causing the
programmable controller to stop the RUN operation,
special auxiliary relay 6011 is turned ON to indicate that
the RUN operation was temporarily stopped., The special
auxiliary relay should be reset by the user program.
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CHAPTERS
INSTALLATION AND WIRING

The SYSMAC-C Series programmable controller is highly
reliable and resistant to adverse environmental canditions,
However, 10 permit the PC to exhibit its functions fully
and to enhance its reliability, care must be exercised on the
following points when installing the PC.

5.1° MOUNTING LOCATIONS AND
ENVIRONMENTAL CONDITIONS

When installing the programmable controller, avoid these
areas.

@ Where the ambient temperature is beyond the range of
0 to 50°C.

Where temperature changes abruptly, thus resulting in
condensation.

Where refative humidity exceeds the range of 35 to 85%.
When subject to corrosive or flammable gas.

When subject to excessive dust, salt, or iron particles.
When subject to vibration or shock.

When subject to direct sunlight.

5.2 MOUNTING POSITIONS WITHIN
CONTROL PANELS

When mounting the PC in a control panel, take into con-

sideration the operability, maintainability, and environ-

mental resistance of the PC.

1. To permit the use of the PC within the ambient operat-
ing temperature range, pay attention to these points.

a. Provide the programmable controller with adequate
space for ventilation.

b. Avoid mounting the controller directly above any
heat generating sources {heater, transformer, resistor
of high capacity).

c. Install a fan for forced ventilation if the ambient
temperature exceeds 50°C.

Fan

-
™

5-1

2. Avoid mounting the PC in a panel in which high-tension
equipment is installed.

3. Provide a distance of more than 200mm between the
high-tension equipment or power lines and the PC.

Power lines

IZUDmm min.

Programmable
controller

200mm min.

4, Mount the PC as far away as possible from high-tension
equipment or power devices for the sake of safety in
maintenance and operation,

Input duct QOutput duct

200mm min, = Power

duct

1

I

|

i Power
! device
I

I

Trans-
former

Power

terminal
block

SYSMAC
terminal
block

S SS S S S S NSNS SS  N S N  N N T ASSASSSSSNNNNSS

\\\%\\\\\\\\\\\\\\\\\\\\\\K\\\\\\“&\%\“&

Do not install any
power or heat
enerating source
fuse, output relay,
fimer, etc.).

5. Mounting the PC 1,000 to 1,600mm above the installed
surface of the control panel will facilitate the operation
of the PC.
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5.3 HOW TO INSTALL WITHiN CONTROL

PANELS

The SYSMAC-C120 can be installed either directly to the
mounting panel within a control panel or on a DIN rail.
When connecting expansion 1/0 racks to the CPU rack for
system expansion, avoid employment of more than three

expansion

I/O racks and use an expansion |/Q rack

connecting cable 2m long maximum.

1.

When mounting PC on a DIN rail

Mount the PC on a DIN rail when installing it within a
control panel. Secure the DIN rail attachment to the
rear-sides of the PC and expansian 1/0O racks,

NOTE: Use Type PFP-100N2 DIN rail and Type
3G2A9-DINO? DIN rail attachment,
Vertical mounting
CPU rack
Expansion
/O rack

Horizontal mounting

CPU rack

Expansion

Q) rack

T T R
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2. Mounting dimensions

Use M4 mounting screws to secure the CPU rack or
expansion rack,

If an intermediate mounting plate is required, it must be
grounded completely and must have been finished with
high-conductivity plating to enhance noise immunity.
Limit the total length of three expansion rack connect-
ing cables to 2m.

340

S - — e d]

S '

Mounting holes I
for M4 screw J CPU rack 1o

B ————
150

& &

! I
l Expansion /0 rack 110

! !

E) o T

3. Wiring ducts

Use of wiring ducts is recommended for the external
wiring of 1/O units. Provide each wiring duct with a
mounting base to facilitate the wiring from each 1/O
unit so that the height of the wiring duct becomes nearly
the same as that of the expansion /O rack.

Standard duct dimensions

|=——100mm ———

Expansion
170 rack

t Mounting
base

CPU rack

/_\_/
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1. Pay attention to the following points for wiring within a

control panel:

® Provide a distance of more than 200mm between the
high-tension or power lines and the PC.

® Avoid accommodating the 1/O connecting cable in
the same duct as other wiring.

® Complete the wiring so that the 1/O lines do not
touch the CPU rack,

® Complete the wiring to facilitate the mounting and
removal of 1/O units.

® Complete the 1/O wiring so that the 1/0 operation
indicators on each 1/0 unit are easily visible.

2. About wiring and power supply

AC input

O) (‘) NFB

Transfarmer
11

)

jcleliclls)
LG FG

d

N

AC 10, 120¢

230, 240V Perform grounding at a ground resistance of

|\ lass than 100Q when noise is great and
| SYSMAC-C120 malfunclions.

i Be sure to connect this ground
terminal at a ground resislance
of less than 1600 for prevention
of electric shock.
| Use to stop SYSMAC-C120 JCAUTION: a
| by external signal. iNormaily shori-circuit]
tthess two tarminals, |

.

'—Use 1a supply power 1o expansion KO racks, ete.

RUN START DC 24V
QUTPUT INPUT  output

I

o
®
o
®
®
&

]

) %
Turns on
during RUN

cperation

L L Inputioutput

‘|' '|' cantral circuit

Power supply capacity

The power consumptiion of the PC is less than S80VA.
However, upon power application, inrush current of about
5 times the steady-state current will flow through the
programmable controller. Take this point inte account.

As the power supply line of the PC, employ a wire of 2mm?
min. to prevent voitage drop. {Use of twisted pair wires is
recommended.}
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For general noise on the power supply line, the noise
suppressing circuit in the PC is sufficient. However, supply-
ing power through a transformer having a transformer
voltage ratio of 1:1 will help reduce equipment-to-ground
noise to a great extent and installation of such a trans-
former is recommended,

Terminal of the 1/O unit is a ground terminal used for
prevention of efectric shock. Use an exciusive ground wire
(having a conductor cross-sectional area of 2mm? min.) for
grounding at a ground resistance of less than 10082,
Terminal is a noise filter neutral terminal and the
grounding is not sequired. In case of a large noise that may
cause an erroneous operation, and are short-
circuited for exclusive grounding {at a ground resistance of
less than 10082).

Note that common use of the grounding line with other
equipment or connecting to the beam of the building may
adversely affect the system. Keep the length of the ground
wirg within 20m. Care must be taken as to the ground
resistance, because it varies depending on the nature of
ground, water content, season, and the time elapsed after
the underground laying of the ground wire,

GROUNDING WITH OTHER EQUIPMENT

3. Wiring of expansion rack

Use twisted pair wires of 2mm? min. as the power supply
cable for expansion rack and keep them separate from
high-tension or power lines and input/output lines,

AC power supply

CPU rack-power
supply

- Expansiol
VO rack
cohnecting

cable

Expansion /O
rack-power
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Connect the ground wire to the terminals LG and FG on
the operating panel of the CPU rack-power supply. Use a
wire of more than 2mm? for grounding.

Expansion 1/Q rack connecting cables are available in three
standard lengths:

50cm {3G2A5-CNbE11)

1m (3G2A5-CN121)

Avoid accommodating the power supply cable for expan-
sion rack and the 1/O connecting cable in the same duct
as other wiring.

Limit the total length of three expansion 1/O rack connect-
ing cables to 2m.

4. Wiring of 1/0 units
For the wiring of IO units, use a wire of 1.25mm? or less.

If an input device with a neon lamp operation indicator is
used, the operation indicators {LEDs) of an [/O unit may
be caused to illuminate at a voltage lower than the rated
voltage, To prevent this, insert a bleeder resistor in parallel
with the input signal.

When a triac output type unit is used, the output device
connected to the triac ‘output may not be turned off
because of a leakage current. If a low-capacitor load is to be
connected to the triac output type output unit, insert a
bleeder resistor in parallel with the output device.

5.5 OPERATION AT POWER FAILURE

1. Supply the power to the PC within the operating voltage
range.

. The power sequence circuit is incorporated in the power
supply unit of the PC to prevent the programmable
controller from malfunctioning because of a momentary
power failure or a decrease in the supply voltage.

a. Supply voltage drop

if the supply voltage drops below its 85%, the opera-
tion of the PC stops, causing external output relays
to turn off.

. Momentary power failure
The PC ignores a momentary power failure not
exceeding 10msec. .
A momentary power failure of 10ms or more and less
than 2bms may or may not be detected because it is
in an unstable area.

If a power failure of more than 25ms occurs, the
operation of the CPU is stopped and thus its cutputs
are absent {i.e., the output units are turned OFF).

5-4

c. Automatic reset
The PC will automatically resume its operation after
the supply voltage {more than 85%]) is restored.

CPU RUN/STOP Timing Chart

£
x

NMomentary power
failure detection time

PF
{Power failure
detection signal

e
ar

+5V

GRE
(Power reset,

}-—-Approx. Approx.
1s

RUN relay

Initial software processing time

5.6 EXTERNAL WIRING

1. Be sure to process the input/output lines of the PC
separately from other control lines. {Do not share the
conductors of the /0 cable with others.)

. To process the cables for the PC with power cables rated
at 400V 10A max, or 220V 20A max.:
a. Be sure to provide a minimum distance of 300mm
between both cables when their racks are paralleled.
b. Be sure to screen them with grounded metal plate
when both cables are placed in the same duct at the
termination process of the cable-laying work.

] Weak current cable

300mm min.

Control cable

) SYSMAC /O circuit

SYSMAC power supply circuit
@) General-control circuit
3) Power circuit

300mm min.

Grounding (at a grounding Metal plate

resistance of less than 100Q)

200mm
min.

Grounding -(at a grounding '
resistance of less than 1000Q)
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5.7 NOTES ON OUTPUT

If any electrical devices likely to generate electric noise are
to be employed as the output loads of the PC, be sure to
take measures to absorb this noise. For example, electro-
magnetic relays and valves generating a noise of 1,200 fo
1,300V minimum are subject to noise suppression. For
AC-operated noise sources, connect a surge suppressor in
parallei with the coil of each device, For DC-operated noise
sources, connect a diode in parallel with the coil of each
device.

. L il
i K}
P P
| N ) | E
- Cl
® % ®
AC power source G DC power source
C: 0.5uF £20% min. Select a diade with the
MNonpolarity breakdown voltage and
Withstand voltage: 1,500V min. current ratings according
R: 502 +30%, 0.5W to the load.

Since the output elements of the PC are packaged on a
printed circuit board and connected to the terminal board,
short-circuiting any of the loads connected to the output
elements may result in the burning of, and conseguent
damage to, the PC hoard. Therefore the use of fuses is
recommended for protection of the output elements.
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CHAPTER 6
MAINTENANCE AND INSPECTION

To sustain the proper system operation at all times, it is
necessaty to inspect the PC daily, If any trouble occurs in
the PC, how the system should be protected and how soon
it can be recovered from the failure become important. In
this chapter, the items to be inspected on the PC and the
actions to be taken if the PC fails are described.

6.1 INSPECTION

To make the most of the functions of the PC under the best
condition,
periodically.

it is necessary to inspect the PC daily or

INSPECTION ITEMS

The PC employs semiconductors as its main component
elements. However, the semiconductors may deteriorate
depending on the environmental conditions and must
therefore be inspected periodicaily. The standard inspec-
tion cycle is 6 months to T vyear. If environmental
conditions require it, the date of inspection should be
moved up. As a result of the daily or periodic inspection,
if the PC is found to be outside the criteria in the following
table, be sure to correct it so that it falls within the
prescribed criteria.

{1] |5 the rated voltage available when measured | Supply voltage must be operating voltage range
AC power supply at the AC input terminal block?
1 {a] Voltage . {2) Does a momentary power failure occur The supply voltage must be within the permis-
(b} Fluctuation frequently or is there any sharp rise or drop | sible fluctuation range described above.
in the supply voltage?
Environmental conditions Are the temperature and humidity within the {a) 0 to +50°C
la} Ambient temperature respective range? (When the PC is installed in a {b) 30 to 90% RH
2 {b) Humidity control panel, the temperature within the panel {c) Must be free from vibration.
{c) Vibration may be regarded as the ambient temperature of {d) Must be free from dust.
{d) Dust the programmabie controller.)
Power supply of expansion Are the voltage and ripple within the operating Must canform with the specifications of each
3 11O rack range when measured at the terminal board of 1/O unit,
(a} Voitage each [/O unit?
{(b) Ripple
(1) Are the CPU rack and expansion /0 rack The mounting screws must not be loose.
secured firmly?
{2) 15 each expansion 1/0 rack fixed firmly? Each 1/O rack must not be loose.
{3) Is the expansion 1/O rack copnecting cable The connecting cable must not be loose.
4 Mounting conditions inserted completely?
{4) Is there any loose screw in the external The screw terminals must not be loose.
wiring?
{5) Is there any broken cable in the external The external wiring must be free from any
wiring? abnormalities in appearance.
{1) Output relays in the CPU and expansion Electrically: 300 x 10® operations
5 Service life 1/0 units. Mechanically: 50,000 x 10° aperations
(2) Battery 5 years
I_C."-\UTION -I
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NOTES ON INSPECTION

1. If a defective unit is discovered and replaced, confirm '///////////IZZ””’””’”””’”’WI
IIIIIIIIIII IIIIIJ

whether or not the replaced unit is abnormal. — ”””’”///////////.w/////w;/”;-
2. In the event of a faulty contact of the cable, wipe the @ ]
connector pins with a clean all-cotton cloth moistened oy L
with industrial alcohol. Be sure to plug in the flat cable
after removing the cloth waste. -
TOOLS AND TESTING EQUIPMENT REQUIRED FOR SYSMAC C1pg
MAINTENANCE _ ":‘u":wmsu conrmpen
In the maintenance of the PC, the following tools and by it

150y

testing equipment will facilitate the daily or periodic o vl
inspection of the programmable controller.
1. Tools and testing equipment recommended as mandatory

® Screwdrivers {philiips and round-blade)

® Tester or digital voltmeter

® |ndustrial alcoho!l and all-cotton cloth
2. Measuring instruments recommended only if required

® Synchrascope
#® Pen-recording oscilloscope

MAINTENANCE PARTS
1. Spare parts
If the PC fails, its repair is impossible without any spare
parts no matter how early the trouble is discovered. So
it is recommended to have at least one /0 unit as a
spare part.
2. Consumables
Fuses for overload protection:
For CPU rack-power supply and expansion [/O
rack-power supply . . . 3A.
3. Replacement parts
® Battery unit {Type 3GZA9-BATO08)
When the battery has heen discharged, “BATTERY
FAILURE" indicator illuminates. Be sure to replace
the battery with a new one within a week after the
“BATTERY FAILURE" indication. The life of the
battery is considered to be b years.
Be sure to turn off the power before replacing the
battery, and replace it, including the connector,
within b minutes.
NOTE: When the AC power is not ON during
battery replacement, first apply the AC
power for more than 10sec; then turn it off.
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6.2 TROUBLESHOOTING

If any abnormality occurs in the PC, thoroughly learn
what the trouble is and check whether the symptom is
reproducible or caused through relation with other equip-
ment. Then follow the troubleshooting flowcharts shown
below.

POWER SUPPLY

Input? f External
nup\pul pud  Terminals el CPU rack et o ment

1. Main power supply check
In this check, the AC power being supplied to the PC is
confirmed if it is within the rated range.

Is power supply Make sure that it
voltage within | is within the
rated range? NO rated range.

YESl Operating voltage range: 85 to 110% of rated voltage

Has fuse blown YES > Replace blown

out? use.

2. 1/O unit-related power supply check
The power supply for loads is connected to the terminals
of each 1/O unit, Should any abnormality occur in this
power supply, the 1/O device connected to the 1/O unit
will not operate,

Is the /O unit- .
related power sup- NO > il\:aulctiethsilrllrefhtehat it
ply voltage within Is within th
the rated range? ge.

YES

Check 1O con-
> necting cable for

proper connec-
tion,

6-3
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Circuit example

0100 0101 0102
Power . E 11 |1 1
supply Terminals |jed CPU rack e e:ﬁ:gg%enr 11 1 1 q/F——(OZO(:]
{LS1) {LS2) {LS3)
SOL1
0200
. - . - . l l
The following flowchart is indicated on the assumption i
that the maintenance spare parts are provided. If no spare
part is provided, first check [/O devices thoroughly. The SOL1 malfunctions
flowchart is illustrated based upon the circuit example
shown below.
Check the operation Abnormal Perform “TRACE” check Abnormal
indicator of relay No. P in RUN moda using the
0260 on the owstput usit. pragramming console
Normal Normal
v
Check the tarminal Abnormal
voltage of relay No. 0200
using tha iester.
Normal
v
LED on VG unit is
defective.
¥
Check the terminal Abnormal " v i
» Re-chack by disconnect- - Replace defective
It f relay No. 0200 > i 8 iri i
:ginagg?h: treilae‘;. ing external wiring, Abnormal L output unit.
Normal Normal
v N Check output device
g SOL1.
L
Check the aperation Abnormal Check the terminal Abnormal
indicators of relay Nos. | vohiage of relay Nos.
0100, 0101, and 9102 on 1 0160, 101, and 0102 using
the input unit. the testar.
MNormal Normal
L J
LED on the input unit
is defective.
L 4 Abnormal
Chack the terminat i
voltage of relay Nos. Apnormal » E]Z{:’:fekmtg ﬁi?gg"::é’ v _a Replace defective input
> X >
?r‘lleﬂﬂmgé?} and 0102 using applying dummy input. A unit.
Normal Normal
» Chack input devices
Ll LS1, LS2, and L53.
TERMINALS
Power Input! External
supply o gup(;m CPU rack feme envi:nra\ﬁment

(1) Check each 1/0 unit for loose terminals.
(&) Check the power supply terminals for loose connection.

@ Check each unit for loose mounting screws.

@ Check the expansion 1/O rack-connecting cable for
proper mounting.
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CPU RACK
P ' |
s:;;:l; 1 Lnup;:ﬁt =] Terminals E:iﬁr’gﬁmem
Is RUN indicator YE§ Is output inhibit NO-. Check external
ON? | input applied? 71 devices.
NO YES
Remove output
e— | inhibit input
(6015).
v
Is START input NO o] Turn START
signal applied? "1 input signal on.
YES
L
Does CPU stop | NO .
dve o faure ol ok
EXTERNAL ENVIRONMENT
:‘?;\;ﬁ;, rovuuny :;‘Lﬁ:ﬂl pasmsl  Terminals |jme=l GPU rack

Does ambient temperature —p Consider the installation of a fan,
exceed 50°C7 YES air cooler, etc. '
NO
v
s ambient temperature . Consider the installation
below 0°C? gl of a heater, ete.
YES
NO
¥
Is ambient humidity within a|Consider the installation of an air
operating range? NO " lconditioner.
YES
v
Is countermeasure against o |Instali @ surge suppressor to e
noise adequate? NO ¥ |noise generating source.
YES
v
Is unit in good ambient o | Reconsider the censtruction of
atmaosphere? NO »1 control panel.

REPLACEMENT OF FUSE

1. Turn off the power.

2. Remove the terminal block cover from the power
supply.

. Remove the cover from the power supply.

Replace the fuse with a new one.

Fuse

s
P P,
?,,,,,:z:zz’,:”/’

i

R o
Lt Z e ///Il///,/}////’”// T,
LIt

T
RN

Tameew we |1
o | g

.

Power supply cover

Power supply terminai biock cover

REMOVAL OF 1/0 UNIT

1. Turn off the power.

2. Loosen the terminal block mounting screws and remove
the terminal block connector.

3. Remove the CPU rack-cover mounting screws to remove
the CPU rack cover.
4. Remove the 1/O units. In doing so, do not hold the LED

section of the [/0 unit by hand.

1O unit

Czizmzs
i
s N

” s
gr:rf‘ z S
)

D
e

iy

CPU rack cover
mounting screw

. CPU rack cover
Terminal

block

Terminal block
mounting screw
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6.3 ABNORMAL SYMPTOM, POSSIBLE CAUSE, AND CORRECTIVE ACTION

CPU RACK

Fuse blows repeatedly

Pattern is short-circuited or damaged by

Replace CPU rack.

iluminate,

{2) Programming error (END instruction is
missing.}

1
burning.
2 DC voltage output failure Constant voltage circuit is defective. Replace CPU rack.
3 “RUN output'’ contact {1) Power circuit is defective, Replace CPU rack.
does not turn OMN,
{(RUN indicator ON)
4 RUN indicator does not {1) DC voltage is not supplied. Replace CPU rack.

Correct program,

EXPANSION 1/O RACKS

Operation is not executed

{1} Pattern is broken

Check each bus line by buzzer.

1
after specific relay No. {2) Improper soldering Resolder.

2 Abnormal relay Nos. of {1) Cable wiring is broken. Check each bus line by buzzer.
expansion /O rack are in -
units of 8. {2) Improper soldering Resolder.

3 1/O of a specific relay No. {1) Improper soldering of connector Check each bus line by buzzer.
turns on.

4 All the retays of a specific 1/O {1) Same as above Check each bus line by buzzer.
unit do not operate.

INPUT UNITS

1 Al! input units do not turn on. & QOperation mdlcators (LEDS) are not
illuminating.
{1} External input voltage is not supplied or Supply the power.
is low, Raise the supply voltage,
® QOperation indicators (LE Ds} are illuminat-
ing.
{1) Signal level within unit is faulty, Remove all the 1/O units being used and insert
them one by one to find the defective unit.

2 All of specific input units do (1) Same as above Same as above.

not turn on. ' Replace defective input unit.
{2} Screws of terminal board are loose. Retighten terminal screws,

3 All of specific input units (1} Gate circuit is defective. Replace defective input unit.
do not turn off. (2} External voltage is not supplied. Apply the external power supply.

4 Input of a specific relay No. {1} Gate circuit is defective. Replace defective input unit.
does not turn on. (2) Screws of terminal hoard are loose, Retighten screw terminals.

{3) ON time duration of external input is Adjust external device,
short,

{4) input circuit {(photocoupler, for example) Replace defective input unit.
is defective.

{5} Input relay No. is incorrectly assigned to Correct the program.
the OUT instruction of the program.

5 Input of a specific relay No. {1) Contact of jack is defective. Clean the contact part with alcohol-moistened
daes not turn off. cioth.

{2) Input circuit is defective. Replace defective unit.
[3) Input relay No. is incorrectly assigned to the | Correct the pragram.
OUT instruction of the program.

B Relay No. of abnormal (1} Data bus signal is faulty. Remove all 1/0 units being used and insert them
operation is in units of 8. (2} IC-RAM of CPU is defective. one by one to find the defective unit.
{Example) 0000, 0010, 0020

7 Inputs turn ON and OFF {1) External input voltage is low. Raise the external voltage.
irregularly. {2) Malfunction due to noise. Countermeasures against noise.

® |nstall a surge suppressor,
@ |nstall an insulating transformer.
© Wiring with a shielded cable

8 Input operation indicater does § {1} LED indicator is defective. Since this type of defect does not impede
not illuminate. normal operation, repair it in spare time or at
(Operation is normal.} the next periodic inspection.

66
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CUTPUT UNITS

Al output units do not turn
on,

{1} Load power supply is not apptied.

Apply the load power supply.
{Raise the voltage.)

(2} Signal level within unit is defective,

Remove all the |/Q units being used and insert
them one by one to find the defective unit.

All of specific output units do
not turn on.

{1} Same as 1{1).

Same as above.

(2) Screws of terminal board are loose.

Retighten screw terminals.

(3} Contact of jack is defective,

Clean the contact with alcohol-moistened cloth.

(4} Fuse is blown.

Replace defective fuse.

(5} Internal circuit is defective.

Replace defective unit.

All of specific output units do
not turn off,

(1) Contact of jack and connector is defective.

Clean with alcohol-moistened cloth.

{2) Gate circuit is defective.

Replace defective unit.

Cutput of a specific relay No.

does not turn on. illuminating.

& Operation indicator (LED} is not

{1} ON time duration of output is short.

{2) Relay Nos. of the OUT instruction in the
program are in duplication.

{3) Power circuit is defective.

Correct the program.
Correct the program.

Replace defective unit.

(3} Pattern is broken.

¢ Operation indicator (LED] is illuminating.
{1) Broken connection of external load
{2) Screws of terminal board are loose.

Replace defective external load.
Retighten screw terminals.
Replace defective unit,

5 Output of specific relay No. L]

does not turn off. illuminating.

saturation voltage.

Operation indicator {LED} is not

{1) Improper reset due to leakage current or

Replace defective external load or add a dummy
resistor,

illuminating.

e Operation indicator LED is not

{1} Contact of jack is defective {bus line}

{2} Relay Nos, of QUT instruction in the
program are in duplication.

{3} Power circuit is defective,

Clean with alcohol-moistened cloth.
Correct the program.

Repiace defective unit.

does not illuminate.
(Operation is normal.)

6 Relay No. of abnormal opera- {1) Data bus signal is fauity. Remove all the 1/OQ units being used and insert
tion is in units of 8, them one by one to find the defective unit.
(Example) 0020, 0030 {2) IC-RAM of CPU is defective. Repiace CPU rack,

7 Qutputs turn on and off {1) Supply voltage of external 1oad is low. Raise the external supply voltage.
irregularly. {2) Relay Nos. of QUT instruction in the Correct the program.

program are in duplication.
{3) Malfunction due to noise Countermeasures against noise
@ |nstall & surge suppressor.
® |nstall an insuiating transfarmer.
® Wiring with a shielded cable.
8 Output operation indicator [1) LED indicator is defective. Since this type of defect does not impede

normal operation, repair it in spare time or at
the next periodic inspection.

6.4 DIAGNOSTIC FUNCTIONS

The PC was manufactured with a consistent design
philosophy supported by advanced technology for high-
density packaging or PC components under stringent
quality control. The PC is capable of minimizing the
system’s downtime should a failure occur in the PC,
because it is provided with various diagnostic functions.

Abnormal Diagnostic functions for hardware
{CPU, I1/0 unit, remote 1/0Q, for example}
Alarm ...... System diagnosis

6-7

These abnormal statuses can be monitored by messages and
FAL numbers displayed on the LCD of the programming
console.

In addition, the PC has special auxiliary relays, some of
which are assigned for abnormal status output. These relays
provide the PC flexible countermeasures against failures,
because by the user pregram written to output FAL
numbers in these relays, the system (CPU) operation can be
stopped or continued as desired in the event of a system
failure.
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LIST OF ERROR MESSAGES AND ALARM OUTPUTS

Remote power ON wait Remote power is OFF state. . —_
Start input wairt START INPUT terminal is open. o -
Power failure Power failure has occurred longer than 10ms, o} o]
CPU failure Watchdog timer {130msec min} - -
Memory error Sum check or incorrect instruction exists. - -
A failure End missing error EMND instruction is missing at the end of w _
that program.
causes the
CPU to Error is detected durin
g data transfer between .
stop /0 bus error CPU and 1/0 unit. .. -
1/O unit over error The number of 1/0 points mounted in excess of o’ _
512 is detected as error. o
/0 setting error Input unit is replaced with output unit or vice e _
versd.
. FALS instruction is executed by software o
System failure causing the CPU to stop. ~ -
Bemote 1/0 error Error is detected duqng_data transmission w _
between remote |/O main and sub units.
A faiture . . s
that does 1/O verify error {/0Q units are removed. K -
not cause
the CPU FAL on i d b £ h
to stop : nstruction 15 executed by software that ot =
System failure does not cause the CPU to stop. i
Battery error L.ow battery voltage, or no hattery is inserted. . —
gli.l\]tput inhibit input Special auxiliary relay (6015) is ON state. e »
; Watchdog timer .
Scan time over {100ms max. and less than 130ms) - -

.&(: denates that the indicator illuminates.

o : denotes that the indicator goes off.

These examples of LED indicator are while the PC is in operation.
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CPU WAITG Turn ON power of remote 1/Q units.
CPU WAITG Short-circuit START input terminal,
Apply power again.
Set mode selector switch to PROGRAM position and turn off power.
Check program.
Confirm mounting or RAM or ROM memory unit,
MEMORY ERR F1 Correct <??77> in prograrm. After correction, failure resetting operation
' must be performed.
NO END INSTR FO Write END instruction and then reset failure.
Check bus line between PC and 1/O unit.
1/0 BUS ERR C0 to C3* | Confirm secure mounting of 1/O unit or expansion 1/O rack when power
is apptiad.
Confirm 1/O channels by reading 1/0 table and then reassign 1/0
1/0 UNIT OVER E1 channels. After reassignment, generate 1/0 table.
Confirm 1/0 channels by performing |/O verify operation, and then
1/0 SET ERR EQ reassign 1/O channels. After reassignment, generate 1/0O table.
SYS FAIL FALS 1 to 99 Check program.
»x | Check transmission line between PC and remote [/O slave unit.
RMTE I/0 ERR 6112 ON BQ to B3 Check remote /O slave unit for normai operation.
Confirm I/O channels by performing 1/O verify operation, and then
I/O VER ERR 6110 ON E7 reassign |/O channels. After reassignment, generate 1/0 table,
SYS FAIL FAL 11099 Check program.
Check connector of battery for loose cennection.
BATT LOW 6108 ON F7 Replace battery with new cne.
SCAN TIME QOVER 6109 ON F8 Check program.

NOTES: * O to 3 denote rack numbers,
** 0 to 3 denote remote numbers.
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CHAPTER 7

SPECIAL 1/0 UNITS

7.1 AVAILABLE TYPES

% e
+1 to +5V, +4 to +20mA - 600g max. | 3G2A6-AD0O01
0to+10V - 600g max. | 3G2A6-AD002
0 to +bV - 600g max. | 3G2AB-AD003
—10 to +10V - 600g max, | 3G2AB-AD004
—5 1o +5V - 600g max. 3G2A6-AD00DE
+1 to +bV, +4 to +20mA - 650a max. | 3G2AG6-AD006
0to 10V — 650g max. | 3G2A6-AD007
+1 to +5V, +4 to +20mA — B00g max. | 3G2A6-DA0O1
0to +10V - 600a max. | 3G2A8-DA0D2
0 to +6V - 600g max. | 3G2AB-DAOO3
—10 to +10V - 600g max. | 3G2A8-DA004
=5 to +5V - B00g max. | 3G2A6-DA00S
- 700g max. | 3G2A6-CTO01-E
— 500g max. | 3G2A6-RMO0O0O1-E
With one fiber optics connector for connecting . .
only one slave unit to master unit - 500g max. | 3G2A5-RTQ01-E
With two fiber opiics connectors for connecting ” 3
two slave units to master unit 500g max. | 3G2A5-RT002-E
N I« ract. 10mA. 8 point AC 110/120V | 580g max. | 3GBA2-1D001-E
voltage contact, 10mA, B points
envoltage conta po! AC 220/240V | 580g max. | 3GBA2-1DQ0Z-E
AC/DC 12 t0 24V 10mA, 8 point AC 110/120V | 580g max. | 3GHAZ-IM211-E
0 . 1T0mA, oints
P AC 220/240V | 580g max. | 3G5A2-IM212-E
AC 110/120V, 10mA, 8 points AC 110/120V | 580g max. | 3GBA2-1A121-E
. AC 110/120V | 600g max. | 3G5A2-1A221-E
AC 220/240V, 10mA, B points
AC 220/240V | 600g max. | 3GBAZ2-1A222-E
Relay contact, AC 250/DC 24V, 2A, 8 points B800g max. | 3GBA2-0C221-E
Triac, AC 85 to 250V 1A, 8 points 2A2%}21£él,20/ 600g max. | 3G5AZ2-0A222-E
Transistor, DC 12 to 48V, 0.3A, B points 600g max. | 3G5AZ2-0D411-E
0.1m-long with connector {used commonly for
optical transmitting 1/0 unit) - 20g max. | 3GBAZ-OFO11
1m-long with connector {used commonly for ’
aptical transmitting 1/0 unit) - 40g max. 3GBAZ-0F101
2m-long with connector {used commonly for _
optical transmitting 1/0 unit) 60g max. 3G5A2-0F201
3m-long with connector (used commonly for » 800 max 3GBEA2-0F301
optical transmitting 1/O unit) g '
Bm-long with connector (used commonly for
aptical transmitting 1/O unit) - 120g max. | 3G5A2-OF501
10m-long with connector {used commonly for _
optical transmitting 1/O unit) 220g max. | 3GSAZ-OF111
: 20m-long with connectar {used commeonly for
optical transmitting 1/O unit} - 420g max. | 3G5AZ-OF211
30m-long with connector (used commonly for
#Loptical transmitting /O unit} - 620g max. | 3GBA2-0F311
50m-long with connector (used commonly for
A optical transmitting 1/0 unit} B Tkgmax. | 3G5A2-OF511
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MOUNTING POSITIONS OF 1/0 UNIT ON CPU RACK!EXPANSION 1/0 RACK

Basic input unit
Basic output unit

Basic input unit

Basic input unit Basic input unit

Basic output unit Basic output unit

Basic input unit 1O link unit

Basic output unit

Basic input unit A/D conversion input unit
Basic output unit D/ A conversion output unit

High-speed counter unit

Basic input unit Remote 1/0 master unit
Basic output unit

7.2 NAMES OF PARTS

7.2.1 A/D conversion input unit {Type 3G2A6- 7.2.2 Remote I/O master unit (Type 3G2A6-
ADO0CI }/D/A conversion output unit (Type RMO001-E)
3G2A6-DA000}/High-speed counter input
unit (Type 3G2A6-CT001-E)

S ETIT L
= |||"“' U ¥ 00 Vod %

55 6 ol s e e e oo <

Terminal

Fiber optics TEST Indicator
Block connecter connector Switch
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7.2.3 Remote I/0 slave unit (Type 3G2A5-

CONTROLS
RT002-E/-RT001-E)
OFF ON Tests the transmission for normal
- operation repeatedly while this
— TIR ERR indicator Address setting DIP Master el switch is being held down when the
/ERR .nd.ézt;a o switch pins uni swite programmable controller is in the
— 1 I
BIP switeh for NC PROGRAM mode. : :
specifying address End RSU setting DIP Address/ Nos. 1 and 2 pins of this DIP switch
and end RSU switch pin END specifies the address of the remote
station 1/O slave unit. No. 4 pin specifies the
setting end RSU. No. 3 pin is independent.
DIP switch
0 Fiber-optics connectors o Turns ON when no transmission efror
i g (Typg 3G2/-\:5-RT001-E remote /0 slave unitis Slave unit occurs with the programmable
| provided with only one connector.] controller in the RUN or MONITOR
RUN mode and turns OFF under other
OUTPUT conditions (e.g., when the program-
mable controiler is in the PROGRAM
maocde or when a transmissien error
occurs with the controlier in the
RUN or MONITOR mode).
7.2.4 Optical transmitting 1/0 unit
Pl ——— RUN QUTPUT terminals 3G5A2-1D0O0O-E/-IM210-E/-1AO0CO-E/-0C221-E/
-0A221-E/-OD411-E
[F———— Operation indicator
T Operation indicator panel
INDICATORS I__
- Fiber aptics connectors
P Blinks { X } during normal data
SI\III::;e:;m '2: E;—‘{HH transmission and lights up { ' )
- when a transmission error oceurs, 22
- —— — :——End RSU setting terminals
Lights up ( @} if the transr{ussu:]m 3
line is normal and does not [ O }if it .
is abnormai when the transmission :— RUN output terminals
. line is tested by using the TEST
o BEKST switch. This test can be repeatedly .
Master G conducted while the TEST switch is 10 terminals
unit being held down, but the TEST
OK indicator goes out if a failure in
the transmission fine is detected.
w END | Lightsup ( ¢ ) if noend RSU
’O RS is found and does not { O ) if the
CHK end RSU is found. Common terminal
Lights up { & ) when a failure - Power supply terminals
. - /0 occurs in the 17O bus of the slave unit {AC 110/120 or 220/240V)
Slave unit . ERR or when the input or output to/from

the slave unit is incorrectly recognized
by the programmable controller.
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Remote 1/0 slave unit {3G2A5-RTO0U-E}
7.3 _DIMENSIONS
: T T 34,5~ 93
7.3.1 A/D conversion input unit =] *
{3G2A6-AD00OI)/
D/A conversion output unit
(3G2A6-DA00D)/ 4
High-speed counter unit @@ o
(3G2A6-CTO01-E)
250
® = e T 5
© +
110
N

|
9

=]

==
el

7.3.2 Remote 1/O units
Remote 1/O master unit (3G2A6-RMO001-E)

@

£
—

/a=__

_ .

= Y = =

ED:DEE[‘_—J ap

:‘m. [ﬂ]=' ®
1

@ . i,

245

7.3.3 Optical transmitting 1/0 unit
{3G5A2-1D000O-E/-IM210-E/-1A0DDO-E/
-0C221-E/-OA221-E/-OD411-E)

100

ﬁ IO
i L
= |,

w
&
n

74
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7.4 A/D CONVERSION INPUT UNIT

The A/D conversion input units available are broadly
divided into two types by the number of channels: 2-
channel type and 4-channel type.

The 2-channel type A/D conversion input unit is capable of
converting an analog input signal into a 12-bit binary data,
Various input signal ranges are available. For voltage input,
the signal range can be 0 to +10V, 0 to +5V, +1 to +bV,
—5 to +bV, or —10 to +10V. For current input, a signal
range of +4 to +20mA is available.

This type of A/D conversion input unit has identical
circuitry for each of the two channels (Line 1 and Line 2).
The 4-channel type A/D conversion input unit converts an
analog input signal into 10-bit binary data. For voltage
input, the signal range can be 0 to +10V or 1 to +5V. For
current input, the signal range is +4 to +20mA.

This type of A/D conversion input unit has identical
cireuitry for each of the four channels (Lines 1 to 4).

7.4.1 Specifications
CHARACTERISTICS

Voltage input: Voltage input:

0 to +10V 0to +10V
0 to +5V +1 to 15V
+1 to +bV

—5 to +5V
—10 to +10V

Current input: +4 to +20mA

Voltage input: TM£ min.

Current: 25082

1/4,095 of full scale 1/1,023

Binary 12 bits Binary 10 bits

+0.1% max. +0.2% max.

+0.2% max. of full scale {at 26°C}

*1Q0PPM/°C of full +150PPM/°C of fuli
scale scale

2.5ms/point max.

5ms max, 10ms max.

Sequentizl comparison

Voltage input: £15V max.

Current input: +60mA max.

Terminal block (cannot be dismounted)

+5V, 300mA max. +5V, 750mA max.

| 6009 max. 650g max,

*1: Select and use the type with a desired input signal range by
referring to 7.1, Available types.

The current input function is provided to anly Types 3G2A8-
ADQO1 and 3G2AB-AD00B, whose voltage input ranges are
both +1 to +5V.

*2: An input analog signal is converted into a 12-bit binary data
conslstlng of a sign bit and 11-bit data when the A/D conver-
sion input unit (2-channel type only} with input signal range
of —5 to +5V or —10 to +10V is used.

7-5

NOTES:
1. Connect the A/D conversion input unit to the SYSMAC-

C250 via an expansion |/Q rack of either the SYSMAC-
C120 or SYSMAC-C500.

. Insert the A/D conversion input unit to the upper slot of

an expansion 1/0 rack when mounting the unit to the
SYSMAC-C120.

. To mount the unit to the SYSMAC-C120, use Type

3G2C4-51025 or 3G2C4-51026.
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7.4.2 Block diagram

F———— e -

Line 1

Line 2

Line3

Line 4

¢ Input
Resis.
tance ®

Input 8
Shield

~

Input
Resis-
tance ®

Input &
L. Shield

Input P
Resis-

tance @
Input &

L Shield

(" Input [43)

Resis-
tance ®

Input &

~ Shield

Input range
setting circuit

I

I Input

1 elfailure

i detection
t circuit
| iewouit

Isolation

[ —

Multiplexer

A/D converter

Memory

cirguit

Photocoupler
L

Memory

circuit

Bus interface

—_—— e — o —

L

Analog

power supply -e————
{analog input)

Photocoupler
Timing
circuit

Isolation

+8V

DC-DC
converter

*DV

*1 The circuitry for these two lines are not provided to 1:hz-“,l 2-

channel type A/D conversion input unit.

*2 The input failure detection circuit s not provided to the 4-

channei type A/D conversion input unit.

NOTE: An input failure is detected by only Type 3G2AB-AD001T
{(+1 to +5 for voltage input or +4 to +20mA for current

input.}
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7.4.3 External connection diagram

2-CHANNEL TYPE

® Connection for voltage input #® Connection for current input
1. When the signal is a common mode input

Input side /’_—\_//
Input side /r\/(
I
|
+
+V = [} input
ral 0 Input @ 7 ! ( i ®
! 1 Resistance & Line 1
1 Resistance @ Line 1 — 2 Input @
ov T ( 2 Input & | T 3 Shield J
| 3 Shield I ov 4
4 Y * ra ¢ 5 Input @
I
5 Input & 6 Resistance @1 .
| . Resist Line 2
esistance @ Line 2 7 Input ©
ov 7 { 7 Input © T 8 Shield J
| 8 Shield A Twisted pair 9
Twisted pair 9 shielded cable
shielded cable P T~
—_— / |

NOTES: 1. Be sure to use a twisted pair shielded czble for input.
2. Short-circuit the Shield, Input ®, and Input @ terminals

2. When the signal is a differential output of the circuit that is not used.

- e
Input side AT
|
+
+Vv A~ 0 Input &
| 1 Resistance @ | |
Line 1
— T 2 Input &
| 3 Shield P
ox_»J5 . 4
+v | A~ 5 Input @
( ) ] Resistance (& Line 2
— \[ 7 Input &
| B Shield P
oy T#is]‘tje% pai{JI 9
shielded cable
- o~V
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4-CHANNEL TYPE
e Connection for voltage input o Connection for current input
. AT T . s
Input side Input side
D A o Input & v + C ) Input @
Resista .
( ) ! ee® Ling 1 ( ) L R e ® Line 1
ov 7 z Input & ) = 2 Input O
3 Shield T 5 Shield
. ov .
D 2 4 lnput @ ~ Ny + ~ C 2 Input@
( ) 5 Resistance &) Line2 ( ) 5 Resistance (O
ov T [ Input S} [ Input
| 7 Shield ./ ! 1 7 Shield
Twisted pair J ov Twisted pair
[ shielded cable J ——_i_J R shielded cable A1V
- - - —_— -
Input side AT ™1 Input side AT ™1
Fa + .y ~
8 Input @ +V ( 8 Input @
9 Resistance & 9 Resistance @ | | jn. 3
Line 3 e
ov \I/ 10 InputS — T 10 Input e
1" Shield A - Shield
oV +
- 12 nput® +V 2 12 Input@
13 Resistance (®| | 13 Resistance @
Lined Line 4
ov Y ( 14 InputS — \I, 14 Input S
' 15 Shield . ! 15 Shield
Twisted pair 16 " l Twisted pair 16
U | shielded cable A __b _ shielded cable //_\_,.)/
NOTES: 1. Besure to use atwisted pair shielded cable for input.
2. Short-circuit the Shield, Input @, and Input ©

terminals of the circuit that is not used.
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7.4.4 Assignment of relay number
(Output from A/D conversion input unit}

2-CHANNEL TYPE

A/D converted data 2°

A/D converted data 2°

A/D converted data 2'

A/D converted data 2!

A/D converted data 2°

AJD converted data 2*

A/D converted data 2*

A/D converted data 2°

A/D canverted data 2°

A/D converted data 2*

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D converted data 27

A/D converted data 27

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D converted data 2¢

A/D converted data 2'°

A/D converted data 2'°

A/D converted data 2!

A/D converted data 21! | *

0 0
0 0
Q 0
Q 0 **

N——Line 1 input ——" >—— Line 2 input ——

NOTES:

* Bit No. 11 is used as either an A/D converted data or the sign
bit. When used as the sign bit, the level of this bit becomes 1"
when the tevel of the input signal is high and becomes 0 when

the level of the input signal is jow.
Bit No. 15 of Type 3G2A6-AD001 A/D conversion /O input

*

*

unit {(+1 to +5V for voltage input or +4 to +20mA for current
input} detects an input failure, The level of this bit becomes “1*
when an input failure occurs and remains “0" during normal

operation of the unit.

The signal ievel of bit No.15 of other A/D conversion input units

remains 0",

4-CHANNEL TYPE

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D converted data 2!

A/D converted data 2!

A/D converted data 2!

AfD converted data 2!

A/D converted data 2°

A/D converted data 2°

A/D converted data 2*

A/D converted data 2°

A/D converted data 2

AJD converted data 23

A/D converted data 23

A/ converted data 2°

A/D converted data 2°

A/D converted data 2*

A/D converted data 24

A/D converted data 2*

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D caonverted data 2°

A/D converted data 2°

A/D converted data 2¢

A/D converted data 2¢

A/D converted data 2¢

A/D converted data 27

A/D converted data 27

A/D converted data 27

A/D converted data 27

A/D converted data 2%

A/D converted data 28

A/D converted data 28

AfD converted data 28

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

A/D converted data 2°

o oo |olo | O

ojocjo |0 C

Dlo|lo|lojo o

o Cc|lo|cio|c

Line 1

Line 2

7-9
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7.4.5 Input signal and converted data

The A/D conversion input unit is capable of converting an
analog input signal into a digital data.

Note that five types of units are available and that their
input signal ranges are different from each other.

In terms of input signal, two types of analog input signals
are available; one is a unipolar signal input only to the +
terminal of the unit, and the other is a bipolar signal input
to both the + and — terminals. The resolution differs
depending on which input signal range is employed.

UNIPOLAR INPUT SIGNAL

® |nputrange
2-channel type: 0to +10V, 0 to +bV,

+1 to +5V, or +4 to 20mA

0to +10V, +1 to +bV,

or +4 to 20mA

& Converted output
2-channel type:
4-channel type:

4-channel type:

A/D converted, 12-bit binary data
A/D converted, 10-bit binary data

NOTE:

Bit No. 15 of Type 3G2A6-AD001 {+1 to +5V for voltage
output or +4 to +20mA for current output) is an input
failure detection bit.

_The level of this bit becomes when an input failure
occurs and becomes 0" during normal operation.

If the voltage input signal decreases below +0.5V, or if the
current input signal decreases below +2mA, an input failure
is detected and therefore, the level of bit No. 15 becomes
e

.u1nv

® Relation between analog input signal and A/D converted

data
Qutput from A/D

conversion input unit
{digital output)

|
4086 F-—— ———— o ——
;
I
!
1
1
1
1
1
1
I
£
:
;
o] : __ Inputto A/D conversion
ov +10V input unit {analog Tnput}
+5v}
0to +10V
Oto +5V

Output from A/D
conversion input unit
(digital output}

4
4095

1
1
1
i
1
|
1
|
|
|
1
|
|
|

: __ Inputto A/D conversion
input unit {analog input)

0
oV +1v +5V
{4maA) {20mA)

+110 +5Y, +410 +20mA

BIPOLAR INPUT SIGNAL (only for 2-channel type)

e Inputrange: —5 to +bV or —10 to +10V
o Converted output: Sign bit (1 bit} and A/D converted,
11-bit binary data

MNQTES:

1. Bit No. 11 is the sign bit. The level of this bit becomes
“0"" when the analog signal input to the A/D conversion
input unit is positive and becomes “1" when a negative
analog signal is input.

2. Conversion code: Sign magnitude method.

® Relation between analog input signal and A/D converted
data
Qutput from A/D

conversion input unit
(digital output)

____________ +2047
| 0 i Input to A/D
T ov 10 conversion input unit
{—6V) - [+By) (analog input}

Sunbit 2
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7.4.6 Programming example
In this example, two types of analog signals are input to the
A/D conversion input unit from external devices and are
converted by the unit into decimal 4 digits {less than 4095).

A/D conversion

input unit Output unit Qutput unit Output unit
Analog input (1) Analog input {2}
4-digit decimal 4-digit decimal
01CH 03CH output 04CH output o5CH
02CH o 00 |[—— 0 00 0/ o0|| Analog input (I
il 0 ff— il 01 1 ™ input failure
2, 02||l— 20 02 2| 02
31 03 T 3 03 3 03
al o |l—\_ Xl al o X100 4 o4
5| 06 |[—— 5| 05 5 05
6] 06— 6| 06 6 06
Analog input () 7| 07—, 70 07— 7 07
8| COM 1ot | 8 COM x10 8| COM
a| o8 — 9 oBjl— gl 08 Analog input (&
LU | Em— 0] 0|—— 10! 09 |~ Input failure
1 10 ||[— 1 10 [|— 1" 10
Analog input () 12{ N |[|[——— 120 1 ||—— 120 1
13 12 X108 113] 12 ) X102 13| 12
14 13 14 13 |]— 14; 13
1B 14 15 14 ||—— 15| 14
16f 15 18| 15 ||——— 16| 15
17| COM X100 {17 COM Xi0? 17| COM
18 18 = 18
19 19 19
Normatly "1”
61:13 Circuit for processing
Ll ANDW analog input
*1
i The contents of Q1CH
# OFFF | are converted ii_'nto
a binary data that is in
DM 900 | yyrn stored in DMOOO.
The contents of
BCD DMOD0 are converted
DM 000 | into a decimal data
that is in turn output
03| 1o 03CH.
il
0501
@ Input-failure output
Normally “1”
6113
11 Circuit for processing
I ANDW analog input@
0222
The contents of 02CH
# QFFF | are convscsirted irll'lto
a binary data that is in
DM 001 | "t stored in DMOOT.
f s
BCD Eﬁo‘éﬁm;f:?oﬁvened NOTE: Data are output from the A/D conversion input unit in
DM 001 | into a decimal data increments of 16 bits. Because a Sign bit is output from the
04 {ha&"zl'_? turn output unit in addition to the A/D converted data, only the
0215 ¢ ’ converted data are fetched into the CPU by program
T 0500 steps *1 and *2 above.
i Input-failure output
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7.5.2 Block diagram
7.5 D/A CONVERSION OUTPUT UNIT
o - Isolation

The D/A conversion output unit is capable of converting a f £
12-bit binary data from a SYSMAC-C Series programmable wake= £ = E
controller into an analog output signal. A wide variation of L = ¢ .
output signal ranges are available: ;_g ]g'\?g“mc
0 to +10V, 0 to +5V, +1 to +5V, —10 to +10V, —5 to +6V - ] iohE
for voltage output and +4 to +20mA for current output. 2 3
The D/A conversion output unit has an identical circuitry A & G E
for each of the two channels (Line 1 and Line 2}, L E B L

7.5.1 Specifications

CHARACTERISTICS
2
0to +10V
0 to +5V
Voltage output: +1 to +5V
—10 to +10V
—b to +bYV
Current output: +4 to +20mA

Voltage output: 0.582 max,

Photocoupler

Isolation

Analog power supply cngga‘yeger
- o

The current output {4 to 20mA) is available only in the unit with the voltage output range
+ 110 +5Y. The terminal for the current output of the unit with the other voltags range
is therefore apened.

7.5.3 External connection diagram
CONNECTION FOR VOLTAGE OUTPUT

Voltage output: 15mA

Current output: 55082 max.

1/4,095 of fu!l scale

Binary 12 bits

+1/2 LSB max. at 25°C

+0.2% max. of full scale at 25°C

+50PPM/°C

Bms max.

Program execution cycle of
SYSMAC-C Series

Terminal block
(cannot be dismounted}

+5V, B50mA max,

600g max.

*1: Spemfy the externai output range when placing your order
{refer to 7.1, Available types). Current output is available only
in Type 3G2A6-DA001 whose voitage output range is +1 to
+5V,

*2: The binary code output from the types with the voltage cutput
ranges consists of 1 sign bit and 11 bits,

NOTES:

1. Connect the D/A conversion output unit to the SYSMAC-C250
via an expansion /O rack of either the SYSMAC-C120 or
SYSMAC-Cbh00.

2, Insert the D/A conversion cutput unit to the upper slot of an
expansion |/O rack when mounting the unit to the SYSMAC-
C120.

3. To mount the unit to the SYSMAC-C120, use Type 3G2C4-
S1025 or 3G2C4-51026.

Load side | e T\A/
]
< f ( ) 0 [—1—Voitage output @ T
—Y 11— Voltage output (0V)} Line 7
2 —t-Current output @
1 3 | Current output & _
4
< ! ( } 5 }—1—Voltage output @ T
~ .8 [——Voltage output (GV) Q@ |
Twisted pakr, 7 | Current output @ Line 2
( shielded cable 8 |——Current outpute !
9
O /,— "/
CONNECTION FOR CURRENT OUTPUT
Load side —| A~
! o] —Voitage output @
' 1 —1—Voltage output (OV)© | |
< % : ] 2  —{—Current output @ Line 1
~ _& 3 Current output S
4
| 5 —1—Voltage cutput @
6 —1—Voltage output {QV) © Line 2
< % ! (} 7 Current output @
- i 8 Current cutput &
Twisted pair, 9
—_ shielded cakle
A B I

NOTES: 1. Be sure to use a twisted pair shielded cable for
external output connectian,

2. Use the shielded cabie at the load side for both
current and voliage ocutputs.
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7.5.4 Assignment of relay number
{(inputs to D/A conversion output unit)

D/A converted data 2°

D/A converted data 2°

D/A converted data 2!

D/A converted data 2!

D/A converted data 22

D/A converted data 22

D/A converted data 2°

D/A converted data 2°

D/A converted data 2¢

D/A converted data 2*

D/A converted data 25

D/A converted data 2°

D/A converted data 2%

D/A converted data 2°

D/A converted data 27

D/A converted data 27

D/A converted data 28

B/A converted data 28

D/A converted data 2°

D/A converted data 2°

D/A converted data 2'°

D/A converted data 2'?

D/A converted data 2'!

D/A converted data 2!

“—Line 1 input——" ——Line 2 input——"

NOTES:

1. * During the D/A conversion, the contents of bits 12 to 15 are
ignored. These bits can thus be used as internal auxiliary relays.

2. The function bit 11 performs changes depending on whether the
unit in use is designed for unipolar output or bipolar output.
That is, bit 11 of a unipolar output type unit is a D/A converted
data, and bit 11 of a bipolar output type serves as a sign bit.
The level of the sign bit becomes 0 when the unit outputs a
negative analog signal and becomes 1 when the unit outputs a
positive analog signal.,

7.5.5 Operation

CONVERTED DATA AND QUTPUT SIGNAL

The D/A conversion output unit converts an input digital
data into an analog data. It converts a 12-bit binary data
output from a SYSMAC-C Series programmable controlfer
into a voltage or a current. Five types of units with
different output signal ranges are available. Make a correct
choice from these five types. The converted analog signal
may be output from only a positive pole of the terminals or
from both the positive and negative poles, depending on
the signal range of the used unit. Note that the resolution
of the signal also differs depending on the signal range.

Unipolar cutput signal

Qutput range: 0 to +10V, 0 to +bV, +1 to +5V, +4 to
+20mA

D/A converted data: A 12-bit binary data is input to the
unit,

Relation between input digital signal and output analog
signal

Qutput from

Qutput from
D/A conversion

D/A conversion

output unit output unit
. .
+10V p———-—=---—- +5
{+5V) ! {+20mA) :
| I
I |
| 1
! 1
: +1V :
; (+4mA) I
i
ov L » Enput I Input
0 4095  data 0 4096  data

+11to +5V or +4to0 +20mA
output signal range

Oto +10V or 0 to +5v
output signal range

Note that an input binary data exceeding 12 bits {decimal
4095) cannot be converted into an analog signal.

Bipolar output signal

Output range: —10 to +10V, -5 1o +bV

D/A converied data: A binary 11-bit data with one sign
bit is input to the unit.

NOTE: Bit 11 is a sign bit. The level of this bit becomes
“0" when the digital data input to the D/A conver-
sion output unit is positive, and it becomss 1"
when the input digital signal is negative.

® Relation between input digital and output analog signal
The digital data input to the D/A conversion output
unit, which exceeds decimal +2048 or is less than
—2048, cannot be converted into an analog signal,

Quiput from D/A
conversion output unit

A
E L e iaty
{+5V) I
{
t
i
l
[
i
i
1
—2047 —1023 0 | _, Input

: ov 1023 2047 data

|

!

1

|

|

i

|

I

I

T 1o

(—5V)

The digital data input to the D/A conversion output
unit, which is in a range of decimal +2048 to +4095
{i.e., when the sign bit is 1}, is treated as being in the
range of decimal —1 to —2047. Therefore, the voltage
output range in this case is 0 to =5V or 0 to —10V,
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7.5.6 Programming examples
In this example, two types of 4-digit decimal data (less than
4095) are input to the D/A conversion output unit from

external devices and are converted into an analog signal.
D/A conversion

fnput unit Input unit Input unit  Qutput unit euiput unit
Input data @) Input data(® i
{decimal 4 digits) (decimal 4 digits} Input data ()
. 01CH 02CH check 03CH 04CH Input data(> | o05CH
; 0 o[ w0 w:: o @ o™ glstr:)cijcinvertuhle 06CH
—5—1 1 ] o1 —0 o—={ 1] O 1 01 Input data (@
/2—3-— 2 21 02 Input data® | 2[ o2 2| o2 Nonconvertible,
,——...20 3 3] 03 check 3 m 3| o3 output
X100 | 4 47 04 4 o 4 M
— | 5| 05 5| 0B Bl 05
| 8 6] ® 6 & 6; 06 Input data(®
———| 7 7w 707 7] & is olutplg. ?S an
beliy 8 8/ COM 8| COM 8| COM analog data
—_ 2 o] 8 s || |o o8
10| 09 ol 09 10] 9
1] 10 1 10 T _lnputt dattaag)an
122 n 121 1 KR 5 outpu
13 2 13 1 13 2 analpg data
14] 13 12 13 14 13
15 14 1B 14 15 14
16 15 16| 15 B 15
17| com 17| COM 17| com
8 18 18
19 19 19

Input data(l} check

0300
+—]I CMP
o7 nput data(1}is compared
with decimal “4096".
4096
6307 (less than}
BIN Input data(l)is converted
o into a 12-bit binary data
for cutput to the D/A
05 | conversion output unit.
6308 {equal}
6305 (more [than) @
._“__. nput data
0400, Nonconvertible output
0400
g‘@ut® 6303 (error)| See Note below
ata _I
check
0301
i CMP
02 | nput data(@)is compared
with decimal 4096
4088
6307 (less than)
BIN Input data(2)is converted
02 into a 12-bit binary data
for output to the D/A
06| conversion output unit.
6306 (equal)
I “ Input data(@
I Nonconvertible cutput
6305 (more|than)
0401
6303 {error}| See Note below.

NOTE: Special auxiliary relay No. 6303 of a SYSMAC-C Series programmable controller serves as an error flag. The level of this flag becomes
“t' if an input data is not a BCD code.
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RELAY OUTPUT SPECIFICATIONS

Relay contact output (GBB)
AC 250V /2A (p.f.=1)
DC 24V/2A

10ms max.

7.6 HIGH-SPEED COUNTER UNIT

The high-speed counter unit is a 6-digit-BCD high-speed
reversible counter that is connected to a SYSMAC-C Series
programmable controller and sensor, such as a rotary
encoder, and is capable of counting clock pulses at a rate
of BOK counts per second. This unit is ideal for positioning
control or high-speed measurement operations and can be
connected with various sensors,

sibms max.

Electrically: 300 x 10* operations
Mechanically: 20 x 106 operations

OPEN COLLECTOR TYPE TRANSISTOR OUTPUT
SPECIFICATIONS

DC 24V 200mA
500 A max,

7.6.1 Characteristics

Count input 1
Count input 2

1.3V max.

BOus max.

50us max,

H 61o 12V NOTES 1. Connect the high-speed counter unit to the SYSMAC-
L: Dto 4V C250 via an expansion /O rack of either the
» Command input 1/command SYSMAC-C120 or SYSMAC-C500.
input 2: 2. Insert the high-speed counter unit to the upper slot of
UP/DOWN count command is an expansion /O rack when mounting the unit to the
to be executed by a program or SYSMAQC-C120.
count input 2 3. To mount the unit to the SYSMAC-C120, use Type
p
o Phase differential inputs: 3G2C4-51025 or 3G2C4-51026.

Specifies whether UP/DOWN

count command is to be
executed by the phase dif- INDICATORS
ference between count inputs
1 and 2 as follows: LA OGT L o
UP: When count input 1 leads - ‘o Lights up when count input 1 is L
count input 2 by 90°. o COUNT and goes out when count input 1 is
DOWN: When count input 1 o] H.
lags count input 2 by 80°. - - -
(The above three modes are o UP Lights up while the counter is )
selectable by using the DIP o performing an up-count operation.
switch in the unit.) o DOWN Lights up while the counter is .
Solid-state input: 50K cps max. o performing a down-count operation.
(20K Cps max. for phase dif- Lights up when a present count value
ferential input} ‘- PV > SV is greater than a set count value
Conzact input: 30 eps max. o {present count value > set count
(The above two counting speeds value).
are selectable by using the DIP -
switch in the unit.) I.lghts up when a present count value
is equal to a set count value {present
H: 610 12V count value = set count value). This
L:0to 4V 4 PV = 5V indicator, however, unconditicnaliy
goes out when the “Output enable”
1.5ms max. relay is turned OFF (relay to Chapter
2ms max. 3, Assignment of Relay Numbers).
¢ Ou'tpu't by ha::dwat’e Lights up when a present count value
Coincidence signal: Relay k4 PV < SV is less than a set count value {present
cantact output and transistor count value < set count vaiue).
{open collector) output
Present count value > set count Y 12V Lights up when the power supply for
value output signal: transistor o sensor is +12V.

{open collectar) output
+BV 300mA max.

Terminal block
(cannot be dismounted}

DC 12V 210% 100mA {per point)

DIP SWITCH FOR COUNT INPUT MODE SETTING
Specifies the count input mode of the counter.

slulalalafa]u]s

12345678

DC 24V £10% 500mA

700g max.

NOTE: * Count input 1 can be connected to both the solid-state
and contact inputs. Count input 2 can be connected to the
sclid-state input only.
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7.6.2 Block diagram
UPindicator_o»
COUNT Counter preset
12V hdicator  |pOWN P
A7 indicator 4* Preset data
+12v Y
Count input 1 5 = 5 EZ
! g £ 3
o 3 3 -3 s (4 ) S—
12y g £ gS ¥
Count input 2 2 2 29 82
ount inpu £ 3 2 £T
ov t Carry
Commiand input 1 < o . Carry Carry flag
Command input 2_0 o = check
Phase differential =z ——
input | 3p cpsy ©_o g {_. Flegreser | 0
50Keps, :o o Oﬂ 2 >
o (=
I, 2 Borrow | Borrow flag w = (;,,’
Reset input + ] check = 8 -2
=] ‘i Q
Reset input — (> £ T Flag reset = @ g
& Reset k) o o
Up/Down g 2 &
Counter gate '_CZL g %
-
Set count value preset % o
" fan
£ £
- = £
5 g K—] 38 <$
> output —— §' g 8 o | VSet count
- 3
§ 8 g value
ovB 2
— |2 I .
AND
<
P |
Coincidence output =
3 p—
o A —
ov ‘ § AND Memory
Q
Coingid tout T ! Coincidence reset
oincidence outpu Output enable
+24v ‘ D2y —— H1Zv
power
ov supply
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7.6.3 External connections SETTING OF COUNT INPUT MODE
e Command in-  This mode is used to
“HERIEN put 1 mode:  specify  UP/DOWN
at A o) +12V] 12346586 count command signat
l ! . by a program.
} \ 1 @ Count input 1
2@ ov
.
“ { > @ A C d i This mode is used to
. ommand in- is i
[EQI } ‘ O] Count input 2 ON H H H I H H put 2 mode: specify UP/DOWN
= 5 D p 123456 count command signal
0 o & @ ™ by count input 2.
T = @ Reset input
3 8 & e
Power supply :I resent count
for load 9 @ value > set count i . ]
~ value output ON Phase dif- Th|s _mode is used to
Power suppl L) 0 @ H H H I H H ferential input  identify whether up-
i ] mode: count or down-count
for load 11 1234556 Jar,
operation is to be per-
Power supply 12 (3 Caincidence formed by the phase
for load L 13 output difference batween
L 14@ o count input 1 and 2.
D >5¢ 2ax10% 05A 12%
~ SETTING OF FREQUENCY RESPONSE
& on 30 cps With this pin set in the
{contact input}: “ON'  position, the
!!!g!! caunter unit can be
COUNT INPUT SIGNAL operated in command
input 1 mode only, and
the response frequency
T =03 ﬁL - v of count input 1 is set
$ 2K Ea 1o 30 cps.
e S
K ‘{ ‘5| 47K
fromhomiemm2s o BOK cps With this pin set in the
ON I I I E I l {Solid-state “OFF'  position, the
NOTE: B ; : . . input): counter unit can he
: Because the high-speed counter unit performs its operation 123458 operated in all input
at a counting speed of BOK counts per second, avoid modes, and the response
connecting loads and wirings that may generate much noise frequency of both caunt
to the coincidence output terminals. inputs, 1 and 2, is set
to 50K cps.

7.6.4 Setting DIP switch for count input mode

DIP sw
SETTING
POSITION

SETTING OF SENSOR OUTPUT

Set this pin in the ""OFF" position when
the output from the sensor that is
connected to count input 1 is of the
emitter follower type. Otherwise set the
pin in the ""ON'" position.

——
o =

falalalalofalals
12345678

~
|

;| COMMAND INPUT

8et this pin in the “OFF'" position when

i TIAL INPUT

PHASE DIFFEREN-

the output from the sensor that is
connected to count input 2 is of the

(=]
=]
=
~
g ||

NO VOLTAGE
CONTACT INPUT

— 1 emitter follower type, Otherwise set the
1 pin in the "ON* pasition,

| WHEN PHASE DIF- 1lo
(| FERENTIAL INPUT

INPUT

| WHEN NOT PHASE
| DIFFERENTIAL o1

Il WHEN NOT EMITTER
:| FOLLOWER SENSOR  ° 1
| connECTION

| WHEN NOT EMITTER
FOLLOWER SENSOR 1
1 CONNECTION
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7.6.5 Assignment of relay numbers

g e R & i E EETEWIAN £
Counter preset Preset data 1 Carry Present count data 1
Set count value Preset data 2 Borrow Present count data 2
preset
x10? 2
Present count value x10
Count gate Preset data 4 > set count value Present count data 4
UP/DOWN count Present count value
command Preset data 8 = set count value Present count data 8
Present count value

Carry reset Preset data 1 < set count value Present count data 1
Borrow reset Preset data 2 [ ,qg3 | Normally ON Present count data 2 x103
Coincidence reset Preset data 4 Normally ON Present count data 4
Qutput enable Preset data 8 Normally ON Present count data 8
Preset data 1 Preset data 1 Present count data 1 Present count data 1
Preset data 2 Preset data 2 Present count data 2 Present count data 2

x10° x10* x§0° %x10%
Preset data 4 Preset data 4 Present count data 4 Present count data 4
Preset data 8 Preset data 8 Present count data 8 Presnet count data 8
Preset clata 1 Preset data 1 Present count data 1 Present count data 1
Preset data 2 , | Preset data 2 , | Present count data 2 Present count data 2 5

x10 x10 x10? x10
Preset data 4 Preset data 4 Present count data 4 Present count data 4
Preset data 8 Preset data 8 Present count data 8 Present count data 8

NOTE: The term ''set count value'’ is synonymous with '‘preset data

i
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FUNCTION OF RELAYS
The following signals are input to the high-speed counter
unit from the programmable controller.

Presets the data set as a preset data to
the counter; in other words, modifies a
currently set value.

Presets data set as a preset data to the
set count value memory.

Controls starting and stopping the
counter. When this relay is turned ON,
the counting operation starts, and when
it is turned QFF, the counting operation
stops.

On power application, the count gate
relay specifies that the counting opera-
tion is stopped.

Specifies the up-count or down-count
operation by the user program when the
high-speed counter unit is in the com-
mand input 1 mode. When this relay is
turned ON, the down-count operation is
specified, When it is OFF, the up-count
operation is specified. On power applica-
tion, the up-count command is given.

Resets the Carry signal of the counter.
Once the Carry signal has been reset, it
will not be set again until the count gate
relay is turned ON and a counting opera-
tion is performed,

Resets the Borrow signa! of the counter.
Once the Barrow signal is reset, it will
not be set again until the counter gate
relay is turned ON and a counting
operation is performed.

Resets the present count value = set
count value signal of the counter.

Once the present count value = set
count value signal has heen reset, it will
not be set again until the counter gate
relay is turned QN and a counting
operation is performed. If this relay is
turned ON while the present count value
coincides with the set count value, the
present count value = set count value
reiay (i.e., bit No. 3 of n+2CH) wili not
be turned ON.

Enables the external output signals
[coincidence output and present count
value > set count value output) to be
output. On power application, the
output is disabled, and therefore, both
the contact and transistor outputs are
turned OFF.

Represent the preset data of the counter
or the set count value memory. If these
relays represent the data of the counter,
those data are the present count value.
The value of the data can be 000000 to
999999, On power application, the data
are 000000,

7-19

The following signals are input to the programmable
controlier from the high-speed counter unit,

Turns ON when the present count value
changes from 999998 to 000000 during
tha Add operation. This relay is turned
OFF by the carry reset relay or an
external reset signat,

Turns ON when the present count value
changes from 000000 to 999999, This
relay is turned OFF by the borrow reset
relay of an external reset signal.

Turns ON when the present count value
is greater than the set count value.

Turns ON when the present count value
ceincides with the set count vatue, This
relay is turned OFF by the coincidence
reset relay or an external reset signal.

Turns ON when the present count value
is less than the set count value,

Present count value (000000 to 999999)

NOTE: On power application, all the relays are turned OFF.
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7.6.6 Operation
TIMING CHARTS OF COUNT MODE
Command input mode 1

Initial condition setting (by program)

Count input 1

UP/DOWN count command
{program **Q3)

Present count value 999998 ¥ 939999 X 000000 X 000001 X 000002 X 000003

Up i Down I Up
In this mode, the counter counts each leading edge of count
input 1. The user program specifies either the UP or DOWN

operation. The signal of count input 2 is ignored.

Command input mode 2

Initial condition setting {by program}

Count input 1

Count input 2
{UPDOWN count command)

000003

Present count value 003000 iQQQQQBJ(SBBQBB 999997 X 999998 X 980999 X 000000 X 000001

Down } Up

In this mode, the counter counts each leading edge of count
input 1. Count input 2 specifies either the UP or DOWN
operation, That is, the UP operation is performed when
the input level of count input 2 is high, and if it is low, the
DOWN operation is specified.

Phase differential input mode

Initial condition setting (by program)

Count input 1

Count input 2

Present count value

In this mode, whether the UP or DOWN operation is
performed is specified by the phase difference between
count inputs 1 and 2.

When count input 1 leads count input 2 by 90° at the
leading edge of count input 1, the UP operation is
specified at the trailing edge of count input 1. The DOWN
operation, on the other hand, is specified when count input
1 lags count input 2 by 00° at the leading edge of count
input 1.

Permissible phase differential error range is 90°£45°,
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TIMING CHARTS OF CARRY, BORROW, AND
COINCIDENCE SIGNALS
Carry signal

Present count value 939998 X 999999 Y 000000 {00000 999998 X 999999 X 000000 ¥ 000001 X 000002

Carry

Carry reset

The level of the carry signal becomes high when the present
count value of the counter changes from 999999 to 000000.
This high level will be retained until the level of the carry
reset or external reset signal becomes high.

Borrow signal

Present count value 000007 X 000000 (939399999998 000001 X(000000 (99999 X 999998 X 989997

Borrow

Borrow reset

The level of the bhorrow signal becomes high when the
present count value of the counter changes from 000000 to
0999999. This high level will be retained until the level of
the borrow reset or external reset signal becomes high.

Coincidence signal

Present count value 000519 X000520X000521 0(}[]522)(_000523 001120 X 001 121x001122 101123)(_001124

Set count value
(preset datal 000622 X 001123 001123

Caincidence

Coincidence
lexternal output)

Qutput enable

Coincidence reset

The levei of the coincidence signal becomes high when the
present count value of the counter coincides with the set
count value. This high level will be retained until the level
of the coincidence reset or external reset signal becomes
high. The coincidence signal is not output until the level of
the output enable signal becomes high.
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7.6.7 Programming examples
DOUBLE PRESET COUNTER

In this example, two count values “052200" and **112300"
are processed with a double preset counter. {The high-speed
counter unit is assigned to Channel Nos. 2 to 5 in the CPU

rack.)

Nos. 3200 to 3206 denote the internal auxiliary relays of
the programmable controller.

START N
| Al @
3200 END MOV
+— #Uuog Preset data N
[
3200 320 MOV
+—i y 18 #0000
03 Present count
P t 1 value is preset
command o 000000.
Initial
V4 condition
3200 0200 0202 MOV setting
11 ] b #0622 | Preset data
LLi Al Al W
03
@ f\uxilia_ry_gelay Countvalue
4. ‘or coincidence .
is presetto
reset 052200.
Preset 2 command
@ Count gate
0403 3200
I— 11 3203 1st stage coincidence memory
3203 MOV
_| #0006
0z
il
#3123 ] Preset data
Ll A 03 Count valueis
Awxiliary retay for presetto 112300.
coincidence reset
3203 -
] 1st stage coin-
LU cidence processing
3203 0403 3200 .
3205
3205 0403 3200 o
| I 2nd stage coincidence
memory
3206
T
ml}
3%96 2nd stage coincidence
" processing
3202
| 0206 Coincidence reset
3204
t—
3206
—

MNOTE: Preset 1 command, preset 2 command, and coincidence
raset command cannot be executed properly if their coil
numbers are used in duplication.
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MULTIDIGIT PRESET UP COUNTER

{MORE THAN 6 DIGITS}

In this example, count value “87654321" is processed with
a multidigit preset UP counter. (The high-speed counter
unit is assigned to Channel Nos. 2 to 5 in the CPU rack.)

START END
3200 MOV
#0000 | Preset data
02 -
3200 3201 MOV_ Present count value
I ,ﬂ’ #0000 is preset to
o3 000000.
- Preset 1 command
3201 -
Initial
MOV condition
#6543 setting
03
3200 0200 [ORW 02 ]
| "‘” /H’ #2100 | Preset data
D2
] Preset 2 Countvalue
command is preset
to 654321,
Count gate -
0400 :
I 0o
CNTRO
0401
I Down
3200 9999
T4
Al
0400
H 0204 Carry reset
3200 CMP
i ; CNTR 000
#0087
6306
6305
3202 3200 Output enable
H- 1F 0207) (External coincidence
putput disable)
0403
“““‘““4! 0205 Coincidence reset
0207 0403 3200 8 digi incid
H git coincidence
1 it il “ . (output 0 in counter
2203 unit}
32{5 8-digit coincidence
! processing
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7.7.2 Configuration
7.7 REMOTE 10/ UNIT
Two remote 1/O units are used to control 1/0 units «J]f Ei?.?f!ﬁl‘! B ary [l Counter
remotely situated from a SYSMAC-C Series programmable l ‘
controller; one serving as a master station (Type 3G2Ab- ” Secar o | [smen | [ st 1
RMO01-E or 3G2A6-RM001-E) is called the remote master g converter ’“":""’ °"‘:“' ssuAC.
unit (RMU)}, and the other serving as a slave station {Type ® i
3G2Ab-RTO02-E or 3G2A5-RTO0-E) is the remote slave / v . TRERR
unit (RSU). The two stations are connected with SYSBUS WO |h—wA— TEST OK
(a pair of fiber optics cables} and can optically transmit o A4 ENDRS CHK
data to each other at a high speed. Ramote VO master unit
Because the remote I/O master unit can be used as a s
primary station of the remote 1/O slave unit and an optical ] dlectricity
transmitting |/O unit (Type 3G5A2-XXX-E} as well, various | #
systern configuration is possible by using the master unit, E“; Serial, cou | | spmem | | oume
such as connecting the master unit to the optical transmit- s 3 3 [sowec 1o s
ting 1/O unit{s) only or to a combination of the remote /O gt ] 10 unty
slave unit and optical transmitting 1/0 unit{s). ok e TRERS
I¥o —H—'\r\l\q—“ ERR
The remote 1/OQ master and siave units are capable of trans- —® RUN output
mitting a maximum of 512 /O points at a transmission AUN L ;
. output
speed of 128 points per 16ms. % Ramole O stave unit

7.7.1 Characteristics

.t Time-division muitiplexing cyclic system

4-wire, half duplex system

187.5k bps
128 points per 16ms

Polymer-clad quartz core fiber optics

800m max,
512 1/0 points max. including special 1/O
unit
G6B SPST-NO

relay contiact
{closed during
RUN mode}
Contact capacity:
AC 250V 2A
(p.f.=1)
DC 24V 2A

+5V, 750mA max, | +5V, 550mA max.

{] 500g max. 500g max.,
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71.7.3 Setting address and end RSU

SETTING ADDRESS AND END RSU OF

REMOTE [/0 SLAVE UNIT

Remove the indication panel from the remote 1/0 slave unit
with a flat-blade screwdriver, and a 4-pin DIP switch will be
found on a PC board. Set the DIP switch in reference to the
following figure and table.

RTOQ2

Address."End
RSU setting DIP

switch ONHEIH
1234

To specify No. 0
sub unit as the
end RSU

iialulals

12 3 4

To specify sub
unit other than
Na. Q as the
end RSU

« [l
~[l

To specify Ne. 1
suh unit as the
end RSU

~E0
|
=0

To specify sub
unit other than
No. i as the
end RSU

~ 0
o Il
. |

ONH
1

NQTES: 1. A protective cap is attached as an accessory. Put it on
the unused fiber optics connector of the remote 1/O
slave unit specified as the end RSU to prevent a mal-
function of the unit from external interference light.

2. Although Type 3G2A5-RTO001-E is exclusively used as
the end RSU, perform the setting for the end RSU in
the same manner as the other remote |/C slave units.

1. Be sure to perform the setting with the power turned OFF. [

| 2. 1f the same address is specified to plural remote 1/0 slave l
| units in duplication (e.g., two slave units are assigned l
[ address 0), data will compete for the SYSBUS, causing a
transmission error to occur, Therefore, never specify the

| address in duplication. 3

——

7.7.5 Hints on correct use

A maximum of four remote 1/O master units can be
connected to the CPU or the expansion 1/0 rack of the
SYSMAC-C500 and three to the expansion 1/0 rack of the
SYSMAC-C120. The remote /O slave unit must be inserted
to the leftmost slot of the expansion [/Q rack of the
SYSMAC-C500.

3G2A5-RTO01-E ar 3G2AE-RTO02-E

The remote |/O master unit must not be mounted to the
SYSMAC-C500 to which a remote 1/O slave unit is already
mounted.

3G2A5-RM001-E

3G2A5-RTO01-E or 3G2A5-RTI0Z-E

The expansion 1/0 rack of the SYSMAC-C500 must not be
connected for the purpose of system expansion to the
SYSMAC-C500 to which a remote 1/0 stave unit is already
mounted.

3G2A5-RTO01-E or 3G2A5-RT002-E

‘i Y
|

3G2AB-11002
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7.8 OPTICAL TRANSMITTING I/O UNIT

By connecting the optical [/O transmitting unit to the
remote /O master unit with a fiber optics cable, high-speed
optical data transmission can be performed. The remote
I/0 master unit, which serves as the primary station of a
data transmission system configured thereby, can be con-
nected to plural optical I/O transmitting units only, or to
a combination of the remote 1/0 slave unit and optical /O
transmitting units.

Since the number of 1/O points per optical 1/O transmitting
unit is 8, a maximum of 64 optical 1/O transmitting unit
can be connected per remote /O master unit when the
SYSMAC-C500, which possesses 512 points of input/output
relays, is used. However, the maximum number of units
connectable to the SYSMAG-C120 or SYSMAC-C250 is 32
because these programmable controllers have 256 i/O
points each.
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7.8.2 Specifications
INPUT UNIT

i
00 SE5AZ 1B 08T
No-voltage contact No-voltage contact
10mA typ, 10mA typ.
10ms max. 10ms max.
15ms max. 15ms max,
8 (8 points/common) 8 (8 points/commaon)
AC 110/120V, 50/60Hz AC 220/240V, 50/60Hz
20VA max, 20V A max.
5809 max. 580g max,
] ]
ol e
g VK22 - + 1K g rp--oy
22k0| sekay ¥ [ 22¢0] 39kaT ¥ [
N 0D A 17771|_ N 00 AN 7771;_
INO1g INDI»
INO2® INOZ¢
o e
>t —t
AN t—AN
L1Ke s b FRRLCE I
2.2k0) askay ¥ [ 22xn| zakeT ¥
AAA = =
IN 07 VWA ,,,,t— § IN 07 AN W’L §
COM ¢— G COM ¢—— s
g 2
[ § L E
RUN output £ RUN output £
1 [
End REU POWER indicator End RSU POWER indicator
setting P satting - =
Power Power |+
AC input supply AC input % supply
circut [ cireuit
AC 250V 1A AC 250V 1A
Ch: | settil ° Channel satting ] >
annel setting °
switch i switch oo
-t L1 oo
T/R ERR indicater T/R ERR indicator

Short-circuit: End RSU
Cpen: Unit other than end RSU ’:

RUN output

3!
HT

|
T
EEREEll e ]

%
11

Lo—]

Power supply
AC 1101120V

—
Shert-circuit: End RSU 0
Qpen: Unit ather than end RSU I—__— 1
RUN output _2_~
3
=) 0—0 4
m— 1 '?
524

EeREEE[=]~]

Power supply
AC 2201240V
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T GGEAZIMZILE | T 305AZ
AC/DC 12 to 24V +10% AC/DC 12 to 24V +10%
—15% —15%
1.8k 1.8k
10mA typ, {DC 24V) 10mA typ. (DC 24V)
10ms max. 10ms max,
15ms max. 15ms max,

8 (8 points/common)

8 (8 points/commen)

10,2V max. 10.2V max.
3.0V min. 3.0V min.
AC 110/120V, 50/60Hz AC 220/240V, 50/60Hz
20V A max. 20VA max.
5809 max, 5800 max.
1.8K%
IN 009 1N 00 4
—
/ 2
INO1# < 0 ,}K’—T IN 014
6.8l .
iNO2¢ 3 L INO2d
S 1.8KQ
IN 07 A IN 07
_7 L Zd
< T P
6.8KRZ ¥ £ . . -
JR—— 2
com Lieg com g
o o
T g
5 o 2 0 :g
RUN output = RUN output =
4 [
End RSU FOWER indicator End RSU POWER indicatar
setting — satting . =
L Powser i . Power L
AC input supply AC input % supply
F —] circuit circuit
AC 250V 1A 1 AC 250V 1A
Channel setting Charrel setting
switch L | o5 switch L | %
L1 o5
z
T/RERR indicator T/RERR indicator

Short-circuit: End RSU
Open: Unit other than end RSU

I

] oulsqlcn m|4s w||\:,-]c?]

RUN output

1

|

|

|

+|
acmoc L o o—
1210 24V T

|

|
l

r——“—“—
|
I

HER

Power supply
AC 1101120V

Short-circuiz: End RSU, 0
Open: Unit other than end RSUZ 1
RUN output ——2
[ 3]
b so—03
| — 55
\ I 2
+ °° 6
Agoc L —o o—— 7
12to 20V @ - S| gy
R o E
| ——o o— 10
| — 1]
L-— 12
13
é [ 14

Power supply
AC 220,240V
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AC1 10V +1 0% 50/60Hz

—15%

AC 220V +10% 50/60Hz
—15%

9,7k (50Hz], 8k (60Hz)

22k (B0Hz), 18ke2 (60Hz)

10mA typ. (AC 100V)

10mA typ. (AC 200V}

10ms max.

10ms max.

15ms max.

15ms max.

8 (8 points/common}

8 {8 points/common)

AC 60V max. AC 120V max.
AC 20V min. AC 40V min.
AC 110/120V, 50/60Hz AC 110/120V, 50/60Hz
20V A max, 20V A max.
580g max. 6009 max.
3300 0.33uF 9700} 0.154F ]
IN 004 IN 00 Ah—]
330K0 = 1Mo
> —- EF" > - ro”
N 014 eakeE ¥ [ IN 019 sekag ¥ [
IN 029 ot INO2& ;._._r_
3300 0.33uF ! 9109 u 15xF
IN 07

COoM

Internal circuit

[
RUN output
4

End RSU POWER indicator
seﬂ:lng -
"
. Pawer
AC input % supply
4 circuit
AC 250V 1A
Channel setting 7~ < ©
switch
—-—G/

£

T/R ERR indicator

IN 07
;*mm
s.amgi L2
com -

—-20
RUN output
L

Internal circuit

End RSU POWER indicator|
setting =
—
Power
AC input supply
0i,,. o—-y circuit
AC 260V 1A
Channel setting oo
switch oG
b O

T/R ERR indicator

Short-circuit: End RSU
Open: Unit other than end RSU

|

RUN output
ﬁ 4]
—
=—_.2
o2
AC 10V @ o o3

o

|

T

l

|
ERERe[e ][]

il
E

Pawer supply
AC 110/120V

Short-circuit: End RSU F'O_—
Open: Unit other than end RSU ':T
RUN output —%—
[ 3

7oAz
— 1 1

——o o— §

AC 220V @ =S ] s
gy KX

— 9

—5—'70

L—5o—q11

12

13

[ o—Ts

Power supply
AC 110120V
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g 7
AC 220V +10% 50.’60Hz
—15%
22k {B0Hz), 18k (60Hz)
10mA typ. (AC 200V}
10ms max.
15ms max,
8 (8 points/common}
AC 120V max.
AC 40V min,
AC 220/240V, 50/60Hz
20V A max,
600g max.
100 0 15uF
IN 0¢
INO1®
INDZ#
9100 0,154F
IN 07 A
Mo
1 =
COM 5
E
— o
——=5 E
RUN gutput
End RSU POWER indicator|
setting -
P
ower
AC input st_Jpva
»iq\ o—— circuit
AC 250V 1A
Channel setting 7
switch
-
e
T/RERR indicatar
Shart-circuit: End RSU 0
Open: Unit other than end HSUI:T
RUN output i
3
—_ oF—
< O0— 4
o o—1 5
5 o— §
— =1
+——o o— 7
acaov () +—so—1s
—— 5
t—o0 o0—— 9
—5 o—— 10
e
]
[12]
13
I——O 14
Power supply o
AC 2207240V
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AC 250V/2A (p.f.=1},
DC 24V/2A (8A/common}

DC 5V 100mA

15ms max,

15ms max.

8 (8 points/common)

Electrically: 300,000 operations
Mechanically: 50,000,000 operations

AC 110/120/220/240V, 50/60Hz

20V A max.
600g max.
—¢ o4 0UTO00
| 28 2 [\j
[ Sy S
< = s OUT D1
- =1
1 £ l S #0UT 02
5 .
) e )
£ R
I +—o - QUT 07
2 SO G I
T A
2 ]
= CcoM
35
e
G
=
c
g —
= X o o-——8
_E I—' RUN output
I
POWER indicator End_HSU
P selting
—t¢—
Power
supply % AC input
circuit 1
AC 250V 1A
oo Channel setting
So——4 switch
O
ar

T/R ERR indicator

Short-circuit: End RSU
QOpen: Unit ather than end RSU

RUN output

4l

e[g]2[3]e|=]~]o]als[]]-To]

1 ®

i

T
!
|
1
I
|
|
_

o

Power supply
AC 110/120/220/240V

7-31



omRon SYSMAC-C series

| SPECIAL 1/0 UNITS PART 2
1 Ry, s g
AC 85 to 260V +10% 1A, 50/60Hz DC 12 to 48V +10% 0.3A
—15% —15%
10mA/AC 100V -
3mA max./AC 100V
6mA max./AC 200V 100uA max.
1.2V max. 1.5V max.
1ms max, 0.2ms max.
1/2 load frequency max. 0.3ms max.
8 (8 points/common) 8 (8 points/common}
BA/8 points No fuse is provided.
AC 110/120/220/240V, 50/60Hz AC 110/120/220/240V, 50/60Hz
20V A max. 20V A max.
600g max. 600g max.
g IR = o P OUT 00 ) S GH —$0UT 00
5 3 = % $0OUT 01
0.02:F | souTOl 2 | #0UT 02
*0UT 02 T
5 /T —e0UT 07
ouT 07 £
I 22 p
b = ~J Fy
= = 1
0.022u COM
% Fuse 3
s b COM s
= g
g o —* g !
= RUN cutput = RUN output
3 | ™ b
POWER indicator i POWER indicator ot
_“1
Power Pawer
supply AC input supply AC input
circuit b cir¢uit .
AC 250V 1A AC 250V 1A
Channel setting Channel setting
S~o—t—+ switch switch
a~o—— 50—
s
T/R ERR indicator T/R ERR indicator

Short-circuit: End RSU
Dpen: Unit other than end RSU

RUN output

AC 85
to 250V

]

i

HaE

(=

:

el e BLT]

-
p—y

Power supply
AG 110/120/220/240V

Short-circuit: €nd RSU
Open: Unit other than end RSU

AUN putput

oc
121048V

!

el

14

AC 110/120/220/240V
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7.8.3 Channel and end RSU settings
CHANNEL SETTING

N 1A IN 122

POWER ©
C¥R
ERR 2

Co0200000

Channel-setting
DIP switch

Remove the operation indicator panel of the optical
transmitting /0 unit with a flat-blade screwdriver. Set the
channel by using the 6-pin DIP switch mounted on the PC
board. The channel number is set as a binary number. Set
the channel in reference to the examples shown on the
right.

I_CAUTION _|
1. Be sure to perform the setting with the power turned :
OFF. |

l

|

| 2. When the same channels are specified in duplication |
| for the input or output of an optical transmitting |
: unit, the data will compete for the SYSBUS, causing
| a transmission error to occur. Therefore, never set the
l same channel in duplication

— e —— e e -
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Setting example
16 8 4 21

“ABAAAS
123458

To set
channel

HorlL

0 channe? L

To specify

0 channel “"H""

1 channel “'L”

1 channel “H”

12 channel “L”

i
~
-l
=80

12 channel “H”

Sy,
Ny,

-l
=l

27 channel “L"”

«[HA

27 channel “"H"”
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END RSU SETTING

OUT oc22i*

POWER o
T/R
ERR

IR EE]

To specify an optical transmitting |/O unit as the end RSU,
short-circuit terminal Nos. 0 and 1 as shown in the above
figure,

Put the protective cap attached as an accessory on one of
the fiber optics connectors to prevent a malfunction caused
by an external interference light.

7.9 OPERATION, DIAGNOSTIC FUNC-
TIONS, AND FAILURE DETECTION
OF REMOTE 1/0 UNIT AND OPTICAL
TRANSMITTING 1/0 UNIT

7.9.1 Address and channel setting and assignment
of 1/O channels

SIGNIFICANCE OF ADDRESS SETTING

Up to two remote /O slave units, each of which functions

as a slave station, or 64 optical transmitting I/0O units can

be connected to a remote /O master unit that serves as a

master station.

The maximum number of 1/O points of the optical trans-
mitting 1/0 units that can be connected to a SYSMAC-C
Series programmable controller is the same as the total
number of the /O relays provided to that programmable
controller. For example, because the SYSMAC-C500 has
512 1/0 relays, up to 512 points of the optical transmitting
1/0 units can be connected to this programmable controller,
Because the remote 1/O master unit must recognize the
addresses and channels of each 1/0 unit connected to the
master unit, setting the addresses and channels of these 1/0
units is important to facilitate the managing of the con-
nected 1/0 units by the master unit.

ADDRESS OF REMOTE I/O SLAVE UNITS

Two remote /O slave units can be connected to a remote
I/O master unit. Set the address of each connected remote
1/0 slave unit so that the remote 1/Q master unit identifies
the address of each expansion 1/0 rack to which each 1/0
sub unit is mounted. For details on DIP switch setting of
the remote I/O slave unit, refer to 7.7.4, Setting address
and end RSU {remote 1/0 slave unit).

., JRemote VO
Remote YO master unitfsiave unit

WA

U

Remote VO
slave unit

ngrammable contreller

Expansion /0 rack No, 1

CHANNEL SETTING FOR OPTICAL TRANSMITTING
1/0 UNIT

SR |

. Qptical transmitting /0 unit”

An 1/O channel of the SYSMAC-C Series programmable
controller consists of 16 points, and that of an optical
transmitting 1/0Q unit, 8 points. When setting the /O
channel of an optical transmitting /O unit, pay attention
to these two items,
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First, the 1/QO channel of the programmable controller to
which the optical transmitting 1/Q unit is assigned must be
determined. Unfike the remote 1/0 slfave unit that is auto-
matically assigned with an 1/0 channel when it is mounted
to the expansion 1/O rack, the channel of each optical
transmitting 1/0 unit must be set by using the DIP switch
incorporated in the unit.

Second, as stated, an |/Q channel of the SYSMAC-C Series
programmable controller consists of 16 points, whereas
that of an optical transmitting unit consists of 8 points.
Therefore, relay numbers 00 to 07 of a specific 1/0 channel
are regarded as lower-order (L) addresses, and relay
numbers 08 to 15 are treated as higher-order (H) addresses,
and an optical transmitting 1/0 unit is connected to each of
the L and H address.

1/Q channel
/ o
N channel )
00 02
0i 03
02 ] N channel “L*
03 05
o4 ]
05 07
06
07 < 1/0 channel of the optical
08 transmitting I.fO‘ channel
consists of 8 points
09
10 3]
" 01
12 02
13 03
14 ™ N channel "H"”
15 05
\ 06
07

Note, however, that an optical transmitting input and
output unit must not be assigned to the L and H addresses
of the same channel To set the DIP switch of the optical
transmitting 1/0 unit, refer to 7.8.3, Channel and end RSU
settings of optical transmitting |/O unit.

ASSIGNMENT OF 1/0 CHANNELS

Example 1:  Connection between SYSMAC-CEO0 and
remote 1/0 units
T
NEANNE
.
l 1|
a Expansion
o W [
Efé.’é.‘é;a:a 110 sack
oo
acoa
wxg® I—_'/I_ X -- 18CH, 19CH
P TE —=-16CH, 17CH
R |
(I
1T v--7CH
! } L—~~5CHK 6CH
t— - 1CH, 2CH, 3CH, 4CH A
II. nnnnnn ﬂcH ~ ﬁﬁ
s [ﬂ Expanston
.E ‘E ‘E 170 rack
EEEE
#1 adc
© w0 © gy ~24CH, 25CH
1T --—23CH
r| L--=22CH
| L——==21CH
[V 20CH
] ?_ n
mlH md # Expansion
$_§ £ 140 rack
403828
Tee--- 13CH
| Lo 12CH
[ 8CH, 5CH, 10CH, 11CH
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When an 1I/O unit is mounted to an expansion I/Q rack
mounting a remote 1/0 unit, the prograrmmable controller
automatically assigns a channel to the [/Q unit. Refer to
3.2 Free location concept and 1/O channels in Part 1 as
necessary,
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Example 2:  Connection between SYSMAC-C500 and
optical transmitting 1/Q unit

F] Optical Optical Optical Optical

‘5O transmitting transmitting transmitting transmitting

‘g- /O unit 17O unit 1/0 unit 173 unig

j) Emm————— 5CH, 6CH 30 channel “L" 30 channel "H” 31 channel “L” 31 channel “H"
bemmemm 1CH, 2CH, 3CH, 4 .

:_ CH, 2CH, 30 CH \Sel the channels of each optical transmitting 1/0 umt-/

hy its DIP switch.

Because the channel is automatically assigned to the 1/O

00 Channel | 170 unit mounted to the CRU rack

unit(s) mounted to the CPU rack of the prerammable 01 Channel | 1/ unit mounted 1o the remote 1/0 rack
controller or to the expansion 1/0 rack in sequence starting g2 Channel
from channel 00, the channel to optical transmitting /O 04 Channel

unit(s) must be assigned in reverse sequence starting from
channel 31. In so doing, pay special attention so that the
i/0 channels of the programmable controller and those of
the optical transmitting 1/O units do not overlap.

————

31 Channe! Optical transmitting 1/0 units

Example 3:  Connection between SYSMAC-C500, remote
1/0 units and optical transmitting [/O units

= - ;
EEENE P H P

| |

i

‘E‘E'E'E R CPU rack REERE Expansion /O rack
sgggy TEgEe
g 1 e © = ea o —— —12CH, 13CH
-—3%-— » .-,_,.29{
T Lo aen ) 722~~~ 30CH, 11cH
} 1 L= —5CH, 6CH R 9cH
t b--—-1CH, 2CH, 3CH, 4cH 8 TTTTTTT BCH
b OCH

transmitting transmitting
1/Q unit HQ unit

30 channel "L~ 30 channel “H” 31 channel “L" 31 channel “H"

\Sel the channal of each optical transmitting 1/0 uni!-//
by its CIP switch

|
REE 2 -
T_‘é’ EE €xpansion 1/0 rack
223
geo 7" 19CH
|} ==—--18CH
mm e 14CH, 15CH, 16CH, 17CH
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Connect the remote 1/O units or optical transmitting 1/0
units to the SYSMAC-C120 or SYSMAC-C250 in the same
manner as described in examples 1 to 3 above. For details,
refer to 7.9.3, System configuration examples.

MEANING OF END STATION

On power application, the remote 1/O master unit checks
whether a remote 1/ slave unit or an optical transmitting
1/C unit that is specified as the end RSU is connected

to it. If an I/O unit specified as the END station exists, the
remote 1/0 master unit recognizes the I/Q units currently
connected to the SYSBUS. The remote 1/O slave unit
transmits data to and from the /O units connected to the
SYSBUS. The I/O units not connected to the SYSBUS or
the optical transmitting 1/Q units connected after the end
RSU are consequently ignored by the remote I/O master
unit. To prevent this, specify the 1/0O unit with the greatest
I/Q channel number as the end RSU.

Example 1
AN 3
RELL2E  Eypansion /0 rack
TEEEs
oo ~-12CH, 13CH
T 22— - 10CH, 11CH
{ Le———8CH
Lo 8CH
R 0CH
Optical Optical Optical Optical
transmitting : transmitting L transmitting 'Ltransmitﬁng
170 unit /0 unit 1/0 unit 170 unit
30 channel “L”" 30 channel “H** 31 chanpel “L" 31 channel “"H"
\Set the channel of each optical transmitting 1/0 unit/
by its DIP switch
N F
1 | N
This remote YO slave unit is R#Z2 E ion 1/0 rack
specified as the end RSU T -5 -5 -% xpansion |/ ¢
g;‘g— ——19CH
7™ =--- 18CH
L am 14CH, 16CH, 16CH, 17CH
Example 2

Optical
transmitting
17Q unit

i

30 channel “L”

30 channei “H” 31 channal "L"
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L] a9 L.L
PE P i P | This optical transmitting O unit
[ : is specified as the end station
[ i
i_LOpt':cal u‘omiw | Opsical
| transmitting transmitting L i transmitting
1/ O unit 1O unit £ =1/0 unit

31 channel “H”

\—Sst tha chznnel of each opitical transmitting 1/ 0 unis—"
by its CIP switch
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7.9.2 Mounting procedures of remote 1/O units

and optical transmitting 1/O units

MOUNTING REMOTE /O UNITS AND OPTICAL
TRANSMITTING UNITS

QObserve the following procedures when newly mounting
remote /O unit(s) or optical transmitting 1/0 unit(s) to the
CPU rack.

1.

2.

Check the 1/0O units currentty mounted to the CPU rack
for the last 1/Q channel number,

Set the address of the newly mounted remote 1/O slave
unit. Also set the channel of the newly mounted optical
transmitting /0 unit. In so doing, pay particular atten-
tion sa that the set channel number does not overlap
with the last channel number of the 1/O unit mounted
to the CPU rack. Note that the number of 1/0 points of
the set channel must not exceed the maximum number
of 1/0 relays provided to the PC. In case the number of
the 1/Q points of the set channel exceeds the maximum
number of the programmable controller's /O relays, an
i/0 unit over error occurs.

. Sequentially connect the fiber optics cables {(SYSBUS)

to the connector of each unit starting from the remote
I/O master unit. Type 3G2A5-RT002-E remote 1/0 siave
unit and the optical transmitting [/O unit have two fiber
optics connectors, The fiber optics cable from the

7.9.3 System configuration examples
When connecting remote 1/0 slave unit and optical transmitting I/O units to
SYSMAC-C120 via remote 1/O master unit:

SYSMAC-C120 CPU rack

I

4,

NOTES:

remote |/O master unit can be connected to either of
them.

Specify the 1/O unit that has been connected last to the
SYSBUS as the END station. When doing so, confirm
that any other 1/0 unit connected to the SYSBUS is not
specified as the END station.

. Turn on the power of each unit in the system. This may

be done in any order.

. After the END STA CHECK indicator of the remote

1/0 master unit goes out, generate an /O table by using
the programming conscle of the PC.

. With the programming console, check whether the newly

mounted remote 1/0 slave unit and optical transmitting
1/0 unit have been correctly registered to the CPU of
the PC.

1. Once the above procedures have been per-
formed, the system is ready for operation on
power application.

2. Should the system not operate normally after
the above procedures have been correctly
abserved, refer to List of error messages and
alarm output in 7.9.4,

3. Generate or check the 1/Q table by using the
programming console,

SYSBUS lexclusiva fiber optics cable)

SYSMAC-C120
expangion VO rack
(3G2C4-81027/
-S1028}

SYSMAC-C120 remots G master urit
{Type 3G2A6-RMO01-E)

Optical transmitting /0 units

*Transmissicn distance:

I T SYSMAC-CH
800m max.

expansion 1/0 rack
SYSMAC-C500 remote 110 slave unit
{Type 3G2A5-RT002-E)

Optical transmitting 1/0 units

32 1/ 0 units max.

The number of 1/O points provided
to the system: 256 max.

Caunt the number of O units on the remete O slave unit in unitsof

8 points in the same manner as the optical transmitting VO unit.
For exampie, a unit provided with 16 points is counted as two unils.

SYSMAC-C120 CPU rack i

SYSMALC-C500
expansion 1/0 rack

SYSMAC-CE0Q remote /0 master unit
(Type 3G2A5-RMO001-E)

Optical transmitting /O units (Type 3G2A6-RT002-E)

SYSBUS (exclusive fiber optics cable)

expansion 170D rack

*Transmission distance:
800m max.

. . i
| SYSMAC-C500

SYSMAC-CS500 remote /O slave unit
Optical transmitting 1/0 units

The number of 1/O points provided
to the system: 256 max.

32 YO units max.

Count the number of O units on the remoie IO slave unit In units of

8 points in the same manner as the optical transmitting 10 unit.
For example, a unit provided with 16 paints is counted as two units.
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The remote I/O master unit can be inserted in the upper
slot of the SYSMAC-C120 expansion 1/0 rack or in any 1/O
connector of the SYSMAC-C500 expansion 1/0 rack. It
cannot, however, be directly connected to the SYSMAC-
C120 CPU rack.

Up to two remote /0 slave units or 84 optical transmitting
I/O units can be connected to a remote [/O main unit.
Note, however, that |/O units cannot be connected to the
SYSMAC-C120 exceeding 256 1/O points because the
maximum number of 1/0 relays provided to the PC is 256,

fn terms of the optical transmitting unit, the maximum
number of units taht can be connected to the SYSMAC-
C120 is 32 because eight 1/O peints are provided per optical
transmitting /O unit.

When mounting Type 3G2A8-RMO00Q1-E remote I/O master
unit to the SYSMAC-C120 expansion /O rack, use Type
3G2C4-51027/-51028.

When connecting remote 1/0 slave unit and optical transmitting 1/0 units to

SYSMAC-C250 via remote |/O master unit:

SYSBUS

*

lexclusive fiber optics cable)

SYSMAC-C500 expansion 170 rack |

* P * *

SYSMAC-C500
expansion /O rack

Remote YO master unit
{Type 3G2A5-RMO001-E)

Optical transmitting 1/ 0 unit

LILET S H

*Transmissicn distance:
800m max.

PUNNNSE gy

Remote Q) slave unit

[Type 3G2A5-RTOD2-E) Onptical transmitting 1/0 unit

32 1/Q units max.

The number of 1/0 points provided
to the system: 256 max.

The remote [/O master unit can be connected to any /O
connector of the SYSMAC-Cb00 expansion /O rack.

Up to two remote 1/O slave units or 64 optical transmitting
1/0 units can be connected to a remote 1/O master unit.
MNote, however, that I/O units cannot be connected to the

Count the number of O units on the remote VO slave unit in units of
B81/0 points in the same manner as the optical transmitting unit.
For example, a unit provided with 16 points is counted as two units.

SYSMAC-C250 exceeding 256 1/O points because the
maximum number of /0 relays provided to the PC is 256.
In terms of optical transmitting 1/0 unit, the maximum
number of units that can be connected to the SYSMAC-
€250 is 32 because eight /O points are provided per
optical transmitting |/O unit.
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When connecting the remote 1/0 units and/or optical transmitting 1/0 units to
the SYSMAC-C500:

' SYSBUS {exclusive fiber optics cable)  $YSMAC-C500 expansion IFQ rack

*Transmission distance:
800m max.

5 = Remote Y0 slave unit =
Optical transmitting O units  (Type 3G2A5-RT002-E) Repealer Dptlcal 1ransmlmng WO units

{Type 3G2A5-RM001-E) {Type 3G5A2-RPT01)

Remote YO master unit

6440 units max.
Count the number of VO units on the remate IO slave unit in units of
. . 8 10 points in the same manner as the optical transmitting unit.
The number of 1/O points prowded Forexample, a unit provided with 16 points is counted as two units.
to the system: 512 max.

The remote /0 master unit can be connected to any /0
connector on the SYSMAC-C500 CPU rack or to the
SYSMAC-C500 expansion [/O rack,

Up to two remote 1/0 slave units or 64 optical transmitting
1/0 units can be connected to a remote 1/0 master unit.
Note, however, that /O units cannot be connected to the
SYSMAC-C500 exceeding 512 /O points because the
maximum number of 1/O relays provided to the PC is 256.
In terms of optical transmitting 1/O unit, the maximum
number of units that can be connected to the SYSMAC-
C500 is 64 because eight 1/O points are provided per
optical transmitting 1/0 unit.

If more than 32 units of the optical transmitting and
remote I/0 slave units are to be connected to the program-
mable controller, a repeater (Type 3G5A2-RPTO1) must be
connected as the 33rd unit. {In this case, disregarding the
number of 1/0 points the remote [/O slave unit possesses,
count it as one unit.)
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7.9.4 Diagnostic functions

The SYSMAC-C series programmable controller is manu-
factured with a consistent design philosophy supported by
high technology for integration of components under the
most advanced quality control system. As a result of these
excellent manfuacturing conditions, the PC is capable of
minimizing time required for troubleshooting should a
failure occur. This is because the PC is provided with
various diagnostic functions.

® Diagnostic functions for hardware
{Checks CPU, 1/O unit bus, and SYSBUS)
® System diagnosis
{Checks the remate 1/Q unit system for correct use)

These abnormal statuses can be monitored by messages and
FAL numbers displayed on the LCD of the programming
console.

In addition, the PC has the special auxiliary relays, each of
which is assigned to output an abnormal status. These
relays associated with the user program allow the PC to
provide flexible countermeasures against failure because the
decision can be made whether to continue or stop the
operation of the system.
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® Power of expansion 1/Q
rack is turned OFF.

® Transmission line
{SYSBUS]) is discan-
nected.

No END station is
specified.

Transmission error occurs
on SYSBUS, ***>

Faiture has occurred in 1/O
bus of expansion |/O rack.

Failure has occurred in
remote 1/O slave unit or
optical transmitting /O
unit,

Failure hag occurred in
remote /O master unit.

Wrong address has been set
for remote |/O slave unit.

CPU
WAITG

& Transmission error occurs
in SYSBUS, ****
® SYSBUS is disconnected.

@ Power of remote 1/O unit
or opticai transmitting
1/O unit is turned OFF.

# Failure has occurred in
CPU.

Faiiure has occurred in 1/O
bus of expansion 1/Q rack,

Failure has occurred in
remote 1/O master unit.

RMTE
O
ERR

@ |/O unit or optical trans-
mitting /O unit is
removed from or mount-
ed 10 expansion /O rack.

e Channel number assigned
to |/O unit of program-
mable controiler and that
assigned to optical trans-
mitting 1/0 unit are over-
japped.

/O
VER
ERR

Mounting positions of
input and output units
mounted 1o expansion
1/0 rack are exchanged.

Bath optical transmitting
input and output units are
assigned to same channei.

/O
SET
ERR

@ illumination o©: extinguish © : flashing

** Failure codes BQ to B3 are assigned to remote 1/0 master units in sequence starting from the unit assigned with the lowest-order channel

nurnber.

**% These numbers indicate the special auxiliary relay numbers of the PC.

#%%% |f the same address is assigned to two remote 170 slave units or the same channel is assigned to plural optical transmitting 1/C units in
duplication, the data will compete for the SYSBUS. Conseguently, a transmission error will frequently occur. The transmission error also
occurs because of influence of external interference light when no protective cap is put on the unused of the two fiber optics connectors

on the end RSU.
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Turn on power of expansion [/O rack and optical transmitting 1/0 unit one
after another.

# Specify remote 1/O slave unit or optical transmitting 1/O unit assigned
with the greatest channel number as end RSU),
# For details on specifying end RSU, refer to 7.9.5, identifying

- — — — 9112 ON abnormal /O unit when transmission error occurs in SYSBUS,
_ » _ _ Check remaote 1/Q slave unit, 1/0 unit, and base unit mounted to expansion
. 110 rack.
Replace faulty remote §/O slave unit or optical transmitting 1/Q unit with
a o - o new one,
Replace faulty remote I/0 master unit with new one.
® Assign address either O or 1 to remote [/O slave unit.
_ — o — e If 2 or 3 is specified as address of remote 1/0 siave unit, this address will
be ignored,
When cause of failure is removed, unit will recover from abnormal state
o - o o automatically. if not, replace power supply of each unit or unit itself with
new one,
For details on this, refer to 7.9.5, Identifying abnormal 1/O unit when
transmission error occurs in SYSBUS,
@ © - © 6112 ON B0 to
* * # BS *x
_ > _ Check remote /O slave unit, 1/O unit, and expansion /0 rack.
. _ _ _ Replace remote 1/0 master unit with new one,
After verifying 1/O table by using programming console, assign channel
number to each |/O unit correctly.
6110 ON
- - - - EE XD E7
After verifying 1/O table by using programming console:
_ -« _ _ # Return input and output units to their original mounting positions.
- ® Generate |/O table again.
EQ

7-43



omRon SYSMAC-C series

1SPECIAL 1/0 UNITS

PART 2

INTERNAL AUXILIARY RELAYS AND FAILURE
CODE

In case a failure of those listed in List of failures and alarm
outputs in 7.9.4 occurs in any of the remote or optical
transmitting [/O units connected to a SYSMAC-C series
programmable controller, the abnormal unit can be

Configuration of 59CH
Relay number 15 _i4 13 12 11 10

07 06 05 04

identified by monitoring the internal auxiliary relays of
channe! number 58 of the PC.

The following figure and table show the relation between
how each relay of channel number 59 is used to identify
the abnormal unit and what each failure code displayed on
the programming console of the controller means.

03 02 01 0O

o o8
sl [ [ 1 T[] ]

[ofo] |

High-order digit

Low-order digit

| |
t Failure dis_play

| incrementing flag
Remote 1/0 failure flag

The failure codes BQ to B3 are sequentially
assigned to the remote /O master units mounted
to the CPU rack of the PC or an expansion 1/0
rack starting from the unit assigned with the
lowest-order channel number.

Remote 1/0 unit

Number 8 indicates that a failure has occurred

8 in a remote |/O master unit.
Mumber 0 indicates that a failure has occurred
BO to 0 in the remote |/C slave unit mounted to the
B3 expansion 1/O rack number 0.

Number 1 indicates that a failure has occurred
1 in the rgmote /O slave unit mounted to the
expansion |/O rack number 1.

Optical assigned to the optical transmitting 1/0 unit in
transmitting use.
/0 unit

Numbers 00 to 31 indicate the channet numbers

Number 0 indicates the optical transmitting

0 1/0 unit specified as an L channel.

00 to
31 1 Number 1 indicates the optical transmitting
1/Q unit specified as an H channel.

Failure display incrementing flag
flag ON and OFF.

Remote /O failure flag

EXAMPLES OF IDENTIFYING ABNORMAL UNIT

: When a failure has occurred in plural units, the displayed failure code can be incremented by turning this

: This flag indicates that a failure has occurred in a remote 1/O unit or an aptical transmitting 1/O unit.

%%"&-‘é CPU rack
8858

acoooc

w bie)

neRel v
[ *7CH

: t L——-5CH, 6CH

| L===-1CH, 2CH, 3CH, 4CH
Leemm - 0CH

la

I

30 channel 'L

Optical Optical Opucal H Optical
transmitting ransmitiing transmmmg transmitting|
WO rack 1/0 rack nl.n‘O rack 1/0 rack

Expansion 1/0 rack

——-12CH, 13CH

L) lag L.
i

L]
ﬁ S a

30 channel “H"* 31 channel “L” 31 channel “H"

B22ann 18CH
[
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1. In the above system,

if a failure occurs in the optical
transmitting 1/0O unit specified as channel number 31
with lower-order addresses (31CH L"), the contents of
number 59 channel will be as follows.

2.

Example of user program for failure display
The following is the user program for failure display
{59CH]}.

5903

[ When a failure occurs, the
15 0 it IglgOV contents of 59CH are saved
sscH fo 01 1o 00 1]oo00o0f1 00 of {Dooo to data memory DMOOO.
5900

At this point, when number 59 channel is monitored by
using the multipoint monitoring function of the
programming ceonsole, the following message will be
displayed on the console.

The next channel to be
displayed isspecified.
Relay Nas. 00 to 03 of
BI9CH are masked.

If a failure is occurring in
the specified channel, its
channel number is
displayed. [f not, all the
contents of BOCH are
cleared to Q.

Program for verification
and error processing.

L Denotes the optical
transmitting 1/0 unit If a failure occurs in the
specified as 31CH optical transmitting /O
L. unit specified as 31CH

"L", the programmable
controller stops its
operation,

To display the contents of the optical trans- I
mitting 1/0 unit following the one whaose con- S
tents are currently being displayed on the
programming cansole, number 5800 internal
auxiliary relay that serves as a failure display
incrementing flag is monitored, When a forced
SET operation is subsequently performed, the
programming console displays the contents of
the next optical transmittina 1/Q unit,

7.9.5 Identifying abnormal 1/0 unit when
transmission error occurs in SYSBUS

FAILURE BEFORE REMOTE I/O MAIN UNIT

RECOGNIZES END RSU

On some occasions, the T/R ERR indicator on the remote

I/O master unit blinks while the END RS CHK indicator

remains illuminated, even though the end RSU is specified.

In such case, chances are that the transmission line

(SYSBUS) may be disconnected, or the power of the

expansion 1/Grack or optical transmitting 1/O unit may be

turned OFF.

To spot the location of the failure, observe the following

procedures.

1. Specify 1/0 unit immediately before the one specified
as the end RSU.

2. Check that the END RS CHK indicator on the remote
1/O master unit extinguishes.
Repeat this procedure until the END STA CHECK
indicator goes out. When the END STA CHECK
indicator extinguishes, it means that the failure occurred
in the transmission line between the 1/Q unit being
specified as the end RSU when the indicator goes out
and the /O unit that was specified as the end RSU
immediately before.

If a failure ocecurs in the remote /0 master station
mounted on the CPU rack, the display hecomes as
follows.
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This transmissicn line is defective

CPU rack

The ENDRS
CHK indicater
goes out when
this IO unit

is specified as
theend RSU

The ENDRS 110 unit that was
CHK indicator ariginally specified as
does not go out the end RSU

when this /O

unit is specified

as the end RSU

———Remote VO unit or optical transmitting ¥O unit - 7

AFTER REMOTE 1/0 MAIN UNIT RECOGNIZES END
RSU

Check the 1/O units one after another. The failure has
occurred between the 1/0 unit whose T/R ERR indicator
is illuminating and the one whose T/R ERR indicator is
blinking.

This transmission line is defective
o ———

CPU rack

Tre T/R ERR indicatar
of this ¥O unitis
bilinking

Tha T/R ERR indicator
of this VO unitis
blinking

S———————Remote 10 unit or optical KO it

7.10 HANDLING OF FIBER OPTICS CABLE

Although the fiber optics cable possesses adeguate mecha-
nical durability, be careful not to drop any heavy object on
it

Connect or disconnect the fiber optics connector by hold-
ing its plug, and never by the fiber optics cable.

The fiber optics connector cannot be connected in the
reverse direction, so confirm its direction when connecting
it and be sure to insert the connector until it locks.

Be careful not to soil the connecting portion of the fiber
optics connector. Place the protective cap; attached as an
accessory, on the connectar when not in use. Should the
connector be soiled, wipe the dirt off gently with absorbent
cotton soaked with ethyl alcohol or a elean tissue paper,

Do not use an organic solvent other than ethyl alcohol.

The fiber optics cable is very flexible and has a minimum
bending radius of 15mm, but avoid using it with small
bending radius.

Fiter optics cord

Fiber optics connector plug

Protective cap
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8.1 HOST COMPUTER LINKAGE .S‘./STEIVI
CONFIGURATION

The SYSMAC-C Series realizes an efficient as well as
effective decentralized control of factory automation by
linking a host computer to the PC,

CONNECTING PLURAL PROGRAMMARBLE
CONTROLLERS (1 TO 32) WITH ONE HOST
COMPUTER SUCH AS MINICOMPUTER OR
PERSONAL COMPUTER {SYSWAY)

All internally controlled data of the programmable con-
troller such as the SYSMAC-V8, SYSMAC-C500, or
SYSMAC-C250 can be transmitted to/from the host
computer,

The data transmission rate is selectable from 300, 600,
1.2k, 2.4k, 4.8k, 9.6k, and 19.2k bps.

The RS-232C or RS-422 interface can be used to connect
the host computer with the programmable controller.

For data transmission between the host computer and
programmable controlier, an exclusive synchronization is
employed. Therefore, the data transmission rate of the host
computer must be synchronized with that of the program-
rable controller,

Type 3G2A5-LKQ07-E/3G2A5-LK0O08-E host link unit
must be mounted to the programmable controller
(SYSMAC-C500 and SYSMAC-C250).

The number of Type 3G2A9-AL001 link adapters that
serve as the distributor for the data transmission cables is
determined by the number of pieces of equipment linked
with the programmable controller. That is, where the
number of those pieces of equipment is represented as n,
n-1 link adapters are required.

The twisted pair, shielded cable of the RS-422 interface
provides an extension of 500m.

Systems configured of remote /O, I/0, or PC link unit can
be used in parallel with the system of the host computer
linkage.

Be sure to use an exclusive power supply unit {Type
3G2A4-PS221-E) for the linkage rack of the SYSMAC-
C2b0.
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SYSWAY SYSTEM

Communication method: 4-wire, half duplex system

Transmission format: 1:N (RS422) or 1:1 (RS-232C)

Transmission rate: 300, 600, 1.2k, 2.4k, 4.8k, 9.6k, or
19.2k bps selectable

Synchronization system: Start-stop synchronization system,
independent synchronization system

Host computer

Link adapter -
Type 3G2A2-ALODT

Transmission control procedure: Exclusive control proce-
dure (1:N) or OMRON original protocol {1:1}

Maximum No. of programmable .

controflers connectable: 32 {when the 1:N transmission
control procedure is used)

Transmission line: Twisted pair, shielded cable

Personal computer or
minicomputer

—— Link adapter Type 3G2A3-AL003/3G2AS-ALO04-E

SYSWAY: 1line

Total extension —
length: 508m max,

SYSMAC-C250
link rack

SYSMAC-C500 GPU rack

SYSMAC-C500 host /
link unit SYSMAC-C500 host

Typa 3G2A5-LKOD7-E/ link unit
36G2A5-LK00B-E Type 3G2AS5-LK007-E

Maximum No. of programmable 3G2AE-LKODS'E
controllers cennectable: 32

or SYSMAC-V8x32=65,536

PROGRAMMABLE CONTROLLER
LINKAGE SYSTEM CONFIGURATION

8.2

This system is designed for the purpose of decentralized
control and aliows data transmission between program-
mable controllers to be easily performed by using an
exclusive relay area.

The wiring procedure has been simplified, thereby sig-
nificantly reducing the installation cost,

Be sure to use an exclusive power supply unit (Type
3G2A4-PS221-E) for the tink rack of the SYSMAC-C250,

SYSMAC-C250 link
gannecting cable
Type 3G2A4-CNG11

SYSMAGC-C500 SYSMAC-C5C0

CPU rack _ - CPU rack
o (=1=] (===
AERN | g ARERANEE |}
]
i 1
SYSMAC C500 host SYSMAC-C500 host
link unit link unit

Type IG2A5-LKOOT-E/

Type 3G2A5-LK007-E/
3G2A5-LK008-E

3G2A5-LK0O8-£

Maximum No. of i/ points available: SYSMAC-CBO0 x 32~ 16,384

128k bps

8 (when SYSMAC-C250 or SYSMAC-
C500 serves as a master station)

Twisted pair, shielded cable

Approx. 25ms (64 points x 8
programmable controllers)

500m max. {branch cable: 10m max.}

CPU watchdog timer,
transmission error check

When 8 programmable controllers linked:
64 points/controller

When 4 programmable controilers linked:
128 points/controller

When 2 programmable controllers linked:
256 paints/controlier

NOTE: When the system is configured of SYSMAC-C series
programmable controllers only, the number of controllers
to be linked can be specified by using a selector switch,
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SYSMAG-C250 link rack

SYSMAC- CSCIO CPU rack

SYSMAC-C250 CPU rack

SYSMAC-C50¢ PC link unit Type

PC link unit Type 3(G2A8-LK003-E
3(G2A5-LKEO3-E

When the SYSMAC-C500 or SYSMAC-C250 serves
as a remote O master unit, a maximum of 8
programmable contraliers can be connected,

Link adapter
Type 3G2A9-AL001

1
i

SYSMAC-C250

SYSMAC-C500 CPU rack link rack SYSMAC-C250 CPU rack

I

SYSMAC-C500
PC link unit Type
3G2A5-LK003-E

SYSMAC-C500
PC link unit Type

SYSMAC-Cst0
CPU rack

5YSMAC-CE00
CPIJ rac!c

SYSMAC-C500

PCink unittype

3G2A5-LK003-E SYSMAC-C500
PClink unittype

3G2A5-LK003-E Conneclorfur link-connecting 3G2A5-LK003-E

SYSMAC-C250 link-connecting cable
Type 3G2A4-CN511

8.3 I/O LINKAGE SYSTEM CONFIGURA-
TION

The employment of fiber optics cabies has improved noise-
resistance of the PC resulting in higher reliability of the
system.

The wiring procedure has been simplified, thereby sig-
nificantly reducing the installation cost.

The maximum transmission distance between the PCs is
800m.

By using the user program of the PC to which the remote
I/O master unit is mounted and the user program of the
controller to which an 1/O link unit is connected, the
data of the i/O base can be transmitted/received among a
maximum of 16 PCs.

cable is pravided on tha
laft side only.

The PC to which the remote I/O master unit is connected
functions as the primary station that controls the flow of
data.

The PCs to which an [/O unit is connected functions as a
secondary station that actually transmits and receives data.

The maximum number of /O link units that can be
controlled by the remote 1I/O master unit differs depending
on the maximum number of |/O points provided to the
PC to which the remote I/O master unit is connected and
the number of 1/0 points of each 1/0 link unit connected.

The number of the 1/0 link units is determined as follows:
The maximum number of /O poinis of the program-
mable controtler to which the remote |/O master unit is
mounted > the total number of [/O points of each 1/0
link unit connected.
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CONNECTING I/O LINK UNITS ONLY TO REMOTE
1/0 MASTER UNIT {SYSBUS):
800m max. ‘800m max. 800m max. OMRQN original fiber aptics cable
A > — —
SYSMAC-C500 SYSMAC-C500 VSySMAC Cizo v SYSMAC-C500
CPUrack- . CPU rack :expansion O rack i} i} expansmn UO rack
RAEREAEE | ; I == T EIL‘IEI
i = om MR E e . "
| [ sysmaccizovo (I
link wnit 1
: {Type 3G2A6-LKO10-E)
SYSMAC-CS00 remate SYSMAC- csoo Y0 link unit SYSMAC- cson 10 Tink unit
O master unit {Type 3G2A5-LX010-E} [Type 3G2A5-LKO10-E}

[Type 3G2A5-RM001-E}

SYSMAC C120 CPU rack

CONNECTING 1/O LINK UNIT, OPTICAL TRANS-
MITTING 1/0 UNIT, AND REMOTE 1/0 SLAVE UNIT
TO REMOTE I/O MASTER UNIT (SYSBUS):

OMRON original fiber optics cable
800m max. 800m max. 800m max.

! - / ,4
SYSMAC-C500 » SYSMAC{:SUO
CPU rack l ” | ' SYSMAC-C500 " , | sxpansion G rack
i B i EEEEEEEE | 5 M| EEEEEEEE | W

16 pragrammable controllers max.

SYSMALC-C260 CPU rack

800m max, SYSMAC-C120 expansion /0 rack

SYSMAC clao 1o

= link unit 800m
{Type 3G2A6-LKO10-E} max.
SYSMAC-C500 ramote SYSMAC-CE00 UE link unit SYSMAC-C500 ramote
1/ master unit = = {Type 3G2A5-LKD10-E} G slave unit 2 - =
- . QOptical transmittin. {Type 3G2A5-RTO0Z-E} § =
(Type AG2A5-RMOO1-E) VO wnit 4 ¥ SYSMAC-C120 CPU rack
800m max.

SYSBUS: 1line

Optical rransmitting
10 unit

SYSBUS SYSTEM

Communication method: Bidirectional, half-duplex
Transmission format: 1:N

Transmission rate: 187.56k bps

Transmission system: TDM {Time Division Multiplex
system)

Synchronization: Start-stop synchronization
Transmission control procedure: Exclusive transmission
{cyclic control system)

Maximum number of programmable controllers con-
nectable: 64 {transmission capacity: 8 points/unit)
Transmission cable: 2-core fiber optics cable {quartz-
polymer, 250um dia, core)

S SYSMAC £500 expansion
UO rack

SYSMAC-CE00 1O
link unit Type
3G2A5-LK010-E

SYSMAC-C250 CPU rack
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PERIPHERAL EQUIPMENT

9.1 AVAILABLE TYPES

~ Supply voltage: AC 11071207

e No, of pieces of peripheral equipment that can be mounted:

2 max. 3G2A5-MSBO1-E 8kg max.
¢ Programmable controller connectable
o Memory cassette (option}
e Supply voltage: AC 220/240V
e No. of pieces of peripheral equipment that can be mounted:

2 max, 3G2AB8-MSB02-E 8kg max.
e Programmable controller connectable
¢ Memory cassette {option)
Vertical type {for SYSMAC-C500 and SYSMAC-C250)
e Current consumption: 260mA max. 3G2AB-PRO13-E 400g max.
Harizontal type {for SYSMAC-C120) .
e Current consumption: 260mA max, 3G2A8-PRO1S-E 400g max.
Connect this adapter to the PC when the programming console )
Is connected to the controller via a connecting cable. 3G2A5-AP0D1-E 400z max.
Mount this base to the programming console when the
programming console is connected to the controller via a 3G2A5.BP0O01 400g max.
connecting cable.
For PROM, ROM-GA {2732A), ROM-H (2764), ROM-I {27128}
e Current consumption: 850mA max, 3G2A5-PRWO4-E 540g max.
Interface for X-Y plotter.or printer
® Memory cassette {option) 3G2A5-PRTOI-E 540g max.
e Current consumption: 400mA max.
Interface between programmable controller and graphic y A
pregramming console (CRT) or multisupport base (MSB} 3G2A5-IPO0T-E 4D0g max.
For SYSMAC-V8, SYSMAC-M1R, SYSMAC- MBR, SYSMAC-
POR, and SYSMAC 56 3G2AB-CMTO1-E 400g max,
. Current consumption: 160mA max,
For SYSMAC-V8 pragramming console ar MSB interface 3G2A5-AP002 400g max,
For SYSMAC-C Series (ladder diagram) 3G2A5-MPOD1-E 1009 max.
For SYSMAC-C Series (iadder diagram) 3G2A5-MPQQ2-E 200g max,
For SYSMAC-M1R or SYSMAC-M5R 3G2A5-MPQ0O3-E 200g max,
For SYSMAC-POR 3G2AB5-MP004-E 2009 max.
For SYSMAC-56 3G2A5-MPOQ5-E 200g max.
For SYSMAC-V8 3G2A5-MPO0B-E 200g max.
For SYSMAC.C Series (ladder diagram) AC 100/110/120V 3G2AB-CRT19 20kg max,
» Keyboard unit )
e Memory cassette mounted AC 220/240V 3G2A5-CRT20 20kg max.
Keyboard unit for CRT of C series {incl, 3G2AB-CMPGO1) 3G2A5-CKB19 1kg max.

] Memory cassette 3G2A5-CMPD1 500g max.

Character generatar ROM 3G2A5-CCGOT
PC board of RAM mounting 3G2A2-CMBO1
Connecting interface board 3G2A2.CIB12
2m (for programming censole, CRT, multisupport base, and .
SYSMAC-VE) 3G2A2-CN221 3509 max.
2m (also for X-Y plotter} SCY-CN2Z01 2209 max.
1.5m SCYPOR-PLGOD1 50g max,
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PART 2

Multisupport base

"1

A

(T

auEmann
" mT
—H =
(LT e
Ne— .
S

[ |
Programming console
herizontal type

Printer interface

Cassette interface

"N

PROM writer

Programming consale vertical type

Printer
X-Y plotter

RS-422

On-line connection
with C&V8

Peripheral interface

Programming console base
l Programming console adapter (for C usel

Programming console adapter (for SYSMAC-V8)

tape recorder
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PART 2 PERIPHERAL EQUIPMENT |:

9.3. CONNECTIONS

SYSMAC-C500

Programming console horizontal type
EEEEE
AN |

= mmm,:

Pregramming console
vertical type

SYSMAC-C250

Programming console
adapter for

SYSMAC-C Series A4
N— >
Cassette
l tape recorder

Programming console base for
SYSMAC-C Series

PROM writer
<
oDy T -

EPROM

SYSMAC-C120

:f

Peripheral interface

EPROM
Cassette
SYSMAC-POR tape recorcer
SYSMAC-56 Cassette o
SYSMAC-M5R in{eﬁace - ._‘.
SYSMAC-M1R
TE::::::D‘hﬁs <D

Cassette
1ape recorder
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'CHAPTER 9' | PERIPHERAL EQUIPMENT PART 2

9.4 AVAILABLE FUNCTIONS

® Printer
EPSON terminal printer (Model MX-80 TYPE I[I/1] or
Model RX-80)

® X-Y plotter {manufactured by GRAPHTEC CORP.}
Models WX4638BR, WX4731, MP1000, WX4875, or
WX4631R

& C(Cassette tape recorder {commercially available)

9-4
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APPENDIX A
LIST OF RELAY NUMBERS

Input/output
relay

256

0000 10 3115
OOCH|01CH|02CH |03CH[04CH [0S5CH [06CH [07CH|08CH |09CH [10CH [11CH|[12CH [13CH [14CH |15CH
00 00 00 00 00 Q0 00 00 00 00 a0 00 oo 00 00 00
01 01 01 01 01 o 01 01 o1 01 01 01 01 01 01 o1
02 02 02 0z 02 0z 02 02 02 02 | 02 02 02 0z 02 02
a3 03 03 03 03 03 03 a3 03 03 03 03 03 03 03 03
04 04 04 04 04 o4 04 04 04 04 04 04 04 04 04 04
05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
[¢5] 06 08 08 06 06 06 06 06 06 06 06 06 06 06 06
07 07 07 07 07 07 07 07 07 o7 07 Q7 07 07 07 07
08 08 og 08 08 | 08 08 08 08 0g o8 08 08 08 08 08
09 09 09 09 09 09 09 09 09 09 09 09 09 08 09 09
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
11 11 11 11 11 11 i1 11 11 11 11 11 11 11 11 11
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
13 13 13 13 13 13 13 13 13 i3 13 13 13 13 13 13
14 14 | 14 14 14 14 14 14 14 14 14 14 14 14 14 14
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

NOTE: Relays 1600 to 3115 {i.e., 256 points), in other words, relays of channels 16 to 31 can be used as internal auxiliary relays,

A-1
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¢ LIST OF RELAY NUMBERS

APPENDIXES

3200 to 6010
32CH|33CH{34CH|35CH|36CH |37CH |38CH [39CH [40CH [41CH|42CH [43CH [44CH[45CH|46CH |[47CH
00 00 00 00 00 og a0 00 00 00 | 00 Qo0 00 00 00 00
01 01 01 93] o 01 01 01 1 01 01 01 01 01 Q1 o1
02 02 02 02 02 02 Q2 02 02 0z 02 02 02 02 02 02
03 03 03 a3 03 03 03 03 03 03 Q3 03 03 03 03 03
04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
06 06 06 06 06 06 06 06 a6 06 06 06 06 06 06 06
07 07 07 07 07 Q7 07 07 07 o7 07 07 o7 07 a7 07
08 08 08 08 08 08 08 08 08 08 08 08 08 08 08 08
09 09 0s 09 09 09 09 09 09 09 09 09 Q9 09 09 09
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
11 11 1 " 1 11 11 11 1Al 11 11 11 11 11 i1 11
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
13 13 13 13 13 13 13 13 13 13 13 13 13 13 i3 13
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
;ﬂiﬁﬂib 459 15 15 15 15 i5 15 15 15 15 15 15 15 15 i5 15 15
relay 48CH|49CH| 50CH|51CH|52CH |53CH | 54CH| 55CH|56CH| 67CH | 58CH|59CH [60CH| 61CH, 62CH|63CH

00 00 00 00 00 oo 00 00 Q0 00 00 00 00

o1 01 01 01 a1 o1 01 01 01 01 01 01 o1

02 02 02 02 02 02 02 0z 02 02 02 02 02

03 03 03 03 03 03 03 03 03 03 03 03 a3

04 04 04 04 04 04 04 04 04 04 04 04 04

05 08 05 05 05 05 05 05 05 05 0§ 05 05

06 06 Q8 06 06 06 06 06 06 06 06 06 06

07 07 o7 a7 o7 07 o7 07 07 Qa7 a7 o7 o7

08 08 08 08 08 08 o8 o8 08 08 08 08 08

09 0g 09 s 09 09 09 09 09 09 09 09 09

10 10 10 10 10 10 10 10 10 10 10 10 10

11 11 11 11 11 11 11 11 11 11 11 11

12 12 12 12 12 12 12 12 12 12 12 12

13 13 13 13 13 13 13 13 13 13 13 13

14 14 14 14 14 14 14 14 14 14 i4 14

15 15 15 15 15 15 15 15 15 i5 15 15

* BACH is used for diagnostic operations related to the remote 1/0O units only when the 58CH is in use.

Refer to 7.7, Remote 1/0 unit in Part 2 for details.
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LIST OF RELAY NUMBERS |

This relay turns ON when the FUNS9 (STOP) instruction is executed and

6011 These relays
indicates that a power failure has occurred in the input power supply. can be turned
This relay serves as a data retention flag. When it is turned ON, the data of /O SNa?]rglﬂ.: .
6 relays, internal auxiliary relays, and link relays are retained and when it is turned O{IT-NOT o
012 OFF, those data are all cleared on starting the RUN operation. This relay func- instruction
tions only when the operation mode of the PC is changed from PROGRAM to on.
6% MONITOR or RUN,
¢ 6013 *3
6014 *2
6015 This relay serves as a LOAD OFF flag. If it is turned ON, all outputs will be
turned OFF, and if this flag is turned OFF, all outputs will continue.
6100 1
a1 2] x100 When the FAL or FALS [diagnostic) instruction is
6103 a executed, the FAL No. {01 to 99} is output in each of
these relay numbers.
8104 1
6105 | 2 .
6106 | 4 x10
6107 8
61 6108 This relay turns ON when the battery in the CPU is abnormal.
CH 6109 This relay turns ON when the scan time of user program exceeds 100msec.
6110 This relay turns ON when the number of 1/0 units meunted disagrees with that
registered.
6111 *3
6112 *1
6113 This relay is normally ON,
Special 6114 This relay is normally OFF,
ecia
aEiniary 45 6115 This relay operates anly one scan time at the beginning of the aperatian. Input only
relay 6200
6201
6202
6203
65204
6205
6206
82 6207 v
CH [ 6208
6209
6210
6211
6212
6213
6214
6215
6300 This relay is used to generate 0,1-sec clock pulse.
6301 This relay is used to generate 0.2-sec clock pulse,
6302 This relay is used 1o generate 1.0-sec clock pulse.
6303 This relay turns ON when the result of an arithmetic operation is not output in
BCD or when an error is detected in indirectly addressed data {error flag).
63 6304 This relay turns ON if a carry exists in the result of an arithmetic operation
oM {carry flag).
6305 This relay turns QN if the result when the Compare {CMP) instruction is executed
is more than {> flag).
6306 This retay turns ON if the resuit when the Compare (CMP) instruction is executed
is equal or 0 (= flag).
6307 This relay turns ON if the result when the Compare {CMP) instruction is executed
is less than (< flag).
9] Temporary memory relay 0 These relays
1 Temporary memory relay 1 are used with
Tempo- 2 Temporary memory relay 2 an LD or
rary 8 TR 3 Temporary memory relay 3 ouT
memory 4 Temporary memory reiay 4 instruction.
relay b Ternporary memory relay 5
B Temporary memory relay 6
7 Temporary memory relay 7

NOTE: For function details and use of relays

*1 to *3, refer to the following.

*1 — 7.7, Remote |/O unit in Part 2.
*2 — User’s manual for PC link unit
*3 — User’s manual for Host link unit
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LROOOO to 3115

00CH|01CH [02CH|03CH|04CH|0SCH |06CH| 07CH [08CH|09CH|10CH| 11CH| 12CH| 13CH| 14CH|15CH

00 00 00 Q0 00 00 o0 00 00 00 00 00 00 00 00 00

o1 01 01 01 o1 01 01 01t o1 o Qi 1 M 01 01 01

02 02 02 02 02 02 0z 02 02 02 02 o2 02 0z 02 02

03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

04 o4 04 04 04 04 04 04 04 04 04 | 04 04 04 04 04

05 0b 05 05 05 05 05 05 05 05 05 05 05 05 05 05

06 06 06 06 0B 06 06 06 a6 06 06 0B 06 06 06 06

07 Q7 Q7 a7 o7 07 07 Q7 o7 07 07 a7 07 o7 o7 a7

08 08 08 08 08 038 08 a8 08 08 08 08 08 08 08 08

0g 09 09 09 09 09 09 02 09 09 09 08 09 09 09 09

i0 10 10 10 10 10 i0 10 10 10 10 10 10 10 10 10

11 11 11 11 1 1" i1 11 11 11 11 11 11 11 11 11

12 12 12 12 12 12 12 12 12 i2 12 12 12 i2 12 12

13 13 13 13 13 13 i3 13 13 13 13 13 13 13 13 13

14 | 14 | 14 | 14 | 14 | 14 [ 14 | 12 | 14| 14 | 14 | 14 | 14 | 14 | 14 | 14

15 15 ib 15 5 15 15 15 15 15 15 15 15 15 15 15

Link rel 51
i retay 2 T6CH 17CH | 18CH| 19CH| 20CH | 21CH | 22CH| 23CH| 24CH] 25CH|26CH | 27CH| 28CH| 29CH [30CH | 31CH

00 oo 00 00 00 00 o0 jolv] 00 00 00 00 00 Q0 0 a0

o1 01 01 01 01 01 01 01 01 01 o1 01 01 01 01 1

02 02 02 0z 02 02 02 02 02 02 02 02 02 02 02 02

03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04

05 0s 05 05 05 05 05 05 05 05 05 05 05 05 05 05

QB8 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06

07 07 07 o7 07 07 07 07 07 o7 07 Q7 07 07 07 07

08 08 08 08 08 08 08 08 08 08 08 08 08 08 08 08

02 09 08 08 09 08 09 09 09 09 09 09 09 09 09 09

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

1 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

13 13 13 13 13 13 13 13 13 13 i3 13 13 13 13 13

14 i4 14 14 4 4 14 14 14 14 14 14 14 14 14 14

15 15 15 15 5 15 15 15 ib 15 15 i5 15 16 15 15

NOTE: If no PC link unit is used, the link relays can be used as internal auxiliary relays. ]
For details on how to use these relays, refer to the user’s manual for the-PC link unit.
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THROOOO 10 3115
00CH[01CH[02CH [03CH [04CH|05CH [06CH|07CH|08CH| 08CH| 10CH | 11CH|12CH[13CH|14CH|15CH

00 Q0 00 00 00 00 00 00 00 Q00 00 00 00 00 00 00
01 01 01 01 1! 01 o1 01 01 01 0 01 o 0 Q1 01
02 02 02 0z 02 02 02 02 0z 02 02 02 02 02 02 02
03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
04 04 04 04 04 04 04 | 04 04 04 04 04 04 04 04 04
05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
06 Q08 06 06 06 06 a6 a6 06 08 03] 06 06 06 06 06
o7 a7 07 07 07 07 Q7 a7 07 07 o7 o7 07 o7 07 07
08 08 08 08 08 08 08 0g 08 08 08 08 08 08 08 08
09 09 09 jole) 09 as 09 09 o9 09 09 09 09 09 08 0g
10 10 10 10 10 10 10 i0 10 10 10 10 10 10 10 10
11 11 1" 11 11 11 11 11 11 11 11 " 11 11 11 1
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

Holding relay 14 |14 |14 |14 |14 |14 |14 |14 |18 | 14 | 14 | 14 | 14 | 14 | 14| 14
g:;‘;;et'ﬁ;data 612 15 | 15 | 15 | 16 | i5 | 15 | 15 | 15 | 15 | 16 | 15 | 15 | 16 | 16 | 156 | 15
during & power 16CH|17CH|18CH|19¢H [20CH] 21 cH|22¢H] 23ck| 2acH]| 25¢cH | 26cH | 27¢H | 28CH | 20¢h]| 30CH |31CH
failure) 00 [ oo [ oo [ oo | oo ! oo |00 | 0o | oo | oo | oo | 00 | oo | oo | oo | oo

01 01 1] 0 01 01 01 01 01 01 01 01 1 01 01 03
02 02 02 02 02 02 02 02 0z 02 02 02 0z 024 02 02
03 03 a3 03 03 03 03 03 03 03 03 03 03 03 03 03
04 04 0 04 04 04 04 04 04 04 04 04 04 04 04 04
05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
0B 06 06 06 06 06 06 06 06 08 06 06 06 06 06 06
07 07 07 07 07 o7 07 07 07 07 o7 a7 07 07 07 07
08 08 08 08 08 08 08 ol 08 08 08 08 08 08 Qg8 08
0;¢] 09 09 09 09 09 09 09 09 08 09 09 09 02 09 09
10 10 10 10 10 i0 10 10 10 10 10 10 i0 10 10 10
11 11 11 11 i1 11 11 11 1 11 11 11 1 i1 11 1
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
13 13 13 13 13 13 13 13 18 13 13 13 13 13 13 13
14 14 14 14 14 14 i4 14 14 14 14 14 14 14 14 14
15 15 i5 15 15 15 15 15 16 i5 15 15 15 15 15 15

TIM.CNTO0O ta 127
000 | 010 (020 {030 {040 | 050 | 060 [ 070 | 080 (080 | 100 | 110 | 120

001 [ 011 [ 021 | 031 | 041 | 051 | 061 | 071 | 081 | 081 | 101 | 191 [121
002 [ 012 (022 (032 (042 (052 {062 | 072 (082 | 092 [ 102 | 112 | 122
003 | 013 | 023 (033 (043 | 053 [063 {073 | 083 (093 | 103 | 113 | 123
004 |014 | 024 (034 (044 | 054 | 064 | 074 [ 084 [ 094 | 104 | 114 | 124
005 |015 ;025 036 (045 |O6b {065 (075 | 085 [095 | 105 | 115 | 125
006 |016 | 026 (036 (046 |0O56 | 066 (076 | 086 (096 106 | 116 (126
007 | 017 (027 | 037 | 047 (057 | 067 077 | 087 | 087 | 107 | 117 [127
008 (018 | 028 (038 (048 (058 (068 | 073 (088 {098 | 108 | 118
009 1019 | 029 | 038 | 049 1059 | 069 | 079 | 089 | 099 | 109 | 119

NOTES: 1. Because the same timer or counter number is shared by the TIM, TIMH, CNT, and CNTR instructions, no
timer or counter number can be assigned to those instructions in duplication. Therefare do not program
a circuit in which timers or counters having the same number may be simultanecusly turned on.
2. When a power failure occurs, the data in the area used by a counter instruction (CNT or CNTR) is retained.

Timer/counter 128
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512 x

Daia memory 18 bit

DMOGO 10 511

oo0 | 010 | 020 | 030 | 040 | 050 | 0BO | O70 | 080 | 090 (100 | 110 | 120 ;130 (140 | 150
001 [ 011 | 021 | 031 | 041 | 0561 | 061 | 071 (081 (091 | 101 [ 111 [ 121 131 | 141 [ 191
002 012 | 022 1032 | 042 | 052 | 062 | 072 (082 (092 | 102 (112 | 122 | 132 | 142 [152
003 | 013 | 023 | 033 | 043 | 063 | 063 (073 (083 | 093 (103 [ 113 | 123 | 133 | 143 | 153
ova | 014 | 024 [ 034 | 044 | 054 | 064 (074 | 084 | 094 | 104 | 114 | 124 {134 | 144 | 154
005 | 0156 | 025 [ 035 | 045 | 055 | 065 [ 075 {085 | 095 [ 105 | 116 | 126 | 135 | 145 | 155
006 | 016 | 026 | 036 | 046 | 056 | 066 | 076 |086 (096 (106 116 | 126 | 136 | 146 (156
007 | 017 | 027 | 037 | 047 | 057 | 067 | 077 | 087 | 097 (107 | 117 | 127 | 137 | 147 | 157
008 | 018 | 028 | 038 | 048 | 058 | 068 | 078 |088 { 098 | 108 | 118 | 128 | 138 | 148 |158
000 | 019 | 029 | 039 | 049 | 059 | 069 | 079 | 089 | 099 | 109 | 119 | 129 | 138 | 149 (1568
160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300 (310
161 | 171 | 181 | 191 | 201 | 211 | 221 | 231 | 241 | 251 | 261 | 271 | 281 | 291 ;301 [3M
162 | 172 | 182 | 192 | 202 | 212 | 222 | 232 | 242 | 252 | 262 | 272 | 282 | 202 {302 (312
163 | 173 | 183 | 193 | 203 | 213 | 223 (233 | 243 | 263 | 263 | 273 | 283 | 203 |303 |313
164 | 174 | 184 | 194 | 204 | 214 | 224 | 234 | 244 | 254 | 264 | 274 | 284 | 294 | 304 | 314
165 | 175 | 185 | 195 | 205 | 215 | 225 | 235 | 245 | 2556 | 2656 | 275 | 286 | 296 | 305 | 315
166 | 176 | 186 | 196 | 206 | 216 | 226 | 236 | 246 | 256 | 266 | 276 | 286 | 296 | 306 | 316
167 {177 | 187 | 197 | 207 | 217 | 227 | 237 | 247 | 257 | 267 | 277 | 287 | 207 | 307 317
168 | 178 | 188 | 108 [ 208 | 218 | 228 { 238 | 248 | 258 | 268 | 278 | 288 | 298 | 308 | 318
169 [ 179 | 189 | 199 | 209 | 219 | 220 | 239 | 240 | 259 | 269 (279 | 289 | 289 | 309 | 319
320 | 330 | 340 | 350 | 360 | 370 | 380 | 390 | 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470
321 | 331 | 341 [ 351 | 361 | 371 | 381 | 391 | 401 | 411 | 421 | 431 | 441 | 451 | 461 | 4N
322 | 332 | 342 | 352 | 362 | 372 | 382 | 392 | 402 | 412 | 422 | 432 | 442 | 452 | 4B2 | 472
393 1333 1343 | 353 | 363 | 373 | 383 (393 | 403 | 413 | 423 | 433 | 443 | 463 | 463 | 473
324 | 334 | 344 | 3654 | 364 | 374 | 384 | 394 | 404 | 414 | 424 | 434 | 444 | 454 | 464 | 474
325 | 335 | 345 | 365 [ 365 { 376 | 385 | 395 | 405 | 415 | 425 | 435 | 445 | 465 | 465 | 475
326 | 336 | 346 | 356 | 366 | 376 | 386 | 396 | 406 | 416 | 426 | 436 | 446 | 456 | 466 | 476
327 | 337 | 347 | 357 | 367 | 377 | 387 | 397 | 407 | 417 | 427 | 437 | 447 | 457 | 467 | 477
328 | 338 [ 348 | 358 | 368 | 378 | 388 | 398 | 408 | 418 [ 428 | 438 | 448 | 468 | 468 | 478
320 | 339 | 349 | 359 | 369 [ 379 | 389 | 399 [ 409 | 419 [ 429 [ 439 | 449 | 459 | 468 | 479
480 | 490 | 500 | 510

4381 | 491 | 601 | 11

482 | 492 | 502

483 | 493 | 503

484 | 494 ; 504

485 | 495 | b0b

486 | 496 | 506

487 | 497 | 807

488 | 498 | 508

489 | 499 | 509

NOTE: The contents of the data memaries are retained during a power failure.

A data memory consists of 16 bits.

14|13|12|11|10|9| 8| 7|6 |5 |4 2{110
14113121 10|9 | 8| 716|5(4(3)2[1]0
14(13}12}11)10[{ 98| 7|6 (|5{4[3[2]|1]|0
14)13]12/11|1018 | 8| 7{6]15]|413]|2]|1]0
14|13|12|11|10|9|8|7|6]|5|4|3[2}1]0
14|13[12|11]10/9 | 8 6(5{4|3j2]1]0

NOTES:
1. The data memories cannot be used with bit designation instruction (for example, LD, AND, OR, OUT/} or SFT instruction.
2, The data memories can be specified indirectly.
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APPENDIX B
LIST OF INSTRUCTIONS

BASIC INSTRUCTION

Logical start operation Relay No. 41

LOAD ’—! — 4 LD

Input/output relays

Logical NOT start

LOAD NOT —F— 4 LD NOT Relay No. ; Internal auxiliary relays | 4-1
[0 | [vor ] Faome] | s sty Yo
Logical AND aperation N
AND — 3 AND Relay No. Link relays 4-1
- LROO00 to 3115
AND NOT 3 l AND | I NOT ‘ |Relay I\fo.! Logical AND NOT Holding relays 4-1

operation HRO000 to 3115

Logical OR operation | 100 o TIMOOO to 127

——
OR - 3 Relay No. Counters 41
CNTO00 to 127

Logical OR NOT Temparary memory
operation relays TROto 7 41

{Temporary memory
relays can only be used
with the LD instruc-

OR NOT

w

0OR I NOT |{RalayNo.

tion.)
Logical AND operation
AND LOAD 5 with the previous 42
condition
Logical OR operation -
OR LOAD 5 IENEE Z“;LZ itti;gnprevious 4-3
Outputs the result of a
logical operation to the Relay No.
ouT _O Felay No. specified output relay, 0000 to 6015 .
6 out internal auxiliary relay, | LROOOO to 3115 41
latching relay, or shift HRO0O0O to 3115
register, TROto 7
Inverts the result of a {Temporary men?jor\.: h
logical operation and relays can be used wit
then outputs it to a the QUT instruction
OUT NOT — 8 [our || wot | |RelavNo| | specified output relay, | oIV} 41
internal auxiliary relay,
helding refay, or shift
register.
TIM Timer No. ON-delay timer Timers/counters
TIMER —@ 8 [ ] — operation 000 to 127 4-3
et value 1 .
Set time: 0 to 999.9 sec
Courar Down counter Constant
COUNTER cp 3 CNT operation 0000 to 9999 4-5
CNT Set value: 0 to 9999 :
R Set value External setting
—— oo ] e
LROO to 31
HROO to 31




omRon SYSMAC-C series

""&Mﬁw ”‘a:@we LR

fﬁ . LIST OF INSTRUCTIONS

APPENDIXES

APPLIED INSTRUCTIONS

NOP {FUNDO)

o | Encrion - ~ -
Causes all the relay coils
hetween this instruc-
tion and the ILC
instruction 1o be reset
02 INTERLOCK ar not reset according 47
to the result immediate- -
ly before this instruc-
tion.
INTERLOCK Clears the tL
03 CLEAR @ instruction. 47
Causes all the contents
of a program between
this instruction and the
JME instruction 1o be ~
04 JUMP ignored or executed 48
according to the result -
immediately befare this
instruction.
Clears the JMP ~
05 IMP END me instruction. 48
FAL Clears FAL or FALS Content of an alarm is
06 FAlL RESET ] ‘ FAL [FUNDGI l ‘ 00 | instructions or alarm cleared at one scanning. | 4-9
w indications,
Indicates the type of
06 ?FIQ(E]I\IOSTIC i l FAL {FUNOS) ‘ ‘ Na. l fatlure or abnormal 01 to 99
made.
Indicates the type of 4-9
DIAGNOQSTIC | —]__fAS Na. failure or abnormal
07 | (FALS) [rasuman [ [ xe || e o e ses the
PC to stop its operation,
Shift register operation Channel Numbhers
. Start 5 o - 0 00 to 60
] LROO to 31
SHIFT - [ ST (FUNIDL | I CH-No. ] femi ot | ) T oy HRO0 031 | 410
0 | REGISTER SF * Start CH £ End CH
i * Start and end channels
End can be used at same
area.
Latching refay
operation .
11 | LATCHING i{@ keep (FUNT1 | [Relay No. 0000 to 6015 411
RELAY d LROOOO to 3115
HRO00O to 3115
Up-down counter Timer/counters
operation Q00 to 127
AcP Set value: 0000 to 9999
Counter -_Set value
UP-DOWN 2 owme [ omewe | [ Constant 0000 to 9998 | 4-12
" COUNTER R E:?esrr?al setting
T 00 to 63
LROO to 31
HRQO to 31
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Causes a specified relay Relay N
DIFFEREN- I v to operate for one scan
13 | TIATION [ oruwruna | [ResyNo| | time at the leading edge | 0000 to 6015
up of the result of a logical | LRO00D0 to 3115
arithmetic operation. HRO000 to 3115
— 4-13
Causes a specified relay
DIFFEREN- _ I oo to operate for one scan
4 TIATION | DIFD {FUN14) ] ]Retay Na.| time at the trailing edge
DOWN of the result of logical
arithmetic operation.
Performs a high-speed Timers/counters
on-delay (down type) 000 ta 127
timer operation.
HIGH-SPEED TMH FUNTEI | [TimerNo| | Set time: 00.00 to
- —{ :) 99,99 sec Constant 0000 to 9999 | 4-14
' TIMER External setting
00 10 63
LROO to 31
HROO to 31
Shifts words by /O
channel data unit '
PN . (i.e., 16 bits}. Same as MOVE
WORD e instruction :
8 | SHIFT ora’@'=| DL ]y | *StarcCH < End CH 414
02 P ) * Start and end channels
can be used at same
area.
Compares a channel
—we data or a 4-digit ' @ ’
constant against another | Input/output relays
20 COMPARE channe! data. Internal auxiliay relays 415
52 < 00 to 63
5 = 8, Link relays
LRO0 to 31
Moy ;I'rraanzfgr‘;'at zgi!;tr;ltdata Holding relays
— =111
21 | MOVE (16 bits) to a specified | 1, $m80t$o31127 4-16
channel,
Counters
Lo 855 CNTO00 to 127
Inverts a channel data Data memory
or a 4-digit constant DMO0O0 to 511
22 MOVE NOT — I and transfers it to a Indirectly addressed 4-16
E specified channel, “DMO00 to 511
S-»D Constant 0000 to FFFF
[ o] [D] o0to60
LROO to 31
HROD to 31
BMO0O0 to 511
*DMDOD to 511
BCD-TO-BIN BN Sf’n';ti’ézic“ dartainto 00 10 63
23 | CONVER- s ' 5 II-_(HH%% to 33§ 417
SION (BIN} - 10
E’ {BCD) {BIN} TIM/CNTOOO to 127
: DMOOO to 511
Converts binary data .
24 | CONVER- Bco [ scoeunea | into 8CD data. * TIM/CNT can be used |
SION (BCD) s - D with BCD-TO-BIN "
E (BIN) {BCD} conversion instruction
[o]
Same as MOV instrue-
tion.
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Shifts a channel data E’
ARITH- e including a carry to the
25 METIC 7 El left, 5 ° 00 to 60 4-19
SHIFT LEFT : o LROO to 31
_‘Il HROO to 31
: DMOO0O to 511
Shifts a channel data .
aggg e including a carry to the DMOOD to 511
26 SHIET 7 |I] right, o 4-20
RIGHT | oo ]
Rotates a channel data
left, including a carry.
27 7 15 0 4-20
Rotates a channel data
ROTATE pre right, including a carry,
28 7 16 ] 4-21
RIGHT [(b ]
| comre = |, verte o channel s o2
MENT o]
D—-D
. Performs BCD additien
e of a channet data or a
E 4-digit constant to a 00 to 63
30 ADD 10 specified channel data. hl;gg tto Z:?;“Il 4-22
2 o
8, +8, +[CV] TIM/CNTO0O to 127
E =D, D000 to 591
*DMOO0 to 511
Performs BCD subtrac- Constant 0000 to 9989
tion of a channel data o]
SUB or a 4-digit constant
from a specified channel | Same as MOVE
31 | SUBTRACT 10 data. instruction. 4-23
o] s, -8, —[cv]
= D,
Pgrfofms BCD multi- [T_l
MUL plication of a channel t 2
data by a channel data Same as ADD
32 MULTIPLY 10 E or a 4-digit constant. instruction. 4-24
o] | 5%y Sy | B
(LSB) (MSB) 00 10 §9
Performs BCD division LR{OD to 30
DIv of a channel data by a HROO to 30
E specified channe! data DMOOG 1o 510
33 DIVIDE 10 or a 4-digit constant. *DMO00 to 511 4-25
S, +5,
E = D Hemainder D+1
Performs a logical AND S
ANDW operation between two ‘ E‘
16-bit data. Same as MOVE
34 AND WORD 10 E S AS. - D instruction. 4-26
1 1
Performs a logical OR .SaTri::f. l‘v:l]OVE
ORW operation between two Ins fon.
16-bit data.
as OR WORD 10 ‘Il 4-27
(=) |svs-o

B-4
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Performs an exclusive

—1 xoaw _ logical OR operati_on
26 EXCLUSIVE 10 E between two 16-bit 427
OR WORD data.
(o] [|5¥%70
Parforms an exclusive
T _FNRwW logical OR NOT
EXCLUSIVE operation between two 4-38
37 | SR BOT 10 E 16-bit data. -
5 S5, ~D
Increments a 4-digit
30)
38 | |NCHEMENT e 7 BCD data by 1. 429
(o] |p+1-0
DECRE- Decrements a 4-digit
a9 MENT —1 oec ; DEC IFUN3S) BCD data by 1. 430
(DEC) (2] |o_1-0
Sets the carry (CY) to
40 isTC) STC 4 STC (FUN4D] 1, 1= 4-31
4 CLEAR C[I)ears the carry (CY} to s
{CLC) 0
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SPECIAL INSTRUCTIONS

Transfers consecutive Number of word
e channel data at one wores
— = time. #0000 to #0511
0| v 10 = —. [s] sameasBCcO-TO- | 4:31
III MR gy WAL  Wecet A SION instruction.
: e Same as El
Sets the same data to all of MOVE ingtruc-
consecutive channels. tian,
7 | BLOcK 10 el o] . 232
Data - -“ Q0 to 60
S LROD 10 31
TIM/CNTO0D ta 127
DMOG0 1o 511
*DMDODOO0 to 511
Computes the square EI
root of an 8-digit BCD 00 to 62
data. LROO to 30
FUNTZ e
SQUARE [ s | 5 , 841 - D HROO to 30
72 ROOT 10 E} (LSB} (MSB) TIM/CNTO00 to 126 | 4-32
DMO0O0O to 510
E *DMOOO0 to 511
Same as MOVE
instruction.
Exchanges data between
g WAL channels, '
DATA Same as BLOCK MOVE
73 EXCHANGE 10 D? 01+ D2 ingtruction, 4-33
Shifts cdata between the IE
start and end channels
FUNTA to the ieft by 1 digit Same as BCD-TO_-BIN
FUNM li.e., 4 bits), CONVERSION instruc-
74 ONE DIGIT 10 _— tion. 4.34
SHIFT LEFT o ~I° B
; IS Same as MOVE
0, I—_:EEE] instruction.
Shifts data between the Digit designation
startand end channels #0000 to #0003
to the rlght by 1 digit
ONE DIGIT FUNTS {i.e., 4 bits).
75 SHIFT 10 D, 4-35
Decodes a 4-bit binary
data of 16 bits to a
oNTE 16-bit channel data.
76 4-T0-18 10 E 3 0 436
DECCDER [P ] s[Fa]=z[a1]re] owr
== - 1
E 5] Onty 1 hitis 1
Encodes a 16-bit
decimal data into 4 bits
Py Fun?? of another 16-bit binary
TO- data.
7| o 10 [s ] 15 o 4.37
E 1 of MSB side
Converts 4 bits of 16-
bit data into an 8-bit
o il data for 7-segment
display.
78 | [SEGMENT 10 3 o 439
DECODER s[za[x2]=1 [ r0]oror
olj_li s
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Performs a floating-
point arithmetic apera-
. tion between two 7- Same as of
FLOATING il E digit BCD data. ISQ:JAFt(‘E
79 POINT 10 FUNTS (LS8} (M58 instruction 4-40
PGINT (=) sy =
IZ Same as MULTIPLY
instruction
Distributes 16-bit data
to a channel that is a
base address with an Same as : of
DATA it I:s—_—l offset added. MOVE instruction
80 DISTRIBU- 10 E Base address ’ 4-42
TION -“ \_\ Sttem o2 Same as|_D | of
1]
' BLOCK MOVE
instruction
Extracts 16-bit data
from a channel that is a
base address with an 00 10 63
offset added and trans- LROO to 31
FUNS1 fers the data to a HRODO to 31
DATA |1_| specific channel. TIM/CNTO00 to 127
81 EXTRAC- 10 -Fuwm DMOO00 to 511 4-43
TION E Base address *DMO000 to 511
151} -—
Offsat f’ @
II\ (52)
» Same asl—j_—[ of
l: _.E BLOCK MOVE
instruction
Transfers a specific
bit to dhother specified
bit. 00 to 63
LROO to 31
HROD to 31
DMOOO to 511
v *DMO00 to 511
odm Constant 000 to
Contro! -
82 | TRANSFER 10 00 10 60 4-44
] [ LROO to 31
HROO 1o 31
Tospesily TIM/CNTO00 to 127
which dala DMO00 to 511
s rensiarrad “DMO00 to 611
i Constant
transferre:
Same as : of
MOVE instruction
Tranfers channel data
in units of digits (4 bits)
to a specified channel. Same as of ADD
4 L instruction
:
00 to 60
FUneS [ ] T LROO to 31
DIGIT o A HROO to 31
83 | TRANSFER 10 Contro dta TIM/CNTO000 to 127 | 445
DMQO00 to 511
[ZI i *DMO000 to 511
from Constant
& | [0
ransierrg
No. of digits to ho Same BS@ of
translerrod BLOCK SET
instruction
Rigit o which
data is transferred
Ignored
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Shifts specified 16-bit 00 to 60
data 1 bit to the lgft or LROO to 31
- p to the left or to the HROO to 31
LEET/RIGHT right.
84 | SHIFT 10 EE m— 4.46
REGISTER |W| [ov ]
INiG 0
—| End CH 5‘ Start CH ::I
Compares 16-bit data
against data in 16
channels (table} and
outputs the results to a
specified channel, L | 00to 60
FUNBS — ]| LROOto 31
TABLE (o] II] L_—F T 1| HROO to 31
85 10 BN — I — | DMO0OO to 511 4-48
COMPARE I ; || ~5M00o <o 511
! & Start CH
[=] t T x| <endcH
I 1 ® The start CH must
| ] be in the same
o ! — relay area as the
“':I .:‘.::D:’sagrem'enl _|—H end CH.
Refreshes the set time -
of the watchdog timer.
0to 63
WATCHDOG simes
94 | TIMER 10 E} 4-49
SETTING
Stops the RUN opera-
tion when the specified
relay is turned OFF and
FUNgS E starts the gperation
99 RUN STOP 10 E when it is turned ON. 4.49
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‘ ‘result when Compare | v
St et L INSTHCTR instruction is/exec
‘Ingtriction, | EUN- - | executed: . éd is equal-or-0000
~executed: | 7 No.. ' | than, . LT
TIM ¢
TIMH 15 ke
CNT e
CNTR 12 1
CMP 20 1 ! 4 ¥
MOV 21 t ¢
MVN 22 t £
BIN 23 ¢ t
BCD 24 ¢ $
ASL 25 i t ¥
ASR 26 3 ? 1
ROL 27 { 1 3}
ROR 28 i $ ¥
COM 28 t $
WSFT 16 !
ADD 30 ¢ 1 !
SUB bl ¥ 3 {
MUL 32 ¥ t
DIV a3 1 ¥
ANDW 34 ¥ $
ORW 35 t b
XORW 36 $ ¢
XNRBRW 37 1 t
INC 38 ' t
DEC 39 t T
STC 40 Hr
CLC 41 "
FUN 70 T
FUN 71 $
FUN 72 I b
FUN 73 t
FUN 74 {
FUN 75 1
FUN 76 $
FUN 77 3
FUN 78 $
EFUN 79 1 !
FUN 80 t !
FUN 81 1 T
FUN 82 ki
FUN 83 1
FUN 84 t t
FUN 85 1 1
END 01 “Q “Qr “Qr 0" "o
NOTES: 1. The BCD-check operation of a set value is performed at reset of a TIM, TIMH, or CNT Legend: ¢ — Change
ingtruction or at count up of a CNTR instruction. Vacant — No change
2. When special auxiliary relay 6303{ER) turns ON, no instruction is executed except the
TIM, TIMH, CNT, and CNTR instructions.
3. When the 6303 is ON, the status of other special auxiliary relays {6304 to 6307} is not
4, E:I’I-Ilwznsgtea(ihs of these special auxiliary relays is not changed by executing instructions

other than those listed in the above table.

B-9
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