l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the OMRON SCYPOR-CPU10E at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/PLC/84617-1/OMRON-SCYP0R-CPU10E-Programmable-Controller
https://www.artisantg.com/PLC/84617-1/OMRON-SCYP0R-CPU10E-Programmable-Controller

OMRON Programmable
B 52§y Controller
MANUAL E&EM 0]~




INTRODUCTION

““OMRON SYSMAC" is the trade name of OMRON'’s programmable
controllers unparalleled in reliability and versatility.

Programmable controllers, which were initially developed to meet the
demands by equipment manufacturing industries and large-scale plants
for their production facilities, now answer the needs of industries from
every field and have become original equipment for installation at
factories.

The above trend has induced original equipment manufacturers to de-
sign the incorporation of programmable controllers in their machinery
and equipment, and thus the demand for availability of the program-
mable controllers that can be handled as easily as components has been
increasing. Accordingly, OMRON has sought to develop programmable
controllers which are: a. small and economical, b. easy to handle by
merely connecting a load and power and c. easy to operate by anyone
at site, in addition to possessing flexibility that permits adapting to
changes to the controlled systems or control parameters with simple
keyboard operation and high reliability which can be materialized only
by electronic control.

OMRON now offers with confidence the OMRON SYSMAC-POR
Package Type Programmable Controller, a first-class programmable
controller with “CPU function’ and “‘techniques responding adequately
to the needs at every site.”” Programming with the SYSMAC-POR

can be performed easily and directly from ladder diagrams using the
program console incorporated in the programmable controller.

The OMRON SYSMAC-PO Step Advance Type Sequence Controller
which employs the timing chart programming method is also
recommended.
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.4

SYSMAC-POR

1. Features

Compact, slim styled programmable controller with abun-

dant checking functions and cassette tape adapter.

® |[ntegrated program console
The central processing unit (CPU) incorporates a
program console which is provided with an abundance of
operational check functions in addition to programming.
From the keyboard of this program console, ladder
diagrams can be programmed directly with ease and
speed.

® Continuity checking is possible according to the
sequence of ladder diagram
The SYSMAC-POR is capable of retrieving an instruction
word (output instruction) during the program execution
to check the circuit block concerned for electrical con-
tinuity according to the sequence of the ladder diagram.
Furthermore, it monitors the present value of each timer
or counter, thus facilitating the program simulation and
maintenance operations of the controller.

® RAM and RAM & ROM types for free selection
Normally, the RAM type programmable controller is
supplied. However, the RAM & ROM type program-
mable controller is available for selection to meet the
specifications of the equipment to be controlled.
With the RAM & ROM type, a maximum of four
program patterns can be written into the EPROM in
units of 256 words per pattern. After the program
writing, a user program can- be selected for execution
by operating the program console.

® Flexible mounting style
Since the SYSMAC-POR consists of a CPU and an 1/0
unit, the two units can be mounted either as an inte-
grated unit or as separated units and wiring is also
possible from either front or rear panel.

©® Built-in PROM writer function
The PROM writer function is incorporated only in the
RAM & ROM type CPU to permit writing of a debugged
program into the EPROM.

® Programs can be recorded on cassette tape e
By connection of the exclusive interface cords, programs
in the CPU memory may be dumped onto a commercial- v
ly available cassette tape.

® Program address control is not required
Since direct programming from ladder diagrams is possi-
ble, the contents of the program memory are readily
known through retrieval of instructions during program
change, simulation, or maintenance. Therefore, it is not
necessary to control the use of program addresses by
coding sheets.

—1—
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SYSMAC-POR

2. System Configuration and Specifications

2.1 Auvailable Types

The SYSMAC-POR consists of a central processing unit
(CPU) and an 1/0 unit. As an optional accessory, an 1/0
checker for manual input is available for use in program
debugging. A PROM writer and a cassette interface are

contained in the CPU.

PROGRAL,
™,
EONTROL, :!I €

Battery

1/0 checker

i

W

—2_
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OMRON

B STANDARD TYPES

RAM type CPU, 1/0 unit,

2.2 System Configuration

SYSMAC-POR

The system block diagram of the Type SCY-POR20E (RAM

& ROM type) is shown below.

Connecting cable (20cm), Battery,
Mounting brackets (L-shaped/Flat
type)

SCY-POR10E

RAM & ROM type CPU, 1/0 unit,
Connecting cable (20cm), Battery,

SCY-POR20E

cPu

EPROM, Mounting brackets
(L-shaped/Flat type)

B COMPONENTS AND OPTIONS (FOR SUPPLY

INDIVIDUALLY)

Program memory:
IC-RAM with battery
Weight: Approx.
1kg max.

SCYPOR-CPU10E

Program memory:
IC-RAM with battery
Weight: Approx.
1kg max.

EPROM
Weight: Approx.
1kg max.

SCYPOR-CPU20E

Weight: Approx.
4.6kg max.

SCYPOR-1/O01E

For connection between
CPU and 1/0 unit: 20cm
Weight: Approx.
10g

SCYPOR-CN020

For connection between
CPU and 1/0 unit: 300cm

500g

Weight: Approx. SCYPOR-CN300
65g
For program debugging
Weight: Approx. SCYPOR-CHKO1

For connection between
CPU and cassette tape
recorder
Weight: Approx.
50g

SCYPOR-PLGO1

A pair of brackets supplied
asaset Weight: Approx.
659

SCYPOR-PATO1

A pair of brackets supplied

Weight: Approx.
189

asaset Weight: Approx. SCYPOR-PATO02
140g
Weight: Approx. .
109 ROM-F
3V lithium battery with
connector SCY-BATO1

NOTE:

* OMRON offers Type ROM-F (equivalent to 2716)
developed under strict quality control as the EPROM (1K)

chip for OMRON Programmable Controller series.

Be sure to use this EPROM chip for the OMRON Program-

mable Controliers.

—— ]
L 11 AI i
User User
System Dats User
v memory
program femory (IC-RAM} (EPROM)*
] i l
3 [}
v i Il
Cassette tape Program
recorder 1/0 interface Progam console
interface 50 display H

1 tape recorder

available)

H
=

]
J»

(commerciafly !

1/0 unit

1/0 interface

' = $ -
H < oj
. .
' 1/0 interface nput creuit
]
!

Input switches

NOTE: * Type SCY-POR10E (RAM type) 1s not provided with a user memory (EPROM).

2.3 Specifications
B RATINGS

NOTE: *

* %

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

85 to 110% of rated voltage**

55VA max.

20M$ min. at DC 500V (between external
terminal and outer casing)

AC 1,500V, 50/60Hz for 1 minute (be-
tween external terminal and outer casing)

1,000Vp-p
Rise time: 1nsec; Pulse width: 2usec

16.7Hz, 3-mm double amplitude for 2 hrs.

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

Operating: 0 to +50°C Bl
Storage: —10to +70°C

30 to 90% RH (without condensation)

Must be free from corrosive gases

Package type (CPU and 1/0 unit are
separable)

CPU sides:  Dark gray

CPU front: Aluminum hairline process
1/0 unit: Dark gray

CPU: 1.1kg max.

1/0 unit: 4.6kg max.

Set the voltage selector socket to the required voltage.
A momentary power failure of less than % cycle is
ignored by the programmable controller. If a momentary
power failure of % to 1 cycles occurs, the power failure
condition may or may not be detected by the program-
mable controller since it is in an unstable area. If a
power failure of more than 1 cycle occurs, the program-
mable controller detects the power failure.
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SYSMAC-POR
B CHARACTERISTICS B INPUT
' icoL 8 Stored program system No-voltage contact input (photocoupler 1
LSI, TTL, C-MOS isolation)
‘ . DC 20V (built-in power supply)
10mA

Ladder diagram

ON: 5mA min.
OFF: 2mA max.

16 bits/word

7 to 14msec
13 kinds
21 1256 1.8k
msec max. words 10 points/common (terminal block
RAM: 256 words connector)

EPROM: 256 words x 4 LED’s on the front panel of the CPU

(The corresponding LED illuminates when
the input is ON.)

20 points (Relay Nos. 00 ~ 19)

16 points (Relay Nos. 00 ~ 15)

B OouTPUT

59 points (Relay Nos. 00 ~ 58) Relay (SPST-NO) contact output

(no-voltage)
OMRON Type MY2*

DC 30V/AC 250V 2A, resistive load
DC 30V/AC 250V 0.8A, inductive load

5 points (Relay Nos. 59 ~ 63)

® 59: Turns ON for 1 scan time when
power is applied

e 60: 0.1sec clock

® 61: 1sec clock

@ 62: Turns ON when the battery is 4 points/common (terminal block ‘
abnormal connector)** h
@ 63: Turns ON when the memory is
abnormal LED’s on the front panel of the CPU

(The corresponding LED illuminates when
the output is ON.)

47 points (Relay Nos. 00 ~ 46)

1 point (Relay No. 47) NOTES: * Interchangeable with OMRON Model G3F solid-state

When relay No. 47 is set, all outputs are relay.
inhibited and the output display goes out. ** 7A max. per common terminal.

10 points (Relay Nos. 0 ~ 9) respectively
Timer: 0.1 ~ 25.5sec
Counter: 1 ~ 255 counts

(Set value x +1%) + (+50msec)

g
3

10Hz max.

Status data of respective latching relays and
counters before the power failure are
retained in the memory.

Memory failure (Sum check)

CPU failure (Watchdog timer)

Battery failure (Battery not loaded, battery
voltage drop)

Program check

o Coil duplication check .
® END instruction check :

@ Circuit error check (syntax check) ? !‘

B DIAGNOSTIC FUNCTIONS

As the diagnostic functions of the SYSMAC-POR, checks on
the items listed in the following tables are performed in the
PROGRAM and RUN modes, respectively.

® PROGRAM mode . .

Coil duplication Checks coil numbers for duplication. ON '}

check

ShNe Ekinstruction Checks the presence of END instruction at the end of the program. ON G,
Program check ———

g‘;‘;‘;‘t error Checks the ladder diagram for proper configuration. ON )

Program over Checks if the number of program instructions exceeds the memory capacity _ _

check (i.e., 256 words) in Insert operation.

NOTE: In the “Program Over” condition, entries by the Insert key will be ignored.

Artisan Technology Group - Quality Instrumentation tTaranteed | (888) 88-SOURCE | www.artisantg.com
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SYSMAC-POR
® RUN mode
Flashes . .
Program memory | Sum check ON ON/OFF - Continue MR63: ON
Rated voltage check
Lithium battery* | Battery loading — ON ON Continue MR62: ON
check
. . _ Stop (all outputs will _
CPU failure Watchdog timer ON OFF be turned OFF)

NOTE: * The lithium battery checks are performed in all the modes. After the BAT indicator illuminates, be sure to replace the battery

within a week, or the contents of the program memory will be destroyed.

2.4 Dimensions

® Programmable controller (with CPU and 1/0 unit integrated)

50,
==
D

—

@ ©.
[¢
-

—50—

8.5

. ® Programmable controller (with CPU and 1/O separated)
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SYSMAC-POR

2.5 Names of Respective Parts
® Front panel of CPU @ 1/0 checker

b

1/0 CHECKER [[Susca ]

CPU mounting screw

CHECKER ON indicator (LED)
CHECKER switch

OUT MODE
switch

eaccRARIMAaBLE

L—— Output status display

Status display——]
— Input status display
1/0 switches
(Lock) ON — OFF — ON (Momentary)
Input 0 ~ 19

i1+ Data display
Output 0 ~ 15 !

— Sub OP code display
——OP code display

Address display ——

- |
} - ——Operating console
- 3
| - ;
s :
-
1
Mode selector Error i ge table
switch i
Relay number table ‘
Cassette tape recorder ‘
connecting jacks =
® Rear panel of 1/0 unit
External input 4
—terminal block .
8 (INO ~ IN9) 3
External
output ¥
terminal ~ 5 _1 i
block =
(OUTO ~ ® & :
OuUT15)
Fuse and External input
voltage terminal block
selector (IN10 ~ IN19)
socket
(AC 110,
120, 220
or 240V is
selectable)

Power supply Ground terminal
terminal block block

—6—
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OMRON

3. Assignment of Relay Numbers

Relay numbers correspond to the data memory areas and

the operation (ON/OFF state) of each relay is stored in the

corresponding memory area.
The method of assigning relay numbers used for the
SYSMAC-POR is as follows.

3.1 List of Relay Numbers

SYSMAC-POR

1 scan time when
power is applied.

This relay operates for

This relay is used for
0.1sec clock.

This relay is used for
1sec clock.

This relay operates
when a battery failure
occurs.

This relay operates

occurs.

when a memory failure

When this relay
operates, all output
are inhibited and all
output indicators go
out.

e With the SYSMAC-POR, relay numbers other than above cannot
be used. For setting the timer and counter values, values higher
than 255 cannot be used.

3.2 Determination of /O Relay Numbers

1. In asequence circuit diagram which is generally known,
a sequence circuit is drawn with input/output devices
included and 1/0 device symbols and relay numbers are
arbitrarily determined. However, since the SYSMAC-
POR cannot recognize such arbitrary 1/0 device
symbols and relay numbers, it is necessary to determine
the 1/0 terminals to which 1/0 devices are to be con-
nected.

2. The ladder diagrams of the SYSMAC-POR require the
relay numbers corresponding to the 1/0 devices. The
relay numbers are determined by the locations (1/0
terminals) of 1/0 terminal blocks to which the 1/0
devices are connected. Each of these relay numbers
must be used for ladder diagrams and programming.

Circuit for exercise

PB1
5500 epe-e

R1
it
i

RI SOL1

——AJ——=e-d\p-©

General sequence circuit diagram

4

(Example of wiring I/0 devices)
Output terminals

— oUT 00
m_— ouTo  f—5 oy
prald ouTOo!
outt  b—5 o—of
ouTe
out2 |5 o—1
ouTe3
outs  |—=o o—ri

Input terminals

(soLn

INT (PBI1)
IN2 3
IN3 N ——4

INg

coM b

ouT4 ——o0 o—— INS

ouTs —o o—— IN6

ouTé f——o o— IN7

ouT? ——o o—— IN8

+
coMm > INg

lcle el
SIEIEIE
0000000000

DC 20"

INO —— " —

CoM

T

ouTes
. ouTs ——0 O0— 0 INTO
ouT09
ouTs9 ——o0 O— o INT1
ouTIo
outTi ——o o— 0 IN12
ouTh
ouTil  f—=o o—rf 0 N3
coM 0 IN14
ouT2
ouT12 |—o0 0— e IN15
ouTi3
ouTI3 —o0 @ IN16
ouTI4
ouTis |—5 o 0 Nt
ouTis
outis |—=5 o—r (1s) INi8
)
com j& @ NI
DC20V
fai

l 5 CoM i
External output Internal circuitry . .
wiring of SYSMAc_pOR‘—-{—— External input wiring

0 (PB1) 01 R
it A 45)  « PB1 and LS1 are connected to the
s input terminals, while SOL1 is con-
MR00 nected to the output terminal. SOL1
employs an internal auxiliary relay
MR 00 MROO. However, OUTOO may be
" used in lieu of MROO.
T 00,
: (soL1)
Ladder diagram of SYSMAC-POR

3.3 Determination of Internal Auxiliary Relay
Numbers

The SYSMAC-POR has 59 internal auxiliary relays which
are used for internal data transfer. They are independent
of 1/0 devices in sequence. Since the internal auxiliary
relays are the data memories incorporated in the CPU, no
wiring to the 1/0 terminals is required. (In other words,
they cannot be used as contact outputs.)
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SYSMAC-POR

® Internal auxiliary relay numbers

00 (01 {02 |03 {04 |05 |06 |07 |08 |09
10 | 1 12 113 |14 |15 | 16 | 17 | 18 | 19
20 | 21 22 | 23 |24 (25 | 26 |27 |28 |29
30 | 31 32 {33 {3435 |36 |37 |38 |39
40 | 41 |42 | 43 | 44 (45 | 46 | 47 | 48 | 49
50 | 51 52 | 53 | 54 |55 | 56 | 57 | 58

NOTES: 1. Relay numbers 00 ~ 58 may not necessarily be
assigned consecutively.

2. When using an internal auxiliary relay, the letters
““MR’’ must be prefixed to the relay number (e.g.
MROO0).

3. Relay coil number cannot be used in duplication.
However, the number of relay contacts is not
limited for use.

4. If more than 59 internal auxiliary relays are re-
quired, output relay numbers of the output termi-
nals to which output devices are not connected
may be used as internal auxiliary relay numbers.

3.4 Determination of Special Auxiliary Relay
Numbers

5 special auxiliary relays are provided. These relays are sort
of internal auxiliary relays which operate and release
according to the internal conditions controlled by hardware
and are independent of the 1/O devices in sequence.

©® Special auxiliary relay numbers

[59 [ 60 [61 [62 [63 ]

59: This relay operates for 1 scan time when the mode
selector switch is changed from STOP to RUN
after power application in the RUN mode. Use of
this relay is recommended to generate a signal to
reset latching relays, counters, etc. upon power
application.

60: This relay is used to generate 0.1sec clock. When
used in conjunction with a counter, it functions as
a timer for memory retention during a power
failure. The relay output can also be used as a
flicker signal.

61: This relay is used to generate 1sec clock.
When used in conjunction with a counter, it func-
tions as a timer for memory retention during a
power failure. The relay output can also be used
as a flicker signal.

62: This relay operates when a battery failure occurs
and releases when the battery is returned to
normal. When this relay operates, the BAT indi-
cator on the front panel of the CPU illuminates.
These relay outputs cannot be transmitted directly
to an output terminal. If any of the relay outputs

is desired to be transmitted externally, prepare and
program a circuit so that the relay output is trans-
mitted externally through an output relay.

(Refer to paragraph 5.2.5, Applied Programs.)

63: This relay operates when a memory failure occurs.
To release this relay, change the mode selector
switch position or turn off the power. These relay
outputs cannot be transmitted directly to an out-
put terminal. If any of the relay outputs is desired
to be transmitted externally, prepare and program
a circuit so that the relay output is transmitted
externally through an output relay.

(Refer to paragraph 5.2.6, Applied Programs.)

NOTES: 1. When usingany special auxiliary relay, the letters
“MR" must be prefixed to the relay number (e.g.,
MR59).
2. Special auxiliary relays cannot be used as output
relays. However, the number of these relay contacts
is not limited for use.

3.5 Determination of Latching Relay Numbers

The SYSMAC-POR has 47 latching relays whose operat-
ing states before a power failure can be retained in the
memory. Since the operating states of these relays are
stored in the memory, all their outputs at the time of the
power failure are turned off, but the relays will return to
the state before the power failure when power is applied
again. Memory retention time after a power failure is
about 2 years just the same as that of the program
memory.

o Latching relay numbers

00 |01 [02 {03 |04 |05 (06 |07 |08 | 09
10 1 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 | 31 32 (33 |34 |35 |36 |37 |38 |39
40 | 41 42 43 | 44 | 45 | 46

NOTES: 1. Relay numbers 00 ~ 46 may not necessarily be
assigned consecutively.

2. When using a latching relay, the letters ’"KR’* must
be prefixed to the relay number.

3. Relay coil numbers cannot be used in duplication.
However, the number of relay contacts is not
limited for use. o

4. When set and reset input signals are applied simul-
taneously, the reset input signal takes precedence
over the set input signal.

5. These relay outputs cannot be transmitted directly
to an output terminal. If any of the relay outputs
is desired to be transmitted externally, prepare
and program a circuit so that the relay output is
transmitted externally through an output relay.

01
t—1

MR15

KR20
,___"__.___‘ Qutput relay

S @ Latching relay
R
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3.6 Determination of Special Latching Relay Number

The SYSMAC-POR has only one special latching relay whose
relay number is KR47. When the KR47 operates, all output
relays are disabled, causing their outputs to turn off and

all the operation indicators of the output relays to be
extinguished. At this time, the RUN indicator flashes. When
the KR47 releases, the output relays are put in the ON or
OFF state depending on the program conditions at that time,
causing the operation indicators of the output relays to be
illuminated or extinguished accordingly. At this time, the
RUN indicator changes from the flashing state to the
illuminated state.

3.7 Determination of Timer Numbers

The SYSMAC-POR has 10 timers which are used for timer
numbers in programming.
® Timer numbers

Lo [+ ]2 J3 [a |5 [6 |7 [8 |9 ]

NOTES: 1. Timer numbers 0 ~ 9 may not necessarily be
assigned consecutively.
2. When using a timer, the letters “TIM’ must be
prefixed to the timer number (e.g., TIMO).
3. Timer coil numbers cannot be used in duplication.
However, the number of timer contacts is not
limited for use.

0
@
Ll 0/ 10sec

ﬁsA'é ouT

3.8 Determination of Counter Numbers

The SYSMAC-POR has 10 counters which are used as
counter numbers in programming.
® Counter numbers

lo [+ [2 |3 Ja s [e [7 [8 [9]

NOTES: 1. Counter numbers O ~ 9 may not necessarily be
assigned consecutively.
2. When using a counter, the letters “CNT’* must be
prefixed to the counter number (e.g., CNT1).
3. Counter coil numbers cannot be used in duplica-
tion. However, the number of counter contacts is
not limited for use..

o1
i} IN
CNT1
02
i R 50
CNT1
i | - MR
Li] 10

—9—
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4. Instruction Words

A sequence circuit is programmed according to the ladder diagram instruction words provided for the SYSMAC-POR. In this
chapter, usages of ladder diagrams and ladder diagram instruction words are described. -

4.1 Configuration of Instruction Words

Each instruction word used in the SYSMAC-POR consists of the following 3 blocks.

l OP code ] lSub op code]

l Data l
L 1)

Auxiliary instruction

|—{___,____f— This part sets the data for a timer or counter (001 ~ 225).

‘—E—J— This part sets the input/output relay number, internal auxiliary relay
number, latching relay number, timer/counter number, special auxiliary

relay number, or special latching relay number (00 ~ 63).

Basic instruction

This part sets the output relay, latching relay, timer, counter, special
auxiliary relay, or special latching relay instruction as an auxiliary instruc-
tion (OUT, MR, KR, TIM, CNT). This part also sets the timer or

counter number (0 ~ 9) when the TIM or CNT instruction is used.

This part sets the function of each symbol used in the ladder diagram

4.2 List of Instructions
@ Basic instructions (OP codes)

(LD, OR, AND, LD-NOT, OR-NOT, AND-NOT, AND-LD, OR-LD,
OUT, TIM, CNT, END, OUT-NOT).

Logical start operation.
Logical NOT start operation.
Input relays 00~ 19
) i Output relays 00~ 15
Logical AND operation. Internal auxiliary relays 00 ~ 58
Latching relays 00 ~ 46
Timers 0~ 9
i i Counters 0o~ 9
Logical AND NOT operation. Special auxiliary relays 59 ~ 63
Special latching relay 47
Logical OR operation.
Logical OR NOT operation.
‘Logical AND operation with the condition of the
preceding block.
Logical OR operation with the condition of the R
preceding block. .
Outputs the result of a logical operation to the specified
output relay, internal-auxiliary relay, or latching relay. Output relays 00~ 15
. . - Internal auxiliary relays 00 ~ 58
Inverts the results of a logical operation and then outputs Latching relays 00 ~ 46
them to the specified output relay, internal auxiliary relay
or latching relay.
On-delay timer operation. i
v P Timer Nos. 0o~ 9
Counter Nos. 0o~ 9
. Setting value 001 ~ 255
Down counter operation.
The end of a program.

Indicates an internal auxiliary relay. Internal auxiliary relays 00 ~ 58

Indicates a latching relay Latching relays 00 ~ 46

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




4.3 Explanation of Instruction Words
B LOAD (LD) & OUTPUT (OUT) INSTRUCTIONS

If each logic line starts with an NO contact, use the LD
instruction. Use the OUT instruction for a relay coil.

Logic line g
N\ 1 ouT
Ll 01
Bus bar
Coding Contents of Registe_rs
000 | LD 00 | —
001 ouT 01 __'09_ R

® Operation of each register
The LD instruction causes the content (ON or OFF
state) of the specified relay number to be stored into
the RESULT REGISTER (hereafter referred to as
“R register’’). It also causes the previous result in the
R register to be transferred to the STACK REGISTER
(hereafter referred to as ‘S register’’).

[The content of specified relay No. I-—»E

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

EI—— Specified relay No.

® Bus bar of a different phase is not required to be
programmed.

00 Connection to the bus bar of
a different phase (part (@) )
@ is accomplished automatically

by programming an OUT

Bus bar @ instruction.

® Consecutive OUT instructions
If the OUT instruction is followed by another QUT
instruction, this condition is regarded as a circuit error

during the program check. However, each output relay
operates normally.

Coding
00 s ot b
@ [ :
ouT 01
_ . ouT 02

SYSMAC-POR

® The LD instruction is used for any NO contact at the
start of each logic line.

Coding
ouTo3
i . Ty
® LD ouT/1 | 03
MF;X'AS T ouT 05
iy 10 LD MR/2 43
KR35 ouT MR/2 10
| S — __‘ LD KR/3 35
TIv8 ouT MR/2 1
. - @ LD TiM/4 8
- O
© ‘ ouT 06
CNT7 s LD CNT/5 7
1} KR
0 LD MR/2 40
MR40 R | our KR/3 20

® The OUT instruction is used when an output relay,
internal auxiliary relay, or latching relay is employed.

M LOAD NOT (LD-NOT) & OUTPUT NOT (OUT-NOT)
INSTRUCTIONS

If each logic line starts with an NC contact, use the
LD-NOT instruction in lieu of the LD instruction. Use
the OUT-NOT instruction to invert the output condi-
tion.

OUT-NOT
| W
I 1 01
Coding Contents of Registers

. 00 .

000 LD-NOT 00 W
. 00 R

001 OUT-NOT 01

® Operation of each register

The LD-NOT instruction causes the content of the speci-

fied relay number to be inverted and then stored into
the R register.

l The content of specified relay NO.J4—4>——E

The OUT-NOT instruction causes the content of the R

register to be inverted and then output to the specified

relay number. In this case, the content of the R register
will remain unchanged.

[7)—e> st rao e |

—11—
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The LD-NOT instruction is used for any NC contact at
the start of each logic line.
The OUT-NOT instruction may be used when an output
relay, internal auxiliary relay, or latching relay is
employed.
Normally, the OUT-NOT instruction is not used. How-
ever, the instruction may be applied in the following
case.
————@®
If the condition of the above
. circuit is to be inverted,

Y TR

B AND INSTRUCTION

NO contacts in series are processed by the AND instruc-

tion.
01 02 .H
Coding Contents of Registers

01

000 LD 01 —— P
01 02

001 AND 02 e —
01 02

002 ouT 01 Nel —

Operation of each register

The AND instruction causes the logical AND operation
to be performed between the content of the specified
relay number and the content of the R register. The
result of the logical AND operation will be newly stored
in the R register.

Fhe content of specified relay No. I m I

Number of contacts
The number of contacts is not limited for use on a logic
line. As many NO contacts as required can be connected

by means of the key.

Coding
01 02 03
- LD 01
Logic line AND 02
AND 03
] ]
L} :

In this case, the contact of the first relay number 01 is at
the start of each logic line. Therefore, the relay contact
must be programmed as ““LDO01."”

® The AND instruction is a series connection instruction
and is used when all the contacts to be connected in
series are NO contacts.

| 05 ouris mR3s Kkmis onT7 TIM3

i A%

Coding

LD 05
AND ouT/1 13
AND MR/2 39
AND KR/3 18
AND CNT/5 7
AND TIM/4

ouT MR/2 10

Bl AND NOT INSTRUCTION

If an NC contact is connected in series, use the AND-NOT

instruction in lieu of the AND instruction.

01 02

Coding Contents of Registers
1
000 LD 01 __g'_
001 AND-NOT 02 01 02
—A—
002 ouT 01 o0 02
-

® QOperation of each register
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
logical AND operation will be newly stored in the R
register.

rThe content of specified relay No. l—(D—’»E] :

—12—

Artisan Technology Group - Quality Instrumentation ...

Guaranteed | (888) 88-SOURCE | www.artisantg.com

£

[



OMRON

® Number of contacts

The number of contacts is not limited for use on a logic
line. As many NC contacts as required can be connected

in series by means of | AP ] vt | keys.

Coding
01 02 o3 e
- LD 01 |
Logic line AND-NOT 02
AND-NOT 03
1 1
1 I

In this case, the contact of the first relay number 01 is at
the start of each logic line.- Therefore, the relay contact
must be programmed as “LD01.”

The AND-NOT instruction is a series connection instruc-
tion and is used when all the contacts to be connected

in series are NC contacts.

OR INSTRUCTION

NO contacts in parallel are processed by the OR instruc-

tion.
01
11 ouT
i @
02
]
L1
Coding Contents of Registers
000 LD 01 _"’}__ —_—
01
001 OR 02 T | —
02
01
002 ouT 01 'E“‘_:r N
02

® Operation of each register

The OR instruction causes the logical OR operation to
be performed between the content of the specified relay
number and the content of the R register. The result of
the logical OR operation will be newly stored in the R
register.

1
[The content of specified relay Noja _..E] j

SYSMAC-POR

® Number of contacts
The number of contacts is not limited for use on a logic
line. As many NO contacts as required can be connected

by means of \_% key.

o1 Logic line Coding
(7
02 LD . 01
A OR 02
03 OR 03
Il ! i
H ouT 01

In this case, the contact of the first relay number 01 is at
the start of each logic line. Therefore, the relay contact
must be programmed as “LD01.”"

® The OR instruction is a parallel connection instruction
and is used when all the contacts to be connected in
parallel are NO contacts.

B OR-NOT INSTRUCTION

If an NC contact is to be connected in parallel, use the
OR-NOT instruction in lieu of the OR instruction.

01
IL ouT
LL} 01
02
W
Al
Coding Contents of Registers
000 | LD ‘ 01 L N p—
01
001 OR-NOT 02 —-[:‘lp— S
02
01
002 ouT 01 —ng— — |
y -

® Operation of each register
The OR-NOT instruction causes the content of the
specified relay number to be inverted and then ORed
with the content of the R register. The result of the
logical OR operation will be newly stored in the R
register.

LThe content of specified relay No. I—4>_,{EI

—13—
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® Number of contacts
The number of contacts is not limited for use on a logic
line. As many NC contacts as required can be connected

by means of [ % keys.

Lo Coding
o AR e
1 02 _ LD o1
W OR-NOT 02.
03 OR-NOT 03
4 ! |
AT H 1
: ouT 01

In this case, the contact of the first relay number 01 is at
the start of each logic line. Therefore, the relay contact
must be programmed as “LDO01.”

® The OR-NOT instruction is a parallel connection instruc-
tion and is used when all the contacts to be connected
in parallel are NC contacts.

B AND-LOAD (AND-LD) INSTRUCTION

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

r——-Block a--4

1 1 H

| or i i 03 i
J I I m ! out
| I | i 11 : 01

i v i

| (I o

| 02 I 04 !

I 1 Ll W !

i ! i Al |

|, J S

000 | LD o1

001 | OR 02

002 | LD* 03

003 OR-NOT 04 —qb- |

' 0:

004 | AND-LD** e
02 04

005 | ouT 01 0%
02 04

NOTES: * Use this instruction as the first instruction for the
next block to be ANDed with the preceding block.
Use the AND-LD instruction for series connection of
two blocks (blocks ‘“a”” and ““b"").

* %

—14—

® Operation of each register

1. By the LDO1 and ORO2 instructions, the result of the
logical OR operation in block “a” is stored into the R
register.

2. By the LDO3 instruction in block “b", the result of
the operation in block *‘a” is transferred into the S
register, while the result of the logical operation by
instructions LDO3 and OR-NOTO04 in block b’ is
stored into the R register.

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

® Number of blocks
The number of blocks is not limited for AND-LD opera-
tion on a logic line. As many blocks as required can be
continued for series connection by means of | '} |~

(3] keys.

01 03 05
1t ,-.r T -
02 04 06 Logic lines
¥ H -
Coding
LD o1
OR-NOT 02
LD-NOT 03
OR-NOT 04
AND-LD Z
LD 05
OR 06
AND-LD -
ouT 01 N
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B OR-LOAD (OR-LD) INSTRUCTION ; 02
1 w @
For inter-block OR operation between two or more blocks, " Al \ 01
use the OR-LOAD instruction. 03 04 Logic line
i} d ) 4
R Block a-- - — —- 5 AT Al
_i__' — |"—Ef— @ 05 06
| S | N i
Fom— - Block b-———-- g
| 02 0a . Coding
| I—H— 1
LD 01
. AND-NOT 02
Coding Contents of Registers LD-NOT 03
e v s B EREREE AND-NOT o4
000 |LD o1 L/ p— OR-LD -
LD 05
001 AND 03 _ﬂ__gz_ v__ AND 06
OR-LD -
* 2 1 H |
002 LD 02 S H !
ouT 01
. 02 04 01 03 )
003 AND-NOT 04 T % -
01 03
004 OR-LD** e ‘ B TIMER (TIM) INSTRUCTION
02 04
005 ouT o1 T:‘})‘*‘('B The TIM instruction can be used as an ON-delay timer in
o ’:m the same manner as a relay circuit.
NOTES: * Use this LD instruction as the first instruction of the o1 02
next block to be ORed with the preceding block. 11 Y ™
** Use the OR-NOT instruction for parallel connection L1 Al 9 / 15.0sec
of two blocks (blocks ““a” and "“b"’). :
TIM9
O
® QOperation of each register
1. By the LDO1 and ANDO3 instructions, the result of TIM9
the logicla AND operation in block ““a” is stored L0 —

into the R register.
2. By the LDO02 instruction in block “’b”, the result of

the operation in block ‘“a” is transferred into the S Timer input

register, while the result of the logical operation by ‘

instructions LD02 and AND-NOTO04 in block “b” is Time-up output )

stored into the R register. outot )
3. The OR-LD instruction causes the logical OR opera- 356"1?6"29 output

tion to be performed between the R register and the Coding

S register. The result of the logical OR operation will
be newly stored into the R register. —

NOTES: * Timer number 0 ~ 9.
** Time setting value 001 ~ 255 x 0Q.1sec

000 LD 01
003 LD TIM/4 9
® Number of blocks
The number ~of .blocks is not limited for OR-L.D opera- 004 ouT o1 ]
tion on a logic line. As many blocks as required can be
continued for parallel connection by means of ~ 005 | LD-NOT | TiM/4 9
keys. i
006 ouT 02 :
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® Operation of each register B COUNTER (CNT) INSTRUCTION
The timer starts when the content of the R register is
logical 1 and resets when the content of the R register The CNT instruction can be used as a preset counter in
is logical 0. the same manner as a relay circuit.
® Number of contacts
A time-up contact designates the timer number itself. o1 02 Input
Both NO and NC contacts can be used in the required —A—H——c
quantity. CNT9
® Timer is of decrementing type 0? Reset
The timer is of a decrementing type which produces an | I R 234 counts
output when the present value (time remaining) becomes
000.” When the timer input is turned off, the present _ CNIIQ . @
value of the timer returns to the preset value. The timer s o
output is transmitted externally through an output relay
as shown in the above circuit example.

1 2 3 233 234 235

® Timer is reset at the time of a power failure Count input - = 3
If a power failure occurs, the timer is reset and the T T

present value returns to the preset value. Therefore, if it
is required to retain the present value of the timer in the
memory, a memory retentive type timer circuit as shown

below must be used for programming. Coding
® Memory retentive type timer G PRI

Reset input

Count-up output (OUTO1)

A circuit to memorize the present value of the timer 000 LD o1 :
during a power failure is configured using a combination i
of clock instruction and counter (CNT) instruction. 001 AND-NOT 02
01 M Coding . >
R60 4
el  EEEIE 03
02 CNT LD 01
iR ° AND MR/2 | 60 003 | CNT 9r | B4
150 counts
LD 02 ;
LD CNT/5 9 7
CNT 9 150 004 ,
NOTE: Timer contact MRG0 is
for 0.1sec clock. (Use 005 out 01
timer contact MR61 for .
1sec clock.) NOTES: 1. A counter program must be entered in the order
3 N i ) 3 of a count input circuit, a reset input circuit and
® Consecutive OUT instruction and TIM instruction a counter coil.

2. Counter number 0 ~ 9.

If the OUT instruction is followed by the TIM instruc- 3. Counter setting value 001 ~ 255.

tion, this condition is regarded as a circuit error during

the program check. However, they operate as follows. ® Operation of each register
@ 01 Coding The counter resets when the content of the R fegister is
— logical 1 and is enabled to count when the content of the
LD 01 R register is logical 0. A count input is provided from
—‘1 5.0sec| OUT 01 the S register.
TIM 9 150 ® Number of contacts"

A count-up contact designates the counter number itself.

When the NO contact 01 turns ON, output relay 01 is Both NO and NC contacts can be used in the required

energized and at the same time timer 9 starts operating.

quantity.
Coding ® Counter is of decrementing type
@ o — ' The counter is of a decrementing type which produces
}_—'__‘15.0sec LD 01 an output when the count value becomes “000.” The
TIM 9 150 present value of the counter returns to the preset value
ouT 01 when a reset input is applied. The counter output is
) transmitted externally through an output relay as shown
When the NO contact 01 turns ON, timer 9 starts operat- in the above circuit example.

® After the preset count is up, subsequent count inputs

ing and at the same time, output relay 01 is energized.
are ignored.

) . . —=16— )
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