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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
design the incorporation of programmable controllers in their machin-

ery 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 contralled 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-M5R Flat
Board 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-M5R can
be performed easily and directly from ladder diagrams using the
prbgram console removable from the CPU base unit while the program-
mable controller is in operation or the optiona! graphic programming
console (CRT).

SYSMAC-M5R is available in two basic types; 128 1/O type and 256
[/0 type, enabling you to design a system for high mst-perfo'rmance,
according to the scale of the control required,

The programmable controller is software-compatible with the higher-
grade version SYSMAC-M1R, so that it can be operated by a program
written by the SYSMAC-M1R and loaded from a PROM or cassette
tape.




CONTENTS

FEATURES . o e e e e e 1
SYSTEM CONFIGURATION AND SPECIFICATIONS .. ....ovee i, 2
2.1 Available Types - . .o e 2
2.2 System Configuration .. ....... ... i 5
2.3 Specifications ... ...t 6
24 DimMeNSIONS & oot ittt e e e e e e 15
2.6 Names of Respective Parts. . ... oot it e e e e 15
ASSIGNMENT OF RELAY NUMBERS ..................... e 16
3.1 Listof Relay Numbers ................... et e 16
3.2 Determination of I/O Relay Numbers .. .......ouur e, 19
3.3 Determination of Internal Auxiliary Relay Numbers ........................ 21
3.4 Determination of Special Auxiliary Relay Numbers ........... ..o .. 21
3.5 Determination of Latching Relay Numbers . .. ... ... ot 22
3.6 Determination of Timer/Counter Numbers . ......... ... oo, 22
3.7 Determination of Temporary Memory Relay Numbers .......................929
3.8 Determination of Shift Register Numbers . .. .......... ..o . 22
INSTRUCTION WORDS ...ttt e 23
4.1 ListofInstructions .......... ... i 23
4.2 Exp]aﬁation of InstructionWords . ........ ... . ... 24
PROGRAMMING . .. e e e e i 38
5.1 How to Program .. ...t e 38
5.2 Applied Programs . ... 41
OPERATING PROCEDURE .. ..o e 58
6.1 Cautions in Operating Program Console . .................. e eeiiiai......58
6.2 Basic Functions . .............. O -
6.3 All Program Clear Operation .............coviivieenerneennnne ... B9
6.4 Address Setting Operation............ e e e e ee e, 59
8.5 Program Write Operation . . ..ottt e 59
6.6 Program Read Operation . ...........cuuit i 60
6.7 Program Check Operation ... .............iuiiuiiniienine e, 61
6.8 RUNOperation...................... e e e e e 62
6.9 Monitor Operation. .. ...ttt e e 62
6.10 Multi Monitor Operation . ... ... 63
6.11 Trace (Continuity) Check Operation . ... i, 63
6.12 Forced Set/Reset Operation ... ...........o.uuueuuninenenann . 65
6.13 Instruction Search Operation . ............. .0, 66
6.14 Contact {Coil) Number Change Operation . ... ... ... .o 67
6.15 Contact (Coil) Addition Operation .. ............o i 68

6.16 Contact {Coil) Deletion Operation . ............c.. oo 69



7. EPROM CHIP AND CASSETTE TAPE HANDLING « « v\ vvvv e e, 70
7.1 Basic FUNCHIONS . oottt e i i it e e e e 70
7.2 RAMand EPROM Chip Handling . ........... . .. . i, 70
7.3 EPROM Write Operation . . ...t i et i e et r e e e reeanns 70
7.4 EPROM Read OPEration .. .. .........eueneenasaneneeinn e, 71
7.5 EPROM Verify Operation . ... ...ttt ittt et tn e et nnenneannens 72
7.6 Cassette Tape Handling . ......c.ot it e 73
7.7 Tape Write Operation .. ...t e e i i e 74
7.8 Tape Read Operation .. ... .. ... ittt e et e e 74
7.9 Tape Verify Operation. . ... ..o i i ittt ittt et et 74
7.10 Errors in PROM WRITER or CASSETTEMode .......cvvvvn... e 75
B. INSTALLATION AND WIRING ... ...ttt iiaee e e 76
8.1 Mounting Locations and Environmental Conditions ................. e 76
8.2 Mounting Positions withinControlPanels . . ... ....... ... ... ... ... .. 76
8.3 How to Install within Control Panels. . .. ... ... ... .. ... i, 76
8.4 Processing of Wiring within Contrel Panels .. .................... e 79
8.5 Operation at Power Failure . .. .. et it e 80
8.6 External Wiring . ... .o ittt i i i e e e et et e e e 80
8.7 Hints on Use of Externally Controlled I/ORelays. . ........o.ooevieunen... 80
8.8 Interfacing Solid-state Input DOVICES - v o vvee e e et e e 81
8.9 Hintson Useof OQutput Contact . ............. ittt it et aanenen. 84
8.10 Terminal Block Connectors . . ... ...ttt ittt e ettt et e ‘85
9. MAINTENANCE AND INSPECTION .. ......c0uiiuinienannannannnns e 86
1 0 IO 117 o =T o2 4 o S A 86
9.2 Replacement of Battery . .........ou'eeneenne e, el 88
9.3 HowtoReplace /O UNItS . . ... viirt it i ianennn . a7
9.4 TroubleshOoting .. ...v ittt et e e eaeenn, P 88
0.5 Listof Error Messages .. ...v ittt it e e e e 91
9.6 Abnormal Symptom, Possible Cause and Corrective Action ................... 92
APPENDIXES

I/O Assignment Table for OMRON SYSMAC-M5R

Timer/Counter Assignment Table for OMRON SYSMAC-M5R
OMRON SYSMAC-M5R FAILURE/ABNORMAL MODE NO. LIST
OMRON SYSMAC-MbR CODING SHEET

rr-——"™"—"™"""™""™""""""""""—"— ¥/ T T = — " — ~ —— i |
[NOTE: For detailed information on the graphic programming console (CRT) Type SCY-CRT10-81E (-82E), |
[ please refer to the “USER'S MANUAL {Cat. No. W50-E1) for OMRON Graphic Programming Consolel
[ Model SYSMAC-CRT10" published under separate cover. I

P—"



OMRON

SYSMAC-M5R

1. Features .

) Flat board type programmable controller, best suited for
incorporation in machines. tronic buzzer.
® Conversational programming with optional graphic

programming console (CRT).

- Programming and debugging can be greatly simplified
through communications between the CPU and
operator in a dialog mode via messages on the CRT
screen. _

- The CRT console can also be used as a stand-alone
machine since the console has its own CPU which can
operate independently of the main CPU in the CPU
base unit. _

- Programming time can be reduced greatly since the
CRT console permits preprogramming of standardized
circuits into memory, in addition to its capability to
automatically display N.QO. contacts which account for
60 to 70% of all ladder diagram symbols used in
sequence circuits.

- Monitor function allows at-a-glance identification of

| relay coil ON/QFF state of a circuit to facilitate
program simulation and maintenance. The CRT
console also has a labelling function to facilitate the
‘identification of [/O devices during monitoring.
® Software-compatible with SYSMAC-M1R

SYSAMC-MBSR is software-compatible with the higher-

grade version SYSMAC-M1R, so that it can be operated

by a program written by the SYSMAC-M1R and loaded
from a PROM or cassette tape. :

& Easy-to-use configuration

. In addition to the program console that can be removed

from the CPU base unit while SYSMAC-MGR is in opera-
tion, PROM writer function, cassette interface function
and CRT interface function are provided as standard
equipment.

® Programs can be recorded on cassette tape

By connection of the exclusive interface cords, programs

in the CPU memory may be dumped onto a commercial-

iy available cassette tape.
) ® Instructions for sophistica_ted'programming

Such ingtructions as ADD{+}, SUB {—}, MOV {1/Q data

transfer}, CMP I/O data compare}, FAL {Diagnosis},etc.,

are added to facilitate sophisticated programming.
® Choice of 128 or 256 1/0 points

SYSMAC-MBR is available in two basic types; 128 1/O

type (CPU base unit with 128 /0 poinis) and 2566 1/0

type (CPL) base unit and expansion base unit with 256

1/Q points). Both types allow expansion of |/0 units in

increments of 32 points, i.e., 16 points for input and 16

points for output.

® Abundance of monitor and diagnostic functions for
improved maintenability and operability

* Multi-point monitoring feature {which allows simul-
taneous display of 4 1/0O points) facilitates delicate
timing check of sequence circuits,

* Monitoring capability, such as trace {continuity)
check, I/0 status display, present value indication of
each timer/counter, etc., assures easy program simula-
tion and maintenance.

- A variety of diagnostic functions provide positive
system backup. Al programming mistakes and

operational errors ate alerted immediately by elec-
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2. System Configuration and Specifications
2.1 Available Types

The SYSMAC-M5R consists of a CPU base unit, a program
console, an expansion base unit and /O units. A graphic
pregramming conscle is available as an optional program-
ming support tool.

® 128 1/0 type

Memory: 3K words® wnh battery,

Program consote blind patch (without EPROM or 2.5kgmax. | SCYMBR-CPUSSE
RAM chips and program console)
Input: DC 12 to 24V
Qutput: Transistor output 3b60g S5CYMER-10021
DC 12 to 48V 500mA
Input: DC 12 to 24V
QOutput: Transistor 3600 SCYM5R-10022
DC 12 to 48V 500mA :
DC 12 to 24V 3405 | SCYMSR-1D021
DC 12 to 24V 3409 SCYM5R-1D026
AC 100/110V, 50/60Hz 425g SCYM5SR-1A101
Transistor output '
DC 12 to 48V 500mA 3909 SCYMSR-0D041
Transistor output .
DC 12 10 48V 10A 430g SCYMSER-0D042 .
Lr(';ago";‘;pz“‘fzv 4509 SCYMB5R-0A202
Relay contact output ' ) :
AC 110V 0.5A, DC 24V 1A {resistive load) 4209 SCYM5R-0C101
AC 110V 0.2A, DC 24V 0.3A (inductive load)
Relay contact output
AC 250V 2A, DC 24V 2A (resistive load) 420g S§CYM5R-0C202
Relay contact output
AC 250V 2, DC 24V 2A (resistive load) 4209 SCYMSR-0C203
Time range: 0.1 to 10s/0.1 to 15 {selectable)
Resetting time: B0ms max. 2359 SCYMSR-TMO01
650g max. | SCYMBR-PROS0OE
6500 max. | SCYM5R-CIF81E
Supply voltage: AC 110/220V . SCY-CRT10-81E
13kg rmax.
Supply voltage: AC 220/240V SCY-CRT10-82E
Cable length: 1.5m 340g max. | SCYMBR-CN150
Cable length: 2m
{for connection between SYSMAC-MSER and '220g max. | SCY-CN200
SYSMAC-CRT10}
50g max. SCYPOR-PLGO1
Cable length: 2m
{for connection between SYSMAC-CRT10 and EPSON 220g max. | SCY-CN201
terminal printer} i :
Lithium battery 20g max. SCY-BAT(H
| . ROM-F
1K words/chip 10g max. -
RAM-F
9259 max. | SCYM5SR-PATOO
120g max. | SCYMER-PATO3

NOTES: * The SYSMAC-M5R can use a maximum 3K words for. programming. In this case, however, 3 EPROM or RAM chips are required.
OMRON offers Type ROM-F {equivalent to 2716) or RAM-F developed under strict gquality control as the EPROM or RAM (1K)
chip for OMRON Programmable Controller series. Be sure to use the EPROM or RAM chips for the OMRON Programmable

Controllers.

+» For detailed information on the graphic programming consale (CRT} Type SCY-CRT10-81E (-82E), please refer to the "USER’S

MANUAL {Cat. No. W50-E1) for OMRON Graphic Programming Console Model SYSMAC-CRT10" published under separate cover.

—
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e 256 1/0O type

Memory: 3K words* with battery,
Program console blind patch (without EPROM or RAM 2.5kgmax. SCYMSR-CPU9SE
chips and program console} :

) 1740g max. | SCYMBR-EXRO1E
Cable length: 15cm 459 max. SCYMBR-CNO10Q

Cable length: 50cm 70g max, SCYMBR-CNOS0
Cable length: 100cm ) 100y max. | SCYMBR-CN100
Input: DC 12 to 24V

Output: - Transistor output 3509 SCYMbLBR-10021

DC 12 to 48V 500mA

Input: DC 12 to 24V : ) :
QOutput: Transistor 360g SCYMBR-10022
DC 12 to 48V 500mA

DC 12 to 24V 340g SCYMSR-1D021
DC 12 to 24V ' 340g SCYMBR-1D026
AC 100/110V, 50/60Hz 425g SCYMBR-1A101
Do 12 60 48V B00mA 390g SCYMSR-0D041
grg'f'zisigr 4%‘{}%‘ . 4309 SCYM5R-0D042
Triac output 4509 SCYMSR-0A202

AC 80 to 242V

Relay contact output
AC 110V 0.5A, DC 24V 1A (resistive load) 420g SCYMS5R-0C101
AC 110V 0.2A, DC 24V 0.3A (inductive load)

Relay contact output )
AC 250V 2A, DC 24V 2A (resistive load) 420g SCYM5R-0C202

Relay contact output K
AC 250V 2A, DC 24V 2A (resistive load) 4209 SCYMS5R-0C203

Time range: 0.1 to 10s/0.1 1o 15 (selectable) K
Resetting time: 50ms max. 2359 - SCYMSR-TMQ01

B50g max. | SCYM5R-PROSOE
£50g max. | SCYMBR-CIF81E

Supply voltage: AC 110/120V 13k ‘SCY-CRT10-81E
max.

Supply voltage: AC 220/240V 9 SCY-CRT10-82E

Cable length: 1.5m 340g max. | SCYMSR-CN15Q

Cable length: 2m
[for connection between SYSMAC-M5BR and 220g max, | SCY-CN200
SYSMAC-CRT10}

50g max. - [ SCYPOR-PLGO1

Cable iength: 2m

(for connection between SYSMAC-CRT10 and EPSON 220g max. SCY-CN201
terminal printer) .
Lithium battery 20g max. SCY-BATO1

) ROM-F
1K words/chip . . 10g max. RANLF

100g max. | SCYMBR-PATOD
1,3kg max. | SCYM5R-PATO1
Siiding brackets, mounting screws ' S0g max. SCYMER-PATO2
1 120g max. | SCYMS5R-PATO3
NOTES: * The SYSMAC-MSR can use a maximum 3K words for programming. 1n this case, however, 3 EPHOM ar RAM chips are required.

OMRON offers Type ROM-F {equivalent to 2718} or RAM-F developed under strict quality control as the EPROM or RAM (1K}

chip for OMRON Programmable Controller series. Be sure to use the EPROM or RAM chips for the OMRON Programmable

Controllers.
%% For detailed information on the graphic programming console {CRT) Type SCY-CRT10-81E (-B2E}, please refer to the “"USER'S
MANUAL (Cat. No. W50-E1} for OMRON Graphic Programming Console Model SYSMAC-CRT10 published under separate cover,

.
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' CPU base unit

1/0 units

Cassetts tape recorder

{commercially available) Graphic programming

console {CRT)

NOTES:

1. The CPU base unit is available in two types; one with 128 1/0
points and the other with 256 1/0 points. The expansion base
unit cannot be connected to the 128 /O type CPU base unit.

2, Both the CPU base unit and expansion base unit have a maxi-
mum of 128 |/O points.

3. "A maximum of 4 1/OQ units each consisting of 32 I/0 points can
be mounted on both the CPU base unit and expansion base unit,

4. * The CRT console can be connected to the CPU base unit
through the CRT interface card, To mount the CRT interface
card on the CPU base unit, first dismount the program consale.
For detailed information on the graphic programming console
{CRT) Type SCY-CRT10-81E (-82E), please refer to the
“USER'S MANUAL (Cat, No. W50-E1) for OMRON Graphic
Programming Console Model SYSMAC-CRT10" published under
separate cover. ’

5. ** EPSON Model MX-80 Type 11/t11 or Model RX-80 Terminal
I;'rinte)r can be connected to the graphic programming console

CRT).

Expansion base unit

CRT interfaca
card

* EPSON Terminal printer
{Model MX-80 TYPE I1/11)
or Model RX-80)
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2.2 System Configuration

Cassette

CPU base unit
v+ o |
AC/DC
" powver
Switching e
regulator omentary powel
failure/voltage
;opidete:tlun
dreuit [————l
ov .
Interface e RUN
l——j autput
B CPU
atiery s—— failure
autput
1o Micro- System User Internal . QUTPUT
interface processor) program memory ﬁ?e‘ﬁ, ory INHIBIT
] input

Display section

tapa
recorder

-

I Cassette rPHOM
3| interface - writer

Keyboard section

Control

[ =

Program console

1/Qunit” 1/O unit /O unit 1O unit
|—1':E—
Expansion base unit
1/Q unit 1/ unit 170 unit 1/Q unit

t .

1 I

NOTE: The above system configuration diagram applies to the 256 1/O type.
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2.3 Specifications
M RATINGS

NOTES:

* AC input
A momentary power failure of less than 1/2 cycle at less than
—15% of rated voltage is ignored by the programmable controller.
If a momentary power failure of 1/2 to 1 cycle accurs, the power
failure condition may or may not be detected by the program-
makle controller since it is in an unstable area. |f a power failure
of more than 1 cycle occurs, the programmable controller detects
the power failure.

* DG input
A momentary power failure of less than 10msec at —15% of rated
voltage is ignored by the programmable controller, If a power
failure of 10 to 20msec occurs, the power failure condition may
or may not be detected by the programmable controller since it
is in an unstable area. If a power failure of more than 20msec
occurs, the programmable controller detects the power failure.
However, a power failure detection time when the battery is used
will become longer than the above value.

AC 24V 50/60Hz, DC 24V

85 te 110% of rated voltage*

BOVA max.

20MQ min. at DC 500V (between ex-
ternal terminal and mounting screw)

AC 1,500V, 50/60Hz for 1 minute {be-
tween external terminal and mounting
screw)

1,000V p-p
Rise time: insec; Pulse width: 2usec

16.7Hz; 3mm double amplitude, {in X,
Y, Z directions respectively 2hrs.)

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

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

30 to 90% RH {without condensation)
Must be free from corrosive gases

Flat board type

[vory white

See Section 2.1, Available Types.

B DIAGNOSTIC FUNCTIONS

As the diagnostic functions of the SYSMAC-M5R, checks on the items listed in the following'tableé ére p

PROGRAM and RUN modes, respectively.

® PROGRAM mode

e e

B CHARACTERISTICS

Stored program system

LSI, TTL, C-MOS

Ladder diagram

1 word or 2 words {16 bits/ward)

26 kinds

Average: 15usec/word

RANM: 3k words
EPROM: 3k words

128 1/0 type: 128 points {Relay Nos. 0000 10 0177)
256 1/0 type: 258 points (Refay Nos. 0000 to 0377}

4B0 points (Relay Nos. 0400 to 1337)

28 points {Relay Nos. 1340 to 1367, 1374 to 1377}
#+ Relay Nos. 1340 10 1347:

QOutput area when FAL instruction is executed.
« Relay Nos. 1350 1o 1357, 1360:

Resuit area when ADD/SUB instruction is executed.

« Relay Nos, 1361 to 1363:
Result area when CMP instruction is executed.
» Relay Nos. 1364, 1366:
Nermally OFF
# Relay Nos. 1365, 1367;
Normally ON
s Relay No, 1374:
TFurns ON when the battery is abnarmal.
* Relay No, 1375:
0.2 sec clock pulse
¢ Relay No. 1376:
1 sec clock pulse
® Relay No. 1377;
0.1 sec clock pulse

256 points (Relay Nos. 000 tc 377])

128 points (Relay Nas. 000 to 177)
Timer? 0to99.9sec
Counter: O to 999 counts

258 points {Relay Nos. 000 10 377}
8 bit; x 32

8 paints (Relay Nos. 010 7)

Status data of respective latching relays, counters and
shift registers before the power failure are retained in
the memary. .

= RUN mode
CPU failure (Watchdag timer)
" Battery failure (Rated voltage check)

= PROGRAM mode {Program check)
® Coil duptication check
& END instruction check
® Circuit error check (syntax check!
o |L/JMP error check
# Program over check

Tl Ex 4 K& e R

Coil duplication check Checks coil numbers for duplication.

END instruction check Checks the presence of END instruction at the end of the program.
PP:OQLam Circuit error check Checks the circuit for proper configuration. ON
che -

¢ IL/JMP error check Checks if ILILC, JMP-JME instructions are being used in pairs.
Program over check Checks if the number of Program steps exceeds the memory capacity
in Program write or Contact (coil) addition aperation,

erformed in the

Battery failure*

T
A
g

CPU failure

- - ON

—”

Watchdog timer OFF ON

Remains unchanged.

NOTES: * If the battery is left alone for a week or more without being replaced after the ERROR indicator illuminates, the contents of the
program memory wiil be destroyed. When the battery is to be replaced, be sure to replace it within approx. 5 minutes after turning
off the power switch.

** Refer to 8.7 Hints on Use of Externally Controlled 1/O Relays.”

—E—

+
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W 1/O units
DC 12V—15% to 24V+10% Circuit configuration
5 2k )
6 to 12mA/point
15ms max. - —
25ms max. Mo _* ﬁ B
16 circuits . & —. é
3 o
7.2V max. 2 ::; ,—E,
2.4V min. § _ £
MY {eu ]
vt Bl
V) Constant-
voltage
Vo H cireuit [
ouTo
«J Hs i
. | A |2 5
Sour 2 i g
& ouTo S 5 ;
{ £ g
auT? g *j: g
:]—)_ b | £
) s )
Transistor output: DC 52.8V, Terminal connection
“500mA/circuit, 8Afunit
100uA max.
1.5V max. Terminal block
@ Lower Upper
DC 12V —15% to 48V +10% = w J@ e
' { T ot
30mA max. S —a 3|2
4] 514
0.2ms (resistive load) —-:— =
— s | 5 o7 — 716
3ms {resistive load) 2 5= o { e
16 circuits ‘ — -—=
- S = |52
4 H =
5] 5‘ 44
- | 55 Nt g 77 6"
i T Vit IR
‘;"7'1 NG
v Vi—
) g our Yt i
1
i ; Z
S 3
[ 4" |
: ==
& o] -8
s © 7
S outel |+
2 .
S -
[ 4]
| 5
ourz| &
—0 "
(2
NOTE: If thei .Lli voltage is DC 12V, use only
80mA (5V) £20% solid-s;?:e input (!i!evlicés. such as photo-
350 10% electric and proximity switches,
g+

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 the input signal until the inactivation of the output terminal of the unit.
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40mA (5V} +20%

350g +10%

g 5 EIR0) i
DC 12V —15% t0 24V +10% Circuit configaration.
: 2k )
6 to 12ZmA/point
16ms max. r
ING
25ms max. } K -
o IN? Fl
24 circuits s n}m £
7.2V max. 2
2,4V min. u}ro 24 . g
IN7 =
AN o
Vi s
Vit— Constant-{—
r voltage
Vot - eircuit =
ouTo P— -
£ i =
3 ) o =
° : S 5 S z
£ g
ouTy EU_ £
LS e
Transistor output: DC 52.8V, : ion
500mA/circuit, BA/unit Terminal connection
100p A max.
1.5V max.
“Terminal block
DC 12V —15% to 48V +10% ®"T Lower Upger
r —5 5 INC T ‘\H 1... 0-
15mA max. T 3] 27
0.2ms {resistive load) S + 547
3ms (resistive load) | 7 wr | (-5 7767
8 cireuits 5 o1 4 1907
T —
5 mmly B A N
£ — 5747
o B —g 7% 67
= N ] =23
s — 170
S _ 37 27
g sh: 42
s | P 7
v ik CE
NC
(-‘H—] . NCu VH:»
{ ‘i T A i
L — (D> ? 1% o¥
5 [ 1]
F] 2|
(B [
_g_‘ sx 47‘.‘.‘
[ O—our? — ’ 7" 6"
6]
5y

NOTE: if the input volwage is DC 12V, use only
solid-state inpus davices, such as phota-
electric and proximity switches.

NOTES:  * The delay time from the application of an input signal until the activation of the output terminal of the unit.
** The defay time from removal of the input signal until the inactivation of the output terminal of the unit.

—"
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® Input units

DC 12V —15% to 24V +10%

: Rl D2
DC 12V —15% to 24V +10%

= 2ks2

=2k

6to 12mA/point

12mA/point {DC 24V)

_15ms max. 4 1o 10ms {TYP 6ms)
25ms max, 7 to 15ms {TYP 10ms)
32 circults 32 circuits
7.2V max. 7.2V max.
2.4V min. 2.4V min.

8mA (5V) £20%

8mA (5V) +20%

340g +10%

3400 +10%

jpEziii==i .
g 2
g ™o g E
N S 3 T B
c £
wi L7 :
4] -— — I
. WO ZIEE'E — , e
L N7 £ =
- 3] 5 S
2N = —
" g
£ S 5 £ £
= ! c
17 Oy E {
L Vi 420 I N
(+ - — L
Terminal block Terminal block
N ® 5] ., Lower Uﬂojr o ®] 5 Lower Uppes
roo o] 1T o o
L 1] +— -
2 | 2 |
5 3m 2} +
.4 514 g
N ]
b g _— IN? =
_— IN7| —— 7|6 L0 O fl
- =0 7 - — N | 7 3
o0 N E 2 —C oMl g
5 e = RIESE 2 -
= 2 | E e T 2
““‘g_ 372 g 3
1—3 ] L =
—Wg 57 47 5
| 5 | - 6
. A EFG )] = N7 ——
AN5S N 7 77 6 A0 O e
Vi F I = —
i) N NG | Vit (=) NG
NG = = vii—} NC
Vil | Mi—
Vit ik | NG 55 o -
=0 o1 i o =+ ——
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— 7| —— 7% & o— 1 ik
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NOTES: 1. Terminal Nos. 17 and 20 are NOTES: 1, Terminal Nas. 17 and 20 are

Intarnally connected.

. {if the input voltage is DC 12V, use

only solid-state input devices, such
as photoelectric and proximity
switches.

internally connected.

If the input voltage is DC 12V, use
only solid-state input devices, such
as photoelectric and proximity
switches,

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 the input signal until the inactivation of the output terminal of the unit.
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-« L ACTnput uiit ¢

-+ “SCYMBR-IATOY . - *

1myy +10% - 4
AC 100/110V 7 220 50/60Hz

=10k

10mA/point £10%, 50Hz; 12mA/point +10%, 60Hz {at 100 input voltage}

16ms max.

"OFF-delay

35ms max.

“Numbef of circuits

24 circuits

B0V max. (initial}

ON voltage

20V 'min,

“Current consu
the bnit. (¥5V

8mA (5V) £20%

425g +10%

I
%g@
L

comz z:%& g
S o

COoM3 3 ; g

it | Internalcircuit” Internal circuit l

leernal circu

& input number assignment
Terminal block

.@) _‘G)'- Lower Upper
= [N} 0 | -
O O ? ilo D
( 2 H e
! 3
AG 100V g 57 47 (
B i
= 7 7186
7
0 O x o /
)
5o Mo 1
1
( 2]
\ 5]
AG 100V ) 4]
5
m— N7 L‘
" O comz |t
GO
1
{ 7]
\ 3
AC 100V ) 41
| —]
| =—= 7 —
1 © O %o C%
—— [
[C)
[&)——

Internal
auxiliary relay

NOTE:  Unused 8 input circuits (8 input points) can be used as internal auxiliary relays with monitor.

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 the input signal until the inactivation of the output terminal of the unit.
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® Qutput units

& )
Transistor output: DC 52,8V Transistor output: DC 52.8V
500mA/circuit, 8A/unit 2A/ point, 4A/common, 10A/unit
100 A max, 100uA max.
1.5V max. 1.6V max.
DC 12V —15% to 48V +10% DC12V —15% to 48V +10%
Approx. 72mA max./unit 60mA/unit
0.2ms max. (resistive load) 0.2ms max. {resistive load)
3ms max. {resistive load) 3ms max. (resistive load)
MP75
7.5A with fuse blowout atarm contact
AC/DC 25VA, 0.BA
32 circuits 16 circuits (4 circuits/common)
120mA (5V) x20% 72mA {5V} £20%
3904 +10% ‘ 4309 +10%
QUTOO o
'3 = E=
S 2 g 3 £
ouT? © G 3 B
& QUTO L -E if;
g\ 3 5 2 g
3 - [
© Utz £ £ £ =
Vit
Vi Contact-
(=) voltage
Vi circuit
=) £ "
V-0 H é
a5 =
. a
-
5 0UTOG 5 £ g: 5
E S 2 o B 5
3 o = £ 2
g ouT? - o < c
ouTe 2 ©
') = £
-9 ]
ouT? £ £
g £
& Qutput numbar assignmant
Terminal block . Terminal block
[5) e y
] [ o o mvoura (2] [l frmm o=
o oo [ =1 P o - ] 110 ouTo
- = DC 12V 16 48V QuTE F NES
S 2. 372 [ Econ P Q
— EWE Sy T V| e
) 574 DC:"AC O -— )
oy T 5. 7] 671 Fuse blowaut giarm . F'__ ouT?
E ‘QG) OUTO 1 o ) (DHouTs 4 )
g . hd B
3 2] P DC12V 10 48v| L om SIS
HH 4=l - _ Core o 77 \
/ i 574 Ot oy _F2 =
] +— ECRE R - AN }
(+)'® AT ] 718 Fuse blowobtalerm| [ |
I Vit Sl
(St - v - -
Vi R
Y el ol T DG 12V to 48V
[*] |=‘
1 e L P
%— 37 Be/AE < F3 £
+ 5 Fuse blowout alerm
g _T ? ) @DUN
8 Lo DCA2V1648Y| oy
3I: [ I L (oo XE]
] . o O
53 § (+)>_L':||;s:“hlnwout 1]
3 T ikt
“ T n 7 Vo >_‘

DC 12V 10 48V - /
internal
auxiliary
ralay

NOTES: 1. V| must be equal to or larger than
the load voltage.
2. Unused 16 output circuits (16 output
MNOTE: Terminat Nos. 17 and 20 and 18 and 19 points} can he used as internal
are internally connected. auxiliary relays with monitor.

11—
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Relay contact output {with OMRON G2E relay.
DC 24V) ’

AC 110V 0.5A, DC 24V 1A resistive load’

AC 110V 0.2A, DC 24V 0.3A inductive load

Triac output: AC 80 to 242V
2A/point, 4Afcommon, 10A unit

10mA (AC 100V), 20mA (AC 200V)

DC 2av ﬂggg . ribple factor 5% max.

21mA/point, 336mA/unit

AC 100V 3mA max. AC 200V BmA max. (60Hz}

1.5V max. (RMS value) at 2A load

Tms max. Bms max.
1/2 load frequency max. 10ms max.
MP75 '

7.5A with fuse blowout alarm contact

AC/DC 25VA 0.5A

16 circuits (4 circuits/common) 32 points

30A (1 cycle)/point

AC 110V 0.5A [resistive load})
200,000 operations min.

DC 24V 1A (resistive load)
500,000 operations min.

240mA (5V) £20%

55mA (5V) £20%

450g +10%

420g +10%

h
It

il : :
internal circuit

|Ga|a cir:uitllGare circui!l - | Gate circuﬂ
e
=

Internal circuit

|Gate circuili -
i)
)

QuUTR J)—LO_O—

&) -
O hEl
< S 8 ]
23185
E e
ourroBas L@ g °
ouT05 5 -@n__ g:
5 il=
= = E &l
S S S 28l | EE
£k
: rEE
ou7 off5= HED < g
COMIOTT—=— | o :
uTo o
e e
(14 S il
E 8Ll HE g
ouT7 o5 <s g
26— = :
oUTO o— {Re 5 S:ﬁ
Sl T T IEE
V1SN e e
— <& £G
oUT? ° g

Ferminal block
- # OQutput number

Bl \ower Unped assignment
L 5 P T o]l [ere
v
ACI00V ;3 ; T ,
to 200V ouT3
i ®ccm é. -+ \
[~ G = I
(T N T - 0
Fr E
Fuse blowout alarm T ouer
myeurd | 4 o
AC 100V ¢ ——1 6|5
5
w0 200V OUUTT = | !
| ~oowr -1 o 7 |
My F2 - S —
Tc:mc—‘,o\ F2 E: Faj Fa )
Fuse blowout alarm I— |
—— CuUTH | T p 5
AC100V| ¢ I —
0200V | myours] 5 32
1 oo | o
S~ F. a | ¢
EA S F; % —F—,’ c,"
= ' Fs | z
Fuse blawout alarm Fa
v — -
Tyoura | a
AC100V| =6 s
1o 200V TYauT? | P
1 COma = el 7
I \O, Fa e [CR S
OC/AC .~ F4 =
Fuse blowout alarm wo
L
=
L&y

Internat auxiliary relay

NOTE: Unused 16 output circuits {16 output
points) can be used as internal auxiliary
relays with monitor,

Tarminal block

=0
iy =)
JOE
el
L
) T

=y © Lower Lpper
ouTo b | —r—
© . 176
F S
| o
] Al
) -] 574
©our7_—-§— 776
AC/DC .@ﬂ_T Y
1
] EE
3 1 32
3§ ERRE
= 57 4
_®°UT7 % 77 87
com] -t +—
(O —ouTo] 5 0 A
L) = i
= || |I.2
3 E
(I
5
. ‘-—'E 6=
= (DT 7
AC/DC { )_UUTU | 0
]
H 27
3
] 4"
= | ([
—oug | |
. co = X
Vi Vit I
Viis) = I |
DC 24V :E

NOTE: The maximum number of output paints
that can operate simultaneausly is 16,
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7 = 7

g (VSBOE20: . ) _
Relay contact cutput {with OMRON GG6B-1114P Relay contact outpit {with OMRON G6B-1114P
relay DC 24} . relay DC 24) o
AC 250V 2A, DC 24V 2A {resistive load} AC 250V 2A, DC 24V 2A {resistive load)
6A/common BA/common

) . 0, . -

pc 24v 1% ipple factor 5% max. oc 24v *10% ripple factor 5% max.
8.5mA/point, 204mA/unit 8.6mA/point, 204mAfunit
16rms max, 15ms max. '
15ms max. 18ms max.
24 points 24 points

AC 250V 2A (resistive load): 200,000 operations
DC 24V 2A {resistive toad): 200,000 operations

AC 250V 2A [resistive load): 200,000 operations
DC 24V 2A {resistive load): 200,000 operations

56mA (V) £20%

55mA (5Y) £20%

4205 £10%

I Internal l ’ Interpal I 1 Interpal
circuit circunt circuit

Amplifier
circuit

4209 +10%

- i v =
Aol g:gg
== ) 53
=t 3
&3 £ .=
EZ =0
< g

Epel
57|

g5l
Shi

|

Amplifier

circuit
Internal
circuit

||

14

S 5 - Ts .
S5 1 |22
OUT? HE Blr =G
< ‘o 5 g
COM3 s
. LT —
VL)
Vi)

# Input number
assignment
Terminal bfock

® : Lover  Unper]
cuTe i@ uweu =
1 7] 170 ouTo
AC/DC! ~out2] 4
I GoMT | 5] ol 2
A . .
"f [ E;J__ e " q
A0/DC ouTs g 1°
i oM T2 o 5 (M| _our
T)-QuTE € || ouTo
7] 77 6
AC/DC Tyout | B
o i COMI] e c| 0
oun | _
1 ERE
AC/DC| (7. 0uUT3 + SN
\ CoMA | 12— B
~ CUTd | o 4|l out?
514 ouTo
AG/DG 8_ oUTE g =
ot Coms | | = Gy §"
outr | =
T 7 E 7"
ag/oc | g ouTl _+
o CoMme | +——1
™ CUTZ |5
AG/DC ! Ty 0uT4 _%_
1 GOM? =
ouTs | e
[
AC/DC -
Ca
W (+)>- viF
i (—)>—l Vi—
! @
DC 24V (2] ——
Internal auxiliary relay
NOTE: Unused 8 output points can be used as

internal auxiliary relays with manitor.

# Input number
- assignment
Tarminal block

,_,@J! ® Lower Upgper
1@ 1 4| ——=
E O s 1] o ||[Toumo
>—l | K 7 3._ 2a
1 -——3 0 x
AC/DC ) g 50y
L oy.ouT? -5 7708 |
)_l coMi | o ool |Lou™
— == "
I =i [ ouTo
f O" ouTg 5 ]
1
] ‘ —— 27
K3 B x
AC/DC 1 413
T o
ouT? 6 | 615 ouT?
T
COM2 07—2 e |7 ouTo
[
|1 |

=
S

77
7

. outp | |
. 2
acmel| -
ouTs

vl [t
vil=) Vi—
[ @ |

DG 24V

Z

7

Internal auxiliary relay

NOTE: Unused 8 output points can be used as

internal auxiltary relays with monitor.
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NOTE:

0.1 to 10s/0.1 1o 15 (selectable}
B50ms max.

Internal VR
{can be set with screwdriver)

RC ascillation counting system

16 circuits
2359 £10%

90mA (5V) £20%

The tirmer unit can be used as an ON-
delay timer for an output relay or a
variable ON-delay timer for internal
circufit,

o
8
O—
-
I

Timer 0
=
=
EREE
D7 B2 {Timer ?|——
CHXZI—L‘QS -
| Timer Ol—fg
S F=4
2
3
L b e
oagB LT
L] Internal

CHXOOE circuit
CHX1 Ba |

This unit is used as an internal analog timer. Timer numbers
and timer contact numbers are determined according to
where the unit is mountad. For example, when it is
mounted instead of an [/O unit with /O relays Nos. XX00
to XX37, 1/C relays No. XX00 to XX17 are assigned a5
timer contact numbers, and 1/O relay Nos. XX20 to XX37
as timer numbers. When the unit is mounted instead of an
1/O unit with 1/0 relay Nos. XX40 to XX77, /O relays
Nos, XX40 to XX57 are assigned as timer contact numbers,
and |/O relay Nos. XX80 to XX77 as timer numbers. Use
the timer numbers and timer contact numbers thus
determined to design circuits.

—14—
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imensions

e CPU'base uni

24 Di

Méunting holes

® Expansion base uni

484
holes

pa

o
1\

L— 284—

ol

|5

300

le— 75—

100 —=

soo|lgggeo
DDBEDUE}D

L

—

AR ATTENA AR AR)

300

3|

{When program
consale mounted

e

2.5 Names of Respect

® CPU base uni

Parts

SCYMBER-CPUS5E (256 1/0 type)

SCYMSR-CPUBSE (128 1/0 type)

/O connecting
connector

c
o
=
2
=
o
o
=]
=

|/0 operation
indicators

indicators

Hﬁimw

bt

Power supply terminals

RUN, FAILURE and

POWER indicators

LITTRCPETErEIFrh pEL:

IR TR PP s ST TIE LT

o

c

55
23
2o
iy
o =
[N re)

Power supply terminals

* Expansion base unit cannot be connected,

* Expansion base unit can be connected,

e CRT I/F card

¢ Program console

® Expansion base unif

1/0 connecting
connector

- OP display

—— ERROR indicators
— ADDRESS and

{RUN, BATTERY
FAILURE, CPU

2
2
[
2
k1
£

FAILURE and

POWER]

Graphic programming

consale (GRT)
cannecting connector

DATA displays

Qparating consale

selectar —1

H

Mode

“PROM
writer socket

.__ngum_u

R

U

R

relay numbers

B
ot
=
3

Mode
selectar —
switch

N..ﬁsss__.h

R

Cassette tape recerder
connecting jacks

OMRON type SCY-CN200
connecting cable (Option}

Expansian base unit
blind patch

15—
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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.

The method of assigning relay numbers used for the

SYSMAC-MBR is as follows.
3.1 List of Relay Numbers

0010 | 0020

0040

0050

0060

0070

0100

0110

0120

0130

0140

0150

0160

3

0170

0011|0021

0031

0041

0051

0061

0071

0101

o111

0121

0131

0141

01561

0161

o1n

0012|0022

Q032

0042

0052

0062

0072

0102

0112

0122

0132

0142

0152

0162

0172

0013 | 0023

0033

G043

0053

Q063

0073

0103

0113

0123

0133

0143

0153

01863

0173

0014 | 0024

0034

0044

0054

0064

0074

0104

0114

0124

0134

0144

0154

0164

0174

0015 | 0026

0035

0045

Q055

0065

Q075

0105

0115

0125

0135

0145

0155

0165

0175

0016 0026

0036

0048

0056

0066

0076

0106

0116

0126

0136

0146

0156

0166

0176

0017 | 0027

Q037

0047

0057

0087

0077

0107

0117

0127

0137

0147

0157

0167

0177

0210|0220

0230

0240

0250

0260

2070

0300

0310

0320

0330

0340

0350

0360

0370

021102214

0231

0241

0251

0261

0271

0301

0311

0321

Q331

0341

0351

0361

0371

02120222

0232

0242

0252

0262

0272

0302

0312

0322

0332

0342

0352

0362

0372

0213 0223

0233

0243

0253

0263

0273

0303

0313

0323

0333

0343

0353

0363

0373

0214 (0224

0234

0244

0254

0264

0274

0304

0314

0324

0334

0344

0354

0364

0374

0215 /0225

0235

0245

0255

0265

0275

0305

Q315

0325

0335

0345

0385

0365

0375

0216 | 0226

0236

0246

0256

0266

0276

0306

0316

0326

0336

0346

0356

0366

0376

0217 [ 0227

0237

0247

0257

02567

0277

0307

0317

0327

0337

0347

0357

0367

0377

0410 0420

0430

0440

0450

0460

0470

0500

0510

0520,

0530

0540

0550

0560

0570

0411 | 0421

0431

0441

0451

0461

047

0501

0511

0521

0531

0541

0551

0661

0571

0412|0422

0432

0442

0452

0462

0472

0502

0512

0522

0532

0542

0582

0562

0572

0413|0423

0433

0443

0453

0463

0473

0503

0513

0523,

0633

0543

05563

0563

0573

0414 [ 0424

0434

0444

0454

0464

0474

0504

0514

0524

0534

0544

0554

0564

0574

0415 ; 0425

0435

0445

0455

0465

0475

0505

0515

0525

0535

0545

0555

0565

0575-

0416 | 0426

0436

0446

0456

0466

0476

0506

0516

0526

06536

0546

0556

0566

0576

0417 0427

0437

0447

0457

0467

Q477

0607

0517

0527

0537

0547

0857

0567

0677

0610 | 0620

0630

0640

0650

0660

0670

0700

0710

0720

0730

0740

0750

0760

0770

061110621

0631

0641

0651

0661

0671

0701

0711

0721

0731

0741

0751

0761

0771

0612 | 0622

0632

0642

0652

0662

0672

0702

0712

0722

0732

0742

0752

0762

0772

0613 | 0623

0633

0643

0653

06623

0673

0703

0713

0723

0733

0743

0753

0763

0773

0614 (0624

0634

0644

0654

0664

0674

0704

0714

0724

0734

0744

0754

0764

0774

0615 | 0625

0635

0645

0655

0665

0675

0705

0715

0725

0735

0745

0755

0765

0775

0616 | 0626

0636

Q646

0656

0666

0676

0706

0716

0726

0736

0746

0756

0766

0776

0617 | 0627

0637

0647

0657

0667

0677

0707

0717

0727

0737

0747

0757

0767

0777

1010 1020

1030

1040

1050

1060

1070

1100

1110

1120

1130

1140

1150

1160

1170

1011 [ 1021

1031

1041

1051

1061

1071

110

1111

1121

1131

1141

1151

1161

1171

1012|1022

1032

1042

10562

1062

1072

1102

1112

1122

1132

1142

1162

1162

1172

1013|1023

1033

1043

1053

1063

1073

1103

1113

1123

1133

1143

1153

1163

1173

1014 (1024

1034

1044

1054

1064

1074

1104

1114

1124

1134

1144

1154

1164

1174

10156 | 1026

1035

1045

1055

1065

1075

1108

1115

1125

1135

1145

11565

1165

1175

1016 | 1026

1036

1046

1056

1066

1076

1106

1116

1126

1136

1146

1156

1166

1176

1017 1027

1037

1047

1057

1067

1077

1107

1117

1127

1137

1147

1167

1167

177

1210( 1220

1230

1240

1250

1260

1270

1300

1310

1320

1330

1340

1350

1360,

1370

1211 ) 1221

1231

1241

1251

1261

1271

1301

1311

1321

1331

3

1353

1361

1371

1212|1222

1232

1242

1252

1262

1272

1302

1312

1322

1332

1342

1352

1362

1372

12131223

1233

1243

1253

1263

1273

1303

1313

1323

1333

1343

1353

1363

1373,

1214[1224

1234

1244

1254

1264

1274

1304

1314

1324

1334

1344

1354

1364

1374

1215 1225

1235

1245

12556

1265

1275

1305

1315

1325

1336

1345

1355

1365

1375

1216|1226

1236

1246

1256

1266

1276

1306

1316

1326

1336

1348

1356

1366,

1376.

12171227

1237

1247

1257

1267

1277

1307

1317

1327

1337

1347

1357

1367

1377

NOTE:

* With the SYSMAC-MER, relay numbers 0400 to 0777 can be used as auxiliary relays.

important, use relay numbers 1000 to 1337 as the auxiliary relays of SYSMAC-M5R.

—16—
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However, if compatibility with the SYSMAC-M1R is
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1341 21 | . X0t

1342 | 2¢ { Low-order

1343 |22 ) dlgit) The FAL NO. (00~99} when the Diagnostic {FAL) instruction

1344 o0 is executed, is output in BCD to each of rglay Nos, 1340 to 1347,

1345 21 X10!

1346 22 {High-order

1347 | digit}

1350 20

13561 2! x10°

1352 22 (Lom)r-order
digit —

1353 29 19 The result of the Add {+} or Subtract {-) instruction executed Is

1354 ab output in BCD to each of relay Nos. 1350 to 1357,

1355 2! X10!

1366 2? {High-order

1357 |22 ) digit)

1360 This refay turns ON if there is a carry in the result of the Add (+} instruction executed.
_This relay also turns ON if there is a borrow in the result of the Subtract [—} instruction
executed.

1361 This ?EI?V turns ON if the result of the Compare (CMP} instruction executed is less
than (<}, .

1362 This ;reila)y turns ONif the result of the Compare (CMP) instruction executed Is:
equal (=), _

1363 This relay turns ON if the result of the Compare {CMP) instruction executed is more
than (>).

1364 This relay is normally OFF.

1365 This relay is normally ON.

1366 This relay is normally OFF.

1367 This relay is normally ON.

1370 These 4 relays are not used. Note that the “1” or “0" state of these relays is not clear.

137‘1 - However, when the MOV instruction is executed, the 8-bit contents of the relay Nos. 1370

1372 to 1377 will be transferred. )

g 1373
1374 This relay turns ON when the battery is abnormal.
1375 This relay is used to generate 0.2sec clock pulsa,
1376 This relay is used to generate 1sec clock pulse.
1377 This ralay is used to generate 0Q.1sec clock pulse,

—18—
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3.2 Determination of 1/0 Relay Numbers

1. In a sequence

circuit diagram which is generally known,

a sequence circuit is drawn with input/output devices

included in th

e sequence circuit. With the SYSMAC,

however, the sequence circuit is configured in suph a
form that input/output devices will be once accepted by

1/0 units. For

this reason, it is necessary to determine

the locations where 1/O units are to be inserted into the
CPU base unit or the expansion base unit for each 1/0
device and the |/O terminals to which 1/O devices are to

be connected,

. The ladder diagrams of the SYSMAC-M5R require the

relay numbers corresponding to the 1/O devices, The
relay numbers are determined by the mounting locations

of the respect
sion base unit

ive 1/0 units in the CPU base unit or expan-
to which 1/0 devices are to be connected

and the connecting terminals of the /0 units. Each of

these relay nu

mbers must be used for ladder diégrams

and programming.

Example of wiring input/output devices
(SCYMBR-10021)

-

()4
DC 24V
(+}

e L T

(-} l :
20 [VL*

DC 12~48V 121 [0030 ]

22 [0021

7 23 ouT

— R B Y —28

|
\
Y
{son) 30 /'
7

133 1/O unit

S

—i9—

SYSMAC-MbR
Cireuit example
13.1_ LS1
R1
R1 SOL1
—ii © I\ pr @

General sequence circuit

!

0000 0001
- H—(=)
{FB1) (Lst}
1000
e
1000
i— <)

(soL1)

Ladder diagram of
SYSMAC-MBR series

® PB1 and LS1 are connected to the input unit while
SOL1 is connected to the output unit. R1 employs an
internal auxiliary relay {1000). in this case SOL1 may
be connected directly to the output unit without
using the internal auxiliary relay, '
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SYSMAC-M5R :

3. The number of input/output relays are determined as
follows, depending on the mounting locations of the |/O
units incorporated in the CPU base unit or expansion
base unit,

'@- CPU base unit -(%}- ¢- Expanision basé unit ’ '{{)’
rrTeEs T s s e '\l 25, | e "‘ . F 2 1
1 ] L] . L}
' 0000 \ 0177 - : 0200 ! 0877 -
' 0001 S ; 0176 : v [ 0201 5 / 0376 .
] 1
' 0002 i : 0175 : , 0202 ' ! 0375 ’
B B B= = D
: ’ T ] . ' ' 0373 1
. 0005 ' ! 0172 ! ' 0205 ! ! 0372 !
: - 0006 ' ' 0171 X I ' ' 0371 :
' 0007 ! ! 0170 X ! 0207 ! : 0370 i
' G010 ' ) 0167 , ' 0210 . i 0367 - '
' 0011 ! ' 4166 ' v [0en ' ' 0366 :
i ! ! Olss | ;oo : ! o365 |
] i ' I 1 213 1 - i 0354
' 0014 r-d [ 0163 ' . 0214 fed . 0363 :
' 0015 ' L ole2 | ! X 0215 v . 0352 '
e L e oEE SR =Ny
g ¥ % 1 A S R i——
' 0020 [ : N [ 0157 ' . 0220 [ vt 0357 | 7!
! 0p21 e L 156 ) I 0221 [ ' : 0356 ,
: 0022 Lol 0155 ' ' 0222 I Lot 0355 '
; 0023 . B 0154 ! . 0223 L. ' 0354 1
: 0024 ! : 0153 ! 5 0224 v ' 0353 t
! 0325 ) ' 0152 ; : 0275 | ' 0352 :
X 0026 ' X 0151 i X 0226 : X 0351 X
! 0027 X . 0150 ' ! 0227 ! , 0350 !
! G030 ' ' L v ! 0230 ' ' 0347 t
e B A= R S
1 ' 142 ' ' ' 0345 |
' 0033 ' 1 0144 ! ‘ 0233 ' ' 0344 '
' 0034 o . 0143 ' ' 0234 o : 0343 !
L —00% | 1/O unit » " /O unit | 0142 : X 0235 | 1/0 unit - ' 1/0 unit [0342 N

. } L J \
! 0036 ; Y 014] ' ! 0236 S \ 0341 '
] 0037 g : 0140 ' X 0237 ; ' 0340 '
g o . —— - - U - R
pToo Tttt A} 2 - Tttt 2y STt
! w040 \ ) o7 : ' 0240 ' . 0337 ] .
v, oo \ / 0136 ' : 022 \ / 033 '
' 0042 : : 013 ! ' 024; ! ' 0335 .
o : : GEm | o - ’ =i
' ' ‘ ' 0333 '
| 0845 ! ' 0132 ' : 0245 : 0332 '
. 0046 : ' 0131 ' ' 0246 : ' 0331 :
! 0047 ' ' 0120 ' ‘ 0247 ' ! 0330 ‘
= =R = = B B
' : ' [ O ' ' - ' ' 0325 '
' G052 ' ! 0125 ! ; 0252 ! ' 0325 :
. 0053 : X 0124 ) ' 0253 ) : 0324 '
' 0054 -t , Loa 0123 ! ! 0254 r-d Log 0323 .
, _ 0056 b o -0z : ' 0255 co o 0322 .
A= =D = = M= SRR = =R
[ | . I o !
¥ A t L e
. ) : ' ' 0117 | ' 0260 f v ! 0317 '
: 0061 Vo . 0116 ) ) 0261 o e 0316 |
! 0062 e L 0115 . ! 0262 L Lo 0315 ‘
. 0083 ' ' 0114 ' ' 0263 . ' 0314 '
) 0064 ' : 0113 ! v 0264 ' ' RTEI
: 0065 : X 0 | ! 0285 | ' 0312 '
X 0086 : : 0 ) X 0266 : . 0311 '
) 0067 ' ) 0110 ' ' 0267 . N 0310 !
X 0070 ' 1 0107 ! ! 0270 ' ' 0307 X
. CO71 : X 0106 , X 0271 ' v 0306 .
) 0072 ! . 0105 ) ) 0272 ! ' 0305 '
1 0073 , : 0104 ' ' 0273 . ' 0304 '
X 0074 i : I T ' [ T | 0303 !
' 0075 11/ unit ; /O unit [ 0102 i ) 0275 | 1/0 unit 1 110 unit 0302 !
! 0076 ; \ 0101 ' ' 0276 ; \ 0301 .
X 0077 ; X 0100 ! N 777 ; ' 0300 '
L.fl\L"--""--_"_-J i 4 _’LL----_._-______-.J Mmoo - o= _.’l‘-
i | i i

NOTES: ,

1. The mounting locations of |/Q units in the CPU base unit or the 4. The output relay number of the unit location to which an 1/0
expansion base unit are free. However, the CPU judges whether unit is inserted but no output device is connected, can be used
the unit focated is an input unit or an output unit. as an internal auxiliary relay. {However, the output relay will

2. The relay number of the unit location to which no 1/Q unit is turn ON/GFF.)
inserted can be used as an internal auxiliary relay number. 5. In case the SYSMAC-M5R must be completely software-

24

The input relay number of the unit location to which an 1/0 unit
is inserted cannot be used as an internal auxiliary relay number.

—20—

compatible with the SYSMAC-M1R, the 1/0O relay numbers of
both programmable controllers should be identical.
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3.3 Determination of Internal Auxiliary. Relay
Numbers

The SYSMAC-M5R has 480 internal auxiliary relays which

are used for internal data transfer in seguence circuits. They

are independent of 1/0 devices in sequence. Since the

internal auxiliary relays are the data memories incorporated

in the CRU, no I/O unit is required to be mounted.

® Relay numbers 0400 to 1337 may not-necessarily be
assigned consecutively.

® Relay coil numbers cannot be used in duplicatlon within
the same program. However, the number of relay con-
tacts is not limited for use. .

® |f more than 480 internal auxiliary relays are required,
1/O relay numbers to which no [/O unit is connected
may be used. When an /O unit to which no output
device is connected is mounted, its output relay numbers
may also be used as internal auxiliary relays.

® Relay numbers 0400 to 0777 can be used as auxiliary
relays. However, if compatibility with the SYSMAC-
M1R is important, use relay numbers 1000 to 1337 as
auxiliary relays.

3.4 Determination of Special Auxlllary Relay
Numbers
28 special auxiliary relays are provided. Thase 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.
Relay Nos. 1340 to 1347:
The FAL No. {00 to 99} when the Diagnostic (FAL)
instruction is executed is output in BCD 1o each of relay
numbers 1340 to 1347, |f these relays are to be reset,
execute the FALOQ instruction and the logical state of
all the relays becomes “0."” '

[13a7 [ 1346 | 1345 [ 1344 | 1343 [1342 [ 1341 | 1340 |
23 22 21 2u 23 - 21 2I 20

. —’ o " .
x10% Low-order digits

v

v
x10' High-order digits

Relay Nos. 1350 to 13567:
These relays output the resuit of the Add (+) or Subtract
{—) instruction executed, in BCD to each of relay
numbers 1350 to 1357. The output status of each relay
is held unti! the next arithmetic operation instruction is
executed.

[1357 [ 1356 | 1355 | 1354 | 1353 | 1352 | 1351 [ 1350 |
o 3 1 o

L2 2 2 2,2 22 2 2°
¥ 10" High-order digits ¥10° Low-order digits

Relay No. 1360:
This relay operates (ON) if a carry exists in the result of
the Add {+) instruction executed. This relay also
operates if a borrow exists in the result of the Subtract
(—) instruction executed. When the next arithmetic
operation instruction is executed, the logical state of the
relay changes. The relay releases (OFF) when the END
instruction is executed.

SYSMAC-M5R

Relay Nos, 1361 to 1363:

These reiays output the result of the Compare {CMP)
instruction executed.

Relay No. 1361 operates if the result is Jess than {<).
Relay No. 1362 operates when the resuit is equal (=).
Relay No. 1363 operates when the result is more than
). _ o )

The logical state of each relay changes when the next
Compare instruction is exec_:u'ted.":l'hese relays release
when the END instruction is executed.

Relay Nos. 1364 and 1366:

These relays are normally in the OFF state.

Relay Nos. 1365 and 1367:

These relays are normally in the ON state.

Relay No. 1374

This relay operates when a battery failure occurs and
releases when the battery is returned to normal. When
this relay operates, the ERROR indicator on.the front
panel of the CPU illuminates. If the BAT FAULT signal
is desired to be transmttted externaily, prepare and
program a circuit usmg the contacts of this relay.

Relay No. 1375:

This relay is used to generate 0 2sec clock When used in
junction with a counter, it functions as a timer for
memory retention during a power failure and asa long-
time timer.

~ 0.1 J‘ 0.1 -

se8cC
€ 9,2
sec

Relay No. 1376:

This relay is used to generate 1se¢ clock. When used in
junction with a counter, it functions as a timer for
memory retention during a power failure and as a long-
time timer. The relay output cah also be used-as a flicker
signal.

0.5 *L 0.5

5eC 4 |5€C
S8C

Relay No. 1377:

This relay is used to generate 0.1 sec clock When used in
junction with a counter, it functions.as a timer for
memory retention during a power failure.’

NOTES:
1. The ON time of 0.1sec clock is 50msec, Therefore, note that if

—21—

the program execution time is prolonged, the CPU may fail 1o
read the clock.

If the program capacity exceeds 2k words, be sure to use 0.2sec
clock.
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3.5 Determination of Latchlng Relay
" Numbers -
The SYSMAC-MSR has 256 Iatchmg relays whose operatlng
states before : a power failure can be retamed in the mernory
Slnce the operatmg 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 fallure when power is applsed again,
* Relay numbers 000 ~ 377 may not necessanly be as-
signed consecutively.
® When using a latching relay, the Ietters “KR" must be
_prefixed to the relay number. {ex. KR020)
® Relay coil numbers cannot be used in duplication.
However, the number of relay contacts is not limited.
® When set and reset input signals are applied simultane-
ously, the reset input signal takes precedence over the
set input signal. ’
® These relay outputs cannot be transmltted 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.

" ] i butput relay

3.6 Determination of Tlmer/Counter Numbers
The SYSMAC MSH has 128 timers and counters which are
used for timer/counter numbers in programming.

& Timer/ecunter numbers-000 ~ 177 are shared by both
timers and counters. Therefore, a number already as- .
signed to a timer cannot be used for any other counter.

¢ The same number will be used for both the coil and
contact numbers of a timer or counter. To distinguish
timer/counter contact numbers from input relay
numbers, shift register and Iatching relay numbers, the
letters “TIM" or “CNT" must be prefixed to each timer/
counter contact number (e.g., TIMO0O, CNTOD1).

0100

—— @)
TFIMO0C
5 o—=)
<o O 0120

3.7 Determination of Temporary Memory Relay
Numbers

The SYSMAC-M5R has 8 temporary memory relays which

are used when plural outputs exist in a block.

® Relay numbers 0 ~ 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,

—22_

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

3.8 Determination of Shift Register Numbers
The SYSMAC-MSR has 32 shift-registers {each consistirig
of 8 bits}, With SR (Shift Register) instructions, the low-
ordef digit always becomes 0" {000, 010,:020, 030, 040,
050, 060, 070, 100, 110, 120, 130, 140, 150, 160, 170,
200, 210, 220, 230, 240, 250,260, 270, 300, 310, 320,
330, 340, 350, 360, 370), These instructions can be in-
creased or decreased in units of 8 bits, The Iow-order digit
of éach bit becorres 0 ~ 7. o :

Data
0000 -input :

Cloek]
0001
I input I

Reset]
input

0002
il
11}

® Relay numbers 000 370 may not necessarlly be as-
signed consecutlvely

® Be sure to satisfy the condition; Start No. < End No.

® Shift register coil numbers cannot be used in duplication.
However, the number of .contacts is not limited..

® Whenset and reset input signals are applied simultane-
Jously, the reset. |nput signal takes precedence over.the
set input signal.

® The shift register outputs cannot be transmltted dlrectly
to an output terminal. if any of the outputs is desired to

* be transmitted externally, prepare and program a circuit

so that the output is transmitted externally through-an
output relay.

® Shift registers can also be used as auxiliary relays when
used with an QUT instruction.

0001
. QuT
i@

® When using a shift register, the letters "SR’ must be
prefixed to the relay number {e.g., SR001).

—
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4, Instruction Words
4.1 List of Instructions

‘LoAD

Logical start operation.

SYSMAC-M5R

1 w
2 NOT o] i tion. :
LOAD - | [NOT I__oglcal NOT start 9pera ion 1w Input/output relays 0000~0377
- - Internal auxiliary relays 0400~1337
- Special auxiliary relays  1340~1367
3 AND Logical AND operation. 1w 1374~1377
Timers/counters 000~ 177
; Latching relays ooo~ 377
f : Shift registers 000~ 377
4 AND NOT B Logical AND NOT operation. 1w Temparary memory refays O~ - 7
— {Only LOAD instruction can be used
for temporary memory relays.}
5 OR Logical OR operation, 1w :
6 | ORNOT Logical ORt NOT operation. w
Logical AND operation with the prévious
! AND LOAD cendition, w
’ Loéiéal*OR ope'rati':o_n ;.-uiih the previous y
8 | OR'LOAD condition. o E w
— Outputs the result of a Yogical operation ta the | ndttfoutput relays 0000~0377'
9 | OUT %I specified output relay, internal auxitiary relay, 1w Intpernal aniIiarvy;elavs 0400~1337
tatching relay or shift register. Latching relays 1360
) Inverts the results of a logical operation and _Sl_hift registers ol '003"“ 37;
: ’ . then outputs them to the specified output relay, emporary memary relays 0~
10° | OUT NOT internal auxiliary relay, latching relay or shift 1w (Only OUT instriction can be used -
register. ' for temparary memory relays.}
1 '_;I'I.MEH i On-'delév timér 'o'p.'.erat'ion. : 2W
— - - SR SRS Timers/counters 000~ 177
12 COUNTER Down counter opération. 2w
13 ;étngG Latching relay operatian. | W | Latching relays ©Q0D~ 377
14 | SHIFT Shift regi ti 2W | Shift register 000~ 377
REGISTER 5R ift register opPir.a ion, gislers
Causes all the relay coils between this'instruc- s
tion and the ILC instruction to be reset or not
.
15 INTERLOCK - reset according 1o the result immediately before w
. : this instruction.
16 EI\[!_'E%F;(LOCK Clears the IL instruction. w
: Causes all. the contents of a program between -
- this instruction and the JME instruction to be
7 Jump ignored or executed according to the result w
- immediately before this instruction.
18. | JUMP END Cigars the JMP instruction. w
MOVE . tst word . 2nd word
19 Fun Transfers data between [/0s, 2W 000~137 © 000~133
MOV ung| (MOV] . !
. - . KROG~37 KROG~37
SR 00~99 SR 00~37
MOVE NOT 5 ’XOOH"X'QQ Y -
20 Inverts and transfers data between 1/0s. 2W TIM, CTN 000~132
(MOV NOT) L ' 000~177 KROD~36
) . SR 00~36
1st word " 2ng word
3 000~135% 000~135
21 | SOMPARE Compares data between 1/05. w KRDO~37 KR00~37
SR 00~37 SR 00~37
¥ 00~%99
ADD 1st word 2nd word
22 |ADDY Adds data between |/Os. 2w 000~134 500~134
KROO~37 KRO0~37
; SR 00~37 SR 00~37
23 :SSUUBB'I')RACT Subtracts data between 1/Os. 2W % 00~% 99
24 | DIAGNOSTIC Indicates the type of failure or abnormal w 00~99
[FAL) made,
25 END The end of a program. 1w -

NOTE: * The key must be first depressed before executing any of the instructions numbered 15 through 25 in the above list.

—23-



OMmRrRON
SYSMAC-M5R —

4.2 Explanation of Instruction Words
B LOAD {LD) & QUTPUT (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

of Registers

. ) cggo
0000 LD 0000 —A— -
0000
0001 CUT | 0050 —— —

® 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’’). |t also causes the previous result in the R
register to be transferred to the STACK REGISTER
{hereafter referred to as 'S register”™),

lThe content of specified relay No. I__IEI_.IE'

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.

IE]——LSpecified relay Nq

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

Connection to the bus bar of
0000 a different phase {part @ )
@ is accomplished automatically
@{ by programming an QUT

Bus bar instruction.

® Consecutive OUT instructions
If the QUT instruction is followed by another OUT
instruction, this condition is regarded as a circuit error
during the program check. However, each output relay
operates normally.

o000
@
LD 0000
] . ouT 0080

ouT 0051

—24—.

B LOAD NOT (LD-NOT) & OUTPUT NOT {OUT-NOT)
INSTRUCTIONS
If each logic line starts with an NC conta'ct, use the
LD-NOT instruction in place of the LD instruction. Use
the QUT-NOT instruction to invert the output condi-
tion, '

Contents of Registers

. 0000
0000 LD-NOT 0000 — —
) 0000
0001 QUT-NOT | 0050 —H— _—

® Operation of each register
The LD*NOT instruction causes the content of the
specified relay number to be inverted and then stored
into the R register,

The content of specified relay No. |—c{>~'—E|—-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.

E—OD—*' Specified relay No.

¢ Application of QUT'NOT instruction

@

When the operation of this
circuit is to be inverted.

0000 OUIT NOT 0000 ouT

e -

® Use of OUT-NOT instruction between IL and ILC
instructions

0000 0001
It m HH @

0002
N R

MNote that relay 0050 operates when the IL condition
000
() is OFF.

—
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A

H AND INSTRUCTION
NO contacts in series are processed by the AND instruc-

tion,
on'Hoz
}—1-

Codin Contat of R
0000 | LD ooo1 | || —
0001 | AND 0002 | PO —
0002 ouT 0050 a0 —

® Operation of each register
The AND instfuction causes the logical AND operation
10 be performed between the content of the specified
relay number and the centent of the R register. The
result of the logical AND. operation will be newly stored
in the R register. '

The content of specified relay No. l

® 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.

0001 0002 0003
-

Logic line

AND
© AND

In this case, the contact of the first relay number 0001
is at the start of each logic line, Therefore, the relay
contact must be programmed as “LD000T.”

B AND-NOT INSTRUCTION

if an NC contact.is connected in series, use the
AND-NOT instruction in place of the AND instruction.

0002 '

\ ‘_f_"l"’f i)

~SYSMAC-M5R

Coding Contents of Registars
0000 | LD 0001
0001 | AND-NOT |oooz | [S% | — |
0002 | OuT oos0 | | arge| —

® Operation 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.

The content of specified relay No. Iﬁ4>_..___lz|

¢ 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 keys.

0001 0002|0003 B
' " LD 0001
Logi¢ line AND'NOT | 0002
AND-NOT | 0003

In this case, the contact of the first relay number 0001
is at the start of each logic line. Therefore, the relay
contact must be programmed as “LD0001.”

B OR INSTRUCTION

NO contacts in parallel are processed by the OR instruc-
tion.

0001
I
0002
1l

) Contents of Registers

Coding

_“_
0001

o001 | OR 0002 i} i o Qe—
: 0002

oot -

0002 | OUT 0050 e —

0002

—25—
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® 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 wull be newly stored in the R
reglster.

The content of specified relay No. |

o<

® Number of contacts
The number of contacts is not limited for use on a logic
line. As fany NO contacts as required can be connected
by means of the key.

Logic line
0001
J IF : @
LD 0001
0002 0002
— OR
0003 OoR .\ ) 00?3
- - 2
OUT .|.0080

In this'case, the contact of the first relay number 0001
is at th:éf_s‘tart of each logic line. Therefore, the relay
contact must be programmed as “L.D0001.”

B OR-NOT INSTRUCTION

If an NC contact is to be connected in paraile!, use the
OR-NOT instruction in place of the OR instruction.

0001 '
X . .
i lr bos0

Contents of Registers

0000 | LD 0001
: 0001 L
o001 | oRNOT | ooo2 | { b —
0002
Q0m

oc02 | ouT 0050 e —
0002

® 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.J—4>aﬂ

—26—

¢ Number of contacts
The number of contacts is not limited for use on & Ioglc
line. As many NC contacts as required can be connected

by means of keys.
0001
Lo o

0002 LD 0001
H : - OR-NOT 0002
0003 OR-NOT 0003

i : i
ouT 0050

In this case, the contact of the first relay number 0001
is at the start of each logic line. Therefore, the relay
contact must be programmed as “LD00Q01."”

| AND-LOAD..(AND,-_L_D) INSTBUCTION
For inter-block AND.operation between two or. more
blocks, use the AND-LD instruction.

I——Block a-—l !;-—Block b--ul
| o001 | | 0003 i
T AR
1 |
/0002 1|! 0004 |
L | ! ) 4 {
A
! : o I
Lo 1 | 1

Contanﬁ of Registers

0000 | LD 0001 —— | —
) o001
0001 | OR oooz | | = —
i 0002
- : 0003 oo
o002 | LD* 0003 i | 3
02
0003 0001
0003 | OR-NOT | 0004
‘ . il ] - | HE
: e | | - pao. ao03. S
0001 00G3
0005 ouT 0050 o —
0002 . G004
NOTES: * Use this ingtruction as the first instruction

for the next block to be ANDed W|th the
preceding block.

** Use the AND-LD instruction for series con-
nection of two blocks (blocks a and b).
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preceding

& Number of blocks
" The number of biocks is not limited for AND-LD opera-
tion of a logic line. As many blocks as required can be
continued for series connection by means of ~

B (5] keys.

® Operation of each

the R register.

. )
0001 0003 0005 .

, ,'r -y )
0002 0004. 0008 \
™ H: [

Logic line

block.

register

) ™ OR-LOAD (OR-LD} INSTRUCTION

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

ﬂ keys.

- - Block a — ——+ 0001 ©C02
1
i
! i
! 00|0|1 OOI OI g .@ 0003 0004
SCICTTTT
i Q002 0004 0005 CO006
! : , ——Il—fl—ll—
] | !
- - Blockb ——-

27—
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| Logic line

& Operation of each reglster _ Coding Contents of Registers
'-\ 1. By the LDODO1 and-OR0002 mstructlons the resuit
! of the log1cal OR operatlon in block a is stored into
the R register.
2. By the LDO0003 instruction in block b, the result of 0001 AND 0003 i'iii'i‘i“— _
the operation in block a |§_transferre_d into the S i
register,lwhiie the result of the logical op'eration by‘ 0002 LD* 0002 g | o
i instructions LDO003 and OR-NOT0004 in block b is _
stored into the R register. oooz | AND-NOT |oooa | | SFt-| Sr—a—
3. AND-LD instruction causes the logical AND operatlon S
1o be performed between the R register and the S 0004 OR-LD** - —
register, The result of the logical AND operation will : RS
- - —
be newly stored into the R register.. ooos | OUT 0080 Giae —
NOTES:  * Use this LD instruction as the first instruc-

tion of the next block to be ORed with the

** pse the OR-LD instruction for parallel .
connection of two blocks (blocks a and b}.

3

" OR-NOT | 0002

Lo-NOT | 0003 be newly stored into the R register.
OR-NOT | 0004 '
AND-LD | ..

) 0005 |- } ; ; E]

‘OR 0006

AND-LD

- ® Number of blocks
ouT 0060

D

1. By the L.D0001 and ANDQOO3 instructions, the result
of the logical AND operation in block a is stored into

. By the LD0002 instruction in block b, the result of
the operation in block a is transferred into the 5
register, while the result of the logical operation by
instructions LD0O002 and AND NOT0004 in block b
is stored into the R register.

. The OR-.LD instruction causes the logical OR opera-
tian to be performed between the R register and the
S register. The result of the logical OR operatian will

The number of blocks is not limited for OR-LD opera-
tion on a logic line. As many blocks as required can be
continued for parallel connectlon by means of |52] ~

L 0001

AND-NOT. | 0002
LD-NOT 0003
AND-NOT _ | 0004
OR-LD

LD 0005
AND 0006
OR-LD

ouT 0050
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M TIMER (TIM) INSTRUCTION

The TIM instruction can be used as an ON-déIay timer in
the same manner as a relay circuit.

0001 6002

_,__I ] LY TiMm
{ AT 018/ 15.0sec

TIMO10

TIMO10

Timer input

Time-up output 16.0sec
QUTOo050 :

Time-up outpu
ouT0051

0000 | LD 0001

0001 | AND:NOT | 0002
0002 | TIM | 0107
0003 0150~
0004 | LDTIM | 010
0005 | OUT 0050
o006 - | LPNOT | 010
0007 | OUT 0051
NOTES: '

1. * Timer number 000 ~ 177,

2. ** Time setting value
000 ~ 999 x 0.1sec.

3. Timer numbers are shared by
both timers and counters.
Therefore, a number already
assigned to a timer cannot be
used for any other counter.

® QOperatien 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 is of decrementing type

The timer is of a decrementing type which produces an
outnut when the nresent value (time remaining) becomes
“000." 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.

—28—

Timer is reset at the time of a powér’ failure

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

Memory retentive type timer

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

001 1377 * = o
'—032,2_—"_— CNT 1D 0001
I R 010 AND 1377

150 counts LD 0002

CNT 010

150

NQTE: * Special-
auxiliary relay
1377 is for
'0.1sec clock.

Consecutive OUT instruction and TIM instruction
The operations of the circuits (1) and (@) below are the
same, either of which may be used for programming.

0001

' . LD 0001
_. 16.0sec out 0050

TIM 010
o 150

When the NO contact 0001 turns ON, output rélay 0050
is energized and at the same time timer 010 starts
operating. ’

0001
|_‘_. 15.0sec LD ~ 0001
TIM 010

_ 150

ouT 0050

When the NO contact 0001 turns ON, timer 010 starts
operating and at the same time, output relay 0080 is
energized.
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¢ External time setting is also possible.

0100
I @J 6 sec {External)

External time
setting device

X107 %i0'  gie° ®
|| = | = Eid o000

EHE 2. oot
s ) I v [ B s |

| 2o

2011
012
0013
[LHE]
00is
Q016
NOTE: * This area can be used for other inputs. 0017

|~

. If X00js specified as the second word of the data, the

timer operation will be up after the lapse of 81 Asec

set by the external time setting device which is con-

nected to relay Nas. 0000 ~ 0013 as shown above..
2. For X[ designation, X00 to X76 can be used.

X00 — Relay Nos. 0000 ~ 0013

X01 -+ Relay Nos. 0010 ~ 0023

¢ !
X76 — Relay Nos. 0760 ~ 0773

B COUNTER (CNT} INSTRUCTION

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

0001 0002

| t
3 er
CNTO10
0?9-3 Reset
- - R
234 counts
CNTQ10

Count input

Reset input

i
233 234 235

2 3

Count-up output {OUTO050) ’

NOTES:
21 1. A counter program must be
entered in the order of a count

input circuit, a reset input
circuit and a counter coil.

0001 AND-NOT | 0002

0002 LD 0003 | 2. Counter number 000 ~ 177.
3. Counter setting value
0003 CNT 010 000 ~ 999.
0004 234 | 4. Counter numbers are shared
. by both counters and timers.
0005 LD-CNT 010 Therefore, a number already
0006 ouT 0080 assigned to a counter cannot

be used for any timer.

—20_

MOTE; * This area can be used for other inputs. 016

SYSMAC-M5R

Operation of each register

The counter. resets when the content of the R register is
logical 1 and is enabled to count when the content of the
R register is logical 0, A count input is prowded 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
guantity.

Counter is of decrementing type

The counter is of a decrementing type which produces
an output when the count value becomes “000.” The
present value of the counter returns to the preset value
when a reset input is applied. The counter output is
transmitted externally through an output relay as shown
in the circuit example.

After the preset count is up, subsequent count inputs
are ignored.

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 over
the count input. Even if the reset input is removed after
this, the counter performs no counting operation.

The present value of the counter is retained in memory
during a power failure

If a power failure oceurs, the counter is not reset and the
present value {i.e., count remaining} of the counter is
retained in the memory.

External count setting is aiso possible.

0100

n counts (external)
CNT
0101 010

——R
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1. [fX00is specified as the second word of the data, the
counter operation will be up upon counting the value
(814 counts) set by the external count setting device
which is connected to the relay Nos. 0000 ~ 0013 as
showi above.

2. For X designation, X00 to X76 can be used.

X00 - Relay Nos. 0000 ~ 0013.

X01 — Relay Nos. 0010 ~ 0023
? ¢

X76 - Relay Nos, 0760~ 0773

B LATCHING RELAY {KR) INSTRUCTION
The KR instruction can be used as a latching relay in the
same manner as a relay circuit.
0001 0002
5
@)
D003 0004

A

Ceding A ntems of Registers
0000 | LD o001 | | | —
0001 | AND 0002 j;";:_c'lﬂgi —
0002 | LD 0003 B il il
0003 | AND 0004 it Tl i’f"ﬂ‘,’i
0004 | Km 001 AL Tl il

NOTES: * A latching relay program must be entered in
the order of a set input circuit, a reset input
circuit and a latching relay coil. Use the KR
instruction to prograrm a latching relay coil,

® Operation of each register
The latching relay operates when the content of the R
register is [ogical 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 over
the set input.

® The content of the latching relay is retained in the
memory during a power failure. It continues to be
retained until application of a reset input.

B SHIFT REGISTER (SR) INSTRUCTION

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

goco  ocoi Data
input
"y
0002 Clock
input
—1l CP sR
: R %20
eset
0003 input | _ 020
—————R
SR0O20 .
NOTE: A shift register
SF:221 must be program-
11 0051 med in the order
’ of data input,
SRO027 clock input, reset
H_ @ _ input and SR.
Coding
0200 LD Q000
0201 | AND-NOT | 0001
0202 | LD 0002
0203 | LD 0003
0204 | SR 020
0208 . 020
0208 | LDSR 020
0207 ouT 0050
0208 L.D-SR o
0209 ouT 0051
0210 LD-SR 027
0211 ouT 0087

® Each SR instruction must be specified in units-of 8 bits.
In the above example, B bits from SR020 to SR027 are
transferred.

Clock i t : - :

B S S N T O
Data input—| 020 021 922 023 (024 | 025 | 026 | 027
Reset input I . ] 1 l l 1 | [

# The 8-bit contents of the shift register {SR020 ~ SR027
in the above example} can be output hit by bit usLng a
LD-SR instruction.

E)E=000

SR No. 000 ~ 377

® When a reset input is applied to the shlft register, 8 bits
are reset all together,

—30—
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#

® Any of the 8 bits can be set or reset by force.

0005
— <]
LD 0005
0100 0101 ouT 0100
d | mP_ | LD 0100
0100 AND-NOT 0101
—| ‘{E;) JMP
£D 0100
{_—_| OUT-SR 024
0100 SME
I @ LD 0100
ouT 0101

With a circuit arranged as shown ahbove, a bit in SR024
can be set forcedly when NO contact 0005 is turned on.
To reset the bit in SR024, use an QUT-NOT-SR
instruction.

® Shift register exceeding 8 bits. In this case, a shift .
register circuit can be configured by combining two or
more stages of 8-bit shift registers.

0000

ik IN

0001 :

1 cp SR 0201 | LD 0001
000 0202 |. LD 0002

0002 ! 0203 | SR° 000

il R 010 0204 010

The above circuit configuration shows a 16-bit shift
ragister from SRO00 to SRO17. The data 000 for address
0203 indicates SR hits 000 ~ 007 and the data 010 for
address 0204 indicates SR bits 010 ~ 017. Accordingly,
any shift register configuration is possible by changing
each data. ' '

@ INTERLOCK (IL)/INTERLOCK CLEAR (ILC)
INSTRUCTIONS

The [L and _1LC instructions are used in pairs when-
branching a circuit to plural QUT instructions.

0000 0001 0002 0003
=)

0004
{— 0051
0005
e [LC]

SYSMAC-M5R

0200 | LD 0000-
0201 AND 0001
0202 1L .
0203 LD o021 =
0204 AND-NOT | 0003
0205 ouT 0060
0206 LD 0004
0207 ouT 0051
0208. ILC
0209 .| LD . 0005 | *
NOTE: * When 1L and ILC

instructions are used in
programming, be sure
that an L.D instruction
will always follow the
IL and 1L.C instructions
respectively. -

® QOperation of regnster
The L instruction causes the content of the R register
1o be transferred to the interlock flip-flop (ILF).
Accordingly, the 1LF is set to “0” if the content of the
R register is 0" and to “1” if the content of the R

M1 rr

register is

(=]

ingtruction

1LC -} .
instruction

"1" .

The ILC instruction causes the ILF to be set to
irrespective of the content of the R register. in other
words, when the 1L condition is OFF (i.e., when input
0000 or 0001 is OFF), the state of each re!ay hetween
the IL and ILC instructions is as follows.

QFF
Reset
Hoids present state

Qutput relay, internal auxiliary relay

Timer

Counter, shift register, latching relay

However, when the 1L condition is ON, the state of each
relay is the same as that in an ordinary relay circuit with-
out |L/ILC instructions.

¢ |L-ILC error
0000 . 0001
= L] oY 2080
0002 **0003 0004

0005 I

0006

0007 g%T
11
| 1]

—31—
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H 1L and ILC instructions are not used in pairs (as in the
above example), it is judged as an IL-LC error during
the program check. The operation of the circuit, in this
case, will be as programmed, which is shown below.

(D) If the condition of * is OFF, output relays 0050,
0051 and 0052 are all OFF and counter CNT10
retains it present count value.

@ If the conditions of both -] * and [] ** are OFF,
the state of each relay is the same as (1) .

(@ If the condition of * is ON and that of || **is
OFF, output relay 0050 turns ON or OFF if input
0001 is ON or OFF and relays 0051 and 0052 are
OFF. Counter CNTQ10 retains its present count value.

@ If the condition of * is OFF and that of wx

is ON, the state of each relay is the same as(T) and(2) .

B JUMP (JMP}/JUMP END (JME) INSTRUCTIONS
The JMP instruction is used in conjunction with the JME
instruction and causes the contents of a program between
this instruction and the JME instruction to be ignored or
executed according to the result immediately before this

instruction.
0000 0001 [Jzp] 0002 0003
= ()
0004
I 0081
JME|
Coding
“Addigss Do
0200 | LD | onoo
0201 ‘AND 0001
0202 JMP ' '
0203 LD 0002
0204 AND-NOT ! 0003
0205 ouT 0050
0206 LD 0004
0207 ouT 0051
0206 | JME

® Operation of register
If the content of the R register is “0,” the program steps
between the JMP and JME instructions are not executed.
If the content of the R register is *“1,” the program steps

® JMP-JME error

0000 m O?II]l

i =)

ﬂc;z_.@m_*::l:T 0004 I
()
, |CcP

0006
__l I_—
0007

—AF—R

JME]

CNT
010

if JMP and JME instructions are not used in pairs {as in
the above example), it is judged as an JMP-JME error
during the program check. The operation of the circuit,
in this case, will be as programmed, which is shown
below.

@ If the condition of * is OFF, output relays 0050,
0051 and 0052 remain in their present ON/OFF state,
and counter CNTO10 retains its present count value.

@ 1f the conditions of both * and M ** are OFF,
the state of each output relay is the same as @

(@) If the condition of * is ON and that of ** is
OFF, output relay 0050 turns ON or OFF if input
0001 is ON or OFF, and output relays 0051 and
0052 remain in their present ON/OFF state. Counter
CNTO10 retains its present count value,

@) 'f the condition of *is OFF and that of **
is ON, the state of each output relay is the same as @

and @

B MOVE (MOV)/MOVE NOT {MOV NOT)
INSTRUCTIONS

The MOVE instruction is used to transfer the present
value of a timer or counter in units of 12 bits and all
other data in units of 8 bits. With this instruction, 2-digit
constants {00 ~ 99} can also be transferred in units of 8
bits. The MOVE NOT instruction is used to transfer
inverted data.

between the two instructions are executed., iolim MOV 100
In other words, when the JMP conditicn is OFF (i.e., 120
when input 0000 or Q001 is OFF), the state of each relay
between the JMP and JME instructions are as follows.

Output relay, internal auxiliary relay Holds present state Coding-

Timer ditto *éaﬁ%& E

Counter, shift register ditto 0200

0201 MOV 100

However, if the JMP condition is ON, the state of each 0202 120
relay is the same as that in an ordinary relay circuit with- 0203

cut JMP/IME instructions.

—
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® Operation of each register 3. To transfer the present value of a timer or counter
j When the content of the R register is logica! 0, nothing in units of 12 bits,
will be executed. :
When the content of the R register is logical 1, data will 0000
MOV TIMOOO
be transferred as follows.
1. Data transfer in units of 8 bits, 120
Present value TIMOOO
100 120 — 10— 10— —— 10—
1000 |——-[ 1200 [8]aJ2[1[8a[2]1]8]4]2]1]
1001 1201 L 120
1002 1202 1200
1003 1203 L1 1201
1004 1204 —] 1202
1005 1205 ) 11203
1006 1206 L 11204
1007 1207 : 1205
} 1206
According to the program shown above, the data of 1207
relay Nos. 1000 ~ 1007 are transferred to the relay 121
MNos. 1200 ~ 1207, respectively. 1210
) 2. To transfer constant, . 12114
) | oo . 1212
I MOV X17 1213 |,
120
1 '7|(constant) ‘ P,
/ 10 N/ 107 The 12-bit data are transferred and relay Nos. 1210
BCD code 8 4 2 ! 8 4 | 2 1 ~ 1213 are automatically assigned to receive the data.
Relay No. |1207|1208| 1205|1204 [ 1203 | 1202 1201 1200
Data 27 S o LN BT A B R M N A T S T

The constant “17" is output to relay Nos. 120(_) ~
1207,

& MOVE assignment area

Specifies the data of 1/0 relay Nos. 0000 ~ Specifies the data of /O relay Nos. 0000 ~

000 ~ 127 0777, internal auxiliary relay Nos. 1000 ~ 000 ~ 133 0777 or internal auxiliary relay Nos. 1000 ~
1337, or special auxiliary relay Nos. 1340 ~ 1337 in units of 8 bits.*
1377 in units of 8 bits.*
: — Specifies the data of latching relay Nos. 000 - Specifies the data of latching relay Nos. 000
) KROO ~ 37 | "377 in units of 8 bits.** KROO~37 | 1'377 in units of 8 bits.**
' - Specifies the data of shift register Nos. 000 . Specifies the data of shift register Nos. 000
SRO0~37 | 7377 in units of 8 bits.** SRO0~37 | 2377 n units of 8 bits.**
MoV %00 ~ x99 Specifies 2-digit constant 00 ~ 99. :
Timer/ Specifies timer or counter Nos. 000 ~ 177, Specifies the data of 1/O refay Nos, 0000 ~
counter the present value of which is to be 000 ~ 132 0777 or auxiliary relay Nos. 1000 ~ 1337 in
Nos. 000 transferred. units of 12 bits.***
~177 — -
- Specifies the data of latching relay Nos, 000
KROO~36 | 377 in units of 12 bits. -
- Specifies the data of shift register Nos. 000
SRO0~36 | 377 in units of 8 bits. :

NOTES: .

1. * yWhen the 1st word is entered as 000", the 8 bits of 1/O relay Nos. 0000 ~ 0007 are assigned.

2. ** When the 1st word is entered as “KR00", the 8 bits of latching relay Nos. Q00 ~ 007 are assigned. In case of SROD, the shift register
assignment is the same as the latching relay Nos.

3. *** When the 15t word is entered as “0020", the 12 bits of 1/O relay Nos. 0020 ~ 0033 are assigned.

4. Combination of the 1st and 2nd word data is free.
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B COMPARE (CMP) INSTRUCTIONS 1. To compare any two 8-bit data,

The COMPARE instruction is used to compare any

two 8-bit data to compare an 8-bit data with a 2- 100 120
digit constant. : 1000° 1200
1001 1201,

1002 — 1202

‘ 0000 1003 1203
il CMPT 100 1004 1204

) ’ 100!

‘ 120 5 1205
1006 - . 1206

1007 1207

The results of the comparison are output as follows.

0200 | LD 0000

0201 CMP 100 100< 120 = Specfal auinEary relay No. 1361.
0202 120 100 = 120 — Special auxiliary relay No. 1362.
0203 : 100 > 120 — Special auxiliary relay No. 1363.

2. To compare 8-bit data with 2-digit constant,

@ Operation of each register
Wh A Fth . is logical 0. th 0000
en the content of the R register is logical 0, the ' H CMPX 77

operation result area of special auxiliary relay Nos. 1361
~ 1363 holds the previous state.

When the content of the R register is logical 1, the 8-bit . . ‘
contents of relay Nos. 1000 ~ 1007 are compared with If X77 is specified as the 1st word, the contents of relay

those of relay Nos. 1200 ~ 1207 and the result of the Nos. 1200 ~ 1207 are cornpared with 2-digit BCD
constant 77",

120

comparison is output to special auxiliary relay No. 1361,

1362 or 1363.

Special auxiliary relay No. 1361:
The data specified by the 1st word is less than (<} the
data specified by the 2nd word.

Special auxiliary relay No. 1362:
The data specifiéd by the 1st word is equal to (=) the
data specified by the 2nd word.

~ Special auxiliary relay No. 1363:

The data specified by the 1st word is greater than {>>)
the data specified by the 2nd word. '

e COMPARE opefation assignment area

Specified the data o IIO relay Nos. 0 0~ Specifies the data of 1/O relay Nos. 0000 ~

000 ~ 135 0777, internal auxiliary relay Nos. 1000 ~ 000 ~ 135 0777, internal auxiliary relay Nos. 1000 ~
1337 or special auxﬂlarv relay Nos. 1340 ~ - 1337, or special auxiliary relay Nos. 1340 ~
1357 in units of 8 bits.* 1357 in units of 8 bits.*
CMP KROO ~ 37 Specifies the data of latching relay Nos. Q00 | pon . a7 Specifies the data of latching relay Nos. 000

~ 377 in units of 8 bits.** ~ 377 i units of 8 bits.**

- Specifies the data of shift register Nos. 000 ~ Specifies the data of shift register Nos. 000
SRO0~37 | T'377 in units of 8 bits.** SROO~37 | 72377 in units of 8 bits.**

X000~ X599 Specifies 2-digit constant 00 ~ 99.

NOTES:

1. * When the 15t word is Entered as 000", the 8 bits of 1/0 relay Nos. 0000 ~ 0007 are assigned,

2. ** When the 1st word is entered as “KR00", the 8 bits of latching relay Nos. 000 ~ 007 are asgigned. in case of SROO, the shift register
assignment is the same as the latching relay Nos.

3. *** When the 1st word is entered as 0020, the 12 bits of 1/O relay Nos. 0020 0033 are assigned.

4. Combination of the 1st and 2nd word data is free.

34—
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B ADD (+) INSTRUCTION

) The ADD instruction is used to execute the addition of
2-digit BCD data.

0000 ' :
” @ CY reset
+ 100
120

0000

0200 LD

0201 QUT-NOT | 1360
0202 + 100
0203 120

1. To add 8-bit data,

Contents of 100 = 52

—SYSMAC-M5R

® Operation of each register _
When the content of the R register is logical O, only the
content of the CY (carry) register {Relay No. 1360)
becomes ‘1" and no addition is executed..
When the content of the R register is logical 1, the 8-bit
data of relay Nos, 1000 ~ 1007 are added to the 8-bit
data of relay Nos. 1200 ~ 1207, and the result of the
addition is output to special auxiliary relay Nos. 1360
~ 1357 and the content of the CY register to special
auxiliary relay No. 1360.
The result of the operation is initialized whenever the
mode selector switch of the SYSMAC-V5R is set to the
RUN mode. The content of the CY register (1360) is
cleared when the END instruction is executed.

Contents of 120 =17

S 10! NS _100 S / 10! N 10° N Content of carry
BCD code 8 4. 2 1 8 | 4 2 1 8 | 4 21N 8 4 2 1 1360
Relay No. | 1007|1006 {1005} 1004 | 1003 | 1002 | 1001 | 1000 1207 | 1206 | 1205 | 1204 | 1203| 1202 | 1201, 1200 “0r
D_ata eyt qe g dq "o “gr e o upe g uopi peq e ey LY ey aqn
~ s
L ‘ i |
ADD -
* Result = 69
cYy 10°¢ . 10° \
1 8 4 2 1 8 4 2 1
1360|1357 [ 1356 | 1355 1364 1353 | 1352 | 1351 | 1350
wgr g | o | e | o | o [ o | o | e

2. To add constant,

) 0000
i ®
L1} 1360
+X01
120

[f X01 is specified, 2-digit BCD constant 01" is added
to the contents of internal auxiliary relay Nos, 1200
~ 1207
® Since the CPU doesn‘t judge whether the data subject to
the operation is BCD or not, the result of the operation
is indefinite if the BCD value is-more than ’A’ {decimal
10).
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® ADD operation assignment area

Specifies the data of 1/ relay Nos. 0000 ~ |- Specifies the data of {/0 relay Nos, 0000 ~

000 ~ 134 0777, internal auxiliary relay Nos. 1000 ~ 000 ~ 134 0777, internal auxiliary relay Nos. 1000 ~
1337, or special auxiliary relay Nos. 1340 1337, or special auxiiiary relay Nos. 1340
. ~ 1347 in units of 8 bits,* - ~ 1347 in units of 8 bits.*
ADD Specifies the data of latching relay Nos. Specifies the data of latching relay Nos.
(+) KROO ~37 | 000 ~ 277 in units of 8 bits, KROO~37 | 500 ~ 377 in units of 8 bits.**
SROO ~ 37 Specifies the data of shift register Nos. 000 ' _ Specifies the data of the shift register Nos.
~ 377 in units of 8 bits. ** SRO0 ~ 37 000 ~ 377 in units of 8 bits.**

K00 ~ X99 Specifies 2-digit constant 00 ~ 99,

NQOTES:

1. * When the 15t word is entered as /000", the 8 bits of 1/O relay Nos. 0000 ~ 0007 are assigned. )

2. ** When the 1st word is entered as “KR00", the 8 bits of latching relay Nos. 000 ~ 007 are assigned. In case of SR30O, the shift register
assignment is the same as the latching relay Nos.

3. *** When the st word is entered as “0020", the 12 bits of 1/O relay Nos. 06020 ~ 0033 are assigned.

4. Combination of the 1st and 2nd word data is free,

3 SUB (—) INSTRUCTION ® Operation of each register
The subtract {SUB) instruction is used to execute the When the content of the R register is logical 0, only the
subtraction of 2-digit BCD data. content of the Borrow register (1360) becomes */1* and )
no subtraction is not executed,
When the content of the R register is logical 1, the 8-hit
0000 . data of relay Nos. 1200 ~ 1207 are subtracted from the
I 1360) Borrow reset 8-bit data of relay Nos. 1000 ~ 1007 and the result of

the subtraction is output to special auxiliary relay Nos,
13560 ~ 1357 and the content of the Borrow register to
120 special auxiliary relay No, 1380,

The result of the operation is initialized whenever the
mode selector switch of the SYSMAC-M5R is set to the

- 100

il RUN mode.
: The content of the Borrow register {1360) is cleared
0200 Lo 0000 when the END instruction is executed.
0201 QUT-NOT| 1360
0202 - 100
0203 120
1. To subtract 8-bit data,
Contents of 100 =52 1 Contents of 120 =17 . Contents of )
101 10° \ 10 \ 10 — borrow

8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 1360
1007 | 1006 | 1005 | 1004 | 1003 | 1002 | 1001 | 1000| | 1207 | 1206 | 1205 |1204] 1203 | 1202 1201 [ 1200 "o
lloll “1“ lloll lr1 o lloll uou u1n JJO!I lloll “D" "0" 111 L “0“ “‘I" llllll ll-!ll

L * + I
sUB -
f
It=
Borrow 10! Result = 35 10°

1 g8 | 4 2 1 3 4 2 1
1360|1357 | 1356 | 1355 | 1354 [ 1353 [ 1352 | 1381| 1350
w0 [T e [ [ g [ [ g | e




2. To subtract constant,

0000

o © o

SYSMAC-M5R

If X01 is specified, 2-digit BCD constant 01" is

subtracted from the contents of internal au_xiliary :

—%01 |

120

relay Nos, 1200 ~ 1207
® Since the CPU doesn t judge whether the data subject to

“the operation is BCD or not, the result of the operation

L SUB operatlon assngnment area

is indefinite if the BCD.value is more than “’A {decimal .
10).” '

e Specifies the data of 1/0 relay Nos. 0000 ~ . Specifies the data.o /0 relay Nos. 0000 ~
000 ~ 134 77, internal auxiliary relay Nos, 1000 ~ 000 ~ 134 ' 0777, internal auxiliary relay Nos. 1000~
B |- 1337, or special auxiliary re|ay Nos. 1340 o o 1337, or special auxiliary relay Nos, 1340
- ~ 1347 in units of 8 bits.” : ~ 1347 in units of 8 bits.*
Sus : Specifies the d - latchi lay ‘Nos. 000 | S BCIfIES the data of latching relay Nos. 000
o pecifies the data of latching relay Nos. - p i g relay
=) KROO. 37 ~ 377 in units of 8 bits. ** KROO 37 ~ 377 In units of 8 bits.**
- SDECIleS the data of shift register Nos. 000 P Specifies the data of the shift register Nos.
SRO0~ 37 157577 in units of 8 bits.** SRO0.~37 | 000 ~ 377 in units of § bits.**
xmﬁxw:-smwM2mmammwmw9a
NOTES:

AR
' 2,

3.
a,

* When the 1st word is entered as “000' the 8 bits of 1/0 relay Nos, 0000 ~
** When the 15t word is entered as "KR00", the 8 bits of latching refay Nos.

assignment is the same as the latching.relay Nos, . .

0007 are assigned.
000 ~ 007 are ass:gned in case of SREID the shift reg|ster

**  When the 1st word is entered as *0020", the 12 bits of 1/0 relay Nos. 0020 ~ 0033 are assigned.

Combinatian of the ist and 2nd word data is free.

DIAGNOSTIC (FAL} INSTRUCTION |

The FAL instruction is used to output the failure or
abnormal mode to the FAL area indicating the occur-
rence of a failure or abnormality in the internal circuit
during the operation of the SYSMAC-M5R. To use this
|ns1:ruct|on circlits which are presumed to fail or be-
come abniormal must be programmed beforehand with a
failure or abnormal mode {01 ~ 89) assigned to each of
the faulty or abnormal circuits.

0000

I ~ FAL17 |

0201 FAL 17
0202

0203

. Operatlon of each remster

When the content of the R register is Ioglcal 0, nothing is

executed,

When the content of the R régister is logical 1, the failure

or abnormal mode {01

~ 08} is output in 2-digit BCD to

special auxiliary relay Nos. 1340 ~ 1347. The value once

stored in the FAL area is not cleared until execution of
the FALOO instruction. When the FALOO instruction is
executed, the next value is acceptable by the FAL area.

FAL area {17)

10' NS

2 1 8

13461 1345]| 1344|1343

1340

ager | oge | g |ooge

oy

Values that can be assigned

FALOO ... Clear

FALO1 _
¢ Failure or abnormal mode 01 ~ 89

FAL92

END INSTRUCTION _
Insert this instruction at the end of a program.
0000

—

END

The program memory of the SYSMAC-M5R is provided
with addresses 0000 to 3989. The CPU scans program
data from address 0000 to the address with an END
instruction according to. the sequence diagram. '

0000
0001

“END.

P el

'3999

When performing a test run, insert an END instruction
at each end of a sequence circuit and then delete the
END instruction after confirming each circuit, In this
manner, the test run can be executed smoathly.
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‘5. Programming 0000 6007 9004 ~——0004
5.‘1 How to Program - _ ] I " . ," I
With the SYSMAC-M5R, a sequence circuit controlled S -
according to the sequence of the instructions stored in the 00o1 ,,/’/
CPU memory. Therefore, it is necessary to observe the hints 1 i o -*“*_."’
on correct prog'rér"nming and programming order. 0050 0003 '
il SN ) S

B HINTS ON CORRECT PROGRAMMING
1. Since the number of contacts is not limited for input/ (o)

output relays, internal auxiliary relays, timers, etc., it can Y

be said that.the best way to design a sequence circuit is
to configure a simple, clear cireuit, rather than a compli-

cated circuit created by reducing the number of contacts. 6. No relay contact can be inserted next to an output coil.
2. In the SYSMAC-MBR, signals will flow from the left to If necessary, insert it before the output coil.
the right. In other words, signals will flow as if diodes 7. Two or more output coils can be connected in parallel.

8. For contact and coil numbers on the eircuit, use the 1/0
relay numbers described in Section 3.1.

9. Qutput coil numbers {including those for timers,
counters, shift registers and latching relays) cannot be
used in duplication.

are inserted in the-_circu‘it as shown in {2)-a or (2}-b. To
operate a circuit without diodes in the same manner as
the circuit configured with general contro! reIa\:'/s, itis
necessary to rewrite the circuit.

Flow of signal

B PROGRAMMING ORDER

P—

A - B
I . ‘ 1. Program a circuit from its left to right.
| IC o I Program.from left to right
0001 | 0003 0004 0005 Q007 0008
3 ——— A} S
F *@"H 0002 :
(2)-a il
A N
it : =B= (m) | 2. Assume the circuit elements located from the bus bar to
(i) an output relay as one block. 1f a number of biocks are
' E in line, programming can be started from any block.
c (&) oD o However, pay attention in case of circuits utilizing scan
-{I II- (72} time or timing such as differentiator, shift register, etc.
{2)-b

Block A
Block B .

3. In a series-parallel circuit, the number of contacts that
can be connected in series is not limited, as well as the
number of contacts that can be connected in parallel.
4. No output relay ¢an be connected directly from the bus
bar. If necessary, connect it through the NC contact of
an unused internal auxiliary relay or special auxiliary
relay 1365. ' 3.

When composite instructions such as timer, counter,
shift register, latching relay, etc. are used, their order of
programming is predetermined. Be sure to perform the

NC contact of an unused
internal auxiliary relay

b. All output relays are provided with auxiliary contacts

that can be used on a circuit, in addition to the output :

signal contacts to drive loads actually, The number of n LD 0001

contacts that can be used per output relay.is not limited. n+1 AND 0002
n+2 LD 0003
nt+3 CNT 001
n+4 056

Program in the order of (T) » (&)

—38—

1337 7 . programming according to the predetermined order.
o herat : I .
o/ @ ®

- 0001 0002
™ ——————cp
201 0003 CNTOO01
i R
56 counts
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4, .Be sure to insert an END instruction at the end of each each block in the order of (1) to ). Eventually, the
program. ' ' circuit will be programmed as one large block such as ®

5. A ladder diagram such as the one shown below can be
divided into small blecks as shown below, to program

® Ladder diagram

0000 0001 0004 0005 0006 0007

L — ()

0002 0003 0100
A i
0050

lalg000 0001
|

felgops 0007
—A——

tblggoz 0003
|

(9] 6004 0005
A

T o100
\ —

@,

® Programming procedure Coai ng

[aJoooo. o001 ibloooz - 0003 i 1
—AF— —A— LD 0000
o 3 | | Mo BB |1
o002 | LD . 0002
' 1 0003 | AND 0003
' -y, 0004 | OR-LD
: , ' ' 0005 OR 0050
L ;. _ 0008 | AND 0004
[el 0050 ’ [eloons 0007 _1 0007 AND-NOT | 0005
— A= ) 0008 | LD 0006
OR 0050 : D 9388 0009 | AND 0007
- — 5 0016 | OR 0100
1 i 0011 | AND-LD
{dlopoa 0050 1 o100 0012 | OUT 0050
—A—— —A— : :
AND 0004 OR 0100 n END
AND-NOT DOOS5

O

OUT 0050

—39-—
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® Operations of R and'S registers

10.

[a] 0000|0001

i | AN

[b] 0002 0003

0000

AND 0001 _———_L__—

I

LD 0002——1_’

4 AND 0'1]034I
fal {+| [b] OR-LD
[c] o050

[a] [b] [+ —— ,OR 0050 —— =

(dy] o004 ‘

[al bl [c] [X — AND 0004 —

[d,] AND-NQT 0005

al b] (el (d, ] |X °°F°5 —_—

0006

"

lel poos 0007 | p
—A AND '00071

Il o100

el ]+ ——

OR 0100 —

lalibl el ld] [X

(el 1],

AND.LD ~———a—

{al{bl [c] [d] [e] [f]

—-'- ouT 005!2_! e

1" or "0
of ' lisstoredinR = Vacant
register.
The content of R register is
ANDed with the content of Result of 2000 (ol :
XO1 " and the result - ——| vacant

—i| A . A
of operation is stored in R
register. .

= [a)

The previous content of R
register is transferred to S

register and the content of Eﬁz_ [a]
_||_ is newly stored
in R register.
The content of R register is
ANDed with the content of Result of %002 0003
35 and the result =] [al
of operation is stored in R = [b]
register,
The content of R ragister R -
{result [b]} is ORed with the’ Result of ORing
content of S register {result [a). with [b] Vacant
{al}, and the result of opara- = [a] [b]
tion is stored in R register, | ) ;
Thecontentof 5% s Co _
ORed with the content of R Result of ORing
register, and the result of [a] [b] with [c] | Vacant
operation is stored i in R = [a] [b] [c]
register. o
Thecontentof %2 s Result of ANDI )
ANDed with the content of R | | ?su[blo{ ] t|}r:g
register, and the result of [g 1 ¢l wi Vacant
operation s stored in R o ’
eter. = fal b1 (e] 14,
The content of X is
ANDed with the content of R I{‘I:]N.Elbt]o{c?l\fgl?g
register and the resutt of Vacant

operation is stored in R
register.

with [d, ]
= {a] [b] [c] [d]

The previous content of R
register is transferred to 5

N

reg;ster and the content of _olo‘ni {al [b} [c] [d]
_.“_ is stored in R .
register. v
The content of R register is
ANDed with the content of Result of 0006 o607
, and the result of C ] {a) [b) [e] [d]

operation is stored in R
register.

= [e}

The content of R register is
ORed with the content of

_|°° , 8nd the result of
oparation is stored in R
register.

Result of ORing

[e] with [f]
= [e] [f]

(al [b] e} [d]

The content of R register is
ANDed with the content of S
registér, and the result of
operation is stored in R
register.

fa] [b] (el [d] {e]
[f]

o

Vacant

The result of R register is
output to output relay
OUTO050.

[a] (6] [c] [d] [e]
[f1 '

.Vacant

40—
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5.2 Applied Programs

B WHEN LD/OR/AND/NOT INSTRUCTIONS ARE USED

1. An example of parallel-series circuit

0000 0001 0002 0003
1l [
—— )
0050
JL
L1
a } b
block block

2. An example of series-parallel circuit

0000 0001 0002 0003

o)
0005
0004

1

block

a
bloek

3. An example of series-parallel circuit

b
F " biotk 1

0000 - 0001 0002 0003

0004 0050

—

b3
block

b
block

_/

LD Q000 -
AND 0001
OR 0050
AND Q002
AND-NOT | 0003
ouT 0050
END

LD 0000
AND-NOT 0001
LD 0002
AND 0003
OR 0050
OR 0004
AND-LD

ouT 0050
END

AND 0001
LD ' 0002
AND-NOT | 0003
LD-NOT 0004
AND 0050
OR-LD

AND-LD

ouT 0050
END

4. An example of connecting paralle! circuits in series.

8y — b
T blotk ' 7 blotk !
000C 0001 0004 0005
=9
0002 0003 | 0006, 0007
—H———
— a, — b, —
block M blokk
a } b —
black block

LD 0000
AND-NOT 0001

LD:NOT 0002
AND . 0003
OR-LD

LD 0004
AND 0005
LD 0006
AND 0007
OR-LD

AND-LD

ouT 0050
END

SYSMAC-M5R

Process block b after programming block a
{parallel circuit).

For coding, enter L/Q relay numbers in the
data field.

Divide the circuit into blocks a and b and
program each block.

Then combine blocks a and b by AND:-LD
instruction.

Program block a.

Program block b, and then-block b, .
Combine blocks b, and b, using OR-LD
instruction. .
Combine blocks a and b using AND-LD
instruction.

Program block a, and then block a, and
combine both blocks using OR-LD
instruction. )

Program blocks b, and &, in the same
manner as above,

Combine blocks a and b using AND-LD
instruction.
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B. An example of connecting parallel circuits in series

‘ o e When a number of blocks continue from
'—"—“_—"——"—‘—“—l ““““ |—'| @ block number a to n, the programming
procedure is the same as paragraph 4 above,
: ) ’ ’ Namely, program the circuit in the following
I 1 i I | saguence. : -
s | 'HH’__' - _ (D blogka — @ hlogk b — (B blocks
a ; b IR S R S— _ a’h — @) block ¢ — (&) blocks a-bc
block block block block i -® .....

6. An example of complicated parallel circuit

00eo0 00O
—I = 0050,
0062 0003
—i LD 0002
AND 0003
0004 0005 OR-LD
B i L ' AND-LD
0006 0007 LD .0004
J—I AND 0005
OR-.LD ‘
LD 0005
AND 0007
OR-LD K
ouT 0050
END

7. An example of complicated circuit

e The circuit shown on the left may be re-

b block §
written as follows.

| .
0000 0001 0002 LD 0000 | a .
e 005 X - ~ : 0000 DOO1 0002
. s rrnnn DR B ] =
black | 0003 - 0004 Q005 > 003 | o0 om0 vmeo oo N o o0z
|—‘ jc =4I LD 0000
. AND 0003
. AND-NOT_ | 0004 . 000 0003 D004 000E 0007 | ANDNOT | 0004
block 0006 0007 LD 0005 | .d AND £oos
—H LD [ ooo6 je . e
e ’ ND 4003
I-._block—ml AND-NOT _ ooo7 :ND-NOT 0004
OR-LD d+e ‘ . AND [
AND-LD (d+e)-c CoRto T
OR-LD {d+s)-ctb e
AND-LD [{d+e)-c+b] -a END
ouT " oos0 | -
END

8. An example of complicated circuit

0000 0001 0100 0101 0102
=) [0 [ eo00 )
0002 0003 0005 | 0102 0104 0105 AND 0001 LD 0103
——H——A———i IF LD 0002 AND 0104
AND-NOT | 0003 LD-NOT 0105
0004 0050 0106 LD-NOT 0004 | OR : 0106
—— AND 0050 AND-LD
OR:LD OR-LD
AND 0005 AND-LD .
OR-LD ouT 0050
LD 0100 : :
AND-NOT | 0101 END

—42—

e
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9. An example of circuit requiring caution

® In such a case as shown on_the left,
0?90 00"02 . : _ program relay.contact 9§ after
" @ LD 0000 programming output relay 0051, This:
OR Q001 action is necessary for the_foﬂowing
0001 reason. Even if an output is sent to
Ji— - @ ouT 0051 .| '  output relay 0080, the content of the R
' AND-NOT 0002" register at point a will remain unchanged.
_ © - However, if $Z is programmed before
ouT 00501 . output relay 0050, the content of the R
: s régister.at point a will change and differ

. ~—: from the content sent to output refay
END o . 0051,

10. An example of circuit requiring caution

0000 0003 - e If the circuit is to be programmed without
@ : separating it, program a temporary memory
1 LD 0000 _ relay after relay contact_jp — . The follow-
- . ing table shows an example of programming
0001 (TRY) 0002 LD 0001 @) Bfer WL _
AND-NOT 0002 . ’ ’ T )
o OR-LD ' :
g f AND 0003 o LD 0000
— (0951D . -
S N2 | out 0050 |- . : LD 0001
' Separate the:circuit as shown below. LD 0001 : OUT-TR 0
0000 . .. . o600z . | AND 0004 - AND-NOT _| 0002
1— R @ ouT 0051 ] foro [
,5 | o AND 0003
O‘i‘[“ 0002 END o ouT _ 0050
Al ] LD'TH . 0
o001 0004 ' . . AND 0004
—i—i —{oos1) ‘ _ ' ouT 0051
END
11. Examples of circuit requiring rewrite
y I o —_— N ¢ Such circuits as shown on the upper left

cannot be programmed and must therefore

. be rewritten as shown directly below.

- ®  Sifce the two upper circuits are respectively

) configured with control relays; the circuits
operate éven by the flows of signals shown
by the arrows. To permit the simjlar circuit
operation with the SYSMAC-MER, the two
uppet circuits must be rewritten into the
corresponding circuits shown below.

——i—@) — T
i N |
(7 -_—ﬁ—'ﬁ—ﬂ
i i
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H WHEN TIM/CNT INSTRUCTIONS ARE USED

1. Long-time timer

a. Series connection of TIM instructions

0000

—

TIMOO1
il

QO
TIMOG2

k. Use of CNT instruction {e.g., 500sec)

0000  TIMODT
— 2,0
TIMOO1
— Input
C O CP
CNT
0001 Reset 002
— A
CNTO002
+—} 0050

c. Use of internal clock puise {e.g., 700sec)

0000 1376
t
1 T Inpu cp
601
0000
I Reset
AT R
CNTOO1
i &

DV 5 0sec

100
caunts

700
counts
(7005)

2. Multi-digit counter (e.g., 20,000 counts)

0000 0001
Input
I—1 ce
83111- 100
09,00 Reset R counts
CNTOOM
CNTOO1
| t
It o lep
CNT
0000 002 {200
IF Reset " counts
CNTO002
j ©

LD 0000
TIM 001 |
500
LD-TIM ol
TIM 002
800
LD-TiM 002
ouT 0050
END
LD 0000
AN D+I\II3T- 001
TIM 001
050
LD-TIM Q01
LD 0001
CNT 002
100
LD-CNT 002
ouT 0050
END

AND 1376
LD-NOT 0000
CNT 001

700
LD-CNT 001
QuT 0050
END

LD 0000
AND 0001
LD-NOT 0000
OR-CNT 001
CNT 001

100
LD-CNT 001
LD-NOT Coo0
CNT 002

200
LD-CNT 002
ouT 0050
END

—44—

In this circuit, a pulse is generated every 5
seconds by timer TIMOO1 and then pulses at
intervals of b seconds are counted by count-
er CNTO0D2. The example shown here is a
500sec timer. The setting time of the timer
is {timer + scan time} x number of counts.
The present count value of the counter is
retained in memory even if the power switch
of the SYSMAC-M5R is turned off.

The SYSMAC-M5R, has three types of
internal clock pulses {0.2sec clock: 1375,
1sec clock: 1376, 0,1sec clock: 1377). By
caunting any of type of pulses with a
counter, a lang-time timer can be developed.
As CNT instruction is employed, the present
count value is retained in memory even after
the power is turned off.
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3. An example of ON/OFF-delay timer cireuit

0000 s ‘
“ M
. 001/ 5gec LD
0050 0030 —~ Tim 001
i }l 002/ 3eac - 050
TiMoo1 L LD 0050
A - TIMOD2 @ AND-NOT | 0000
Q.G L8 . TIM 002
0050 030
—J— LD-TIM oo
OR 0050
AND-NOT-
002
0000 —! TiM
; ouT 0050
0050 —— ‘ :
1, — t, — END
‘515'9,(: ' '315@(;'_' '

ON-delay _OFF-delay

4. An example of one-shot timer circuit
1000 TiMo01 . -
I sre—— ()

0000

I
1000

J|'r ‘. 156s8c
1000 TimOO1
L —sas——— ()

0000

0050

1.5sec

b, Examples of flicker circuit
a. With 2 timers used

0000 TIMOO02 |

M
i ..A.! @ 1.0sec
- TIMOOT . e
el TIM .
5 @
1.5sec
TIMOO : o

—r i

LD

1000
AND-NOT- -
iy 001
OR 0000
ouT 1000
LD 1000
TIM 001
015
LD 1000
AND-NOT. | -
M oot
ouT 0050
END
LD .. ¢ 0000.
AND-NOT-
I 002
TIM 001
. 010
LD-TIM 001
TIM 002
: 015
LD-TIM . 001
ouT 0050
END

—45—

' SYSMAC-MSR

e One shot output is produced for only the
set time of TIMOO1 after an input signal is
applied. {Input 0000 > scan time}
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b. With clock pulse
1376

0000 (Clock pulse: 1.Dsec)
l_ !
I

D

A, B— 0.bsec

B WHEN LATCHING RELAY IS USED

1. Basic circuit

000 1
"o 0?? 5 KR LD 0000
R AND 0001
0?!02 LD 0002
OR 0003
0003 KR 000
+ ‘_I I—,-. .
END

2. A circuit to keep the time-up state

0000 0001
11 @, [ 5000
TIMOO . %8¢ I AND 0001
A

== & TIM 001
4 050 .
0002 ©LDTIM 001
i LD 0002
KR 001

END

B WHEN IL/ILC INSTRUCTIONS ARE USED
1. Basic circuit

0000 L]g 0001
po

0002
B T
0050
1
1
0003
1 TIm
LU @ 5.0sec
0004 0050
e
CNT
0004 002 | 25 counts
[] 4 R
Al

LD 0000
IL
LD 0001
OR 0050
AND-NOT | 0002
ouT 0050
LD 0003
TIM 061
050
LD 0004
AND 0050
LD-NOT 0004
CNT 002
025
ILC
END

—48—

e Using an internal clock pulse (0.1sec, 1.0sec

or 0.2sec), a flicker circuit can be processed
easily. In this case, however, the flickering
time is available only in the following 3
types.
Special auxiliary relay number 1375:
0.2sec clock pulse
Special auxiliary relay number 1376:
1.0sec clock pulse
Special auxiliary relay number 1377:
0.1sec clock pulse

In the event of a power failure, the ON/OFF
state before the power failure can be
retained in memory, using a latching relay.
SYSMAC-MSR has 256 latching relays with
relay numbers KR0O00 ~ KR377.

Memory retention time after a-power failure
is about 2 years just the same as that of the
program memory,

Pregram the circuit by taking the common
line () after the IL instruction, as a bus bar,
An ILC instruction must always be added to
the end of a circuit employing an IL instruc-
tion, The instructions between the || and
ILC instructions are executed.

When input 0000 is OFF, timer TIMOO1 is
reset but the present value of counter
CNTO02 is retained.

When preparing an automatic/manual
circuit, the circuit shown on the left can be
operated only in the automatic mode by
turning input 0000 on automatically.
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2. Qutput branching circuit

0000 0001 0002
e et

0050

—

_03 0004 .

) ® WHEN TR INSTRUCTIONS ARE USED

1. Output branc

0dos

®

1LC

®

hing circuit

0000 JJIL Jim .

0050

| @ G
Qo004 .

0003 (7Y 0005
ﬁ&—[lk‘.
0005 =

0000

LD

IL

LD 0001
LD 0002
OR 0050
AND-LD

ouT 0050
LD 0003
1L

LD-NOT 0004
ouT 0051
LD 0005
ouT 0052
iLC

END

OUT-TR 0
LD-TR 0
LD 0007
OR 0050
AND-LD

AND 0002
ouT 0050
LDTR 0
AND 0003
OUT-TR 1
LD-TR 1
AND 0004
ouT 0051
LD-TR 1
AND-NOT | 0004
ouT 0052
LD-TR 0
AND-NOT | 0003
OUT-TR 2
LDTR 2
AND 0005
ouT 0053
LD-TR 2
AND-NOT | 0005
ouT 0054
END

—47—

L ]

— SYSMAC-M5R

IL instructions can be used for programming
an output branching circuit {i.e., tree
cireuit).

IL instructions can be used in as many stages

as required, though this condition is regard-
ed as an }L/JMP error during the program
check.

Each time an iL instruction is programmed,
the bus bar changes from @ ta{b) .

e In case of an output branching cireuit,

ternporary memory relays (TRO ~ TR7)
are used at each branch point.

Temporary memory relay coil numbers
cannet be used in duplication within the
same block. With two or more bloeks, they
can be used in duplication.
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N WHEN JMP/JME INSTRUCTIONS ARE USED

1. Basic circuit

0000 [JMP] 0001 0002 LD 0000
| e W@ P
h LD 0001
O?EFO OoR - 0050
‘ _ AND-NOT | 0002
0003 ouT 0050
— @ 5.0sec LD 0003
0004 0050 TIM 001
—A—--Fcr 050
CNT LD 0004
0004 002 | 2 ints AND 0050
A R : LDNOT | 0004
IME CNT 002
@5 025
JME
END
2. Output branching circuit
0000 | JMp] 0001 0002
1 I o)
0050 IMP _
. LD 0001
' LD 0002
0003[JMP] 0004 OR 3050
N # . AND-LD
0005 ouT- 0050
@ — @ LD 0003
TwiE LIMP
Y LD-NOT 0004
@/ -ouT 0051
LD 0005
out: 0052
JME . :
END.

B 1-CYCLE DIFFERENTIATION

1.
1365 1001
I

1365
H {100)
1060 S

11 Differential
" pulse

LD

1366

AND-NOT | 1001

ouT ~ | 1000

‘LD 1365

ouT 1001

!

LD 1000

END

—48—

Program the circuit by taking the common
Iine@after the JMP-instruction, as a bus
bar. : .

A JME instruction must always be added to
the end of a circuit employing a JMP instruc-
tion.

When input 0000 is ON, the instructions
between the JMP and JME instructions are
executed,.

When input Q000 is OFF, output relay 0050,
timer TIMOO0O1 and counter CNTO002 retain
their state immediately befare the input is
turned off.

JMP instructions can be used in as many
stages as required, although this condition

is regarded as an IL/JMP error during the
program check.

Each time a JME instruction is programmed,
the bus bar changes from @ to () .

When input 0000 is ON, the instructions
between the JMP and JME instructions are
executed. .

When input 0000 is OFF, output relays
0050, 0051 and 0052 retain their ONJOFF
stfafte immediately before the input is turned
off. .

Special auxiliary relay 1365 is normally ON.

Shown here js 8 1-cycle differentiation
circuit when power is applied, using special
auxiliary relay 1385,

—
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2.
1000
IF Differential
- - pulse
" 1365 - '
__[ LD-NOT | 1000
[END] : '
¢
LD 1365
ouT 1000
END '

B WHEN SR INSTRUCTIONS ARE USED
1. Defect detecting circuit {1-stage, 8-bit shift register)

0000
|
(PHr” N LD 0000
0001 S Lo 0001
1t cP 300 LD 0002 .
(t)r(’)i;? : SR 000
i ‘ R 000 000
(PB) [ Y USSI LD-SR 004
SR04 0003 OR 0050
——"—“ﬁ‘—“—_—.m - AND:NOT | ocop
0050 (?H. ' : OuT: 0050
END -

=

WWPF‘IF’I@W

\
d / \ (120)
T~
PH2 I % <>
Defective Non-defective

parts parts

2. Multi-stage shift register (2-stage, 16-bit shift register)

- 0000
ll
(pHr‘n ™ LD 0000
0091 SR LD 0001
L. CPooo LD 0002
0002 ! SR 000
I <R 010 010
{PB) LDSR 013
{PH3) ANDG-NGT 0003
0050 ouT 0050
—i— : ;
END
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Shown here is a 1-cycie differentiation
circuit when power is applied, using special
auxiliary relay 1365. In this case, be sure to
program the instruction *OUT1000" at the
end of the program;

This circuit can be used for such operations
in a product inspection line as sorting
defective products from non-defective
products and distributing them with a
cylinder,

By specifying a shift register as SR000 —
000, shift register bits SRO00 to SR0O07 can
be operated to obtain the output of each
bit arbltrarlly

Data in excess:of 8 bits are automatlcally
cleared from the first-in data,
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B WHEN TIMER OR COUNTER IS USED THROUGH EXTERNAL SETTING

—50--

1. Timer
.. @ By connecting an external 3-digit time
External time ; N .
€ ’ | t unit setting device to input relay Nos,~0000 ~
setting device nput un! 0013, the data of the external setting
x10% x10' x10° & device is used as the setting time of tr}e
o "
= 2 0000 Hrmer.
DE| [
= | e ———] 0002
3
T 2" {0003
20
——| 0004
1
2" _"0005
22
l—-| 0006
23
p—--=1 Q007
20
~———=| 0010
2l
0011
2
2 0012
3
£ o013
L ) 0014
0100 011 i
————||—| tsec TIMOOQ operates for 81.4sec according to
{External} the data of the external setting device shown
TIMC0D in the above figure,
— AND 0101 When X is entered into the TIM time setting
0 © @ v 000 area, external setting is specified.
For example, when X 00 is entered, relay

X 00 Mos. 0000 ~ 0007 and 0010 ~ 0013 are
assigned as the external terminals for

LDTIM 000 external setting.

QouUT 0060 Also, when X 02is entered, relay Nos. 0020
~ 0027 and 0030 ~ 0032 are assigned as the
external terminals.

2. Counter
External count setting device input unit By connecting an external 3-digit count
2 1 %10° setting device to input relay Nos. 0000 ~
X107 x10° x - o ® 0017, the data of the external setting device
/[ [ =3 rz_., 0000 is used as the count.
1
3 0E| e
2
[l = L.2° | o002
3
{ 2" o003
20
0004
21
l———| 0005
2
2" 0006
23
Q007
20
——| 0010
2 ,
l——— 0011
22
Q012
23
f——-=1 0013
) 0014
\.
- "‘\
0100
H CP CNTOO1 operates for 814 counts according
CNT to the data of the external setting device
0101 om shown in the above figure.
T R N LD 0101 When X is entered into the count setting
1L CNT 001 area, external count setting is specified.
For example, when X 00Qis entered, relay
CNTOO1 X [s]n} MNos. 0000 ~ 0007 and 0010 ~ 0013 are
11 950 ] assigned as the external terminals for
H O LD-CNT oot external setting.
ouT 0050 Also, when ¥ 02 is entered, relay Nos. 0030

~ 0033 are assigned as the external
terminals.
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W WHEN FAL INSTRUCTION IS USED

. 0000 0001
T " @ LD 0000
OR 0050
| @ AND-NOT | 0001
il M0 .1 ocec ouT 0050
opso MDY TIM 000
i1 0 © FAL 01 100
0002 J LD 0050
” FAL 00 AND-TIM 000
FAL 01| *
!
LD 0002
FAL 00| ==

B WHEN CMP INSTRUCTION IS USED

Input unit
® Result — Less than {<} Special auxiliary
relay No. 1361
0000 operates.
0001 Equal (=) Special auxiliary
relay No. 1362
0002 operates.
Greater than.{>) -Special auxiliary
0003 relay No. 1363
0004 operates.
0005
0008
0007 cMp
<
Q010 (= ]
0011 >
0012
o3
D014
0015
0016
0017
0020
0021
RN
1000
i ARG CMP 000 LD 1000
LI 001 -
OUT TR 0
1361 CMP 000
-———-l < 001
1362 LDTR o
____| - AND 1361
ouT Q050
13|53 .@ y LD-TR 0
AND 1362
ouT 0051
LT-TR 0
AND 1383
ouT 0052

—B1—
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NOTES: .
* In the left figure, the ON time of output

* ¥

relay 0050 is monitored, 1f the ON time of
output relay 0050 is less than 10sec, the
relay operation is normal, If the ON time
exceeds 10sec for some reason or other, the
failure or abnormal mode {01} is output to
special auxiliary refay Nos. 1340 ~ 1347,
To reset special auxiliary relay Nos. 1340 ~
1347, execute the FALOQ instruction and
'tlhoe'!ogical state of all the relays will become

@ The numeric data 000 and 001 of the CMP

instruction are used by cutting the low-order
digit {0 ~ 7} of relay Nos, 0000 ~ 0007 and
0010 ~ 0017, respectively.

In the left figure, the 8 bits of relay Nos.
0000 ~ 0007 are compared with the 8 bits
of relay Nos. 0010 ~ 0017 when relay No.
1000 is ON and the result of the comparisen
is output to special auxiliary relay No. 1361,
1362, or 1363,

Since the result of the CMP instruction
execution is retained in the memory until
the execution of the next CMP instruction
or END instruction, be sure to insert the
condition of the CMP instruction execution
in series with the result of the comparison
{special auxiliary relay Nos. 1361 ~ 1363).
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H WHEN MOV INSTRUCTIONS ARE USED
1. To externally display the counter data

External ® By connecting an external 3-digit display to
display . Outp . output relay Nos. 0040 ~ 0053, the chang-
%102 x10' x10° utput unit ing data of the counter is indicated on the
- ® external display. ‘
- 0 & Since the counter is of a decrementing type,
: l: A1 1 0040. the external dispaly indicates the remaining
L, _ L I o041 : counts, -
| 0042
6043
0
2” | o0aa
1
2'__| 0045
2
2 _1 o046
3
2 o047
0 =
2" _"0050
i
2__["oos1
2
2 .| oos2
3
-2 1"0053
" B 00.54
0055 | .
e .
\—_I_-.
0000 e Special auxiliary relay No. 1365 is normally
_____....,.i = CP ON.
g(l;d{l' LD - 0000 e « mark indicates the location to which data
is to be transferred by the MOV instruction.
02?1 R999 LD 000t {Data 004 indicates external terminals 0040
11 CNT 001 ~ 0()."53 to which the data is to be transfer-
red. ’ .
CNTOO1 999 e In the left figure, the changing data CNTOO1
H @ LD-CNT oo is indicated on the external display through
ouT 0050 external terminais 0040 ~ 0053,
1365 . ]
11 MOV CNT 001 LD 1365
o 004 MOV-CNT | 001
004y
2, To externally display the diagnostic (FAL) result
External ¢ By connecting an external 2-digit display to
“display output relay Nos. 0050 ~ 0057, the failure
x10? %10° or abnormal mode (01 ~ 99} is indicated on
® the external display.
'- 20 -
; " " o | 000
- - 0051
— 23 0052
[ —— | 0053
20
21: 0054
(—2‘ 0055
,—3;— 0056
o —— [ oos7
|
®
e Relay No. 1365 is normally in the ON state.
| 1365 - 2 & The numeric data 134 and 005 of the MOV
I Mov 685 LD 1365 instruction are used by cutting the low-order
| , oV 134 digit {0 ~ 7} of relay Nos, 0050 ~ 0057
{(FAL data}.
005 e |n the left figure, the 8-bit data of special

auxiliary relay Nos. 1340 ~ 1347 are
transferred to the 8 bits of the relay Nos.
0050 ~ 0057 and indicated on the external
display.

—52—



B WHEN ADD (+) INSTRUCTION 15 USEb
1. To add one externally set data to the other externaily set data

By connecting an external 2-digit setting
device to input relay Nos, 0000 ~ Q007
and 0010~.0017, respectively, the data
set by both the external setting devices
are added together and the result of the
addition is output in BCD to special
auxiliary relay Nos. 1350 ~ 1367 and
1360, :

The OUT NOT instruction (1360} is for

2. To add fixed data to externally set data

External Input unit
satting
device
x10*  x10°
—/ — 20 ®
B
{ 21
— | = 52 0001
0002
. 2?
99 0003
4]
{Constant) 2 0004
21 [—
0005
22
0006
23
——1 0007
0011
0012
®
1000
! —@
+ X9°
000

External
settir:;]1 device Result of operation
x10" x10° Input unit 7
® 1350 g . 20
0000 1351 g o1
—— 1 0007 1362 g 52
0002 1363 FEa R
j——| 0003 _ 1354 gy . 20
ggg: — - 1355 N
0006 1356 o | 2
0007 1357 “0" 23
External setting device 0010
o e e ,—%’;— 0011 [ 130 [ 1 |
o | = ’—23_ 0012
— | = 2] 0014
Z o015
2" {0016
25
0017
0020
0021 | 1000
0022 I @

+ 000
001

initial resetting of special auxiliary relay
No. 1360 and this instruction must
always be used immediately before the
ADD {(+} instruction.

The numeric data 000 and 001 of the
ADD (+) instruction are used by cutting
the low-order digit (0 ~ 7} of relay Nos.
0000 ~ 0007 and 0010 ~ 0017,
respectively. .

Result of operation

x10°
1352 iy 22 (3)
— 1353 gy vy
1364 o |20 )
1355 gy 2 | 410t
13566 np 22 (1)
1357 g P

[ 1360 |

Carry

LD

QUT-NOT 1360

+X 99
000
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10°
(8}
10!
{0}
arry
LD 1000
QUT-NOT 1360
+ 000
001
In the left figure, the data 14" and

"94" of both the external setting devices
when relay No. 1000 is ON are added
and the result of the addition 08"
which represents the last 2 digits of
108" is output to special auixiliary relay
Nos. 1360 ~ 1367,

At the same time, special auxiliary relay
No. 1360 {Carry} operates, indicating
that a carry exists in the result.

e By connecting an external 2-digit setting

device to input relay Nos. 0000 ~ 0007,
the constant (00 ~ 99) is added to the
data set by the external setting device
and the result of the addition is output
in BCD to special auxiliary relay Nos.
1350 ~ 13567 and 1360.

e The OUT NOT instruction {1360} is for

initial resetting of special auxiliary relay
No. 1360 and this instruction must
always be used immediately before the
ADD (+) instruction.

¢ The data X99 of the ADD (+) instruc-

tion indicates the fixed data and the data
000 is used by cutting the low-order
digit {0 ~ 7) of the relay Nos. 0000 ~
0007.

® in the left figure, the constant 99" is

added to the externally set data 14"
when relay No. 1000 is ON and the
result of the addition *'13’' which
represents the last 2 digits of “113" is
output to special auxiliary relay Nos.
1350 ~ 1357. At the same time, special
auxiliary relay Na. 1380 (Carry)
operates, indicating that a carry exists in
the result.
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B WHEN SUB (—) INSTRUCTIONS ARE USED ‘
1. To subtract one externally set data from the other externally set data, )

Result of eperation

External setting device Input unit
x10!  x10° 5 ]
— : 0D N
0] L ] 2
2' 0001 1351 NS R T
e ) i mee 2 arpyes
:z3 0002 1352 0 2? {0)
[ 20 0003 1363 o 23 /
20004 |— = — — 1354 o | 20
32 0005 | ! 1356 e |2 | e
25 0006 ! 1356 g 22 {2)
P 0007 1367 oo |22 )
Externa! setting device 21 gg:? : . _
x10' x10° [~ 90F [ 130 | 1 ] Borrow
— —=—-10012 :
(5] -2 o013
20
='|'= ~2_.[0014
L 2 __[o01s
22
0016
23
0017
0020
0021
1000 i 0022
1; (= . LD . . |1000
OUT-NOT | 1360
- -
001

« By connectmg an external 2-digit setting

device to input relay Nos, 0000 ~ 0007
and 0010 ~ 0017, respectively, the data
set by one externally setting device is

subtracted from the data set by the other
-external setting device and 'the result of -

the subtraction is-output in BCD to -
special auxiliary reiay Nos 1360 ~
1357 and 1360.

The QUT NOT mstructlon (1360} is for
initial resetting of special auxiliary relay

No. 1360 and this instruction must

always be used immediately before the -

SUB [—}-instruction.

e The data 000 and 001 of the SUB (—}

instruction are used by cutting the low-
arder digits {0 ~ 7) of relay Nos. 0000

~-0007 and 0010 ~ 0017, respectively.
In the left figure, one externally set data

“g4" is subtracted from the other

externally set data **14'" when relay No. -

1000 is ON and the result of the sub-

2. To subtract externally set data from fixed data.

Input
setting un;i)t
_device
x10' x10° .
= | = 3| 20' ®
E]- . ~——1 0000
2" _[ooo
e R, [ e "22 N
‘ 0002
99 = | ooo3
{Constant} -
i 0004
0005
0006
0007
0010
Q011
0012

External

1000
i ®

— X99
000

Result of operation

1350 g 20

1351 proas .
1352 o |22 X
= 1353 g 2
1354 Qe 20
1355 IIratl 21
= ? = - x10?
1356 nou 22
1357 .| 1" 2
] 1360 | o | Borrow
LD 1000
OUT-NOT | 1360
—% 99
000

54—

traction "2 is output to special

 auxiliary relay Nos. 1350.~ 13567. At

the same time, special auxiliary relay
No. 1360 {Borrow) operates indicating
that the result is a complement. To
obtain a true complement, the comple-
ment must-be subtracted from Q0.

’ 00— 20=-80
The data B0 is then output to special
auxiliary relay Nos.: 1350 ~ 1357 and
special auxiliary relay No. 1380 operates.

By connecting an external 2-digit setting
device to input relay Nos. 0000 ~ 0007,
the data set by the external setting
device is subtracted from the constant
{00 ~ 99) and the result of the sub-
traction is output in BCD to special
auxiliary relay Nos 1350 ~ 1357 and
1360.

TFhe QUT NOT instruction (1360) is for
initial resetting of special auxiliary relay
No. 1360 and this instruction must
always be used immediately before the
SUB {—} instruction.

The data %99 of the SUB (—) instruc-
tion indicates the fixed data and the
data 000 is used by cutting the low-erder
digit {0 ~ 7) of relay Nos. 0000 ~ 0007,
In the left figure, the data '*14" of the
external setting device is subtracted from
the constant 99 when the relay Na. 1000
is ON and the result of the subtraction
“85" is output to special auxiliary relay
Nos. 1350 ~ 1357. Special auxiliary
relay No. 1360 (Borrow) releases,
indicating that the result is a true
complement,
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ADD (+} input

| ( )
1] 1000
SUB (-] input ‘

1 0001 »
- \d
1000 1003 :
= )

1000
I ©
1001 . 1005 _
¥ oo
1001
I —=
1002 l
+% o1
120
MOV 136
120
+% 00
121
MOV 135
121
1004
i @
MOVX 00
122
- 120
122
MOV 135,
120°
- 121
122
MOV 135
121
Reset
19002 MovX 00
i 120
MOVX 00
121
1365
Il CMPX 81
ik 120
1362 I
1365
I cMPYX 10
1362 l
1006 1007
i
i il posg

-SYSMAC-M5R

M EXAMPLE OF ADD {+)/SUB {-) COUNTER CIRCUIT
1. Decimal 4-digit reversible counter

Catculation result area {Special auxiliary relays)

] 13@ |7357 |1356 | 1355 | 1364 [ 13563 | 1352 | 1351 l 1350[

Carry Borrow 2 27 A

23 22 21 20
®10° {Low-order digit}

11
AN Y

x10' {High-order digit}

Work area {Internal auxiliary relays)

ADD {+} input
differentiation

SUB {—) input
differentiation

| 1207 | 1206 | 1205 | 1204 | 1203 | 1202 | 1201 | 1200 |
N 2 2, 7 2 2 2,
x10! x10° (Low-oirder digit}

[1217 ] 1216 [ 1215 [ 1214 [ 1213 [ 1212 | 1211 | 1210 |
N 7% 22 21 20 N 23 22 21 g/
x10* (High-order digit} x10%

Data area {Internal auxiliary relays}

Addition

Subtraction

Set value
output
{1981)

[1227 [ 1226 | 1205 [ 1224 | 1223 | 1222 | 1221 | 1220
N e gy . 710.1 " N =g 0l 0 gy
x10! {High-order digit) x10° {Low-order digit)

LD 0000 | LD

oUT 1000 MOV-X
LD 0001
ouUT 1001 MOV-X
LD 1000 121
AND-NOT 1003 LD 1365
ouT - | 1002 CMP-X 81
LD 1000 120
ouT 1003 AND 1362
LD 1001 ouT 1006
AND-NOT 1005 LD 1365
QuT 1004 | . CMP-X 19
LD 1001 121
ouT 1005 AND 1362
LD 1002 ’ ouT 1007
OUT-NOT 1360 LD 1006
+X o] AND 1007
120 ouT 0050
MoV 135
120 * -Special auxiliary relay No. 1365 is normally
ON.
+X 00 ® Special auxiliary relay No, 1362 operates
131 when the resuit of the CMP instruction is
equal {(=).
MOV 135 ¢ Equivalence circuit
121 0002
LD 1004 | —= Reset
ouT 1360
0000 ADD
MOV-X 00 5 O——Reversible
001 counter
122 === SYUB |pecimal 4-digit
— 120 | l
122
Set data {fixed}
MOV 135 1081 0050]
120
- 121 e |f it is desired to retain the count data in the
122 memory at the time of a power failure, use
MOV 135 a latching relay and a shift register in-the
work area. |n this manner, the data can be
121 retained unti! a reset signal is input,
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B 8-BIT 4-STAGE FIFO SHIFT REGISTER

—— 0000

Input unit 0 O :
v - Data entry l Qutput unit
& . Shift register (SR} @
Input 0 0010 000 | 010 | 020 | 030 0050
Input 1 0011 o001 | o011 | 021 | O31 0051
tnput 2 0012 002 | 012 | 022 | 032 0052
Input 3 0013 003 013 023 033 0053
Input 4 0014 004 | 014 | 024 | 034 0054
Input 5 0015 006 __015 025 035 ‘0055
Input 6 0018 006 | 016 | 026 | 038 ‘0056
tnput 7 0017 007 017 027 037 0057
0010 ’ 0060
0011 Reset 0061
0002 —
0012 — J 0062
o O
L — 0001 _
0 O
Data extract
Data entry '
‘0000 1365
H_ @ 1§ MOV-SR 03| [ SRO30 ~ 037 are transferred to
! it 005 | | 0050 ~ 0057.
1000 1002 .
Il
" A @ ] CMP¥. 92 | | AreSRO30 ~ 037 “0"7
Co Differentiation
1000 : circui'_c 1362 :
—— @ - MOV'SR 02 T SR020 ~ 027 are transferred to
: < SR .03 | | SRO30 ~ 037,
o x 00 ] SRO00 ~ 007
11 CMP "
1] SR 00 are all 0?7 MOVéR 82 } SR020 ~ 027 are reset.
. A . .
1362 3 <
| MO, O 1355 CMPX 00
_ SR 00 i SR 02 | | Are SR0O20 ~ 027 “0""?
4
1362 MOI 8 SR0O10 ~ 017 transferred to
VSR ~ are transterr
SR l 85 SR020 ~ 027,
Drata extract ;
| “ oot @ : ' MOV;EH g? ] SRO10 ~ 017 are reset.
1003 1005 1365 :
; ‘ CMPX 00 - rapyer
it i1 @ T — SR 01 | | AreSROI0~017=0"7
Differentiation 1362
1003 circuit MOV.SR 00 | | SRO00 ~ 007 are transferred to
| @ "SR 01 | | SR010 ~ 017
h 1004 v
MOVX 00
MOVX 00 | | SRO30 ~ 037 - SRO00 ~ 007 are reset,
'—__“——__ SR 03 are reset. SR 00
Reset
0oz MOVY 00 ]
i SR 00
MOVY 00 | | sroop ~ 037
3R O1 “are all reset,
MOVY 00
SR 02
MOVY 00
SR 03
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ouT 1000 |
LD 1000 |
AND-NOT | 1002
ouT 1001
LD 1000
ouT 1002
LD 1001
CMP- ¥ 00,
SR 00
AND 1362
MOV 001
SR 00
LD 0001
ouT 1003
LD 1003
AND-NOT | 1005
OUT . 1004 |
LD 1003
ouT 1005
LD 1004
MOV-X 00
SR - 03
LD - 0002
MOV-X 00
SR 00
MOV-¥ 00
SR 01
MOV-X 00
SR 02
MOV-X 00
SA 03
LD 1365
MOV-SR 03
005
CMP-% 00
SR 03
AND 1362
MOV-SR 02
SR 03
MOV-X )
SR 02
LD 1365
CMP-¥ 00
SR 02
AND 1362
MOV-SR o1
SR 02
MOV.-% 00
SR o1
LD 1365
CMP-X 00
SR 01
AND 1262
MOV -8R 00
SR o1
MOV X 00
SR 00

® Special auxiliary relay Mo, 1365 is normally

ON

Spe'cial auxiliary relay No. 1362 operates

when the result of the CMP instruction

execution is equal (=),

Shift data is retained in the memory at the

time of a power failure.

—57—
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6. Operating Procedure
6.1 Cautions in Operating Program Console

When operating the SYSMAC-MbR, pay atfention to the

following points.

® The key to the Mode selector can be pulled out in RUN
mode. The searching, monitoring or tracing operation is
neverthless possible while the key is pulled out in RUN
mode.

® The program console of the SYSMAC-MS5R can be
connected or disconnected in the on-line state. On-line,
in this case, means that SYSMAC-MS5R is in operation.

Disconnection in on-line state

- When the program console is disconnected from while
itis in “RUN’" mode, the SYSMAC-M5R continues to
operate,

+ When the program console is disconnected from while
it is in a mode other than “RUN", the SYSMAC-M5R
comes to a halt. To restart the operation, turn on the
power switch again.

Connection in on-line state

+ When the program console is connected while the
SYSMAC-MB5R is in operation, it continues to operate
regardless of the mode of the program console. In this
case, "UUUU" appears at the ADDRESS display,. if
modes of the CPU and the program consale differ.

- When the program console is connected while the
SYSMAC-M5ER is in a halt state, the SYSMAC-M5R
remains in that state, regardless of the mode of the
program console.

NOTES:

® When the modes of the CPU and the program censole differ,

“UUUUT appears at the ADDRESS display which means
standby for password key operation.

® |n this case, if the mode of the program console is specified

and a password is entered by operating CLEAR DISPLAY
and MONITOR keys, the display “UUUU™ goes out to be
replaced by the made specified by the program console,

® By turning on the power switch again, the CPU enters the

mode specified by the program console.

® In case the modes of CPU and the program console are
identical, it retains its original mode.

6.2‘ Basic Functions

—b8—

Since the CPU retams prewously stored
data in memory (by battery back-up}, all
the memory contents must be cleared to
write a new program into the memory.

Address setting is required to designate an
address in such operations as program
read, program write, etc.

This operation is to store a program in the
specified memory address.

This operation is to confirm whether or
not data has been programmed properly
in the specified memory ‘address.

This operation is ta confirm whether or
not the program data written into the

" CPU memory through the program

console are in agreement with the pre-
determined rules {syntax).

This operation is to place the SYSMAC-
M5R in the RUN (Program Execut:on}
state.

This operation is to monitor and display
operating state of each relay, the operating
state of each bit in the shift register or.
latching relay, or the present value of each
timer ar counter durmg execution of a
program.

This operation is to momtor and display
the operating state of each relay, the
operating state of each bit in the shift
register or latching relay, or the present
value of a timer or counter during the
execution of a program,

When a circuit operation is to be checked
in a program simulation or test run, this
operation allows the operating state of
each relay number to be displayed while
tracrng the programming sequence of the
circuit.

This operation is to set or reset by force
the operating state of a latching relay, the
operating state of each bit in the shift
register and the present value of a timer
or caunter during the execution of a
program.

When.a circuit change is to be made in a
program simulation or test run, this opera-
tion atlows an address where an instruction
has been written in a program to be
searched.

This operation is to change contact (or
coil} number(s} in a program due toa
cireuit modification.

This operation is employed when contact
{or coil} numberls) is to be added due to a
circuit modification.

This operation is to change contact (coit)
number({s) from a program due to a circuit
modification.
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6.3 AMH Program Clear Operation .
Since the CPU retains previously stored data {of SR, K

and CNT) in memory {by battery back-up)}, ali the memory
contents must be cleared fo write a new program into the
memory.

& Operating procedure

PROGRAM

e [ % —
(©)-casseTTe

® Display

b
Q
=]
n
m
W
"

Key

R
g3 &3
] e
3 (23

Ca| |53 €3

£2
C3
]

____ RAeady for
All Clear operation

....... Ali Clear cperation
15 comgleted.

NOTES: : )

1. By the All Clear operatian, all the programs (1/Q relays,
internal auxiliary relays, latching relays, timers and counters)
stored in addresses 0000 ~ 2999 are cleared.

2. Before the key operation, change the mode selector switch
position from “CASSETTE" to “PROGRAM.”

3. In the All Clear operation, a beep sound is generated at the
depression of each key.

4, Upon depression of the MONITOR key, the ADDRESS

 display is extinguished. Subsequent depression of the CLEAR
key will cause the ADDRESS display 1o indicate ''0000."

r CAUTION: 1

After the PROGRAM mode selection, depression of the I
| cLEAR key or any key other than the four keys shown |
| above will not allow All Clear operation to be executed. In |
l this case, repeat the operation starting from the mode selec- |
L tion. _I

6.4 Address Setting Operation

Address setting is required to designate an address in such
operations as program read, program write, etc.
& Q(perating procedure

~—PROGRAM - o Address - -

= -0-E0-0-

® Display

Key ADDRESS

=

s . Address setting
is completed.

SYSMAC-M5R

NOTES: o

1. Each address is set in 4 digits using numeric 0000 ~ 2999,
To set address “0000,” no numeric entry is required, To set
address 0003, depress only numeric key(z]._and to set
address *0023,"” depress only numeric keys and [3] .
Preceding zero(s} may be omitted from key entry,

2. * The data entered will not be displayed by the address
setting operation alone. To display the data entered, (] (1]
keys must be depressed. : ’ ;

4. In address setting, when numeric data entered as an address
exceeds 2099, the first two digits of the 4-digit address are
automatically processed as “*0.” Since the CPU does not
recognize this as an error, the only way to identify this error
is through confirmation by the operator. .

For example, if address 4048 is entered, it will be set as
follows,

~
w
~

DATA

cal 23] €2 E
cof S € O
| |e3f [ea| B
ca| [~Cf. |22 b4

+*+

FHEEE
_ i =

Dok | I g

1 €9

o (-

I__ Entry “4048" is st *
5 address “0048. |
NOTE: = A beep sound will be
heard now.

6.5 Program Write Operation

This operation is to store a program in the specified
memory address. _ '
® QOperating procedure

PROGRAM
|

i .
._...___. E*@ﬂ@*@ - Address setting*

+

NOTE: * When writing a program from address 0000, ne
address setting is required.

I, Address \
___..E__ _..@_._E ............ Setting of address from
which data write starts
é —1/Q NO.—
LD . —_ —_ —_ —_
@ D @ #ET Program write

AN
-

—
T

ANDI ——
1)~ b

ouTt .

NOTE: The zero key marked (o} may or may not be depressed.

@@@H
BQB
@@B
@@B
BBA

00—
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® Display
Key | ADDRESS

-Add;e;s
setting

ko]
My
<3

Caf e (e
AN AT .
~183| =3 e
S ot (e | I

Writing of LDO00O
is completed.
Address advancas

S|
Xl
L]

BEE0E

. : o ! by 1.
H _" PNP H
Q- (G253 ¥ [F00T]

AND NOT
-[gZT3)- %% 6207

anp pet
([-E283- ¥ % EEay
- =i e
() -[G2T3) -~ e e[Fh T

[x] [¥] . Q0 tar 1 in
BIESIEHEIE § AR
Writing of

. L aal .
G254 ANDNOTO02

Writing of END
is'compteted.

=f.....
txl=

& Circuit for exercise and programming example

Address advances by 1.

Address advances by 1.

01000101 0102
A . 0200 . 0100

0120 0201 AND 0101
0202 OR 0120
0203 AND-NOT | 0102
0204 | ouT 0120
0205 END

NOTES:

1. At each depression of the WRITE key, the data appearing on
the QP and DATA displays are written into memory.

2. When the WRITE Key is depresséd in the following cases, a
beep sound is generated to signal an erronecus key opera--
tion.

(> When the key is depressed in other than the PROGRAM
mode. o .

(@ When a symibolic oF numeric entry error exists {numeric
entry error is applicable only when an SR instructian is
used). .

3. When the WRITE key is depressed in the following cases, a

beep sound is generated to signal the requirement of a
ragram change. -
When an overflow exists {no space for one word exists in
the last address where changing a one-word instruction to
a 2-word instriuction).
(2 When attempt is made to write an instruction with more
than 2-word length into the last address.

4. The END instruction is executed by depressing the key
and then the key. Upon depression of the key, the
following indicators on the OP display will illuminate,

JU, IC MPQME MOY OMP o - FaL EnD

L3N O O O U A O O O Y

When the END key is then depressed, only the END
indicator @, illuminates, indicating that the instruction
word END has been selected.

Correction Procedures when an error occurs in program write.
1. If an error in programming is noticed before depressing the
" WRITE key, depress the CLEAR DISPLAY key and the re- i
entry operation becomes effective, - T
2. tfanerror in programming is discoveréd after depressing the
WRITE key, repeat the operation from the address setting, or
return to the address in which the error exists by depressing .
the key and then depress the CLEAR DISPLAY key and
the re-entry operation becomes effective, -

6.6 Program Read Operation’ o
This operation is to confirm whether or not the data has
been programmed properly in the specified memory
address.

® Operating procedure

PROGRAM

@ @#@*E—'@ """"" ’ ------ J;\ddrESS setting®

... Data at set addrass
© s displayed. )

Data read increment

Data at set address
+1 is displayed.

S Data at set address
+2 is displayad.,

ﬁ_._E]__E_._E_E ........................ Addres_s ;é-tting“

........... ......Data atset address
. is5 d]splayed'.

,__bata at set address
—1is displavgd.

... Data at set address
] —2 s displayed.
NOTES: .1, When reading a pragram from address “0000," no address setting

is required. . . e
2. The zera key matked E| may or may not be depressed,

Data read decrement

® Display

+oom eoeoo - Address setting

Data at -
--. address *'0200” .
is displayed. )

-—

—

AND NOT

o !
-~

oo | Lot
BT
22 ou| [=af =
L [~
Pt

o
5

S, 8

eaf (ool 23] foaf 2ol fea] (o) B3] o] BS
R I B S P S B o P e
1 (S92 &3] (o <3| [~.| feaf || &

ol

Data read up
to the end of
the program

=3
Ly l"-_l

o~

®:

ol a2
La¥]

S =)
L I [

—B0—
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® Circuit for exercise and programming example

0100 0101 0102
62

LD
0120 0201 | AND 0101
— 0202 | OR 0120
0203 | AND-NOT. | 0102
0204 | OUT 0120
0205 | END
NOTES:

1. At each depression of the key, the data at the set
address +1 is displayed {i.e., data read increment). However,
when the address reaches 2999, a beep sound is generated at
each depression of the(}] key,

2. At each depression the mkey, the data at the set address
—1 is displayed [i.e., data read decrement). However, when
the address reaches D000, a beep sound is generated at each
depression of the key.

3. In case of 2-word instructions, the 2nd word data is identified

on the display as follows.

s MOV e SR
COoM
.

2nd word 2nd word

4. When TIM, CNT, MOV, CMP, + and — instructions are used,
the data (X 02) are identified on the display as follows.

Data

6.7 Program Check Operation
This operation is to confirm whether or not the program
data written into the CPU memory through the program
console are in agreement with the predetermined rules
{syntax).
1tems subject to program check are as follows.

¢ Coil duplication error

® Circuit error

® |L/JMP error

& END instruction missing error
® QOperating procedure

PROGRAM
i — @ ___@ .. _Repeat until no error
condition exists.

SYSMAC-M5R -

® Display

When a program error does not exist

Key  ADDRESS DATA

END instruction
and i1s address
are display:d.

When a program error axists

~

ey ADDRESS DATA

= ,,,,._!C\O.ELDOUBLE
? ClF&CUlT ERROR

= o [eeaa]®

= e

@ : } _VE;:’:JMISS

NOTE:

If a program error exists, the address where the error exists and
its contents are displayed at each depression of the SEARCH
key. .

Error conditions
1. Coil duplication erroy
The “COIL DOUBLE" indicator iliuminates when
the QUT, QUT-NOT, OUT'SR, OUT-NOT-SR, SR,
KR, TIM, CNT or MOV instructions of the same relay
number except special auxiliary relays are contained
in a program.
2. Circuit error
The R register and S register are controlled by com-
puting a difference between the number of logical
start instructions {LD and L.D-NOT) and the number
of interblock logical instructions (AND-LD and
OR-LD). If the difference is abnormal according to
the nature of the instructions used when the resuit
(OUT, OUT-NOT, OUT-SR, OUT-NOT-SR, CNT,
TIM, SR, KR, FAL, CMP, MOV, MOV-NOT, +, —,
iL, ILC, JMP, JME or END) is executed, it is regarded
as a circuit error, and the “CIRCUIT ERROR"
indicator ifluminates.
3. IL/JMP error
IL and 1LC instructions and JMP and JME instruc-
tions must be used in pairs.
When this rule is not observed in a program as shown
below, “IL/JMP ERROR’’ indigator illuminates.
(M ILC{JME) instruction is missing such as IL-1L
{JMP-JMP}.
@ IL{JMP) instruction is missing and only ILC {JME)
instruction is present. . _
@ The program ends with an 1L {JMP) instructian
hefore the END instruction or the last address.
4, END instruction missing error
In the absence of an END instruction at the end of a
program, the *END MI1SS” indicator illuminates.
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NOTES: .
1. If any programming error is discovered, correct the erroneous
program in accordance with the program write procedure.

2. A circuit error is detected by taking that portion of the
gircuit from the LD-LD-NOT instruction after an OUT
instruction to the next QUT instruction as a-unit subject 10
detection. - : _ o

3. Even if any of the following errors (except the END instrue-
tion missing error) occurs, the CPU can still perform the-
RUN operation. However, be sure to correct the error to
execute the proper program.

@ Coil duplication error
@ Circuit error
@ ILSIMP error

4. Should an END instruction missing error occur, address 3998
is indicated as the last address on the ADDRESS display if
the address contains a 2-word instruction. In all other cases,
the last address is 3999.

6.8 RUN Operation

This operation is to place the SYSMAC-M5R in the RUN
{Program Execution) condition.

e Qperating procedure

BUN

NOTES:

1, In the absence of an END instruction in a.program, the RUN
indicator will not illuminate even if the operation mode of
the CPU is changed to “RUN.” {All keys become in-

" operative.) At the same time, the “END MISS" indicator
illuminates and the alarm buzzer sounds. In this case, change
the operation made to "PROGRAM' and enter an END
instriction to correct the program. R

2. After the CPU start operating, if an error occurs due to CPU
failure or 1/0O bus failure, the RUN indicator goes out and
the RUN outputs {control 1/Q relays) are turned off. All ex-
ternal outputs are also turned off. ) .

Refer to 9.4, LIST OF ERRCR MESSAGES.

3. In otherthan the RUN mode, all external outputs-are turned
off, Also, when the “PROGRAM’ mode is changed to the
“RUN" mode, the CPU is initialized the same as when power

is applied." S Lo

® RUN

6.9 Monitor Operation S

This operation is to monitor and d_ispiay‘ the operating state
of each relay, the operating state of each bit in the shift
register or ,Iatching rela'y, or the present value of each timer
or counter during the execution of a program.

W MONITORING OF THE OPERATING STATE OF
AN INPUT/OUTPUT RELAY OR INTERNAL
AUXILIARY RELAY s S

® QOperating procedure

FIUN

f—E-0-E B~

NOTE: The zero key marked [o] may or may not be depressed.

® RUN

® Display

" Key ADDRESS DATA

Ui T nde | b
Lo 8% Lt | I e
€2 23 [€a
3o (23] €3

JRELAY COIL
MONITOR

(G881
(38 2]
[0 (G128

MONITOR

e
ay

1 in OFF state,

B MONITORING OF THE PRESENT VALUE OF
A TIMER OR:COUNTER

® QOperating procedure

RUN

E—E@-E-E-0-6
()

® Display

® RUN

~
[
-~

| [’
23 [

=y B

N

!
=3 e 8

ERHIEROREIR
ii
o
Cal =

NOTE: . o .
When the specified timer starts operating, the set time indicated-on the
ADDRESS display also starts to be decremented toward “0000,” while

indicating the present value {i.e., remaining time.).

H MONITORING OF THE OPERATING STATE OF

A SHIFT REGISTER OR LATCHING RELAY

® Qperating precedure

RUN .
QuT
@ ® RUN

B @-E-E-0-8
(=)

® Display

DATA

)
>
=)
=
X
m
(1]
o

ey

st | I L

Ll |2

Ca| €] =3
Caf (T3] (22 =3

iz
[
]

RELAY COIL
MONITOR

SA bit D53 is
LA in ON state.

SR bit 054 is
L] in OFF state.

EOED0E

—62—

‘@ @ Felsy No.01201s
.- . inscm state.

I . ..... Relay No. 0121 is

]
u
T rrn
LT
MONITOR
@ Present value of
MONITOR TIM Ne. 3021 is 145.
RELAY COIL

@, '@ TIMNo.03Zisip,

R
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® Circuit for exercise and programming example

0100 0101 - 0102

0120 :
——

0120 0903

-—-—"—-{l TlM ..
! 031) 18.5sec

TIMO31

. v—
o -©

0200 LD 0100
0201 AND 0101
0202 | OR | 0120
0203 Axg'.r bfqz
0204 ouT 0120
0205 LD 0120
0206 - AND Q0103
0207 TIM . o031
0208 165
Q209 LD-TIM 031
0210 | ouT | 0121
0211 END
MNOTES:

The operatmg state of each 1/O relay, or internal auxiliary
relay, is indicated by the “RELAY COIL" indicator {(LED).
This indicator illuminates when the state of the specified
relay No. is ON and goes out when the state of the specified
relay No. is OFF.

. The present value of each timer ar counter is indicated
digitally on the ADDRESS display. WhHen the set time of the
specified timer has elapsed {or the set count of the specified
counter is up}, the "RELAY COIL" indicator illuminates.

. The operating state of each bit in a shift regrster or latching
relay is indicated by the "RELAY COIL"" indicator. This
indicator illuminates when the state of the specified bit
numbet is ON and goes out when the state of the specmed
bit number is OFF,

..-Each depression of the (1] or {T] key subsequent to the
depression of the MONITOR key causes a relay number,
timer/counter number, or SR/KR bit number to be incre-
mented or decremented by 1. Thus, the operating states of
relays can be monitored consecutively.

. When the MONITOR key is depressed in the following cases,

a beep soundis generated to alert the operator. Check for the

roper operating procedure.

In other than RUN mode.

When a symbotic or numeric error exists.

When an instruction other than QUT, OUT-NOT,

OUT-NOT-SR, OUT-8R, TIM, CNT, SR and KR is used.
. When the relay number reaches the upper limit during the
maonitor aperation, each depression of the key causes a
beep sound to be generated to alert the operator. Check for
the proper operating procedure.
. When the relay number becomes 0 during the monitor
operation, each depression of the (1) . key causes a beep
sound to be generated to alert the operator. Check for the
proper operating procedure,

6.10 Multi Monitor Operation

This operation is to monitor and display the operating -
states of a maximum of 4 relays, shift registers, iatchin'g
relays, timers and/or counters during the execution of a
program. However, for a timer or counter, only the time-up
or count-up condition is monitored.

® Qperating procedure

RUN
® RUN

& -E-0-E-0-0
D@66

The above key oparalwn
™ Gan be repeated up to 4

pumts
® Display
Key ADDRESS DATA MONITOR
) MONITOR

Multi-paint moniter start ‘0’
A
LD aND  OR NOT I\QD?:IITOH
oo QEo Iy '
l MONITOR
N
3 0
MONITOR
e
) 18
MONITOR
o g
0
MONITOR

!
o

MONITOR
at

S

MONITOR
—
) 1A
MONITOR
Pk
L
MONITOR
o
S b1

\wor MONITOR

S

Multi-point monitar
is cleared.

‘@ The indicator flashes ON and OFF,
® The indicator lights.

® Circuit for exercise and programming example

0100 01N 0102
0120
——
0120 0103

_",_.]I TIM
' 31/16.55

TIMO31

5" )
o 0121

—63— v
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0200 1D 0100
0201 AND 0101
0202 CR 0120

0203 | ANDNOT| 0102
0204 | ouT 0120

0205 .D 0120
0206 AND 0103
0207 TIM 031
0208 160

0209 LD-TIM 031
0210 ouT 0121
0211 END —

NOTES:
1. The numeric values 0 to 3 indicated on the ADDRESS

display upon start of the multi-point monitor operation
signify the following.

,
P

LD |—— No. 0 monitor
AND

,
o

No. 1 manitor

;
N

OR | — No.2 monitor

N

,
~

NOT |— No. 3 monitor

.
Pa

However, the above indicators do not mean that LD, AND,
OR and NOT instructions are used during the multi-point
monitor operation.

2. Special auxiliary relays such as those for operation result,
FAL area, etc. can-also be monitored.

6.11 Trace (Continuity)} Check Operation
When a circuit operation is to be checked in a program
simulation or test run, this operation allows the operating
state of each relay number to be displayed while tracing the
programming sequence of the circuit.
® Operating procedure
In the circuit for exercise shown on the right, the
procedure to check the operating state of from
to i in the programming sequence is shown below.

RUN
® RUN

@ -0 -6

MOTE: The zerp key marked E may or may not be depressed,

® Display

Key ADDRESS DATA

(-]
=2
Py
23
L

NO
1.

v GzoD

i
----------- v
@ """""" ........... "J;]’. ] :E -
Doy bi2s
?UT tﬂeCE
& geEg ‘g e -
AND ":HACE 0150
............ ........... . O A Gontinuity existe
nan S TRACE  giq

@ - -- - —F— Continuity exists.

AHD TRACE 120
- 20l
"""""" . n @ —{ | Continuity exists

RACE 0103

T2

AND TRACE ' 01
........... L 3 E ,’3 "’ @ - —— Continuity exists.

i 0100
........... ‘. —~ ------ - —4~— No continuity exists.

TES:

The above example shows the case where retays 0101, 0103,
0105 and 0150 are in the ON state and relays 0100, 0102
and 0104 are in the OFF state.

. In the circuit shown on the upper right, is clear that 0120 is

caused to turn on by the circuit shown by the bold line.

® Circuit for exercise and programming examples

—64—

Check sequence

0100 0101 0102 0104 Q105

A=)

0103 0120

ik

4

200 LD 0100 205 | . OR-LD

201 | AND | 0101 .206 | ANDNOT| 0104
202 AND | 0102 207 AND 0105
203 LD 0103 208 ouT 0120
204 AND | 0120 209 END

3

NOTES:

1.

The following three methods of trace check are available.
e Check starting from address 0000
= [ ;-
e Check starting from an OUT instruction.
Refer to the foregoing operating procedure.
# Check starting from-an END instruction

- —- - ] - [0 ..... (1)

In general, an QUT instruction is first searched, and then

the continuity of that block is checked according to the

programming sequence,
The “"TRACE™ indicator illuminates when continuity exists
and goes out when no continuity exists. At the address of
AND LD, OR LD, 2nd word of a 2-word instruction, IL, ILC,
JMP, JME, SR, MOV, MOV NOT, CMP, +, —, FAL, TR or
END instruction, the "TRACE’" indicator also goes out.
A beep sound is generated upon depression of the (1] key
after the address number has reached “2999.” A beep sound
is also generated upon depression of the key when the
address number is “*0000,”
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6.12 Forced Set/Reset Operation
This operation is to set or reset by force the operating state

of each latching relay, the operating state of each SR bit, or
the present value of each timer or counter during the execu-

tion of a program. In this forced set/reset operation, the
aperating state of a relay is caused to be set or reset only.
the instant the SET or RESET key is depressed, and sub-
sequent circuit operation is the same as originally
programmed.

B SET/RESET OPERATION OF THE LATCHING
‘RELAY

® QOperating procedure

HUN

8
H****:

NOTE: The zero key marked [o] may or may not bé depressed.
® Display

Key ADDRESS

YN
NIRRT

Licte
]

U]

L]

ol €3
b I L2t

Loy
£
b
[

3

st
[

[

MONITOR

I KR bit 377
“% RELAY cOIL 'S OFF.
MONITOR

& & KR bit 377
e i3 at (GN).

KR bit 377
is reset (OFFL

MONITOR
B SET/RESET OPERATION OF THE PRESENT

VALUE OF TIMER AND COUNTER

& QOperating procedure

RUN

— — — — q N
(o) *:

& Display

DATA

[ Ny

3

=

=
= 23] 53 [53] &
cal (=3l |03l =5 ©
o3| (= loa| s 2
3| (oo |3 =y @

Jufsla

MONITOR
P4 5 1 TIM31 is now
RELAY CcOIL 195
MONITO!
50 10N ‘R ‘
i [XEY Y] L. -] TIM31 is up.
MONITOR
2 [ y _—
RESH i b Zt n ".;_5;.\5 preset

SYSMAC-M5R

M SET/RESET OPERATION OF THE SHIFT

REGISTER :

Operating procedure

'HUN |

——*@“E]—~:

Display

Key  ADDRESS DATA

SR bit 053 is
OFF.
$A bit 053 is
set {ON).

SR bit 083 is
reset (CFF).

Circuit for exercise and programming example

0100 0101
— I 377
0100 0102 '
13
{TI'M)
031
0121

.
3K7F‘7 0103
——

0206 AND 0103
0201 AND 0101 0207 TIM 031
0202 | LD-NOT | 0100 0208 165
0203 AND 0102 0209 [ LDTIM 031
0204 KR 377 0210 ouT 0121
0205 LD-KR 377 0211 END

4
NOTES:

1. Forced setfreset of the operating state of a latching relay.
When the SET key is depressed, the operating state of the
specified relay number is forcedly turned ON and the
“RELAY COIL" indicator iluminates. When the RESET key
is depressed, the operating state of the specified relay number
is forcedly turned OFF and the "RELAY COIL" indicator
goes out,

2. Forced set/reset of the present value of a timer or counter.
When the SET key is depressed, the prasent value of the
specified timer or counter number is forcedly cleared to zero
and the "RELAY COIL" indicator illuminates.

When the RESET key is depressed, the present value of the
specified timer ar counter number is forcedly returned to the
preset vatue and the “RELAY COIL” indicator goes out.

3. Forced set/reset of the operating state of an SR bit.

When the SET key is depressed, the operating state of the
specified bit number is forcedly turned ON and the "RELAY
COIL" indicator illuminates.

When the RESET key is depressed, the operating state of the
specified bit number is forcedly turned OFF and the
“RELAY COIL"” indicator goes out.
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4, The forced setfreset function is applicable oniy to latching
relays, timers/counters and shift registers. .

5. When the SET or RESET key is depressed in any of the
following cases, a beep sound is generated to alert the
operator. Check for the proper operating procedure.

1 In the CASSETTE or PROM WRITER mode

2 During other than the monitoring operation in the RUN
mode '

3 When setting other than the address setting and timer or
counter data setting is performed in the PROGRAM
mode,

4 While a relay other than latching relay, timer or counter
and shift register is being monitored.

6.13 Instruction Search QOperation
When a circuit change is to be made in a program simulation
or test run, this operation allows an address where an

instruction or relay number has been written in a program
to be searched,

B SEARCH OPERATION OF INSTRUCTION WORD

® QOperating procedure
Referring to the circuit for exercise and programming
example shown below, an example of searching _mﬂg_

and instructions is explained here,
PROGRAM

" @

— Relay No. —,

G R €1 g KNy K B g T2 g T R P
|
) ——C-C) -G~ b o ToEND

NOTE: The zero key marked E] may or may not be depressed.

¢ Display

¥l

- o
Z
=]

Lt
Ca [&3 1
23 B

b\
: )

o] 53

Ling

£ Jon

Y
z
~G S

E:EBCE-
:1!2.‘31‘2%
g3 =3 =3 5
2| 59 59 8
[

\ i [t

PR
=z
G

£3
c2
caf |2
€3
3
Ly

o
=
S -

“SEARCH" indicatar

AND ilurminates onl
. _:l'l for a moment during
K SEARCH operation,

22
iy
Lk
Ly
[ 1}
Lndu]
3

0 DEE08ES
b
Caf (=
G| |23 [=3f (B

=]
=
af (B3] |52
L) SN SO
i Do [ o]
D] I Lo |

a1
Linie | ot [ Lmtw]
Zaf (T3

~d T3] T2

“SEARCH" indicator

illuminates only

for a moment during
SEARCH operation.

HEE

Lnba]
T
23

NOTE: The zera key marked @ may or may nol be depressed.

56—

® Circuit for exercise and programming example

0100 6101

0103 0104
")
0120 '

0201 AND 0101 0206 LD 0120
0202 OR 0120 0207 TiM 003
0203 AND 0103 0208 ) 35
0204 AND 0104 0209 END

¢

NOTES: . :

1. When the SEARCH key is depressed after entering an instruc-
tion, the first address where the instruction is stored is dis-
played. Continued depression of the SEARCH key causes all
the addresses containing this instruction to be searched until
the END instruction is encountered.

2. When the set value of a TIM, CNT instruction is to be
searched, the TIM, CNT instruction must be searched before
depressing the [D key. (The set value cannot be called
directly,) The same holds for other 2-word instructions.

3. The "SEARCH" indicator illuminates momentarily while the
address of the specified instruction is being searched and’
goes out upon completion of the search operation.

Data

T 141 o
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'SEARCH™ indicator

B SEARCH OPERATION OF RELAY NUMBER

Referring to the circuit for exercise and programming
example shown below, an example of searching relay No.
0120 throughout all addresses is explained here.

® Operating procedure

PROGRAM
@

—Relay Noj——,
B -O-E-E-E-6 e

_" EI*EI_'E] *-@ """""" @ ;?ogrgra o

NOTE: The zero key marked @ may or may not be depressed.
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#® Circuit for exercise and programming example

0100 0101 - 0103 0104
0120

—A— _
0120 : ~

_'Fﬁxlngos : @ 3-8sec

Bk ¢
0200 | LD o100 |. | oz06 | LD 0120
0201 | AND | 0101 0207 | TIM 003
0202 | OR 0120 0208 035
0203 | AND | 0103 0209 | LD-TIM | 003
0204 | AND | 0104 0210 | oUT | 0121
0205 | OUT | 0120 " [To211 | EnD

NOTES: ¥

1. Depress the RELAY CONTACT key, enter the relay number
{also depress the OP key in case of a2 TIM, CNT, SR, KR or
TR instruction}, and depress the SEARCH key respectively
until the last address of a program.

The CPU stops at each pertinent address where the relay
number being searched is located.

In other words, the relay number search operation is
executed from the address being presently displayed to the
address when an END instruction is located or to the last
address.

Accordingly, if another relay number is to be searched con-
tinuously, depress the CLEAR key once.

SYSMAC-M5R

2. Thesecond word of a 2-word instruction (TIM, CNT, MOV,
CMP, +, —) cannot be searched, o

3. The "SEARCH" indicator illuminates maomentarily while the
address of the specified relay No. is being searched and goes
out upon completion of the search operation.
Data’

{28

“SEARCH" indicator .

6.14 Contact {Coil) Number Change Operation
This operation is to chané;é the ¢ontact {or coil) number in
a pregram due to a circuit modification.
® Operating procedure
Referring to the circuit for exercise and programming
example shown on the right, an examﬁle of changing
output relay No. 0120 to 0125 is explained here.
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NOTE: The zero key marked [=] may or may not be depressed.
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[ A P Relay No.
IE - is changed.

¢ Circuit for exercise and programming example

0100 0101 0103 0104

0200 | LD 0100 0205 | AND | 0103

0201 AND | 0101 0206 | ANDNOT| 0104
00202+ LD 0120 0207 | -OUT. " 0120
0203 |ANDNOT | 0102 0208 END
0204 | OR.LD ' :

NO
1.

¥
TES:

After an OUT instruction has been searched, depress the
or _ key continuously to decrement the address number
until the address where the contact (coil) number is to be
changed. The instruction to be changed at an intended
address may be searched directly. However, the same instruc-
tion may in some cases be stored in other memory addresses
of the same program. Therefare, it is necessary to check
instructions before and after the intended address. Since no
two QUT instructions with an identical relay number exist in
one program, the instruction to be changed can be found
easily and quickly by first searching the OUT instruction and
then searching before and after the OUT instruction.

When changing an instruction, the contact {coil} number
setting is also required.’

When a 2-word instruction is changed to a 1-word instruction,
the 2nd word of the 2-word instruction is deleted and all the
address numbers after the changed instruction will be decre-
mented by 1. ) i

When a 1-word instruction is changed to a 2-word instruction,
an address where the 2nd word of the 2:word instruction is
to be entered will be automatically secured and all the address
numbers after the changed instruction will be incremented

ty 1. In this case, the “PROGRAM OVER" indicater will
illuminate unless the last address has space for 1 word,
prohibiting the instruction from being writtén into memaory.

. When the 15t word of a-2-word instruction is changed, note

that the 2nd word of the instruction will be changed to 000,

. When an QUT-TIM, CNT, SR, KR, MOV, + or — instruction

is to be changed to another instruction, also check the circuit
related to the instruction.

In the above operating procedure, the CLEAR DISPLAY key
may be omitted from key entry.

. After the contact [coil) number has been changed, be sure to

perform the Program Check operation ( o] ~ fud ) to con-
firm that the program is free from any programming error.

. A beep sound will be generated upon depression of the [{]

after the address number has reached 2999 A beep sound
will also be generated upon depression of the key when
the address number is "0000."”

6.15 Contact {Coil) Addition Operation
This operation is employed when the contact {or coil)
number is to be added due to a circuit modification,
® Operating procedure

0105

in the following the procedure of adding _ . between
—S¥—and 3¢ _ is shown.
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NOTE: The zero key marked {n] may or may not be depressed.
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NOTE: The zerc key marked E may or may not be depressed.
® Circuit for exercise and programming example
o100 0101 0103 0104
————

0125 0102 0105

i HF
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0 ® Display
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0200 | LD 0100 G880 :

0201 AND | 0101 0206 | ANDNOT] 0104 = I our T

0202 | LD 01265 0207 | OuUT 0125 e

0202 | ANDNOT| 0102 0208 | END : LY
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0200 | LD 0100 0205 | AND | o103 (G i25] _
AND NOT
0201 | AND 0101 0206 | AND |0105. &R ° - -« fddress to be
0202 | LD 0125 0207_| ANDNOT 0104 — YT = Preparation for
- BELEE . . - A
0203 | ANDNOT/| 0102 0208 | OUT |0125 G50 oG igY deetion e
0204 OR-LD 0208 END ) oor ) is genEra.tEd-
. : AND - "
NOTES: _ () [CFBE) - O[O IG5 hnmsmcton
1. Search an OUT instruction, depress the [[T] key repetitively _ © peforethe ane 10
to advance the program up to the address where the instruc- ity sl I
tion is to be inserted. Next, depress the CLEAR DISPLAY
key, enter the instruction to be inserted and then depress the ® Circuit for exercise and programming example
INSERT key. The address number after the inserted instruc-
tion will automatically be incremented by 1. .- -
2. When a 2-word instruction is inserted, the address where the 0100 0101 0103 0105 1§
2nd word of the 2-word instruction is to be entered will be —i———i
automatically secured. Gk o

3. If a’Program Over" condition oceurs as a result of the 0125 0102
instruction insertion, the "PRQGRAM OVER' indicator
illuminates and a beep sound is generated to alert the

operator. -
4, if an attempt is made to insert an instruction into the address .
where the 2nd word of a 2-word instruction has been set, Before delstion

- beep sound is generated to signal the operator that the
instruction cannot be inserted.

. 0205 "AND 0103

5. In other than the PROGRAM mode, no instruction can be 0200 LD 0100
inserted and a beep sound is generated to alert the operator.
6. After the instruction to be insérted has been entered, 0201 AND__ | 0101 ‘:_0,206: AND .| 0108
depression of the INSERT key two or more times in succes- 0202 LD - 0125 0207
sion will be ignored and no instruction can be entered. In this -
case, a beep.sound will also be generated to alert the operator. 0203 ANDNQT 0102 0208 out 0125
7. After the insertion of the instruction, confirm instructions 0204 ~OR-LD - 0209 END
before and after the inserted address. ) {} g
8. After the contact (coil) number has been inserted, be sure to .
perform the Program Check operation { [+ — k- ) to After deletion
confirm that the program is free from any pregramming
error. 02
9. When the user memory is not equipped fully with 3K words. 00 LD 0100 .
of RAMs; no “PROGRAM OVER’ check can be performed. 0201 AND 0101 0208 AND 0105
0202 LD 0125 0207 ouT 0125
0203 |ANDNOT/| 0102 0208 END
6.16 Contact {Coil) Deletion Operation 0204 | OR.LD 0209
This operation is to delete contact (or coil) number(s) from ¥
a program due to a circuit modification. NOTES:

- 1. Search an QUT instruction, depress the key to advance
® Operating procedure . the program up to the address where the instruction to be
Referring to the circuit for exercise shown below, an deleted is located, and depress the DELETE key twice in
: Lo o104 - : succession. All the address numbers after the deleted instrue-
example of deietmg—"ﬂ'— is explained. tion will automatically be decremented by 1.
The reason for depressing the DELETE key twice is to
PROGRAM prevent an instruction from being deleted accidentally due to
‘_ an erroneous key operation. The first depression of the key
causes 2 beep sound to be generated to signal the preparation
for an instruction deletion. The second and each subsequent

depression of the key cause instructions to be deleted one by
— Relay No,— one. . ) )

Go7 @ 2. When a 2-word instruction {TiM, CNT, MOV, +, or —} is

Fel) '”"@“"‘D"‘E) “"E]” deleted, the address where the address of the 2nd word is

located will also be deleted automatically.

- 3. Only the 2nd word of a 2-word instruction (TIM, CNT, MOV,
+, —) cannot be deleted. A beep sound generated if an
attempt is made to do so.

4. After the instruction has been deleted, confirm instructions
before and after the deleted address.

5. After the deletion of the instruction, be sure to execute the
Program Check operation {[i] — |@ ). Particularly, the
program check is mandatory when input, output or clock
cantact of such an instruction as TIM, CNT, SR or KR is
deleted,

6, When the DELETE key is depressed in the CASSETTE, RUN
or PROM WRITER mode, a beep sound is generated to alert
the operator.

1]-

NOTE: The zero key marked E] may or may not be depressed.
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7. EPROM Chlp and Cassette Tape
Handling

7 1 Basm Functions

f| ‘This operation is to transfer the contents
.of any of the memory Nos. 0'~ 2 in the
user memory (RAM/ROM) program area
il to the EPROM chip mounted on the
PROM sccket,

This operation is to transfer the contents
of the EPROM chip {mounted on the
PROM socket} to any of the memories

.0 ~2 in the user program {RAM) memory
area,

This operation is to verify the contents of
the EPROM chip {mounted on the PROM
socket) against the contents of any of the
memory Nos. 0 ~ 2 in the user program

et {(RAM) memory area.

Thls operation is to record the contents of
4 -the-user program {RAM/ROM]) on a
| cassette tape.

This operation is to transfer the program
§ data recorded on the cassette tape inte the
i user program (RAM).

| This operation is to verify the contents of
| the user program (RAM/ROM)] against the
programmed data recorded on a cassette
tape,

7.2 RAM and EPROM Chip Handling

RAM/ROM selector switch

Battery

-Systern program
mermoery

User program
memaory

User program memory

Memory No. 0:  Address 0000 ~ 1023
Memory No. ¥: Address 1024 ~ 2047
Memory No, 2: Address 2048 ~ 3071

Battary

GOIOD 10124 . 20_]48-
1023 2047 aon

User program memary

. —
System program memory

B HOW TO CONVERT BETWEEN RAM AND ROM
Set the two-pin RAM/ROM selector switch as shown
below, according to the type of RAM or ROM to be
used. B '
® RAM/ROM selector switch

[ L

NOTE: Two-pin RAM/ROM selector is factory set to the
“RAM'™ position, When using ROM memory, set the
RAM/ROM selector to the ""ROM" position.

(=]

B TO USE RAM MEMORY
1. Set the RAM/ROM selector switch to the "RAM"
position.
2. Mount RAM chlp(s) in the user proaram memory area
(Niemory No. 0 ~.2).
NOTE: Applicable- memory element: 5516 or its equivalent

r CAUTION 1
I Do not turn the RAM/ROM selector sw;tch to the “ROM"*

position while the RAM memory is in use, or the program
L may be destroyed.: 1

W TO USE ROM MEMORY
1. Setthe RAIVE/ROM selector switch to the “ROM”
position.
" 2. Mount ROM chips in the user program memory area
{Memory No. 0~ 2).
NOTE Appllcable memcrv element 2716 or its equivalent

NOTES ' '

1. Do not remove or. insert any user program memery chip
{RAM/ROM) while power is being applied to the SYSMAC-

© MBR. Otherwise, the memory chip may be destroyed: °

2. Compiletely erase the EPROM and theri write-data into the
EPROM. The ¢ontents of the EPROM are erased by irradiat-
ing ultraviolet rays on the EPROM surface through the erase
window. The EPROM cannot be erased completely if the
irradiation by ultraviolet rays is insufficient. Therefore, be
sure to observe the specified erase time.'Whether or not the
EPROM has been-érased completely can be confirmed by the
EPROM Verify operation. {Refer to paragraph 7. 10 Errcrs in
PROM WRITER or CASSETI'E Mode ) .

3. Erase time
Complétely erasé the EPROM accordlng tor the spec:ﬂcatlons
of the eraser to be used. )

4. Frequency of re-programming ‘
Limit the frequency of re-programming: the EPROM to 7
times. If the EPROM is re-programimed more than 7 times,

.~ the EPROM may malfunction.

5. Program protection
To sustain the reliability of the EPROM, plate the EPROM in
a protective case or wrap it in aluminuim foil if it is not to be
used for an extended period.

6. Handling EPROM
The EPROM is susceptible to static electricity being carried
in the human body. When handling-the EPROM, avoid touch-
ing its pins as much as posstble

7. Removat of EPROM" ‘ ’

The EPROM can be inserted or rernoved WhIIE power is being
applied to the SYSMAC-M5R. However, never remove the
EPROM chip during the EPROM write, read, or verify
operation.

8. After.the program debuggmg, be sure to attach a light-shield-
ing seal to the erase window in order to maintain the
reliability of the EPROM chip.

7.3 EPROM Write Operation

This operation is to transfer the contents of any of the
memory Nos. 0 ~ 2 in the user program (RAM/ROM}
memory area to the EPROM chip mounted on the PROM
wrlter socket,

User program memory area

0000 T 1024 2048
~ 1023 ~ 2047 ~ 3071
EPROM

1k} PROM writer socket

—70—
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® Operating procedure

-— PROM WRITER
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User program
memory No. 0
. [désignation

EPROM write

-

User program
memory No. 1

1on
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EPROM write

-User pregram
memory No_ 2
designation

EPROM write

on the DATA display indicates that the EPROM
ation is being executed.

on the DATA display indicates that the EPROM
Write operation has been completed. The next address for
EPROM write is indicated on the ADDRESS display.

Write oper:

+x* For example, to perform the EPROM Write operation from

memory No. 1, depress the CLEAR key, specify memory
No. 1 by depressing numeric key and then depress the
RECORD key.

NOTES:

1.

One of memory MNos. 0 ~ 2 must be specified. However,
when the EPROM Write operation is to be performed
successively from the memory No. 0, this memory number
designation is not required.

Upon depression of the RECORD key, EPROM erase check

is performed, and then the EPROM Write operation will start.

During the EPROM Write operation, if the power is turned
off, or the EPROM chip is removed, the EPROM Write will
be interrupted. In such a case, retry the EPROM write opera-
tion from the beginning after erasing the EPROM chip, or
use other EPROM area.

During the EPROM Write operation, no PROGRAM key
input wili be accepted.

When any error oceurs during the EPROM Write operation,
the buzzer issues intermittent beep sounds to alert the
operator.

—7t—
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6. After the EPROM Write operation, be sure to perform the
EPROM Verify operation to check if the data have been
written properly into the EPROM. L

7. To stop the EPROM Write operation under execution, either
depress the CLEAR key or operate the mode selector switch
{to other than the PROM WRITER position}. ’

7.4 EPROM Read Operation

This operation is to transfer the contents of the EFROM

chip {mounted on the PROM writer socket} to any of the
memory Nos. 0 ~ 2 in the user program (RAM} memory
area.

User program area
’ @ @ @

0000 1024 2043 :
~1023 ~2047 ~3071

ﬁPkI?OM PROM writer socket

° Operatin'g'procédurg
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on the DATA display indicates that the EPROM

Read operation js being executed. Usar program

- memory Ng. 1

EIR

e ' on the DATA display indicates that the EPROM designation
Read opération has been completed and the next address for . .
" EPROM read is indicated on the ADDRESS display.
*** For exampls, to transfer the EPROM chip data into memory e EPROM verify
No. 1, depress the CLEAR key, specify memory No. 1 by
depressing numeric key 1 and then depress the PLAY key.
. ' - ) cUNHT
NOTES: - . : o .
1. One of memory Nos. 0 ~ 2 must be specified. However, when :
the EPROM Read aperation is to¢ be performed successively =]
from the memaory No. 0, this memory number designation is
not required, = o 7
2. During the EPROM Read operation, if the power is turned =+ User program

memory No. 2

(@ [
il
o
-y,
-0

off or the EPROM chip is removed, the EPROM read will be designation
interrupted. In such a case, retry the operation from the
beginning. .

3. When an error occurs during the EPROM Read operation, I 2 EPROM verify

the buzzer issues intermittent beep sounds to alert the
operator. . )
4. Be sure to perform the EPROM Verify operation to check if
the data have been read properly by the RAM.
5. Upon completion of the EPROM Read operation, the
specified memory No. will be indicated on the MEMORY
No. display.
6. To stop the EPROM Read operation under execution, either
depress the CLEAR key or operate the mode selector switch
(to other than PROM WRITER}. *

LXK
Laci
=

L)
G2
-
iy

on the DATA display indicatgs that the EPROM
peration is being executed. :
on the DATA display indicates that EPRCM

* ¥

7.5 EPROM Verify Operation ;lerify operation has been completed and the next address
. . R . . or EPROM verify. is-indicated on the ADDRESS display.
This operation is to verify the contents of the EPROM chip *** Eor example, to ;erform' EPROM Verify operation bztxeen
{mounted on the PROM writer socket) against the contents ;he EPRQPH chip and l:?erqogv f;c’- 1, depress the CLEAR
of any of the memory Nos. 0 ~ 2 in the user program -~ aﬁ‘-’d'ti,":,f;,‘;p'g‘:?ﬁ{g' Vé’hip\‘f k:s_ressmg numeric key 1,
{RAM) area.
NOTES:
ﬁUser program areaguﬁ 1. One of memory Nos. 0 ~ 3 must be specified. However,
@ @ @ when the EPROM Verify operation is to be gerformed
- successively from the mraaory No. 0, this memory number
0000 1024 2048 designation is not required. S
~ 1023 ~ 2047 ~ 3071 2. During the EPROM Verify operation, if the power is turned
off, or the EPROM chip is removed, the EPROM Verify
operation will be interrupted, In such a case, retry the
operation from- the beginning. T
3. When an error occurs during EPROM Verify operation, the
. buzzer issues intermittent beep sounds to alert the operator.
- "4, To stop the EPROM Verify operation under execution, either
depress the CLEAR key or operate the mode selector switch
EPROM . {to other than the PROM WRITER position).
{1k} PROM writer socket

® Operating procedure

-—-PROM WRITER
| _

A—E~E-6
® Display

Key
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memory No, 0
designation
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EPROM verify
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7.6 Cassette Tape Handling

As a method of keeping user programs in storage, data may
be recorded on a cassette tape by using a commercially
available cassette tape recorder. _

In the following, a ‘general operational flowchart is shown.

Cassette tape.recorder
{commercially available)

CASSETTE
TAPE OPERATION

- CASSETTE
Set mode selector
switch to CASSETTE.
Check the particulars ‘
of errar.
Connect cassette
interface cords.
. Tape Read or
. Verify operation
Take corrective ©o—ac@
action. EAR VERIFY, READ
‘ Tape Write
opera'ti@c;)n
© o— U
MIC WRITE o TION. 1
{ CAUTION: L i |
Cassette tape | SYSMACMSR | | ¢, ially available intarface cords are equipped with al
| resistor. Be sure 1o use-OMRON exclusiva interface cord |
g | {Type SCY-PLGO1) or an interface cord without resistor. 1
e o e o o — —— " —— — T —— — —
Set file number - A
{decimal
4 digits)
Load cassette tape
and rawind it.
f
'Set VOL, and TONE Set VOL. and TONE
controls of tape controls of tape
recorder to MAX. recorder to MAX.
Teperun | _ _ _ _ o __ - Taperwn | _ __|L___ -~ Tape run _ _ - ® Cassette tape recorder
for writa for read for read operation

v

() ~ o

¥

() - ()

!

WRITE
RAM/ROM-— TAPE

READ

TAPE RAM

An error exists.

Rewind
cassette tape.

-

—73—
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NG
{

¥

VERIFY
RAM/
TAPE *—* gom

o

An error
NOTES: 1.

e SYSMAG-MSR
ey

operation = — — —
i Féaurion: I
| complete the operation]’
Lwithin 5 seconds. H

Be sure to use a monaural cassette tape recorder.

2. Use a new battery for the cassette tape recorder,

4. Always use

a new cassette tape for recording,

Note that the presence af scratches or ather damage
on the tape surface prevents data from feing
written or read properly.

4. Voltage drop of the battery in the cassetie tape
recorder resuits in a decrease in the output level
and consequently  failure in signal discrimination.
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7.7 Tape Write Operation
This operation is to record the contents of the user program
{(RAM/ROM) on a cassette tape.
® Operating procedure
Refer to 7.6, Cassette Tape Handling.

¢ Display

Key ADDRESS

File number
designation

Tape write
starts in
about 20sec.

Tape write
continues for
about Gmin.

End of tape
write operation

NOTES
. Upon completion of the Tape Write operation, be sure to
perform the Tape Verify aperation to confirm that the data
have been recorded on the tape properly.

2. Error detection cannot be performed during the Tape Write
operation. Even if the tape does not run, data will be, trans- :
ferred wnilaterally from the RAM/ROM. So, be sure ta’
confirm that the tape is running smoothly. :

3. if the power is turned off or the cassette. is eiected, dunng the
Tape Write operation, the tape write will be interrupted.
Retry the tape write operation from the beginning,

4. During the Tape Write operatlon, no PROGRAM key input
will be accepted.

5. For the Tape Write operation, use the WRITE — MIC jack to
connect one of the cassette tape interface cords. For sub-
sequent verify operation, use VERIFY READ « EAR jack.

6. To stop the Tape Write operation under execution, either
depress the CLLEAR key or by operate the mode selector
switch {to other than the CASSETTE position).

-7, The program number is recorded as the file number on the’
tape,

7.8 Tape Read Operation
This operation is to transfer the program data recorded on
the cassette tape into user program (RAM}. .
® Operating procedure
Refer to 7.6, Cassette Tape Handling.

@ Display’

Key

File number
designation

-| Tape read
starts in
about 20sec.

. Tape read
continues for
about Smin.

End of tape
read operation

NOTES:

1. Upon completion of the Tape Read operation, be sure to
perform the Tape Verify operation to confirm that the data
have been transferred properly from the tape to the RAM.

2. If the power is turned off or the cassette is ejected during the
Tape Read operation, the tape read will be interrupted.
Retry the tape read operation from the beginning.

3. During the Tape Read operation, no PROGRAM key input
will be accepted.

4. Be sure to set the volume control and tone control of the
cassette tape recorder to maximum.

5. To stop the Tape Read operation under execution, either
depress the CLEAR key or operate the mode selector switch

- {to' other than thé CASSETTE position}.

6. If the file number does not coincide with the file number
recorded -in the Tape Write operation, this condition is
regarded as an error and no Tape Read operatmn will be
performed,

7.. File number entry must be performed before running the
tape for read.

7.9 Tape Verify Operation
Thls operatlon is to verify the contents of user program

' (RAM/ROM) against the programmed data recorded ona

cassette tape.
®. Operating procedure
Refer to 7.6, Cassette Tape Handling.

® Display

bt
v
=)
o1 ]
m
(%]
v

Key

=3 [e3] [e9): e
3 R (S ea
-l [E3] &3] =32
Myl (-a ] i3] [E3

File number
designation
Tt
() [G 123
,,,,,,,,,,
i Tape verify
starts in

about 20sec.

Tape verify
continues for
about Bmin.

End of tape
verify operation

NOTES
if the power is turned off or the cassette tape is ejected
durlng the Tape Verify operation, the tape read will be inter-
rupted. Retry the Tape Verify operation from the beginning.

2. During the Tape Verify operation, no PROGRAM key input
will be accepted.

3. Be sure to set the volume control and tone control of the
cassette tape recorder to maximum.

4. To stop the Tape Verify operation under execution, either
depress the CLEAR key or operate the mode selector switch
{to other than the CASSETTE position).
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5. If the number does not-coincide with the file- number
recorded in the Tape write operation, the condition is
regarded as an error and no Tapa Venfy operatlon will be

® CASSETTE Mode-

SYSMAC-M5R

performed.
6. File numbef entry must be performed before running the = 1. 4 | Framing error (2 stop blts do not
tape for verify. Lot exist for one start bit}
<1 9 CRC check error (as a result of CRC
£ | cheek of one blogk (128 words or- .,
710 € PROM WF"TE 256 bytes) of data)
rrors in R or CASSETTE Time out efror (HEADER 2 (dav;ce
Mode Ei' [ :’i .| or file number} is not output within
P 35 sec after the start of the tape read
in the PROM WRITER or CASSETTE mode, the following operation) pe e
indications may appear on the ADDHESS and DATA Taperead [ = o 1y | Format error (Initializer or separator
displays, respectively. L L | codeis sbnormal.) .
® Display ‘Device name error {The device name
. ,_'l IL -'3 " is other than the code 8180 of the
ADDRESS DATA - - cs):ﬁs;l::gg I)VISR in the tape read
L N R N [ File number error (The recorded file
Lt Lt L L: - L u =i 1 i | number ddes not coincide with the’
N~ \T; \__’_/ o0 Lt file number entered by key
1 ¢ indicates one of the following operation.)
operation modes: o B I Framing error {2 stop bits do not
-{ Stand-by Lt | existfor one start bit.)-
! Record {(Write} : E CRC check-error {as aresult of the
¢ Play (Read) Tk | CRC check of ane block {128 words
L 3 Verify . or 256 bytes) of data.)

. [~ Indicates the operation or - — —
error address (fncase of a _ | Time out error [HEADER 2 (device
device name or file number —# L Z¢ | or file number} is not output within
error, the error name 1 K8 | 3Bsec after the start of tape verify -

L. is indicated.) . operation,)
Indécates the PROM or CASSETTE T L s | Formaterror {Initializer or separator
mocde. ape £ 1 | code is abnormal.)

' + PROM mode verify _

L ¢ CASSETTE mode _‘ L L Verify error {Data recorded on the

“— |ndicates an error message = tape does not coincide with that

. . “= _stored in the uger program memory.)
Device name error (The-device name
: :'i ,L "l is other than the code “8180" of the
B DESCRIPTION OF ERROR MESSAGE - = : g;’gﬂﬁi—?ﬂBR in the tape verify
® PROM Made - File number error (The recorded file
-,' f_— E number does Mot coincide with the file
- : number entered by key operation.}

[ Verify error (asa result of verify

8L LY | check for each written word)
EPROM ‘ ‘ - -
write A Erase check error.(as a result of the

4.~ 1. | -EPROM erasure check before

- EPROM write)

EPROM h } '[: L Verify error (as a result of EPFiOM
verify g ] Lt Verlfy operatlon)

] Tap'é Format ‘ .HEADEﬁ )

— \ Hexadecimal x 256 bytes'
- NAME | File  ['FF ‘ AP
LEADER HEADER 1t 4g180” | number 1 PAA BLOCK 1 . CRCC ‘ IAA
| S— - .
No signal on max, 13sec  Mark signal . f . \_C-/-——-——SEPAHATOR Hexadecimal SEPARATOR

Min. 2sec Indicates BCD 4 digits INITIALIZER 4 digits

Typ. 7sec SCY.MER {any number)

Max. 20sec :

! L | ] ! |

BLOCK 2 CRCC i"AA‘1 BLOCK 3 CRCC r'AA"i }5 CRCC f'AA"I “0000" HEADER 4

. AY 7
' Mark signal 4,5 ~ 5.5sec
—SEPARATOR SEPARATOR

CONTROL BLOCK
Indicates tape end.

SEPARATOR
CRCC: Cyeclic redundancy check character

Final ... CRC of BLOCK 32
_____________________ e ——— ————— — —— — T ——— - —— i ——————
— |
For information on the Graphic programming console (CRT) Model SCY-CRT10-81E(-82E), please refer to the OMRON Graphic |
L Programming Console Model SYSMAC-CRT10 User’s Manual (Cat. No. W50-E1) published under separate cover. J
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8. Installation and Wiring

The SYSMAC-MGR is a highly reliable programmable
controller which is resistant to adverse environmental con-
ditions. However, in order to permit the programmable
controller to fully exhibit its functions, as well as to

enhance its reliability, care must be exercised on the follow-

ing points when installing the programmable controller.

8.1 Mounting Locations and Environmental
Conditions

When installing the SYSMAC-M5R programmable

controller, avoid the following locations.

® [ocation where the ambient temperature is beyond the
range of 0 to 50°C.

_ & Location where temperature changes abruptly, thus

resulting in condensation.

Location where relative humidity exceeds the range of

30 to 20%.

Location subject to corrosive gas or flammable gas,

Location subject tovibration or shock.
Location subject to direct sunlight.

8.2 Mounting Positions within Control Panels

When mounting the SYSMAC-MBR in a control panel, take

into consideration the operability, maintenability and

envilronment_al resistance of the programmable controller.

1. To permit the use of the SYSMAC-MbR within the
ambient operating temperature range, pay attention to
the followirig points.

a. Provide the programmable controller with adequate
space for ventilation.

b. Avoid mounting the controller directly above any
heat generating sources (heater, transfarmer, resistor
of high capacity}.

¢. Install a fan for forced ventilation if the ambient
temperature exceeds 50°C.

Fan

SYSMAC
-MER

2. Avoid mounting the SYSMAC-M5R in a panel in which
high-tension equipment is installed.

3. Provide a distance of more than 200mm between the
high-tension or power lines and the SYSMAC-M5R.

Power lines

200mm min.

SYSMAC
-MBR

200mm min.

Location subject. to excessive dust, salt, or iron particles.

4. Mount the SYSMAC-M&R as far away as possible from
high-tension equipment or power devices for the sake of
safety in maintenance and operation.

Output
200mm duct
min.

Power
duct

.
b

SN

T
Fuse  i.

[C.‘:-ﬂ

Power |
I device

)

Trans-
former

T T N R Y

terminal
black
Do not install any
power or heat
generating source
(fuse, output relay,
timer, ete.},

T e T W o W S e e e N N NN

Power
terminal
block

A AN AN S AR N AR N N NN AN AR A AR AR A

5. Mounting the SYSMAC-M5R at a height 1,000 to
1,600mm above the installed surface of the control
panel will facilitate the operation of the programmable
controller,

8.3 How to Install within Control Panels

With the SYSMAC-MBR, its CPU base unit and expansion

base unit can be mounted as either integrated units or’

separated units in a control panel.

1. Integrated mounting

a. When mounting the SYSMAC-M5R within a control

panel, mount the expansion base unit on an inter-
mediate mounting panel and then the CPU base unit
on top of the expansion base unit as shown below,
and use an /O connecting cable 15cm in length for
connection of both units.

Mounting holes
I

Ia "?

TS R R RN A RN S NS S NS ERNSNENYYY

- 2841

TT T Y TR S T L E R YRS C NI T ST TTNVIHONSNNT

T N S S %/
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. Assemble the CPU base unit and the expansion base
unit as follows.

M3 flat cross recessed -
head screw

Brackets A
e 7

W
— - - SYSMAC-M5R

~1/Q connecting caisi'e,(.‘i) 15cm. _

s e fl a5
it iy, - ‘
Py ({{{7 o
Rt mrff : * Expansion
;i P base unit
e
s
L
rd
rs
rd
-~
P
s
e
// -

e Sliding bracket e
e {accessory for integrated mounting)
Rt .

/, . P N ' . :
,~7 CPUbaseunit’ Mounting screws for CPU base unit
e : . and expansion base unit
-7 . ’ ) ~ (accessory for integrated mounting)
e . ’
// . . )
e : _ M3 flat cross recessed
“ ‘ o head screw . N
Program - )
console | ) ’ Guide holes

Bracket A

|
-Expansion
_base unit

(L
bi

Bracket B

How to assemble both base units for integrated mounting

(1) Secure brackets A and B onto the expansion base unit.

{2) Fix two brackets A with two M3 flat cross recessed head screws.

{3} Insert the projection of each bracket A into the guide hole of the
CPU base unit and then combine both units together.
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€. In the case of integrated mounting, follow the
procedure as described below for the wiring of input/
output and maintenance of the expansion base unit.

80mm

—_]

-

‘While lifting the CPU base un

slida it leftwards,

.
Z

2. Separated mounting
When mounting the SYSMAC-M5R within a control

panel, mount both CPU base unit and expansion unit on
an intermediate panef as illustrated below and use a 50

100rm length [/O
cannecting cable

f-‘i_mr?t‘tﬁ“""?nrrmf“'"

*100mm
**30mm

NOTES:

1. * To remove 1/0 units directly from the CPU base unit or ex-
pansian base unit, provide a space of 100mm for both right-hand

and left-hand ducts.

m}ri'r

:A“kY‘f\'“‘TT‘T\"(TTV“(‘V\'T(‘(‘(‘(YT((T""V"‘V{(‘T‘(\'((Y“‘V?Y(tf{

TTTITR

—

*100mm
**30mm

From this
side, wiring
or matnte-
nance is
possible.

Slide leftwards.

‘?1‘7

Secure the CPU base unit and
expansion base unit with 2
mounting screws,

From this
side, wiring
or mainte-
nance is
possible,

— =

$lide righewards.

{1} Remove 4 mounting screws

from the CPL) bage unit and L T

expansion base unit,

While lifting the CPU base
unit, slide it rightwards.

= 1

Mounting holes

="
BT

&

70~ 120

- 9

L--—294—]

2, ** To remove the (/O units right after the blind patch of the

Secure the CPU base unit and
expansion base unit with 2
mounting screws,

or 100cm length 1/0 connecting cable according to the
wiring method,

50mm langth 1/D

*100mm cannecting cable *100mm
**30mm e **30mm
—a] e ——,

————

YT

pa
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nn t
Do not route any duct
through between the CPU .
base unit and expansion
bas# unit.

b & |- -
P T E
126~ 170

CPU base unit or expansion base unit is removed, provide a
space of 30mm for both right-hand and left-hand ducts.

For the procedure for 1/0 unit replacement, refer to *How to
Replace 1/0Q units.”
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8.4 Processing of Wiring within Control Panels
Y
! .
———— NFB ,r__-"___——"_-__——_——_“_'_-E
@—6?0—5—_'_ — Constant- E
+ i rans- voltage i
g'ssg unit OUTPUT ACIN ’_L\ E f1°flme" power I
N — : suppl L
CPU FAILURE * | inhibit ,  24Y @ 0 o pRlY E
Common |[RUN*| G E ACIN [ ] T |
®i@|e|a|e@|®|e|® Not required in case of _’
® || i ® _ AC/DC 24V power supply.
AC/DC 24V input
I a large noise causes erroneous operation, ground
{ this terminal at a grounding resistance of less than 1000.
A_[To prevent electric shock, ground this terminal without - DC 24v
Inputfoutput

&)

x9| 9

Manual input for
load interruption

fail at a grounding resistance of less than 10082.

power supply**

-----------------------------‘%. Relay X, opsratss

during RUN operation.

-o-ooooot-'ooooo--o---o-ooooot----& Helav X! operates

NOTES:

1.

For RUN output and CPU FAILURE output, a transistor output
of 500mA max. is used. Connect the load across the commeon
{+DC 24V) and RUN or FAILURE output terminal,
Formula for calculation of power supply output
CPU base unit current consumption {2,000mA)
Output external supply current x No. of units
Load currentfunit x No. of units used
+ |nput current/unit x No, of units used

C Im

Refer to Section 8.7 for the Hints on Use of the Externally
Controlled 1/0Q Relays.

Total current output

Power supply capacity _

The power consumption of the SYSMAC-M5R is less
than 50V A. However, upon power application, inrush
current of about 5 times the steady-state current will
flow through the programmable controller. Take this
peint into account.

As the power supply line of the SYSMAC-MBR, employ
a wire of 2mm?® min. so as to prevent voltage drop.

{Use of twisted pair wires is recommended.}

For general noise on the power supply line, the noise
suppressing cireuit in the SYSMAC-M5R is sufficient.
However, supplying 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 transformer is recommended.
Terminal G of the 1/0O unit is a ground terminal used for
prevention of electric shock. Use an exclusive ground
wire {having a conductor cross-sectional area of 2mm?
min.} for grounding at a grounding resistance of less
than 10082.

—79—

when a CPU failure
oceurs.

Terminal E is a noise filter neutral terminal and the
grounding is not basically required. In case of a large
noise which may cause an erroneous operation, E and G
are short-circuited for exclusive grounding (at a ground-
ing resistance of less than 100£2).

Note that common use of the grounding line with other
equipment or connecting to the beam of the bhuilding
may adversely affect the sysiem.

Keep the length of the ground wire within 20m. Care
must be taken to the grounding resistance as 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

=1
[ Other
equipment

A H .

9 9 .
{at a grounding resistance of Incorrect grounding
less than 10082}
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8.5 Operation at Power Failure

1. As the power supply of the SYSMAC-M5R, supply power
within +10%, —15% of the supply voltage.

2. The power sequence circuitis incotporated in the power
supply unit of the SYSMAC- IVI5R to.prevent the
programmablée controller from malfunctlonlng duetoa
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 SYSMAC-M5R stops, causing external ' =
output relays to turn off, | o g
b. Momentary power failure
® CPU does not respond 1o a momentary power
failure of Iess than 10msec, but continues |ts
operation. ’
® |f a momentary power failure of 10msec to
20msec occurs, the power failure condition may 7
or may not be detected by the programmable Grounding {at a grounding
control[er sirice it is in an unistable area. resistance of less than 100£2)
® |f the power failure is longer than 20msec, it is
treated as a power failure, and the SYSMAC-M5R

Weak current cable

= 300mm min.

T SYSMAC i/O circuit
SYSMACGC power supply circuit
General control circuit

(& Power circuit

Power cable SOOtTtm min-

Q. -

Metal plate

comas to’ﬁ’d halt, resetting all output. In this case, 8.7 Hints on Use of Externally Controlled 1/0
the RUN output turns off. Relay
CPU RUN/STOP Timing Chart ¢ CPU failure output
AC/DC - This output is a tranmstor output which is activated
3%%22’3 (ONY when a CPU failure occurs while’ the CPU is in the

RUN miode.

+5V

- Approx. 15msec

Power failure
Momentary power

Switehing capacity: DC_ 24V 5EOmMA max.

ectin
sdizt,;ﬁ 'na failure detection
time*
RUN output ApProx. 'Islec +

Approx. 1sec
NQTE: Details of momentary power fallure detection time

u

AC/bG o @ @

supply - —

voltage F0ms—+—10ms- ——Detection :

lgnored  Unstable h
. Start of power failire =~ . - - * RUN- OUtPUt e
NOTE: * In case DC power'is supplied by the battery, the - This output.isa transmtor output which is actlvated
momentary. power. failure detection time mentioned {ON} while the CPU is in the RUN. r_node. The output,

above willl be longer. . .
- . ger. . however, is:inactivated {OFF) whenever one of the |

following conditions occur:

(1) When.a CPU failure occurs. g

(2} When a mode other than-RUN is set..

{3) When'a momentary power failure occurs.

{(4) When the supply voltage drops below 85% of the
-.rated voltage. :

(5} When the fuse.in the CPU has blown out

c. Automatic reset
The SYSNIAC-MBR will automatlcaﬂy resume its
operatlon after the supply voltage {more than 85%) is
restored.

8.6 External Wiring

1. Be sure to process the input/output lines of the |
SYSMAC-MSR separately from other control lines. {Do Switching capacity: DC 24V 50mA max.
rot share the conductors of the 1/O cable with others.) '

2. To process the cables for the SYSMAC-MSR with power
cablies 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.

—80.
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& QUTPUT INHIBIT input - . .
When the QUT INHIBIT input terminals are short-

circuited (i.e., closed), the output relays release and
when the input terminals are disconnected (i.e., open)
the output relays operate. i

- RIRIEIEIEEEEE

When contacts are open:

All gutput relays are
- in the ON state.

All output relays are

in the OFF state.

When contacts are closed:

8.8 Interfacing Solid-state Input Devices

When using solid-state input devices, pay attention to the
output forms of solid-state input sensors. ’
Examples of interfacing the 1/0 unit (SCYMBR-10021 or
-10022) of the SYSMAC-M5R with OMRON proximity or
photoelectric switches are shown below,
1. AC two-wire system fype:

This type cannot be used.

Models not applicable

¢ OMRON proximity switches
Type TL-XY [B)O (M} series
Type TL-YS{B}10R series
Type E2M-0YO series
Type E2K-C25MY O series
Type TL-XOYDO-50 series
Model E2P series
Type TL-N{FIQOMYO series
Type TL-MDOY 1 series
Type TL-XOYT series
Type TL-LY50

SYSMAC-MbR

2. AC three-wire system type:
This type cannot be used.

Models not applicable
s OMRON photoelectric switches
Type E3A-DZ0O

3. NPN output type: _
This type cannot be used.

+DC 24V

Models not applicable
e OMRON proximity switches
Type TL-X0 (M) series
Type TL-GO/-QO series
NOTE: * Type TL-GO is not
equipped with a diode.
Type TL-QO incorpo-
rates a capacitor (0,01uF)
instead of a diode,

+DC 24V

Models not applicable
s OMRON proximity switches
Type E2M-00 series
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4. NPN output type:
This type can be used.

+DC 24V

SYSMAC-MSR

=N
L
z

Applicable models

o OMRON proximity switches
Type E2K-C25MED series

+DC 24V

+DC 24V

o Constant-

current
supply

SYSMAC-M5R
N

3 il

| +V

Applicable models
¢ OMRON proximity switches
Type TL-XOEDO series

+DC 29V

‘ SYSMAC-MSR

&

Ay

[ v

o
%4.7:«9 C
222 | ouTt
[ (d Lt
%o ov

o OMRON proximity switches

®

[ [ L/

Type TL-N{F HIOMED series

{+V: DC 10 to 30V}

+DC 24V
A

220

| v
_—

o OMRON proximity switches

Type TL-MOED series

SYSMAC-M5R

—872—

Constant- i

current
|

SYSMAC-MSR

A

[

Ay

(
ov
o (@)

Applicable models

¢ OMRON photoelectric switches

Model E3S series
Model E3S-L series
Model E3S-G series
Model E38-X series
Mode! E3N series

+DC 24V

i
T

lOUT

3.9k

AR
<

SYSMAC-MSR

I

v
¢ ®

Applicable models

¢ OMRON photoelectric switches

Type E3ML-OE4-G series
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5. NPN open collector type:
This type can be used.
+DC 24V

) SYSMAC-MSR

J\OUT | lIN A

r

Applicable models

e OMRON proximity switches
Type TL-XPO (M} series
Type E2M-OPO series

+DC 24V
) i _}_‘ SYSMAC-MSR
1.88 1W JLOUT IN
My ) > © A
479 T ; //
W ov /L +V
9 >

Applicable madels
e OMRON proximity switches
Type TL-LP50

+DC 24V

ouT SYSMAC-M5R

®

Applicable models
e OMRON photoetectric switches
Type TL-XD series

6. PNP output type:
This type cannot be used,

+DC 24V

Models not applicable
& OMRON proximity switches
Type E2K-C25MFO series

+DC 24V

1~28
Constant-

Models not applicable
¢ OMRON proximity switches
Type TL-XOFO

+DC 24v

Models not applicable
¢ OMRON photoelectric switches
Type EAML-OF4-G
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7. PNP open collector type:
This type cannot be used.

+DC 24v -

* OMRON proximity switches
Type TL-XPO (M)P series

8.9 Hints on Use of Qutput Contact

B Lamp load and inrush current
When a lamp is illuminated, a current 15 to 20 times
the steady-state current flows into the lamp. In AC’
ratings, the steady-state current is indicated by a root
mean square {rms) value. To figure out its peak value,
| peak =+/2 Irms should be taken into account:
With an AC lamp load, when an output unit with zero
cross function is employed for switching the lamp load,
the inrush current of the lamp load reducesto 1/2 to
1/3 of that when AC peak current is applied.

A
Intush A With incandescent lamp
current . — DO
------- AC
Mean f N et -
value — Tt -
current o - i
10 t {ms)

B How to reduce inrush current
When switching a lamp load greater than the specified
ratings, the inrush current of the lamp load must be
reduced by either of the following two methods.

J
. - /M R
K i
N A
Bieeder method Limited resistance method

—84_

a. Bleeder method (ie., to flow dark current by
inserting a bleeder resistor)
This method is not so effective. for an output unit in
which some leakage current is inevitable, For other
output units, a bleeder resistor is inserted to cause a
leakage current corresponding to 1/10 to 1/20 of the
steady-state current to flow into the lamp load. As
the result, these output units can be applied to the
loads 50% larger than the maximum permissible lamp
loads described above. :

b. Limited resistance method {i.e., to insert a current-
limiting resistor in series with lamp)
In this method, the inrush current is limited by the
current governed by resistor R, However, note that
the greater the resistance value, the greater the
current consumption by the resistor, which in turn
reduces the voltage to be applied to the lamp.

. . ¢

Countermeasures against surges

The SYSMAC-MSR is provided with adequate measures

to prevent the output unit from malfunctioning due to

surging, for example, when switching a lamp load.,

However, take note that a surge voltage of several

1,000 velts may occur in electromagnetic switches, AC

solenoids, etc.

For general-purpose relay such as OMRON Models MY

and LY, no countermeasure againsf surges is.required,

For larger loads than these relays, the following counter-

measures are recommended. [t should be noted that

when either of the countermeasures is provided, the

release time of the relay will be delayed slightly.

Sefect a diode
with the proper
breakdown

CFD voltage and
current ratings
accordiig to
the load.

AC power DC power supply

supply

C: 0.5uF.220% max. Non-polarity
Breakdown valtage 1500V min.
R: 500 +30% max. 0.5W
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9. Maintenance and Inspection

To sustain the proper system operation at all times, it is

necessary to inspect the SYSMAC-MSR daily. 1f any trouble

occurs in the SYSMAC-M5R, how the system should be

protected and how soon it ¢an be recovered from the failure
become important. Ln this chapter, the items to be inspected

on the SYSMAC-MBR and the actions to be taken if the
SYSMAC-MS5R fails are described.

9.1 Inspection

To make the most of the functions of the SYSMAC-M5R
under the best condition, it is necessary to inspect the
SYSMAC-MBR daily or periodically.

M INSPECTION ITEMS

The SYSMAC-M5R employs semi-conductors as its main

component elements and has few or no supplies with a
limited service life, However, the semi-conductors may

deteriorate depending on the environmental conditions

and must therefore be inspected periodically. The
standard inspection cycle is 6 months to 1 year.

According to the environmental conditions, it is recom-
mended to advance the date of inspection. As a result of
the daily or periodical inspection, if the SYSMAC-MbR
is found fo be outside the criteria in the following table,

be sure to correct the SYSMAC-MBR so that it falls
within the prescribed criteria.

+10%, —15% of
supply voltage

{1} Is the rated voltage aumtable
when measured at power
supply terminals of CPU base

Power supply unit.

1 la} Voltage

(o) Fluctyation

(2) Does a2 mementary power
failure occur frequently or is
thera any sharp rise or drop
in the supply voltage?

Tha supply voltage
must be within the
permissible fluctua-
tian range described
sbove.

{a) 0 to +50°C

{b} 30 to 90% AH

{c) Must be free from
vibration.

(d) Must be free from

Are the temperature and humidity
within the respective range?
(When the SYSMAC-M5R is
installed in a contrgl panel, the
tempersture within the panel may

Enyironmental conditions
{a} Ambient temperature
2 (b} Bumidity

{¢) Vibration
{d} Dust, ete,

be regarded as the ambient
temperature of the programmable
cantroller.)

dust.

Power supply of 1/O unit
3 [a}) Veltage
(&} Fluctuation

Are the voltage and fluctuation
within the operating range at
power supply terminals?

Must conform with
the specifications of
170 unit.

4 Mounting cenditions

(3] Are the CPL base unit and
expansion base unit secured
firmly?

The meunting screws
must not be loose.

[2) Are each 1/O units and
interface unit fixed firmly?

Each expansion base
unit and its interface
unit must not be
lopse..

{4) 15 there any lowse screw in the

“"E%l 15 there any broken czble in

{31 Is the 10 eonnecting cable
insarted compiletely?

The connecting
cables must not be
loose.

external wiring?

The serew terminals
must not be loose.

the gxternal wiring?

The external wiring
must be free from
any abnormalities in
appearantce.

5 Service life

Battery

2 years

:_ CAUTION:

Be sure to turn off the power before roplacing any unit of

| the SYSMAC-M5R.
-

9.
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NOTES ON SNSPECTION

1. If a defective unit is discovered and replaced, con-
firm whether or not the replaced unit is abnormal.

2. In the event of a faulty contact of the cable, wipe the
connector pins with a clean-all-cotion cloth mois-
tened with industrial aleohol, Be sure to plugin the
flat cable connector after removing the cloth waste.

TOOLS AND TESTING EQUIPMENT REQUIRED
FOR MAINTENANCE
In the maintenance of the SYSMAC-MBR, the following
tools and testing equipment will facilitate the daily or
periodic inspection of the programmable controiler.
1. Tools and testing equipment recommended as
mandatory equipment
o Screwdrivers {Phillips and round-blade}
e Tester or digital voltmeter
@ |ndustrial alcohol and all-cotton cloth
2. Measuring instruments recommended only if required.
® Synchroscope
® Pen-recording oscilloscope

MAINTENANCE PARTS

1. 1/O unit
I the SYSMAC-MBR 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 |/O unit as a spare part.

2. Battery (Type SCY-BATO1}
In general, the service life of a battery is regarded as
the time when the capacity of the battery is reduced
t0 50% of its nominal capacity. The service life of a
battery varies greatly depending on the ambient
temperature of the battery, depth of discharging,
discharge current, etc, With the SYSMAC-MBR, the
life of the built-in battery is considered to be 2 years.
Therefore, replace the battery with a new one every
2 years. '

3. Fuse

Main supply power fuse Rated at 2A

2 Replacement of Battery

Procedure:

. Prepare the replacement battery.
. Turn off the main power supply.
. Remove the program console from the CPU base unit.

NOTE: When the main power supply is not ON at the time of
- the battery replacement, first apply the main power
supply for more than 10sec and then turn it off.



OMRON

-
SYSMAC-M5R
Battery 4. Remove the M3 screw securing the battery and unplug
g the hattery connector. )
ﬂ?'W i 5. Plug in the connector of the new battery, and then
e secure the new battery with the M3 screw. _
6. Return the program console to its original position and
secure it with the screws. '
7. When the main power supply is applied, the battery
starts operating.
Cannectar

TR LARARAL AT AL AR L AL LA

9.3 How to Replace 1/O Units

Thae replacement proceduré when adequate space is not available on either side of CPU base unit or expan 1)
L e siol @ unit.
{However, a minimum space of 30mm is required on each side.) = n base tni

* Disconnect the wiring 10 the power supply unit of the CPU.

-7

===

I

. 1
: 1
|

I

i

|

|

Unscrew the 4 mounting

-
otharboard

_ screws securing the expansion
base unit to the CPU base
| ynit and remave the CPU =
I base unit. Za
1 [
| o
- !
I
{ RS
| D 7
- Remove
the terminal black.
Remove 2
mounting
screws,
If there is a space of
more than 100mm on bW
each side of the CPU ?37
bage unit or expansion KR
base unit, the input/ 2z
autput units can be H
remaved without dis- =
rnounting the CPL =
base unit. -
Remaove the
2 mounting
sCrews Secur-
ing the /O
unit to be
replaced.

I}T

=
Q
£ unan

Y

. 3
A Y
.f
L__&
Mather board

AN

170 unit

* /O unit must be pulled out with both hands.
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- SYSMAC-M5R
9.4 Troubleshooting 2. 1/0 unit related power supply check
if any abnormality occurs in the SYSMAC-M5R, thorough- The power supply for loads is connected to the ‘}
Iy grasp the condition of trouble, check whether the terminals of each 1/0 unit, Should any abnormality
symptom is reproducible or is caused through relationship accur in this power supply, /0 devices will not
with other equipnﬁent, and then follow the troubleshooting operate. :

flowcharts shown below.

B POWER SUPPLY Ts the 170 untt , .
related power sup- NO P:‘mihs#]riggat it

- ply voltage within
P Inputf . ceu £ | rated range.
SL'I)S‘:;;-: ] omgfn ] Terminal fm—y e unit e:\:frzn:ments the rated range? ’
- YES
1. Main power supply check
in this check, the power being supplied to the Check /O con-
SYSMAC-MB5R is confirmed if it is within the rated wgy-| PECting cable for
proper connec-
range {+10%, —15% of rated voltage). tion.
o ®)—
Is power supply Make sure that it r —0 O ! — —
voltage within - is within the Y
rated range? NO rated range. ™
Supply +1 0% YES =
voltage —15 ; )
— IN7 ~
YES £ L O O
Has fuse blawn , Replace blown 2 e hid
out? S fuse. E —O O INO <
e =
' iy
] P
: . . ) =
1/0 conneeting cable ()| i IN7 &
) te Vi Q0 O @ )
L - Vit
Expansion base unit : ('?-—)) SNC
Y r Vi wVL—
- BV
4 B © OoUTO S
IOY / =
cPU 5 = ) 3
bar:e unit / §
¢ 5
HE z . ouT? S
= )
> =
o = .
(@)% )
)
€
w
® QUT?7 o
L & _?
._\1 ®
&
AC/DC main
power supply B INPUT/OUTPUT UNIT
Power Input/ .~ CPU External

et Terminal - ey . "
base unit "_' envircnments

supply  [™9] output

The following flowchart is indicated on the assumption
that the maintenance spare parts are provided. If no
spare part is provided, first check 1/0 devices thoroughly.
The fiowchart is illustrated based upon the circuit
example shown below,

N
O

20

Tester

Circuit example

0100 0101 0102
I L T, |
{Ls)  (Ls2) (LS3) )
0120 SoLi
i

SOL1 malfunctions!!
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Check the operation
indicator of relay No.
0120 on the CPL base unit

Abnormal

Normal

Y

"Check the terminal Abnormal
voltage of relay No.
0120 by the tester,

Normal

SYSMAC-M5R

| Perform “TRACE" check
in RUN mode using the

.program consola,
*Norr‘nal

Check the terminal Abnpormal
voltage of relay No. 0120
by the tester,

Abnormal

*Ncmnal

LED on CPU base unit is
_defective.

Abnarmal

Re-check by disconnect- I Replace defective
ing external wiring.

CPU base unit.
*Normal

Check output device
= SOLT.

Check the operation I
indicators of relay Nos. Abnarma

Check the terminal )
valtage of relay Nos. Abnormal

0100, 0101 ard 0102 on

0100, 0101 and 0102 by
the input unit. the tester.
Normal Normal
it Replace defective
o, esa unl | CRU base unit,
. Abnormal
Check the terminal Ab | - i - . Lo
voipi‘a:ge o? ralay Nos. - norma E,Z gl;t:gl:nlg?'vgilrs{::gngﬁgt ) Replace defective input
0100, 0101 and 0102 by applying dummy input. unit.
the tester. ;
Normal Normal
' Check input devices
LS1, .52 and LS3.
Check power supply.
M TERMINALS
Power Input/ Tan CPU External
supply [ ] output T_ET‘",'W' T ] base unit environments )
Expansion @ /O connect-
base-unit ing cable
(D Check each 1/0 unit for loose terminals. @ Mounting
(@ Check the power supply terminals for loose connection. screw
(@) Check each unit for loose mounting screws.
@ Check the 1/Q connecting cable for proper mounting. s
iR
cPU ST
base unit
(D Input/output
unit terminals
—80—

(@ Power supply
terminals
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B CPU BASE UNIT

Power

Input/ . CPU".
supely output Termina) fe= hase vt | S:\}ii::nnar'nents
indi YES

Ios R?UN indicator Is output inhibit Remove output

N * input applied? P inhibit input.

NO NO
| Check the power
- supply line.
P QOther mode Set mode
s operation in ’_ X
selector switch
RUN mode? pg i
RUN mode
Set mhode selector
itch to [ )
is CPU FAILURE PROGRAM once Is CPU FAILURE -
indicator ON? e | 110 then set?tmt:o e indicator ON 1 CI;L{_J’ bas;:lnlt
*2 RUN to restart again? is abnormal.
the CPU,
NO
Replace battery
soarrery | [ oenepeney | Ll comeore |
indicator ON? perform and . program.
: program check. |Abnormal
— )
* Normal
" NOTES: *1. When the supply voltage drops below 85% of the *2. How to recover from CPU FAILURE {watchdog

rated voltage, the SYSMAC-M5R detects the
condition as a power failure. Even if a momentary
power failure occurs but it is restored within:
10msec, the SYSMAC-M5R ignores the power
failure and continues operating.

|f a momentary-power failure continues for more
than 20msec, SYSMAC-MSR detects the condition
as a power failure and resets its operation.

|f a momentary power failure of 10msec to
20msec occurs which is in an unstable area, the
SYSMAC-M5R may continue or reset its opera-

tion.

Once the power failure is detected, even if the
power supply is returned to normal; it takes
about 1sec for the SYSMAC-M5R to reset. During
this time, the RUN output of externally control-

led relay is in the OFF state. Therefore, all outputs
from the 1/O units also turn OFF. The RUN out-
put turns OFF when a CPU failure (watchdog timer}
ocecurs. Should the RUN output be used in an
emergency stop circuit, note the entire system
operation may stap. So pay attention to the
service life and contact ratings of this output relay.

—90—

timer}

Restart the SYSMAC-MBR by changing the mode

selector switch position from “RUN" to

“PROGRAM" and then to “RUN" again.

NOTES:

1. If any abnormality still exists in the CPU base
unit, the CPU FAILURE indicator illuminates
again.

2. The CPU FAILURE relay operates by depress-
ing the CLEAR key,or CLEAR DISPLAY key.
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B EXTERNAL ENVIRONMENT

Power
supply

Input/
output

Terminal crU

base unit [ ]

ExtemaL K%
environments

Consider the installation of a fan,
air cooler, etc.

Consider the mounting space,
installation of a heater, etc.

Consider the instatlation of an air
conditioner.

Does ambient temperature ——-
exceed 50°C? YES
lNO
1s ambient temperature p—
below 0°C? YES
*NO
15 ambient humidity within ——
operating range? NO
‘ YES '
|s countermeasure against - ,
noise adequate? NO
¢Y ES
Is unit in good ambient e —-
atmosphera? NO

9.5 List of Error Messages

An error message appears in the DATA display as shown on

the right.

8 LIST OF ERROR MESSAGES
® The following error messages indicate the failure
conditions occurred in the RUN mode.

NOTES:

Install a surge suppressor to the
noise generating source,

Consider the construction of
control panel,

1. The BATTERY FAILURE indicator will illuminate to alert the

operator one week before the battery will be exhausted.

2. The buzzer will sound for about 1sec.

3. If the buzzer still sounds even after completion of the “Remedy”

described in the above table, consuit OMRON.

8

TR KR FUNC 7 5
-
n

TIM  CNT SR 4 5
- Cl
AND  OR

R T NDT 1 2
oy o [

ST || ZE SEARCH|

VERIFY
=20 MONITOR

—
1

SYSMAC-MB5R

OFF

- OFF

Replace the 2A fuse in the fuse
holder on the rear of the CPU
base unit, Then apply the power
again,

OFF

- OFF

OFF

ON* OFF

ON

Check if the connector is not
_ loose or is inserted incorrectly.
Recennect the connector and
apply the power again.

ON* -

ON -

week.

Replace the battery within a

CPU FAILURE or BATT. indicator on the program consale connected to the SYSMAC-MGR.

91—

* When the “FAI LURE“ indicatar on the CPU base unit illuminates, confirm whether the failure is a CPU failure or Battery failure by the
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9.6 Abnormal Symptom, Possible Cause and Corrective Action
& CPU bhase unit

O

aks o : ; T
Fuse blows repeatedly. Pattern is short-circuited or damaged Repface CPU base unit. Check the DC 5V wiring
by burning. for 1/0 unit.
2 DC voltage output failure Constant valtage circuit is defective. Replace CPU base unit. ' -
3 “RUN output” contact of externally {1) Controt 1/O relay or power Replace CPU base unit.
controlled 1/0 relay does not release. circuit is defective. . -
{RUN indicator ON)
& RUM indicator does not illuminate. {1} DC voltage is not supplied. Replace CPU base unit.
{2) Programming error (END Correct program. —
instruction is missing.}
5 170 indicators do not illuminate. LEDs are defective. - Replace CPU base unit. -

® Expansion base unit

i
1 Operation is not executed after specific {1} Pattern is broken, Check each bus line by buzzer.
relay No. ' {2} Improper soldering Resolder.
2 Abnormal relay Nos. of expansion base unit {1} Cable wiring is broken. - - . Check each bus line by buzzer.
are in units of 8. . - : :
. {2} Improper soldering ) Resolder. )
3 Qutput of a specific relay No. turns on. {1) Improper soldering of connector Check each bus line by buzzer.
4 All the relays of a specific |/O unit do not (1) Same as above Check each bus line by buzzer.
operate.

® Input units

1 | All input units do not turn on. B _ ® Operation indicators {LEDs) are not Supply the power.
. illuminating. Raise the supply voltage.
{1) External input voitage is not supplied .
or is low,
& Operation indicators (LEDs} are Remove all the 1/O units being used
illuminating. and insert them cne by ons to find
) {1} Signal level within unit is faulty. the defectjve unit.
2 All of specific input units do nat turn on. {1) Same as above Same as above _
{Example} 0010 ~ 0017 . Replace defective input unit,
. {2) Screws of terminal block are loose. Retighten terminal screws,
3 All of specific input units do not turn off. {1) Gate circuit is defective. Replace defective input unit.
{2) External voltage is not supplied. Apply the external power supply.
4 Input of a specific relay No. does not turn {1) Gate circuit is defective. = - Replace defective input unit.
c()lgkamp-le) 0010 {2) Screws of terminal block are loose. Retighten screw terminals.
{3) ON time duration of external input is Adjust external device.
short.
{4} Input circuit {photocouplér, etc.) is Replace defective input unit.
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. does not turn (1) Contact of jaék is defective. Clean the contact part with alcohol-
off. : moistened cloth.
{2} input circuit is defective, - ' Replace defective unit.

{3} Input relay No, is incorrectly assigned to | Correct the program.
the OUT instruction of the program. .

6 Relay No. of abnormal operation is in units (1} Data bus signal is faulty. Remove all [/O units being used and
of 8. insert them one by one to find the
{Example) 0000, 0010, 0020 defective unit.

(2) 1IC-RAM of CPU is defective. Replace CPU base unit.

7 Inputs turn ON and OFF irregularly. {1) External input voltage is low. Raise the external voltage.

{2} Malfunction due to noise Countermeasures against noise.

¢ Install a surge suppressor,
# Install an insulating transformer.
& Wiring with a shielded cable

8 Input operation indicator does not (1) LED indicator is defective. Singe this type of defect does not
illuminate. {Gperation is normal.} impede normal operation, repair it in
spare time or at the next periodic
inspection,

—092_
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& Qutput units

{1} Load power supply is not applied

-SYSMAC-M5R

Apply the load power supply.
{Raise the voltage.)

{2) Signal fevel within unit is defective.

Remove all the [/Q units being used
and insert them one by one to find
the defect unit.

All of specific output units do not turn on.
{Example) 0020~ 0027

{1} Same as 1 (1}.

Same as above

{2} Screws of terminal block 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 _clefecti\ie unit.

QOutput of a specific relay No. does not
turn on.

# Operation indicator {LED)} is not
illuminating.
{1} ON time duration of output is short.
{2} Relay Nos. of the QUT instruction in
the program are in duplication.
{3) Power circuit is defective.

Correct the program.
Correct the program.

Replace defective unit.

® Operation indicator {(LED) is
illuminating. ’ ’
(1} Broken connection of external load
(2) Screws of terminal block are loose.
(3} Pattern is broken.

Replace defective external load,
Retighten screw terminals.
Replace defective unit.

Output of specific relay No. does not turn
off.

¢ Operation indicator {LED) is not
illuminating.
(1) Improper reset due to leakage current
or saturation voltage. )

Replace defective external load or
add a dummy resistor.

¢ Qperation indicator (LED) is not
illuminating. :
{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-moistenad cloth.
Correct the program,

Replace defective unit.

Relay No. of abnormal operation is in units
of 8. ) ' '

{Example} 0020, 0030

(1) Data bus signal is faulty. _

Remove all the [/Q units being used
and insert them one by one to find
the defective unit. ‘

{2V 1C-RAM of CPU is defective.

Replace CPU base unit.

Outputs turn on and off irregularly.

{1} Supply voltage of external load is low.

Raise the external supply voltage.

{2) Relay Nos. of OUT instruction in the
program are in duplication.

Correct the program.

" {3) Matfunction due 1o noise

Countermeasures against noise -

* Install a surge suppressor.

& Install an insulating transformer.
e Wiring with a shielded cable, etc.
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