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INTRODUCTION

“OMRON SYSMAC" is the trade name of OM RON'’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 machinery and
equipment, and thus the demand for availability of the programmable
controllers that can be handled as easily as components has been
increasing. Accordingly, OMRON has sought to develop programmable
controllers which are: a. small and economical, b. easy to handle by
merely connecting a load and power and c. easy to operate by anyone
at site, in addition to possessing flexibility that permits adapting to
changes to the controlled systems or control parameters with simple
keyboard operation and high reliability which can be materialized only
by electronic control. '
OMRON now offers with confidence the OMRON SYSMAC-M1R
Module 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-M1R can
be performed easily and directly from ladder diagrams using the program
console incorporated in the programmable controller or the optional
graphic program console (CRT).

Since the programmable controller adopts the building block system,
the I/0 units to which controlled devices are connected, can be ex-
panded to a maximum of 512 points in increments of 32 1/0O points per
unit, '
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1. Features

® Conversational programming with optional graphic

program console (CRT).
- Programming and debugging can be greatly simplified
through communications between the SYSMAC-M1R
and operator in a dialog mode via messages on the CRT
screen,
The CRT console can also be used as a stand-alone
since the console has its own CPU which can operate
independently of the main CPU in the SYSMAC-M1R.
* 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.O. contacts which account for
B0 ta 70% of all 1adder diagram.symbols used in
sequence circuits.
Monitor function allows at-a-glance identification of
relay coil ON/OFF state of a circuit to facilitate
program simulation and maintenance. The CRT
console also has a labelling function to facilitate the
identification of 1/0 devices during monitoring.
Easy-to-use configuration

- In addition to the program console integrated into the

CPU rack, PROM writer function, cassette interface
function and CRT interface function {for the CPU with
CRT I/F card only} 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-

ly available cassette tape.

Instructions for sophisticated programming

Such instructions as ADD{+), SUB (-}, MOV (1/O data

transfer}, CMP (1/O data compare}, FAL {(Diagnosis}, etc.

are added to facilitate sophisticated programming.

1/O expansion possible up to 512 points

The number of 1/0 points can be expanded up to 512

points with D 1/O units alone mounted on the CPU rack

and one expansion 1/0 rack, and 320 points with C |/O
units alone mounted on the CPU rack and 4 expansicn

1/0 racks. D 1/0 and C /O units may be mixed on the

CPU and expansion 1/0 racks.

High-speed counter unit, A/D conversion unit and D/A

conversion unit are available as special I/O units.

- The high-speed counter unit is a special |/0 unit capable
of counting high-speed input signals and consists of a
reversible counter with B-digit BCD output and count
presetters and comparators both in two stages.

* The A/D conversion unit is a special 1/0 unit which has
two analog input channels. Far signal levels, either a
voltage input of +1 to +5V or a current input of 4 to
20mA is selectable,

- The D/A conversion unit is a special 1/O unit which has
two analog output channels. For signal levels, either a
voltage output of +1 to +5V or a current output of 4 to
20mA is selectable.

SYSMAC-M1R

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

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

- Monitoring capability such as trace (continuity)
check, t/0 states 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, All programming mistakes and
operational errors are alerted immediately by elec-
tronic buzzer.
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2. System Configuration and Specifications

2.1 Auvailable Types

The SYSMAC:M1R consists of a CPU (Central Processing
Unit) and input/output units. A graphic programming
console is available as an optional programming support

tool.

NOTES: 1.

e s WOV EPROM o1 | 411 .| sovirTRcPusse
A maximum of & /0 units can be 25kgmax. | SCYM1-BE122

- 470g max. SCYM1-IOIF1
Cable length: 40em 280g max. SCY-CNO40
Cable length: 70cm 3709 max. SCY-CNO70
DC 12V max. SCYM1-1DO11
DC 24V +10%, —16% 220g max. SCYM1-1D022
AC 100/110V +10%, —15% SCYMIi-1A101
AC 200V +10%, —15% 2809 max. SCYM1-1A201
Transistor output: DC 52.8V, 500mA 260g max, SCYM1-0D041
Triac output: AC 100 to 200V, 1A max. 352g max. SCYM1-OA201
gg""g;g,c:“;i“;‘;i‘_p““ AC 250V, 370g max. SCYM1-0G203
DC 24V +10%, —15% 300g max. SCYMT-DIO21
DC 24V +10%, —15%, 100mA/point 300g max. SCYM1-DO021
BCD 6-digit, reversible, 10kcps max. 670g max, SCYM1TR-CNT20
Input range: +1 to +5V or 4 to 20mA 770g max. SCYM1R-AD122
Qutput range: +1 to +5V/4 to 20mA 6809 max. SCYM1R-DA122
Supply voltage: AC 110/120Vv 13kg max. SCY-CRTTO-BTE
Supply voltage: AC 220/240V SCY-CRT10-82E
Cable length: 2m
{for connection between SYSMAC-M1R | 220g max. SCY-CN200
and SYSMAC-CRT 0}
Cable length: 2m _
{or sonnection berween SYSMACMIR/ | 509 max, | scYROR-PLGO1
recorder)
Cable length: 2m .
(for connection between SYSMAC- 2209 max. SCY-CN201
CRT10 and EPSON terminal printer}
Lithium battery 20g max. - - SCYM1R-BATSB0
1k words/chip 10g max. ROM-F

RAM-F

The SYSMAC-M1R can use a maximum 4k words for programming. In this case, however 4 EPROM or RAM chips are required.

2. For detailed information on the graphic programming console {CRT) Type SCY-CRT10-81E (-82E), please refer tc the “USER'S
MANUAL {Cat. No. W50-E1} for OMRON Graphic Programming Comsole Model SYSMAC-CRT10” published under separate cover,
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1/O units

C 1/O unit
{8 points per unit}

High-speed counter

1/0 unit

A/D conversion
input unit

D I/O unit
{32 points per unit)

1/0
interface
unit

D/A conversion
output unit

2.2 System Configuration

Expansion |/O base unit

{Expansiun
1/O rack No. 4)**

Power wpply voltoge
releetar guith

programmin
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L - ! Load interrustion
cAT ey | Muere- System User ineinst input
intartace processor | | pragram wemary |2
l T

Cantrol
sestion

Keybastd seelion

Progeam caniale

"o
interface

To the next exasniion /0 Dase usit

Graphic programming
console (CRT)***

2.

SYSMAC-M1R

EPSOM Terminal
Printer (Model
MX-80 TYPE 11/11I
or Model RX-80)

“7" Cassette tape recorder

{commercially available)

{Expansion 1/0 rack No, 1)**

{Expansion 1/0 rack No. 2)**

{Expansion 1/0Q rack No. 3}**

NOTES:
1.

* A maximum of 8 |/O units can be
mounted in the CPU rack.

** A maximum of 8 /O units can be
mounted-on an expansion /O base unit.
However, the SYSMAC-M1R allows
additional connecting of up to 4 expan-
tion /O base units.

. *** EPSON Model MX-80 Type 1I/111

or Model RX-80 Termina!l Printer can
be connected to the graphic programming
console {CRT).
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2.3 Specifications
B RATINGS

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

85 to 110% of rated voltage**

110V A max.

| 20MQ min. at DC 500V {between external
| terminal and outer casing)

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

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

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

| 10G's (in X, Y, Z directions, respectively
1] 3 times)

| Operating: 0 to +80°C
Storage: —10°C to +70°C

30 to 90% RH {without condensaticn)

fl Must be free from corrosive gases

Module type
CPU: Ivory white
1/0 unit: Black

4 See Section 2.1, Available Types.

NOTES: * Set the supply voltage selector switch to select the
required voltage.

** A momentary power failure of less than 1 cycle is
ignored by the programmable controller. If a momen-
tary power failure of 1 10 2 cycle 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 2 cycle occurs, the
pregrammable controller detects the power faiture,

B CHARACTERISTICS

Stored program system

LSI, TTL, C-MOS

Ladder diagram

1 word or 2 words {16 bits/word}

26 kinds

Average: 15usec/word

RAM: 4k words
EPROM: 4k words

512 points {Relay Nos. 0000 ~ 0777)

224 points (Relay Nos. 1000 ~ 1337

28 points (Relay Nos. 1340 to 1367, 1374
to 1377)
® Relay Nos. 1340 to 1347:
Output area when FAL instruction is
el executed. :
e Relay Nos. 1350 to 1367, 1360:;
Result area when ADD/SUB instruction
Il is executed.
* Relay Nos. 1361 to 1363:
Result area when CMP instruction is
executed.
® Relay Nos, 1364, 1366;
il Normally OFF
.| ® Relay Nos. 1365, 1367:
Normally ON
Relay No. 1374:
Turns ON when the battery is abnormal,
® Relay No., 1375:
Bl 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 to 377)

1 128 points (Relay Nos. 000 to 177)
)] Timer: 0 1099.9 sec
Counter: 0 to 999 counts

256 points (Relay Nos. 000 to 377)
-8 bits x 32 :

8 points (Relay Nos. 0 1o 7)

Status data of respective latching relays,
i1 counters and shift registers before the
power failure are retained in the memory.

» RUN mode
CPU failure (Watchdog timer)
Battery failure (Rated voltage check}
1/0 bus failure {1/O bus diagnasis)

= PROGRAM mode (Program check)
# Coil duplication check
*® END instruction check
® Circuit error check {syntax check}
® |L/JMP error check
® Program over check
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M DIAGNOSTIC FUNCTIONS
As the diagnostic functions of the SYSMAC-M1R, checks
on the items listed in the following tables are performed in
the PROGRAM and RUN modes, respectively, '

¢ PROGRAM mode o

SYSMAC-M1R

Coil duplication check Checks coil numbers for duplication.
Program END instruction check Checks the presence of END instruction at the end of the program
check. Circuit error check Checks the circuit for proper configuration. ON
IL/JMP error check Checks if |L-ILC, JMP-JME instructions are being used in pairs.
Program ovar check f_‘.hecks if the r]umber of program steps e_xceeds tht_a memory capacity
- in Program write or Contact {coil) addition operation.
® RUN mode

Battery failure* -Rated voltage check - - ON
PU fail i — - ON

CPL! failure Watchdog timer OFF ON -

1/0 bus failure i/0 bus diagnosis .

NOTES: * If the battery is left alone for a week or more without being replaced after the ERRO

R indicator illuminates, the contents of the’

program memory will 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 the externally operated I/Q relays.”
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B CONTROL 1/O {C 1/0) UNITS
bt Input units

AC 110V +10%, ~15%, 50/60Hz

AC 220V +10%, —15%, 50/60Hz

Approx, 7k§2

Approx. 1bks2

16.5mA/point £10%, 50Hz (at 110V)
19.8mA/point +10%, 60Hz {at 110V)

16.6mA/point £10%, 50Hz {at 220V}
19.8mA/point +10%, 60Hz (at 220V)

5 to 15msec. {Typ. 10msec.}

5 1o 15msec. {Typ. 10msec.}

15 to 35msec. {Typ. 2bmsec,}

15 to 36msec. (Typ. 26msec.)

Input indicators

6 = INE

-y ALY AC 110V

|_COM so/eoma

Input indicators

D —
INQ
[ —
I8
1
]
]
'
]
'
!
!
'
|
!
£ s
7 N7
— 5 AC 220V
- COM _ soseom:

8 8
280g £5% 280g +5%
20V min. 40V min.
A _ Input lategrating ey Input  Integrating ~AU& 4 gy
04708 33KG indicator Sircult (B 4708 6Bk indicator circuit’ (g
Y] Eae ] Tl Rl 111 Hgweh TH o
' { 2 ogo i @ | 2 pag
INY 1 AAL +ALL i INT 1 FYT) ALL B
N W - _ N W — -
y : LB, pay : ] Le
Integrating circuit . Imegr-aling circuit
Co Integrating circuit Y Integrating cirquit
N? o~ . . IN7 9 o - H
Tg- oR7 ) T 18K pay
COM* i com i ’_.
ENASLE
READ )
L=y . 2
_ LA kY222
o ABZ
¢ ABI
Q CS0
o CS1
e €S2
Internal circuitey ¢ €83 Internal circuitry
of input unit ¢ oV of input unit
Q
[TA201}

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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NOTES:

DC 1 ma x.

"DC 24V +10%, —15%

SYSMAC-M1R

Apprax. Tk

Approx. 2k

2 to 12mA

12mA/point

1 to 3msec. (Typ. 2msec.)

5 to 16msec. (Typ. 10msec.}

1 to 5msec. (Typ. 2.6msec.)

15 to 35msec. {Typ. 26msec.)

Proximity switch, photoelectric switch, ete.

= Nmo
=S

ING

sk

-
L= polav

&

8 8
220g £5% 2209 +5%
0.2mA min. 4.8V min.
+12¥ ot
y [\l Integrating +5v
Integrating Input +5v [ fees A
47K o o5t circuit oindicator g1 o &2 o cireuit B o
j . i 71 Input £ v I ¥i]
3 DBO indicatar &4 3 ; DBO
! H.
= ! . ~r 1 AAR
IN1 3. 1N}
: LT . i@ : 3 £ v 18)
TR TR
: : : ; =8 - :
: Integrating | : . Integrating
circuit . ' circuit
Integrating 7 : Integrating circuit
’ 7 ™~ circwit e IN? = H
INT W . e & I 04l ey
-3 EZ = U4 gy com 8 R4 a [
coM 8 M ENABL T
K4 READ E::?’LE
3 ABD =
= AB1 g 280
= AB2 3 Agl
. 3| bt
£s0 b
3 €81 ) > CS0
cs2 C51
. cs3 o cs2
Internal circuitry o Internal circuitry o £33
of input unit of input unit JLFL e
o [
v o- 70—t
"ol o
8] indiat o
¢ 8:: Input indicators 3 8 o Input indicators
s O —H 50 -
n O — 8§ O—1
CO—r + 0—H

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

** The delay time from remaval of the input signal until the inactivation of the output terminal of the unit.
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® Output units

| Contact output AC 260V/DC 24V 2A
10A unit* ' -

DC 24V +10%, -5% Ripple: within 10%
'23.6mA/point, 215mA max./unit
1Bmsec. max.

25msec, max.
8
3709 +5%

36mA max. at DC 24V
{excapt the load)

30 operations/minute max.
{Minimum switching interval: 2sec. min.)

Electrically (Under rated load}
AC: 200,000 operations
DC: 900,000 operations
Mechanically .
2,000,000 operations

ouTo 9—0 oo

ouT?

COM &=

+24v

23
EE
B3 =
10 £g F
o KH] b
2 -_
2 o
E <S50
[t <51
Internal circuitry 9 C52
of sutput unit Cs3
P oV

Qutput indicatars

L

o s u -0
[alelelelelelule]

Power supply

NOTES:  * Maximum rating allowable for No. 8 (COM) terminal.
**The delay time from the application of an input signal until the activa-
tion 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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NOTES:

“Triac output AC 100 to 200V 1A/point
Peak: 8A {10msec max.)/point . Max.. BAfunit*

SYSMAC-M1R

10mA {AC 100V), 20mA {AC 200V}

Transistor oufput DC 52.8V 500mA

AC 100V 3mA max,, AC 200V 6mA max, 60Hz

100pA max.

1.2V max. {RMS value) at 1A load

1.5V max,

+V: DC 12 to 48V +10%, —15%

50mA max. at DC 48V {except the load)

Y2 load frequency max,
{zero crossing circuit incorporated)

0.2msec. max. (resistive load}

% Load frequency max.
{zero crossing circuit incorporated)

3msec. max. {resistive load)

8 8
325g £5% 260g +5%
Qutput Qutput
tndicatar indicator
3
ey o -5V
9 : aurg 42
QUTD ] g | oo
. | L2 2 1
=it
ouTl %-9 5 g oum DBl
3 e ! !
i 19| : .
: 1 g . :
' 7 H =1 H 7 .
ouT? 3 ouT? 0B
=3 7
[ %F-L 2
o
coM L 3
] g
3 & +v
) 2] 10
H B W T Foa
8 g.
H - Constant-voltage
H 8 circuit
N ' cs2
Cs3
Inside of unit o Inside of unit

A surge suppressor {varistor) is incorporated in
parallel with the triac 1o protect the triac from
external surges.

Bl

Quitput indicators

UL

0G000300

&

ACI00V /200¥

* Maximum rating allowable for No. 8 (COM) terminal.
** 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.

—g9_
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B DATA 1/0 (D I/O) UNITS
® Input units

+10%

DC2av ”

% 6K

= 4mA

1.5ms max.

2.0ms max,

32

300g 5%

7V min.

—— BV

v

- % é‘ :
INDO/A0

——=0¢ DBO

3
2
%
H
)
2
E

F Data bus buffer gaul
=
b
=t
z

|l
I

ENABLE
READ
DABQ
DAB1

198 %
INSTITT" et

Control circuit

L

o
+
l_ " 5 DCZQ_:g:
wle 1 of+v @
o 2 o
o 3 o
—0 o——ofo a4 ol[f+——0 o—
——>0 o——/Z]ois ofal—=FT 6—
| ocracnj4|o'e. of5 !
glo 7 ofs |
| 1orscu|9]® 8 o1 |
| 2lo 9 o]s3 |
4lo w0 o]s |
l §lo 11 ol7
IZOrECH ojai2 .ely !
| 2fol1s afy !
| #{67 14 w08 !
[ Blos gz |
| 3ot 7eH P’ 0 15 o |
2|le 17 ofs
0 O ile 12 o|si-—F o
—& o——{Blo 19 o 7—'0_%:
o o o

0 to 3 or 4 to 7CH are governed by the inserting
position of the D I/Q unit into the expansion 1/O
base unit. Refer to ““3.2 Determination of I/Q
Relay Numbers.”

— 10w
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¢ Qutput unit

Transistor output DC 24V +10% 100mA/point

1.0pA max.

1.2V max, (DC 24V at 100mA}

+VL: DC 12 ~ 24V £10%

0.1msec. max. (resistive load)

2msec. max. [resistive load)

32
300g x5%
- | RS
L )y
an b, i -
00/40,9 T o — : ) -
| 3 5
: H 1
: = ;
v =3
ot i1% b = | .
a7ia7 i ] i o7
| i
our ! STy
30/70 ]?-1 ,_%wﬁ!_;
i
' T
e
i = (1317 ENABLE
oyt | & h :_J I WRITE
9, ‘ g DABe
rgi DAB

|-190) Amo
a0 AB1
AB2
23] DAB3
| 1234, gy
F5ae C51

——— C82
_J [FE) g
(28)

ov

VL ]

Control circuit -

out
<®
A Do 1z~ 20V
L o VL ¢
[ —=
[=]
<O e ==
(O~ 3| —=(H
CordCH | 4 ; “Gls
| gle 7 ole |
| olc 8 o] [
| terso 2jo 9 af3
440 10 oO]& [
| slo 11 6|7 I
| o 12 jol!
20r8cH | 2]0 12,013 |
I 4]o 14 o}s I
I 6] iEY o7
0lc 18 of1 |
| 3or7CH |2l 17 s |
—@— slo 19 ols —@—
( }—_ 6lo 18 o7 —{ : ’—'
ov | o ofov,

|

0to 3 or 4 to 7CH are governed by the inserting
position of the D 1/0 unit into the expansion |/Q
base unit, Refer to "*3.2 Determination of I/0
relay numbers.”

SYSMAC-M1R
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W HIGH-SPEED COUNTER 1/0 UNITS

Features

Displays the. present count value on the 7-segment LED.
External and internal signals are 1solated by a

photocoupler.

Directly outputs comparison results to the external
terminals on the front of the unit, Qutput signals up to
DC 24V 100mA can be driven.

Both command input and phase differential input can be
used as count inputs (selectable by DIP switch settings).

m  Ratings

ON level: 6V to 12V
OFF level: OV to 2V

10keps
ON delay: 20msec max.
OFF delay: 20msec max.

B Command input or differential input

{selectable by DIP switch settings)

DC24V 100mA trangistor output {open
collector}

SYSMAC-M1R can fetch the following status informa- 1.8V max,
tion in addition to the present count value. “120mA (at 5V)
- A coincidence flag 670g max, .
. A= " A
- A>
+ B coincidence flag
. B=
- B>
Specifications
m General Specifications
Conform with SYSMAC-M1R.
Internal gircuit
LED display
+5vVo—m
888888
ovo——
[ — - O +12VA
DBOO—
: —{OR circuitf——— .
! R
: ' ‘_Ii IN ' = A
: B-digit lnput mode [~ | L] =
DB70 reversible counter w/D controller || S cP2
2 |oova
c800— -— | —oREs
DIP switch |
Cs10—] - —oO0 OVA
CS2 o— AR ' o +24VB
e j ' l
AB20— = Flip-flop R ﬁazoincidence
3 Count presetter 2
AB1C—] = A & comparator (A} =
ABOO— T - % : 8 — L o A=
E R ]
DABIO| & (A} &
DABO {A coincidence flag clear} 1 | A>
W
READO—] g
WRITEO—] | g ove
=
DING Flip-flop ] —o ;Bla%ommdence
Count presetter
B & comparator (8=}
| 15 — —o RB=
R
(B>) B>
{B coincidence flag clear) ﬁ '
—o0 0VB

—12—
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® External terminal connections

+12VA 1
. {Vacant) | 2
ED:’ cP1 | 3
_L OVA 4
I:DL_' CP2 | &
B oVvA 6
L RES | 7
= avA | 8
0012\;. (Vacant) | 9 -
—T_ {Vacant) | 10
{Vacant) | 11
+24VvB | 12
A coincidence flag | 13 :
J B= |14
= A> |15
= OVB |16
%ﬁv B coincidence flag | 17
B= |18
= B> 19
ovB | 20

+12VA

{Vacant}
CP‘i
QvA
cP2
OVA
RES
ovVA
{Vacant)
{Vacant}
{Vacant}

T +24VB-

A coincidence flag
e

A

ovB

B coincidence flag
B:

B>

avBe

External
terminal

% |nput Signals
Count inputs {CP1 and CP2) and Reset input

{RES)

:I SCYMiR-CNT20

= Qutput Signals

A coincidence flag, A=, A>, B coincidence flag, B= and B>

[ SCYM1R-CNT20

—13—
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® Operation charts

Input Mode

e Command input mode

CP1 input

CP2 input

RES input

Reset . .
(xx32) n

Down I Up I Down

eI £ €73 €70 £ €7 00 & 2 {1 o

Phase differential input mode

CP1 input

CP2 input

RES input

Reset ' ”
{xx32) ;

Up I Down { Up

A R S SRR G (0 3 SR 0

Output Mode

A and B ceincidencs flags

These flags are output after the present count value coincides
with the values of presetters A and B, respectively, until they are
reset by A and B coincidence flag clear commands or Reset signal.

(Bold line indicates Add operation and dotted line, Subtract Coincidence flag clear

operation.) veommand (xx30, xx33} ON
v v Reset {xx32] ON -
NN\ | R e Fron e
—4 -3 ~2 —1 n +1 +2 +3 +4 +5
A= and B=

These signals are continuously output while the present count
value is equal to the values of presetters A and B, respectively.
{Bold line indicates Add operation and dotted line, Subtract

operation.)

-4 —3 -2 —1 n +1 +2 +3 +4 +5

A> and B>
These signals are continuously output while the present count

value is greater than the values of presetter A and B, respectively.
{Both in ADD and SUBTRACT operations)

—4 -3 -2 —1 n +1 +2 +3 +4 +5

—14—
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SYSMAC-M1R
B A/D CONVERSION INPUT UNIT
® Features .
¢ Analog input level display with two 12-spiit bargraph
type LEDs. :
Analog and digital signals are isolated by a photocoupler.
Converted signals are BCD coded to facilitate arithmetic
operations.
® Specifications
= General Specifications
Conform with SYSMAC-M1R.
® Ratings '
Voltage input:  +1 to +6V
Current input: 4 to 20mA
3-digit BCD code
1/1,000
+£3% max. .of full seale {at 25° C}
£200PM/°C '
Voltage input: 1M min,
Current input: 2500
+15Y, —1BV
integration .
15msec max. {in A/D conversion
circuit* only)
2 channels
2 bargraph LEDs
0.6A (at V)
7709 max.
® internal circuit
i . A/D DBO
Differential conversion Data A,
amplifier circuit® E%D !
- digits
Analog 1 _ _ DB7
INAT Over A cs3
3 . _ cs2.
4 Start A csi
5 End A DAB2
k=
L g AB2
s 5 AB1
2 =
5
_ ) A/D g 5 ABO
Differential conversion B Data B, (&) DAE1
amplifier circuit* £ gCD_ :
mﬁgog 10 digits DARO
11 Over B READ
13 End B m
14 RES
Analog
power
supply
+15V
DC/DC O +5V
+5Y converter oV
Bargraph LED display
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¢ External terminal connections

Voltage signal
source

'E: IN A{+} 1 IN Al+)
IN A (—) IN A{—)

GND GND

Currant input select Current input select

{Vacant} {Vacant)

{Vacant} Bargraph
LED displays

2

3

4
Current input select 5 Current input select

6

{Vacant) 7

8

{Vacant) {Vacant}

Current signal
source g {Vacant} a {Vacant}
@ INBH+ |10 | INB#)

IN B{—) i1 iN B{—) )
GND | 12 | GND ‘External
I: Current input select 13 Current input select terminal.
Current input select 14 Current input selact

(Vacant) | 15 | {Vacant}
{Vacant} | 168 | (Vacant)
{Vacant} | 17 | (Vacant}
{Vacant) | 18 | (Vacant)
- {Vacant) | 19 | (Vacant)
(Vacant) | 20 | {(Vacant)

NOQTES:

1. 2-conductor twisted, shielded cable should be used for wiring. This
cable should be kept separated from other power lines, signal
lines, etc. Shielded cable sheath should be grounded,

2. Current input is recommended if a considerable length of wiring
is involved.

3. Pay attention to the polarity of input signals.

In case of voltage input, it is unnecessary to short-circuit
pins 4 and 5 for IN A and pins.13 and 14 for IN B. In
case of current input, short-circuit these pins. In the -
above connection diagram, IN A is used for voltage input
and IN B for current input. '

¢ Bargraph LED display

The leval of an analog signal input is displayed for each s2k
channel using a 12-split bargraph type LED. The bar-
graph display represents the approximate input level ny
which serves for your reference only. The illuminating - 1or
state of the LED display is:shown on the right. > 9r
All bargraphs are extinguished at the minimum level of T gl
+1V or 4mA and are illuminated at the maximum level _:?' ,L
of +5V or 20mA. g
5 ef
@ s5f
al
3l
ol
1t

+ .
4mA 8mA 12mA 16mA 20maA
Voltage or Current

—16—
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SYSMAC-M1R
M D/A CONVERSION QUTPUT UNIT
® Features
Analog output level display with two 12-split. bargraph
. type LEDs. '
¢ Analog and digital signals are isolated by a photocoupler.
The power supply is isolated by an isolated type
DC-DC converter. '
o Digital signals for conversion are BCD codes to facilitate
arithmetic operations.
® Specifications
m  General Specifications
Conform with SYSMAC-M1R.
= Ratings
Voltage output: +1 to +5V
j Current output: 4 to 20mA
BCD 3-digit code
1/1,000 '
£3% max. of full scale [at 25" C)
+100PPM/°C
0.5 max.
15mA {in voltage output)
1 2msec max.
2 channels )
2 bargraph LEDs
1.4A {at 5V)
680g max.
® Internal circuit
D/A
Differential cc{nversion DBO
amplifier circuit .
. Data A
Ou;cput A, 1 BCD DB?
t .|
Voltage outpu ) 3 digits Cs3
3 Diff?_rfe;ntial cs2
amplifier
Output A, 4 +15V Cs1
Current ouiput 5 _ DAR2
] AB2
6 —
= e AB1
D/A ] =
Diffie‘rfqntiai cc{nversion 2 g ABO
amplifier circuit b ©
8 : DAB1
o Data B
Output B, 10 5CD DABO
Voltage output 11 : 3 digits WRITE
12 Differential RESET
amplifier
Qutput B, 13 +15V
Current output
14
Analog power supply
+16V JI +6V
+bY av
DC/DC
converter
Bargraph LED display

—17—
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® External terminal connections

Voltage output A {—}
{Vacant)

Current output (+}
Current output {--)
{Vacant)

{Vacant)

{Vacant)

{Vacant)

Voltage output B (+)
| Voltage cutput B {—)
{Vacant}

Current output {+)
Current output (—}
(Vacant}

(Vacant}

{Vacant}

{Vacant}

(Vacant)

{vacant)

Voltg ou tp ut A (+)
2 Voltage output A {—)
3 {Vacant)

4 Current output (+}

5 Current output {—)

6 {Vacant}

7 {Vacant)

8 | {Vacant)

g {vacant})

10 Voltage output B (+)
11 Voltage output B {—)
12 {Vacant)

13 Current output (+}

14 | Current output (—}
15 | (Vacant}
16 | {Vacant)
17 | {(Vacant)
18 | (Vacant}
19 | (Vacant}
20 | (Vacant}

NOTES:

External

terminal\ i
"
"

1. 2-conductor twisted, shiefded cable must be used for wiring. This
cable should be ke pts parated from other power lines and signal

Iines.

2. Pay attention to the polarity of output signals.

3. Current output is recommended if & considerable length of

wiring is involved.

® Qutput mode
a  Voltage Qutput

+15V
AN ’% O+
Current Output
+16Y >——0+

Bargraph
LED displays -

® Bargraph LED display

—18—

The level of an analog signal output is displayed for each
c¢hannel using a 12-split bargraph type LED. The bargraph
display represents the approximate output level for your
reference only. The illuminating state of the LED dlsplay
is as shown below.

121
Tip
10F

[{=]
T

Bargraph display

AN

N1 iy

SR

£ R\

\.

N

R

"N

B3

\

\\\\\\\\\\
- =
s =

..
4N +BV
mA 20mA

/4/44//

+2v +3v +i
8mA 12mA 1

Voltage or Current

.

Wi

HV

4mA B

All bargraphs are extinguished at the minimum leve| of
+1V or 4mA and are illuminated at the maximum level
of +5V or 20maA.



omron

S R
_—

ooploooloo
o oojooofe o
=R=g=!

o oolo ol

250 300
coojooolao|

O/
N et
B —

 —

460
480

2.5 Names of Respective Parts.
® CPU rack

User program

memory (RAM/ROM}
socket

Cassette tape recorder
connecting jacks

PROM writer socket

Graphicz:rogramming
console {CRT)
connecting connectar,

Connector for 1/O
connecting cable

C1/0,D /0

SYSMAC-M1R
. 2.4 Dimensions
' ® CPU rack ® Expansion 1/0 rack
6- & (101 0 0 M [ 1 0 b a1
. . — .ﬂ‘-:'-
n. T

=) T T 7 1. 0 F i T 1 “=Zﬂ__
o 70 125 26+
——a00 220

Battery {Type SCYM1R-BAT80)

RAM/ROM selector switch
This switch is factory-set to the
“RAM’ position prior to
shipment).

——OP display
—— ADDRESS and DATA displays

——— ERROR indicator

Operating console

Power switch (right hand surface)

selector switch
{This switch is

{This switch is factory-set to the

factory-set to the

—— “ON'" position prior to shipment.
. Set the switch to the "OFF" position

“C /0" position -
prior to shipment.}

Power (DC5V)
supply terminals
for expansion
1/0 rack

Expansion 1/O base rack

Power {DC5V) supply terminals
for expansion 1/0 rack

Connectar for
1/0 connecting

Mode sc—:lectorJ

switch

I L2 for maintenance purposes, etc.)
List of relay. '

numbers

Inside CPU

Voltage selector switch
{This switch is factory-set

§

to the “AC240V" position
prior to shipment.)

9

External operated
1/0 relays

1/Q interface unit

cable

cl/o.DlIfO
selector switch
{This switch is

factory-set to

the “C I/O” . one®

position prior
to shipment.)

Inputf{output unit

1

ssnasse

Expansion /0 base unit

i

[ETEER || ECNEED | ETEE - I o i
) ® )

-
- .
- .
- .
a -
. -
] -
+ »

ansseed

—19—
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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-M1R is as follows.
3.1 List of Relay Numbers

Q000

0010

0020

0030

0040 | 0050

0060

0070

0100

0110

0120

0130

0001

0011

0021

0031

0041

0051

0061

Q071

0101

0111

o121

0131

0002

0012

0022

0032

0042

0052

0062

Q072

0102

0112

0122

0132

0003

o3

0023

0032

0043

0053

0063

0073

0103

0113

0123

0133

0004

0014

0024

0034

0044

0054

0064

0074

0104

0114

0124

0134

0005

0015

0025

0035

0045

0055

0066

0075

0105

0115

0125

0135

0006

Q016

0026

0036

0046

0056

0066

0076

0106

0116

0126

Q136

0007

0017

0027

0037

0047

0057

0067

0077

0107

0117

0127

0137

0200

0210

0220

0230

0240

0250

0260

Q270

0300

0310

0320

0330

0201

0211

oz

0231

0241

0251

0261

0271

0301

0311

0321

0331

0202

0212

0222

0232

0242

0262

0262

0272

0302

0312

0322

0332

0203

0213

0223

0233

0243

0253

0263

0273

0303

0313

0323

0333

0204

0214

0224

0234

(0244

0254

0264

0274

0304

0314

0324

0334

0205

0215

0225

02356

0245

0255

0265

0275

0305

0315

0325

0336

0206

0216

0226

0236

0246

0256

0266

0276

0306

0316

0326

0336

0207

0217

0227

0237

0247

0257

0267

0277

0307

0317

0327

0337

0400

0410

0420

0430

0440

0450

0460

0470

0500

0510

0520

0530

0401

0411

0421

0431

0441

0451

0481

0471

0501

0511

0621

0531

0402

0412

0422

0432

0442

0452

0462

0472

0502

0512

0622

0532

0403

0413

0423

0433

0453

0463

0473

0603

0513

0523

0533

0404

0414

0424

0434

0443
0444

0454

0464

0474

0504

0514

0524

0534

0405

0415

0425

0435

0445

0455

0465

0475

0505

0515

0525

0635

0406

0416

0426

04386

0446

0456

0466

0476

0606

0516

0526

0636

0407

0417

0427

0437

0447

0457

0467

0477

0607

0517

0527

0537

0600

0610

06820

0630

0640

0650

0660

0670

0700

0710

0720

0730

0601

0611

0621

0631

0641

0651

06617

0671

0701

0711

0721

0731

0602

0612

0622

0632

0642

0652

0662

0672

0702

0712

0722

0732

0603

0613

0623

0633

0643

0653

0663

0673

0703

0713

0723

0733

0604

0614

0624

0634

0644

0654

0664

0674

0704

0714

0724

0734

0605

0615

0625

06835

0645

Q655

0665

0675

0705

0715

0725

0735

0606

‘0616

0626

0636

0646

0656

0666

0676

Q706

0716

0726

0736

0607

0617

0627

0637

10647

0657

0667

0877

0707

0717

0727

0737

1000

1010

1020

1030

1040

1050

1060

1070

1100

1110

1120

1130

1001

101

1021

1031

1041

1051

1061

1071

1101

1111

1121

1131

1002

1012

1022

1032

1042

1052

1062

1072

1102

1112

1122

1132

1003

1013

1023

1033

1043

1053

1063

1073

1103

1113

1123

1133

1004

1014

1024

1034

1044

1054

1064

1074

1104

1114

1124

1134

1005

1015

1025

1036

1045

1065

1065

1075

1105

1115

1125

11356

1006

1016

1026

1036

1046

1056

1066

1076

1106

1116

1126

1136

1007

1017

1027

1037

1047

1057

1067

1077

1107

1117

1127

1137

1200

1210

1220

1230

1240

1250

1260

1270

1300

1310

1320

1330

1201

121

1221

1231

1241

1251

1261

1271

1301

1311

1321

1331 [

1202

1212

1222

1232

1242

1252

1262

1272

1302

1312

1322

1332

| 1203

1213

1223

1233

1243

1253

1263

1273

1303

1313

1323

1333

4 1204

1214

1224

1234

1244

1254

1264

1274

1304

1314

1324

1334 |,

1205

1215

1225

1235

1245

1255

12656

1275

1305

1315

1325

1335

41206

1216

1226

1236

1246

1256

1266

1276

1306

1316

1326

1336

=l 1207

1217

1227

1237

1247

1257

1267

1277

1307

1317

1327

1337

hd
Special auxiliary
relay area
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010 [ 020 | 030 | 040 | 050 | 060 | 070 | 100 | 110 | 120 |.130 | 140 | 150 | 160 | 170
011 [ 021 {031 | 041 | 061 | 061 | 071 [ 101 | 111 | 121 { 131 | 141 | 161 [ 161 | 171
0i2 (022 | 032 | 042 (052 | 082 | 072 | 102 | 112 | 122 | 132 | 142 | 1527| 162 | 172
013 | 0231033 | 043 | 053 | 063 | 073 | 103 | 113 | 123 | 133 | 143 | 163 | 163.| 173
014 | 024 | 034 | 044 | 054 | 064 | 074 | 104 § 114 | 124 | 134 | 144 | 154 | 164 | 174
D15 | 025 | 035 | 045 | 065 | 065 | 075 | 105 | 115 | 125 | 135 | 145 | 1556 | 165 | 175
016 | 026 | 036 | 046 | 056 | 066 | 076 | 106 | 116 { 126 | 136 | 146 | 156 | 166 | 176
017 | 027 | 037 ] 047 | 057 | 067 | 077 | 107 | 117 | 127 | 137 | 147.| 1567 | 167 | 177
010 {020 | 030 | 040 | 060 | D60 | 070 | 100 | 110 | 120 | 130 | 140 (. 1650 | 160 [ 170
0%1 | 021 | 031 | 041 | 051 1 061 | 071 | 101 | 111 | 121 | 131 | 141 | 161 | 161 | 171
012 | 022 | 0327 042 | 052 | 062 | 072 | 102 | 112 | 122 |'132 | 142 | 162 | 162 [ 172
013 {023 | 033 | 043 | 063 | 063 | 073 ) 103 | 113 | 123 | 133 | 143 | 153 | 183 [ 173
014 | 024 | 034 | 044 | 054 | 084 | 074 | 104 | 114 | 124 | 134 | 144 | 154 | 164 | .174
015 | 025 | 035 | 045 | 055 | 065 | 075 | 105 | 115 | 126 135 | 146 | 156 | 165 | 175
016 | 026 | 036 | 046 | 056 | 066 | 076 | 106 | 116 | 126 136 ; 146 | 156 | 166 | 176
017 {027 | 037 | 047 | 057 | 067 | 077 | 107 | 147 | 127 | 137 | 147 | 167 [ 167 | 177
210 | 220 | 230 | 240 | 250 | 260 | 270°| 300 | 310 | 320 | 330 | 340 | 350 | 360 | 370
211 1221 | 231 | 241 | 251 | 261 | 271 | 301 | 311 | 321 | 331 | 341 | 351 | 361 | 371
212 | 222 | 232 | 242 | 252 | 262 | 272 | 302 | 312 | 322 | 332 | 342 | 352 | 362 | 372
213 1 223 | 233 | 243 | 253 | 263 | 273 | 303 | 313 | 323 | 333 | 343 | 353 | 363 | 373
| 214 1224 | 234 | 244 | 264 | 284 | 274 | 304 | 314 | 324 | 334 | 344 | 354 | 364 | 374
1215 2265 | 235 | 245 | 256 | 265 | 276 | 306 | 315 | 325 | 335 | 345 | 356 | 3656 | 376
216 | 226 | 236 | 246 | 256 | 266 | 276 | 306 | 316 | 326 | 336 | 346 | 356 | 366 | 376
217 | 227 | 237 | 247 | 257 | 267 | 277 | 307 | 317 | 327 | 337 | 347 | 357 | 367 | 377
010 | 020 | 030 | 040 | 050 | 060 | 070 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170
011 | 021 | 031 | 041 | o51 | o61.].071 [ 101 [ 111 | 121 | 131 | 141 | 151 | 161 | 171
012 (022 | 032 | 042.| 062 | 062 | 072 | 102 | 112 | 122 | 132 | 142 | 162 | 162 | 172
013 (0231033 | 043 {063 | 063 | 073 [ 103 | 113 ] 123 [ 133 | 143 | 153 | 163 | 173
014 | 024 | 034 | 044 | 054 | 064 | 074 | 104 | 114 | 124 | 134 | 144 | 154 | 164 | 174
015 | 025 | 035 | 045 | 055 | 065 | 076 | 105 [ 115 | 125 | 135 | 145 | 165 | 166 | 175
016 {026 | 036 [ 046 | 056 | 066 | 076 | 106 | 116 | 126 | 136 | 146 | 156 | 166 | 176
017 | 027 { 037 | 047 1 057 | 067 | 077 | 107 | 117 | 127 | 137 | 147 | 167 ! 167 | 177
210 | 220 | 230 | 240 | 250.,.260 | 270 | 300 | 310 | 320 | 330 | 340 | 350 | 360 | 370
211 | 221 | 231 | 241 | 251 | 261 | 271 | 301 | 311 | 321 | 331 | 341 | 351 | 361 | 371
212 | 222 | 232 | 242 | 252 | 262 ; 272 | 302 | 312 | 322 | 332 | 342 | 362 | 362 [ 372
213 [ 223 | 233 | 243 | 263 | 263 | 273 | 303 | 313 | 323 | 333 | 343 | 353 | 363 | 373
214 | 224 | 234 | 244 1 254 | 264 | 274 {304 | 314 | 324 | 334 | 344 | 364 .| 364 | 374
215 |.226.| 235 | 245 | 255 | 265 | 275 | 306 | 315 | 325 | 335 | 345 | 366 | 365 ) 376
216 | 226 | 236 | 246 | 256 | 266.|.276 | 306 | 316 | 326 | 336 | 346 | 356 | 366 | 376
217 | 227 | 237 | 247 | 257 | 267 | 277 | 307 | 317 | 327 | 337 | 347 | 367 | 367 | 377
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1340 20
1341 2% X10°
1342 22 {Low-order
1343 | 2° digit) The FAL NO. {00~99) when the Diagnostic {FAL) instruction
1344 0o is executed, is output in BCD to each of relay Nos, 1340 to 1347.
1345 | 2¢ X10!
1346 22 {High-order
1350 20
1351 21 X10°
1362 2% (Low-order
digit
1363 2 igit) The calcutation result when the Add (+) or Subtract {-—) instruction
1354 20 is executed, is output in BCD to each of relay Nos, 1350 to 1357.
1366 | 2% X110t
1356 22 . {High-order
digit)

This relay turns ON if there is a carry in the result when the Addition {(+) instruction
is executed,

This relay also turns ON if there is a borrow in the result when the Subtraction {— )
instruction is executed.

1361

This relay turns ON if the result when the compare {CMP} instruction is executed,

" is less than (<}

1362

This relay turns ON if the result when the compare (CMP) instruction s executed,
is equal (=).

1363 .

This relay turns ON if the result when the compare (CMP) instruction is executed,
is more than {>>).

1364

This relay is normally OFE,

1365

This relay is normally ON.

1366

This relay Is normally OFF.

1367

This relay is normally ON.

1370
1371
1372
1373

These 4 relays are not used. Note that the “1 " or "0 state of these relays is not clear.
However, when the MOV instruction is executed, the 8-bit contents of the relay Nos. 1370
to 1377 will be transferred.

1374

This relay tufns ON when the battery is abnormal.

1375

This relay is used to generate 0.2sec clock puise,

-1376

This relay is used to generate 1sec clock pulse.

- 1377--

- - This relay is used to generate-0:1sec-clock pulse. -
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3.2 Determination of 1/0 Relay Numbers

1

3

N
1.

. In a sequence circuit diagram which is generally known,
a sequence circuit is drawn with input/output devices
included in the sequence circuit. With the SYSMAC,
however, the sequence circuit is configured in'such 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 1/0O units are o be inserted into the
CPU rack or the expansion 1/0 rack for each 1/0 device
and the 1/Q terminals to' which [/O devices are to be
connected. o

. The ladder diagrams of the SYSMAC-M1R require the
relay numbers corrasponding to the 1/O devices. The
relay numbers are determined by the mounting locations
of the respective 1/0 units in the CPU rack or expansion
1/O rack to which 1/O devices are to be connected and
the connecting terminals of the 1/O units. Each of these
relay numbers must be used for ladder diagrams and '
programming. o

Example of wiring input/output davices
Input Input Output Quiput

|
|
|

o [omc]| o [o010]| o Joozo]| o [s030
2 {000z | 2 [o012] | 2 joge2}| 2 [0032
3 [0003] | 3 [o013) | 3 0023 3 [Gas)
4 [0004] | 4 [0014]| 4 [o024 | 4 [o034]
5 [00081| 5 [0015|| 5 [@025]| 5 [0035
| e o 5 o] o [o8 | s e
> 7 [0007]| 7 [oo17]| 7 [oeer|| 7 [o037
llgﬁ‘r‘,";,‘v[ c[le e[ ]

. When the CPU rack and expansion |/O racks are con-
nected, 1/0 relay numbers are assigned as follows.

OTES:
The mountingdocations of 1/ units in the CPU rack or the 1/0
rack are free. However, the CPU judges whether the unit located .
in an input unit or.an output unit. ~

. The relay number of the unit focation to which no 1/O unit is

inserted can be used as an internal auxiliary relay number.

The relay number of the unit location to which an input unit is
inserted cannot be used as an interrial auxiliary relay number.
The relay number of the unit location to which an output unit is
inserted but no output device is connected, can be used as an
internal auxiliary relay. (However, the output relay will turn
ON/OFF.)

—23—

SYSMAC-M1R
Circuit example
PB1 LS1
R1
1
r
Ri SOL1
- \p-—o——

General sequence circuit

!

0000 0001
@
PB1) (LS1}
1000
11
"
1000
— -

{soL1)

Ladder diagram of
SYSMAC M1R:CPUBO series

P81 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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® When C 1/O units alone are used.

CPU rack

Expansion 1/O rack

NO. 1

NO.2

NO. 3

NO.4

1/a

1" L

0 ch

1c¢h

2ch

3ch

4 ch

5 ¢h

6 ch -

7ch

0000

0010

0020

0030

:0040

‘0050

Q060 -

0070

0001

0011

oo

0031

0041

0051

0061:

0071

0002

0012

0022

0032

Q042

0052

0062.

0072

Ci/0 OFE-DifO

5v
ov

IE&EE)

0003

0013

0023

0033

0043

0053

‘0063

0073

0004

0014

0024

0034

0044

0054 .

| 0084

0074

0005

0c15

0025

0035

0045

0055

0065

0075

0006

0016

0026

0036

0046

0056

0066

0078

0007

0017

0027

0037

0047

0067

0057

-0077

Input

Qutput

O ch

1ch

2ch

3 ch

-4 ch

5ch

-6 ch

:lch,-

0100

0110

0120

0130

0140

0180

0160

2170

a101

Q111

0121

0131

0141

0151

0161

0171

0102

0112

0122

0132

0142

0152

0162

0172

0103

0113

0123

0133

0143

0153

0183

0173

0104

0114

0124

0134

0144

0154

0164

0174

0105

0115

0125

0135

0145

0155

0165

0175

0106

0116

0126

0136

0146

0156

0166 .

0176

0107

17

0127

0137

0147

0167

0167

0177

“ Qch

1ch

2 c¢h

3 ch

4 ch

5 ch

.6 ch

-7 ¢h

0200

0210

0220

0230

0240

0250

0260

10270

0201

0211

0221

0221

0241

0251

0261

0271

0202

0212

0222

0232

0242

0252

0262

‘0272

0203

0213

0223

0233

0243

0253

0263

0273

0204

0214

0224

0234

0244

0254

0264

0274

‘0205

0215

0225

0235

0245

0255

0265

0275

0208

0216

0226

0236

02456

0256

- 0266

0276

0207

0227

0237

0247

0257

0267

0277

0217

|

Qutput

ci/io@ Doy

- -lnput ...

Och

1ch

2 ch

3ch

‘4.ch

5.ch

6 ch

7 ch

0300

0310

0320

0330

0340

0350

0360

0370

0301

0311

0321

0331

0341

0351

0361

0371

0302

0312

0322

0332

0342

0352

0362

0372

0303

0313

0323

0333

0343

0353

10363

0373

0304

0314

0324

0334

0344

0354

0364

0374

0305

03156

0325

0335

0345

.0355

0365

0375

0308

0316

0326

0336

0346

0356

0366

0376

0307

0317

0327

0347

. 0357

0367

0377

0337

Inpui

A B

Output

clo@ _)Duo

Och

1ch

2 ch

3ch

4ch |

Bch

6.ch.

7 ch

0400

0410

0420

0430

0440

0450

04860

0470

0401

0411

0421

0431

0441

0451

0461

0471

0402

0412

0422

0432

0442

0452

0462

0472

0403

0413

0423

0433

0443

0453

0463

0473

0404

0414

0424

0434

0444

0454

0464

0474

0405

0415

0425

0435

0445

04585

0465

0475

0406

0416

0426

0436

0446

0456

0466

0476

0407

0417

0427

0437

0447

0457

0487

0477

24—
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¢ When D [/O units alone are used

CPU rack

Expansion
1/0 rack

SYSMAC-M1R

0t

0~3
ch

4~7
-¢ch

0~3

- 4T

ch

-ch

4~
‘ch -

0~3
ch

4~7

. ¢h

OQPO
0007

00?0
0047

0100
0107

0140
0147

0200
0207

0240
0247

0390
0307

0340
0347

0021 0
0017

OQPO
0057

01;0
0117

0180
0157

02}0
0217

02?0
0257

0310

4
0317

0%50
0357

CI/0 OFF D1JO

-
[O]sv

OQFO
0027

00?0
0067

0130
0127

0160
0167

0220
0227

02?0
0267

0330
0327

0360-
0367

o] ov .
0] G
L

0%30
0037

0070
0077

0130
0137

0130
0177

0%?0
0237

0%70
0277

03?0
0337

0370
4

0377

Input

0~3
ch

A7

0~3
ch

4~7
ch

0~3

4~7
‘ch

0~3
ch ..

- 4-7
" ch

=
[o]ov

0400-

0407

0440
0447

0500
0607

0550
0547

0800
0607

oSfo
0647

10700
0707

0740
0747

Output -

0410
0417

0450
0457

0510

R
0517

05;0
0557

0610
0617

0_6250
0657

0739
0717

0%50
Q757

0420

0427

0490
0467

0520
0827

05?0
0567

0%?0
0627

OQFO
0667

0720
0727

OTFO
0767

cio(C_@bljo

0430.
¥

0437

0470
0477

0530

!
0537

0570

0577

0@?0
0637

uajq
0677

07?0
0737

0%70'
0777

—25-.
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¢ When C I/O units and D 1/0O units are used.
Och | 1¢ch | 2ch [ 3ch | d4ch | Beh | Bch | 7ch

DCRT L
3]
0000 | 0670 | 0020 | 0030 | G040 | 0050 | 00RO | 0070
CPU rack 0001 | 0011 | 0021 | 0031 | 0041 | 0051 | 0067 | 0071
{with C 1/O selected) 0002 | 0012 | 0022 | 0032 | 004z | 0052 | o062 | 6072 | |l

CMNO OFF DIfD

0005 | 0015 | 0025 | 0036 | 0045 | 0055 | 0065 | D075
O 5v 0006 | 0016 | 0026 | 0036 | 0046 | 0056 | DOGB | 0076

@ [ 0003 | 0013 | 0023 | 0033 | 0043 | 0053 | 0063 | 0073 (—ﬁ
10004 | 0014 | 0024 | 0034 | 0044 | 0054 | 0064 | 0074

St 0007 j 0017 | 0027 | 0037 | 0047 | 0057 | 0067 | 0077 r@

tnput Och | 1ch | 2ch | 3¢h | 4ch | 5ch | Ben | 7ch
Blsv 0100 | 0110 | 0120 | 0130 | 0140 | 0150 | 0160 | 0170
slov 0101 | 0111 [ 0121 | 0131 | 0141 | 0151 | 0161 | 0171
Expansion 1/0 racks | 0102 | 0112 | 0122 | 0132 | 0142 | 0152 | 0162 | 0172
No. 1 _ | 0103 | 0113 [ 0123 [0133 | 0143 | 0153 | 0163 | 0173
{with C 1/0 selected} 0104 | 0114 | 0124 | 0134 | 0144 [ 0154 | 0164 | 0174
L 0105 | 0115 | 0125 | 0135 | 0145 | 0155 | 0165 | 0175
cio@ oo 0106 | 0116 | 0126 | 0136 | 0146 0156 | 0166 | 0176
0107 | 0117 | 0127 | 0137 | 0147 | 0157 | 0167 | 0177

Input Och| 1ch | 2ch | 3ch { 4ch | G¢eh | 6ch | 7ch

A =1 0200 | 0210 | 0220 | 0230 0240 | 0250 | 0260 | 0270
OV 0201 | 0211 | 0221 | 0231 | 0241 | 0251 | 0261 | 0271
No, 2 : oTn 0202 | 0212 | 0222 | 0232 | 0242 | 02562 | 0262 | 0272
{with C 1/Q selected) 0203 | 0213 | 0223 | 0233 | 0243 | 0263 | 0283 | 0273

0204 | 0214 | 0224 | 0234 | 0244 | 0254 | 0264 | 0274
| 0205 | 0215 | 0225 | 0235 | 0245 | 0255 | 0265 | 0275
clio@ o | 0206 | 0216 | 0226 | 0236 | 0246 | 0256 | 0266 | 0276
0207 | 0217 | 0227 | 0237 | 0247 | 0257 | 0267 | 0277

"y

Input Och | dch | 2ch | 3ch { 4ch | Gch | 6ch | 7ch
= 0300 | 0310 | 0320 | 0330 | 0340 | 0350 | 0360 | 0370
ov 0301 | 0311 | 0321 | 0331 | 0341 | 0351 | 0361 | 0371
0302 | 0312 | 0322 | 0332 | 0342 | 0352 | 0362 | 0372

Mo & 1/0 sslected) " | 0303 | 0313 | 0323 0333 | 0343 | 0353 | 0363 | 0373
0304 | 0314 | 0324 | 0334 | 0344 | 0354 | 0364 | 0374
1 0305 | 0315 | 0325 | 0335 | 0345 | 0365 | 0365 | 0375
clio@ oo | 0306 | 0316 | 0326 | 0336 | 0346 | 0356 | 0366 | 0376
0307 | 0317 | 0327 | 0337 | 0347 | 0367 | 0367 | 0377

rd

Input 0~3 | 4~7 | 0~3| 4~7 | 0~3 | 4~7 | 0~3 | 4~7

N_sv ch ch ch ch ch ch ch ch

lolov 0400 | 0440 | 0500 | 0540 | 0690 [ 0640 [ 0700 [ 0740

ot | 0407 | 0447 | 0507 | 0547 | 0607 | 0647 | 0707 | 0747

No. 4 0410 | 0450 | 0610 | 0550 | 0610 | 0850 | 0710 | 0750
- with D I/0 selected) 0417 | 0457 | 0517 | 0557 | 0617 | 0857 | 0717 | 0757

0420 | 0460 | 0520 | 0560 06220 06260 0720 07260

! 4 i 2 4
ciio(__@oi 0427 | 0467 | 0527 | 0567 | 0627 | 0667 | 0727 | 0767
-04330 04270 05230 05270 0630 | 06870 07330 07270

l 4 -
0437 | 0477 | 0537 | 0577 | 0637 | 0677 | 0737 | 0777

NOTE: The respective expansion /O racks cantaining C 1/O and D 1/O units may be{
connected in any order to the CPU rack or expansion 1/O rack in the preceding
stage,

—26—
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4. For each of the CPU rack and expansion /O racks, it is

required to specify whether C 1/O units or D 1/O units
are used, by means of the C 1/0, D 1/Q selector switch.
C 1/0, D VO selector switch on CPU rack

"

ciro °FFoijo

C 1/0 selection: .
Set the selector switch to the ““C I/O" position when
C 1/0 units are used in the 1/O unit section of the CPU

SYSMAC-M1R

D 1/0 selection:

Set the selector switch to the "D |/O” position when

D /O units are used in the expansion [/O rack. 1/O relay

numbers will be 268 consecutive numbers following the

last number used for the CPU rack or expansion 1/0 rack
" in the preceding stage.

For example, if the relay numbers are used up to 0177,

the relay numbers assigned to the D 1/0 units are 0200

to 0577 {for 256 points).

. If C 1/0 units are mounted in the CPU rack and ex-

rack. 1O relay numbers are automatically assigned to 5
0000 to 0077 {64 points). pansion /0 rack which have been set to *'D 1/0", only
D 1/0 selection: the B points of the /0 relay numbers at the top of the
Set the selector switch to the ‘D 1/0™ position when D 1/O base unit will operate. The remaining 24 points
D 1/O units are used in the 1/O unit section of the CPU may be used as intérnal auxiliary relays.
rack. I/O relay numbers are automatically assigned to For example, when C 1/O units are mounted on the D
0000 to 0377 (256 points). 1/0 base unit as shown below, 1/0 relay numbers will
OFF selection: operate as 0400 10 0407, 0440 to 0447, 0500 to Q507,
Set the selector switch to the “OFF" position when the 0540 to 0547, 0800 to 0607, 0640 to 0647, 0700 10
1/0 unit section of the CPU rack is not used. |/Q relay 0707, and 0740 to 0747, respectively and the remaining
numbers will not be assigned and the 1/0 relay numbers numbers 0410 to 0437, 0450 to 0477, 0510 to 0537,
of the expansion 1/Q rack which is connected next to 0550 to 0577, 0610 to 0637, 0650 to 0677, 0710 to
the CPU rack will start from "0000." 0737, and 0750 to 0777 may be used as internal auxili-
C 1/0, D /O selector switch on each expansion 1/0 rack ary relays.
ciio @ __yowo
C I/O selection:
Set the selector switch to the ’C 1/O" position when
C 1/O units are used in the expansion 1/O rack. 1/O relay
numbers will be 64 consecutive numbers following the
last number used for the CPU rack or expansion 1/O rack
in the preceding stage.
For example, if the‘relay numbers are used up to 0177,
the relay numbers assigned to the C 1/O units are 0200
to 0277 (for 64 points).
(@)
AT
'8
Q .
Expansion {/0 rack E§ ey
which has been set to D 1/O." <9
| o, .
e 55
Input 0~3 | 4~7 | 0~3 | 4~7 | 0~3 | 4~7| O~3 | 4~7 Lo :
sV _ch __¢h | ch | ch | ch | ch  ch il 1@ !
[B5v| | [ oaoc [ossa | Gogo 0640 060D | G640 0700 | 0740 1t
‘0407.| 0447 | 0807 | 0847.| 0607 | 0847 | 0707 | 6747 @] :
Opput 0410 [ 0450 | 0510 | 0550 | 0810 | 0850 | 0710 [ 0750 s ®ff—>—5 o1~
0417 | 0457 | 0817 | 0857 0617 | 0857 | 0717 | 0757 LI @57 —<ac 1av
0420 [ 0460 | 0520 | 0560 | 0620 0860 | 0720 | 0760 BE; 30/ 60kz
oo @ oio 0427 | 0467 | 0527 | 0567 | 0627 | 0667 | 0727 | 0767 9@
3 0430 O4?O 05230 05270 06230 06270 07?30 U?{:‘O 10 (Example
0437 | 0477 | 0637 | 0577 | 0637 | 0677 ) 0737 | 0777 @—I Type SCYM1-1A101)
C1/C, D10

selector switch
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6. When D 1/0 units are mounted in the CPU rack or
expansion 1/O rack which has been set 1o “C /0",
1/0 relay numbers will be as shown beiow.

1 Och | 1¢ch| 2¢h .| 3ch | 4ch| 5ch | 6ech | 7¢h

"% 0200 |0210] 0220 | 0230 | 0240 | 0250 | 0260 | 0270
Expansion |  []ov 0201 | 0211 | 0221 | 0231 | 0241 | 0251 | 0261 | 0271
G rac - g 0202 | 0212 0222 | 0237 | 0242 | 0262 | 0262 | 0272
beenset — ~ O9BUt  [0903 0213 | 0223 | 0233 | 0243 | 0253 | 0263 | 0273
o 0204 | 0214 | 0224 | 0234 | 0244 | 0254 | 0264 | 0274

0205 ; 0215 | 0225 | 0235 | 0245 | 0265.| 0265 | 0275
0206 | 0216 | 0226 | 0236 | 0246 | 0266 | 0266 | 0276

Cl/io Di/a
? 0207 0227 | 0237 0377
C1/0,01/0 | 0217 0237 | 0247 | 0257 | 0267

selector switch : : / / \ . \

Qch™ 1ch 2ch 3ch 4ch . 5ch 6 ch “7ch
2y T ez iy aav raev vay +2av T
D 1O AL pwo L owe - Yo Do | - puyo . |l ouo 1L ewo N D IO
A -] A A . B A B A B A B L A iB _l
4o ' o lo lo 1 o 1o 1+ o o 3 o o - o o 1. o
o 20 o oz o o 2 o o 2z o o 2 o o 2 o
¢ 3.0 B =] o 3 o© ¢ 3 o o 3 Q Qo 3 o0 o 3. o
¥ = o o a4 © o a4 0 o 4 0 0. a © 0 4 0
o o o 5 0 e 5 0 o 5 © 1o 5 o © 5 o
o 0o 6 © o 6 O o 6 © o & ol 0 & 0
kAT o o 7 0O o 7 o o 7 o o 7 o ¢ 7 0
0 8 0 ofol: o B © o 8 Q o 8 a salo o 8 0O o 8 o
0 9 o { o 9 o o 3 o0 c 9 o 52 o 9 o o 8 o
o 1w o o 10 o o .1t o o 10 o 54 o O o 1 ol
o 11 o AR o1 o o1 o o 1 o 56] 0 o 1 o o 1 o
o 12 o o 12 o : : c 12 o c 12 o o 1z © &5 ) o 2 o
o 13 o o 13 o Q 13 o o 1o o W' e 3 of-
© 110 o 14 o 4 5 o 1 0 o 4 0 o 1 o o 1 of
o 1B o o 1B o Hlo a8 ol o 15 o 0.15 o o 1874 o 15 o]’
o 1B 0 o 18 of 0 % 0 EY IR B Q 18 0 o B Q o 1.0 ]
o 17 o o 17 0O o 17 o 3 o 17 o o 17 o o 17 O
o w0 o 18 0 0 18 © c 1B O o 18 O o 18 o]’
o 18 0 o 19 0 o 1 o o 18 o o 18 .0 o 190
o 2 9 ¢ 20 0 0 20 O o w ¢ o 2 o o 20 af

NOTE: In the above figure, the D 1/O terminals enclosed in a box { 7] } must be wired for each channel.
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7. When high-speed counter 1/Q units are to be mounted on
the CPU rack or expansion 1/0 rack, set the C 1/0, D 1/0
selector switch to the D 1/O"” posmon One high-speed
counter 1/0 unit requires a mounting space for 2 D 1/0
units (i.e., for 8 channels).

When mounting the high-speed counter 1/0 units, use
mounting positions only in the following combinations:
Mounting position numbers 0 and 1, 2 and 3, 4 and 5, or
6 and 7, For example, the combination of mounting
position numbers 5 and 6 cannot be used.

Mounting posmon numbers

If even-numbered position No. > add-numbered
position No., the unit cannot be inserted.

1f even-numbered posltmn No. < add-numbered
pasition No., the unit can be inserted.

L Set to the selector switch to the "D 1/O”
‘position.

xx | o o |1 [} xx | 4 o 1 b
1|2 1 j2
x10° . x10°
2 ‘4 2 4
3 |8 3|8
a4 |1 4 11
5 |2 5 | 2
%10} x10*
8 |4 6 |4
+ s _r NOTES:
- 1. For example when a high-speed counter- lIO unit is mounted in
1 o |1 5 o I the positions marked [C——1 on the CPU rack, the digits *xx™
1 2 : 1 2 indicated in NOTE 2 below will become »0Q.
Y 101
2 |4 X106 2 |a x N 2. Channels xx0 to xx3 are for output while channels xx4 to xx7
@ ;
E 2 are for input.
3 |8 2 3 |8 E
e -
4 1 2 4 1 8 CPU rack
5 b4 & 5 2 3 CRT
107 s |4 M7 i -
: : m | gz 4~7 | o~3 | 4~7 | 9~3 [ 4~7
7 1 7 ) : ch ch |- ch ch ‘| ch
T 1o 15 T o 11 4 0140 {0200 | 0240 | 0300 | 0340
. 0147 | 0207 | 0247 { 0307 § 0347
1 2 , 1 2 10" @ 6150 | 0210|6250 [ 0370 | G380 | -
x10 x o157 | 0217 | 0257 | 0317 | 0357
z |4 21 Guo aFF o 0160 [ 0270 | 0280 | 0320 | 0360
. (] i N
3 |8 3 |8 2‘{, 0167 | 0227 | 0267 | 0327 | 0367
0170 | 0230 | 0270 | 0330 | 0370
a 1 4 1 G
5 2 E 0177 G2l37 02377 . 0337 03{?7 @
5 |2
& a x10* 6 4 x10° T Expansion KO rack - :
Input 9~3 | 4~7 | 0~3! a~7{ 0~3 |- 4~7 ; O~3 | 4~7
7 8 & ch ch <h ch ch ch ch ch
7 a [%5] 5V
— — [Brov 0400 | 0440 | 0500 | o540 | 0500 | 064C | 0700 | 0740
3 | @ | Acoincidence flag clear 7 | 0 | Acaincidence fag odo | o447 | e | 0547 | sz | oelay | 0707 | odaz
1 A presat 1 A= Gutgwt 04101 0450 [ 0510 | 0550 | 0610 [ 0650 0710 | 0750
2 Reset 2 A 0417 | 0457 | 0517 | 0857 | 0617 | 0657 | 0717 | 0767
s 420 | 0450 | 0520 [ 0590 | 0620 | 0650 [ 10720 [ 0760
3 | Bcoincidence flag clear 3 | B coincidence flag e L 0427 | 0457 | 027 | 0567 | 0677 | 0667 | 072y | o767
= 0430 ] 0470 | 0530 | 0570 | 0630 | 0670 | 0730 | 0770
4 B preset 4 B i i 2 ) ¥
- 0437 | 0477 | 0537 | 0577 | 0637 | 0677 ] 0737 | 0777
5 {Nat used) 5 B>
) {Nat used) 8 Normally ON
7 {Not used} 7 Normally ON
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Signal description
Set value (xx00 to xx27) (CPU to CNT20}
This signal serves as data to be preset in the presetter

whichever A preset (xx31}"” or “B preset {xx34)"" is ON.

A preset {xx31) (CPU to CNT20)

After this signal is turned ON at the preset gate of preset-
ter A, a set value is transferred. This signal turns OFF
after the transfer of the set value.

B preset (xx34) {CPU to CNT20}

After this signal is turned OFF at the preset gate of pre-
setter B, a set value is transferred. This signal turns OFF
after the transfer of the set value.

A coincidence flag clear {xx30)} {CPU to CNT20)

A coincidence flag is cleared when this signal is turned
ON.

B coincidence flag clear {xx33} (CPU to CNT20}

B coincidence flag is cleared when this signal is turned
ON.

Reset {xx32} (CPU to CNT20)

The counter and A and B coincidence flags are being
reset while this signal is ON. {This signal is ORed with
external reset input signal RES.}

Current value {xx40 to xx&7)} {CNT20 1o CPU)

This signal represents the present count value. This data
is always fetched into the CPU starting from the least
significant digit.

An error may result if the data is fetched starting from
the most significant digit.

A coincidence flag (xx70) {CNT20 to CPU}

This flag is set when the present count value coincides
with the value of presetter A, This flag is reset by A
coincidence flag clear signal or Reset signal.

B coincidence flag (xx73) {CNT20 to CPU)

This flag is set when the present count value coincides
with the value of presetter B. This flag is reset by B
coincidence flag clear signal or Reset signal.

A= (xx71) (CNT20 to CPU) '

This signal is continuously outpitt while the present
count value is equal to the value of presetter A.

(This signai may not be fetched into the CPU while
counting at high speeds.)

B= (xx74) (CNT20 to CPU)

This signal is continuously output while the present
count value is equal to the value of presetter B.

{This signal may not be fetched into the CPU while
counting at high speeds.)

A> {xx72) (CNT20 to CPU)

This signal is continuously output while the present
count value is greater than the value of presetter A,
B> (xx75) {CNT20 to CPU} _

This signal is continuously output while the present
count value is greater than the value of presetter B.
CP1 Input {See NOTES below.)

This signal is used as a count input signal in command
input mode. In phase differential input mode, this signal
becomes an input 90° advanced in phase to CP2 in up
counting.

NOTES: 1.

e CP2 Input (See NOTES below.)
This signal is used as up {add)/down (subtract) mode
select signal in command input mode.

e RESinput
An input signal to reset the counter and A and B coin-
cidence flags.

DIP switch setting
The 4-pin 'DIP switch must be set as follows according
to the input mode of CP1 or CP2,

ON
4ON

LFTEE

(Setting for phase differential
input mode)

3. Shielded cable should be used for input signals.
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8. When A/D conversion units are to be mounted on the
CPU rack or expansion 1/0 rack, set the C }/0, D 1/0
selector switch to the D 1/Q" position. One A/D conver-
sion unit reguires 2 mounting space for 2 D 1/0 units
(i.e., for 8 channels).

When mounting the A/D conversion units, use mounting
positions only in the following combinations: Mounting
position numbers0and 1,2 and 3,4 and 5, or 6and 7.
For example, the combination of mounting position
numbers 5 and 6 cannot be used.

/Mounting position numbers

E )
D 1/o
I even-numbered position No, > odd-numbered
position No., the unit cannot be inserted.
I even-numbered position No. < odd-numbered
position No., the unit can be inserted,
Set the selector switch to “D /O position.
IN A IN B
Address Signal Address Sianal
Channe! Bit Ignal name Channel Bit ignal name
XX | 0 0 [ 1— xx | 4 0 | 1—
1 2 1 ? .
x10°% x10°
2 |4 2 4
3 | 8— 3 ig--
4 | 1 4 {1
5 |2 5 |2
xiQ x10!
6 q < 6 4 o
g 8
7 | 8— _’é_ 7 |a— 5|
1[0 |1 B 5 {0 |1— ]
=] k=
1 2 a - 1. 1.2 8.
x10? %107
2 |4 2 |4
3 8— 3 -
4 Qwar A 4 Over B
5 5
[ [
7 7
2 Ju] End A 6 4] End B
1 1
Z z
3 3
4 Not used, 4 Not used.
5 5
8 6
7 7
3 O Start A 7 ] Start B
1 1
2 2
3 3
4 Not used. 4 Not uged,
5 5
[ [
7 7

SYSMAC-M1R
Signal description’
Digital Data A and B
These signals are 3-digit BCD signals from A/D converters
A and B, respectively. .
Either signal is in the latched state after the output of
End A or B signal until the next Start A or B signal is
applied.
Start A and B
These signals are used to start A/D converters A and B,
respectively.
End Aand B -
These signals indicate the end of operation by the
respective A/D converters. Digital data A or B is fetched
into the CPU after confirming End A or B signal. Either
signal is reset by the next Start A or B signal.
Start .
AID
CONVErsion

canversion
1 15msec max.

e OQver Aand B

NOTES:
1.

Over A or B signal is set if the voltage or current input
exceeds BV or 20mA, respectively. Linearity is not
compensated at inputs-exceeding these values.

For example, when an A/D conversion unit is mounted in the
positions marked B2 on the CPU rack, the digits “xx'’
_indicated in NOTE 2 below will become "'00.

31—

2. Channels xx0 to xx3 are for IN A, while channels xx4 to xx7 are
for IN B.
CPU rack
|:|cn'r [ ]
w |0 | o~3] 4~7 1 0~3 | 4~7 | 03 | 4~7
ch | ch L ch | ch | ch | ch
z| 40;| 0100 | 6140 0200 [ 0240 | 8300 § 0340
11 0107 | 0147 | 0207 [ 0247 | 0307 | 0347
@ G110 [ G750 | 0270 | 0250 | 0330 [ 0350
%7:] 0117 [ 0167 | 0217 | 0257 | 0317 | 0357
Gl OF% pife ] 0120 | 0160 | 0220 | 0260 | 0320 | 0360
[5]sv | 0127 | ofs7 | 02b7 | ndea | badr | ods7
lofov D13C | 0170 | 0230 | 0270 { 0330 | 0370
[o]e A i ] i [@ : ]
= | 0137 ] 0177 | 0237 | 0277 | 0337 | 0377
\ Expansion /0 rack
Ingun 03| a~7 | 0~3| a~7 | 0~3 [ 4~7 [ 0~3 | 4~7
& <h ch | c¢h ch ch ch ch <h
Bov 0400 | 0440 | o500 | 0540 | 0600 | 0840 | 0700 [ D740
0407 | 0447 | osh7 | osh7 | oeos | osa? | 0707 | orr |
Cutpin 0410 0450 | 0510 | 085D | 0610 | 0850 | 0730 [ 0750
0417 | ods7 | o817 | 0557 | 0617 [ 0857 | 0717 | 0787
0420 | D450 | 0620 | 0860 | 0620 | 0560 0720 | 0750
ciro (T ouo | 0427 | 0467 1 0627 | 0567 | 0827 { 0667 | 0727 | 07RT
0430 | 0470 | 0530 | 0570 | 9530 | 0670 | 0734 | 0770
0437 | 0477 | 0537 | 0577 | 0637 | 0677 | 0737 | 0777
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9. When D/A conversion units are to be mounted on the ® Signal description

CPU rack or expansion /0 rack, set the C 1/0, D 1/O
selector switch, to the *’D 1/0" position. One D/A conver-
sion unit requires a mounting space for 2-D-1/0 units
{i.e., for-8channels).

¢ Digital Data A, B _ N
This is-a 3-digit. BCD signal for D/A conversion. Output
of each digit must always start with a low-order digit. If
the digit output sequence is reversed, correct data output

When -mounting D/A conversion units; use mounting cannot be guaranteed.
positions only in the following combinations: Mounting

position numbers 0 and 1,2 and 3,4 and 5, or 6 and 7.

For example, the combination of mounting position

numbers 5 and 6 cannot be used.

/Mounting position numbers

If even-numbered position No, > odd-numbered
position No., the unit cannot be inserted.

1 even-numbered position No.-< odd-numbered
position No., the unit can-be inserted.

Set the selector switch to ™D 1/0" position.

XX 0 o] 11— XX 4 [+] 1—]
1 2 1 2
x10° x10°
2 |4 2 |4
3 : 3 8§—
4 | 1-— & | 1—
5 2 < 5 2 o
. P s L1 x10' 2
6 |4 4 6 |4 8
7 | a— z 7 j8a— £
B 55— . :
1 0| 1— a s | o |1— & NQTES. . o -
] | 1. :For example, when a D/A conversion unit is mounted in the
e I [ positions marked [—___lon the CPU rack, the digits “xx"’
s | 4 . 2 |a N indicated in NOTE 2 below will become 00"
3 | g— ) 3 | g— 2. Channels xx0 to xx3 are for IN A, while channels xx4 to xx7 are
. for iN B.
4 4
5 5 CPU rack
6 6 GRT [ ]
; ) 0
- 7] 0~3 | 4~7 | 0~3 | 4~7 | 0~3 | 4~7
2 | 0 |EndA 6 | 0 | EndB . R (5% it en | en | eh [ eh | chi| ch
1 ' 1. | 0100 1 0140 | 0200 { 0240 | 0300 [ 0aso
2 2 . .| o107 { 0147 [ 0207 | 0247 | 0367 | 0347
g‘_‘l_i_'l 50 | 6110 | 0150 | 0270 | 6250 | 0310 | €350
3 3 ot T 1) 0117 | 0157 | 0217 | 027 [ 0217 | 0357
4 Not used. 4 Mot used. = 80 01120 0180 | 6220 0%60 03?20 03{50
. : sy 0127 | 0167 | 0227 | 0267 | 0327 | 0367
5 5 . :"’ 170 | 07361 6170 [ 0230 | 6270 | 5330 | 6370 ©
8 8 B -] 0137 { 0177 | 0237 | 0277 | 0337 | 0377
7 7 Expansion 1/ rack
3 Q Start A 7 0 Start B \g,vlnpm 0;'3 .451? 0;1:! 4;‘7 0;;’3 4;;'7 oc-r-‘s 4c.r.‘7
1 1 Eov 0400 | 0440 | 0500 0560 | 6800 | 0840 | 0700 | 0740
2 a 0407 | 0447 | 0507 | 0547 | 0607 | 0647 | 0707 | oday
Cummye o410 oa50 | cs510 o550 [ 8610 [ 0850 | 0710 | 0750
3 3 0417 0457 | 0517 | 0557 | 0817 | 0657 | 0717 | 0757
4 | protused. 4| Natusa oo Lot | i | o5k | ots | ot | oo | o7 | oy
)i DI
5 5 onC_@ o 0430 0470 | 0530 | 0570 | 0636 | 0670 | 0730 [ 0770
8 & 04371 0477 | 0537 | 0577 | 0637 | 0677 0737 | 0777
7 7
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3.3 Determination of Internal Aux|||ary Relay
Numbers

The SYSMAC-M1R has 224 internal auxmary relays whrch
are used for internal data transfer in sequence circuits, They
are independent of 1/O devices in sequence. Since the
internal-auxiliary relays are the data memories incorporated
in the CPU, no 1/0 unit is required to be mounted.

® Relay numbers 1000 to 1337 may not necessanly be
assigned consecutively. : _
Relay coil numbers cannot be used in duplication w:thm
the same program, However, the number of relay con-
tacts is not limited for .use.

If more than 224 internal auxiliary relays are required,
1/0 relay numbers to which nc 1/O unit is connected
may be used, When an output unit to which no output
device is connected is mounted, its output relay
numbers may also be used as internal auxiliary relays.

3.4 Determination of Special Auxﬂlary Relay
Numbers '

28 special auxiliary relays are provided. These relays are
sort of internal auxiliary relays which operate and release
according to the internal conditions controlled by hardware
and are independent of the 1/0 devices in seguence.

Relay Nos. 1340 to 1347:
The FAL No. {00 to 99) when the Dlagnostlc {FAL)
instruction is executed is output in BCD to each of relay
numbers 1340 to 1347. If these relays are to be reset,
executed the FALDOQ instruction and the logical state of
all the relays becomes "'0."” ’

[1347 T 1346 | 1345 [ 1344 [ 1343 [ 1342 | 1341 | 1340 |
2 2* . 2! 2 272 . 2 2
x10' High-order digits *x10° Low-order digits

Relay Nos. 1350 to 1357:
These relays output the calculation result when Add (+)
or Subtract (—) instruction is executed, in BCD to each
of relay numbers 1350 to 1357. The output status of
each relay is-held until the next arlthmetlc operatlon
instruction is executed

1357 [ 1356 | 1355 | 1354 | 1353 [ 1352.] 1351 1350 {
23 22 2! 20 23 22 2! . 20

A" ~—— A '
X10' High-order digits X10° Low-order digits

Relay No. 1360:
This relay operates (ON) if a carry exists in the result
when the Add {+} instruction is executed. This relay also
operates if a borrow exists in the result when the Sub-
tract (—) Instruction is 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-M1R.

Relay Nos. 1361 to 1363:
These relays output the result when the Compare {CMP)
instruction is executed.
Relay No. 1361 operates if the result is less than <.
Relay No. 1362 operates when the result is equal =}).
Relay No. 1363 operates when the result is more than
' The logical state of each relay changes when the next
Compare instruction is executed. These 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 refay operates when a battery fallure occurs and
releases when the battery is returned to normal ‘When
this relay operates, the ERROR indicator on the front
'panel of the CPU |l|um|nates. It the BAT FAULT srgnal
program a crrcurt usmg the contacts of thlS relay
Relay No. 1375:
This relay is used to generate Q. 2sec clock When used in
combination with a counter, it functions as a timer for
memory retention during a power failure and as a long-
time timer.

Relay No. 1376:
This relay is used to generate Tsec clock. When used in
combinatioh with a counter, it functions as a timer for
memory retention duringa power failure and as a [ong-
time timer. The relay output can also be used as'a fl:cker
S|gnal :

0.5 -
sec

1
sec .

Relay No. 1377:.
This relay is used to generate 0.1 sec clock When used in
combination 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
the program execution time is prolonged, the CPLU may fail to
read the clock.

2. If the program capacity exceeds 2k words, be sure to use D.2sec
clock.
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3.5 Determination of Latching Relay
Numbers

The SYSMAC-M1R has 256 latching relays whose operating

states before a power failure can be retained In the memory.

Since the operating states of these relays are stored in the

memory, afl their outputs at the time of the power failure

are turned off, but the relays will return to the state before

the power failure when power is applied again.

® Relay numbers 000 ~ 377 may not necessarily be as-
signed consecutively, . '

® \When using a latching relay, the letters “IKKR’ 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 aver the
set input signal.

® These relay outputs cannot be transmitted directlly to an
output terminal. |f any of the relay outputs is desired to
be transmitted externally, prepare and program a circuit
s0 that the relay output is transmitied externally
through an output relay.

0001 s
ﬂ &% ) Latching relay
0002 R
KRG20
Hl——@ Qutput relay

3.6 Determination of Timer/Counter Numbers

The SYSMAC-M1R has 128 timers and counters which are

used for timer/counter numbers in programming.

® Timer/counter 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 latching relay numbers, the
tetters “TIM" or “CNT'' must be prefixed to each timer/
counter contact number {e.g., TIM00O, CNTOO01).

0100
— 1L TIM
TIMO0O

5 ()
8] O— 01za

3.7 Determination of Temporary Memory Relay
Numbers

The SYSMAC-M1R has 8 temporary memory relays which

are used when plural outputs exist in a block.

® Relay numbers 0 ~ 7 may not necessarify be assigned
consecutively.

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

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

3.8 Determination of Shift Register Numbers

The SYSMAC-M1R has 32 shift registers (each consisting
of 8 bits). With SR (Shift Register) instructions, the low-
order 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 low-order digit
of each bit becomes 0 ~ 7.

Data
0000 input N e
SRO
Clock
ooo1 Start
input cp(Ne!
Reset
0002 000.
I input P (End)
No.
SROQ0
—i Oth bit
SR0O0T
1st bit
SROO2
2nd bit
SF\‘003
@ 3rd bit
SR0O04
@ 4th bit
SRO05
— @ 5th bit
SR006
_ @ 6th bit
SR007
——ll*-' 7th bit

Relay numbers 000 ~ 370 may not necessarily be as-

signed consecutively. '

® 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.

® When set and reset input signals are applied simultane-
ously, the reset input signal takes precedence over the
set input signal.

® The shift register outputs cannot be transmitted directly
to an output terminal. If any of the outputs is desired to
be transmitted externatly, prepare and program a circuit
so that the output is transmitted externaily through an
output relay.

® Shift registers can also be used as auxlllary relays when

used with an QUT instruction.

0001 ,
ouTt
e

® ‘When using a shift register, the letters “SR" must be
prefixed to the relay number {e.g., SRO01).
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4. Instruction Words
4.1 List of Instructions

SYSMAC-M1R

1 LOAD L.ogical start operation. W
LOAD NOT HE| INoT Logical NOT start operation 1w Input/output relays 0000~0777
Internal auxiliary relays 1000~1337
' Special auxiliary refays  1340~1367
3 | AND D Logical AND operation. w 1374~1377
Timers/counters Qo0~ 177
Latching relays 000~ g??
AND) : ; Shift registers 000~ 377
4 AND NOT M Logical AND NOT operation. W Temporary memory relays 0~ 7
{Only LOAD instruction can be used
oR for temporary memory relays.}
5 OR T Logical OR operation. ™w :
OR . . .
6 OR NOT Logical OR NOT cperation. iw
AND| [ LD Logical AND operation with the previous
7 | ano Loao "
OR Logical OR operation with the previous
8 OR LOAD n condition. w
Qutputs the result of a logical operation to the input/output refays 0000~0777
9 | OUT specified output relay, internal auxiliary relay, 1w In?ernal at?xi!iarys:'elays 1000~1337
latching relay or shift register. Latching relays 1360
Inverts the results of a logical operation and §|_hift registers | 008"’ 37;
ouT then outputs them to the specified output relay, emporary memory relays ~
0| OUTNOT internal suxiliary relay, latching relay or shift w {Only OUT instruction can be used
register, for temporary memory relays.}
11 TIMER TIM On-delay timer operation. 2w
Timers/counters 000~ 177
12 COUNTER CNT| Down counter operation. 2W
13 Iﬁé'{gl;l(lNG Latcﬁing relay operation. W Latching relays 0Q0~ 377
14 | SHIFT SR Shift register operation 2w Shift registers Q00~ 377
REGISTER P :
Causes all the relay coils between this instruc-
tion and the (L.C instruction to be reset or nat
15 INTERLOCK reset according to the result immediately before w
this instruction.
INTERLOCK - . ; .
16 CLEAR FUNC| Clears the IL instruction. 1w
Causes all the contents of a program between
this instruction and the JME instruction to be
17| JUMP ignored or executed according to the result w
immediately before' this instruction.
18 | JUMP END Clears the JMP instruction. w
1st word 2nd word
19 I(VIMOOVVE) Transfers data between 1/Os. 2w 000~137 000~133
KRQO~37 KRO0O~37
SR 00~99 SR 00~37
MOVE L X00~%X99 _ 3
20 MOV ]L\Ig-;; {nverts and transfers data between [/Os. 2w TiM, CTN 000~132
000~177 KR00~36
SR 00~36
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1st word
o - 000~135 000~1356
21 | SoNARE Compares data between 1/0s. W . KROO~37 KROO~37
SR 00~37 SR D0~37
X00~%99 )
ADD '
22 Func, H Adds data between 1/0s. 2w 1st word 2nd word
{ADD} i+ ween HLs 000~134 000~134
KROQ0O~37 KRO0~37
R 00~37 SR 00~37
23 ?SUUBI;I;RAC-T E] Subtracts data between 1/Os. 2w )JS(00~)K ag
24 | DIAGNOSTIC | (o a' Indicates the type of failure or abnormal ~
(FAL) . 2 | mode. W 0o~e9
25 ENlj ’ The end of a program. 1w
P e o= K
CAUTION: :
The key must be first depressed before executing any of the instructions numbered 15 through 25 in the above list. :
b e e e o e e e e e i e e e e e — ———— e e o —— -
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4.2 Explanation of Instruction Words y
B LOAD {LD) & OUTPUT (OUT) INSTRUCTIONS

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

Logic line
| \ 0000
| il =9
Bus bar
Coding Contents of Reglsters
0000 LD —— —
0000
0001 OuUT 0050 —A— -

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

lThe content of specified:relav No. l_—‘El_.@ :

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.

E}———l ‘Specified relay No.

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

programmed.
0000 Connection to the bus bar of
].;H a different phase {part @ )
@ is accomplished automatically
@{ by programming an OUT
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.

0000
—

ouT

b o

ouT

SYSMAC-M1R

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

| A )

Contents of Registers

0000

0000 | LD:NOT | 0000 e | —
o000
0001 .| QUT-MOT| 0050 e | —

. Operatmn of each reglster
The LD- NOT instruction causes the content of the
specified relay number to be inverted and the_n stored
into the R register.

The content of specified relay No. I—@*’*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.

@4@—" Specified relay NO;I

® Application of OUT-NOT instruction

When the operation of this
circuit is to be inverted.
_ OUT NOT

oooo . 0000 O.“T

® Use of OUT-NOT iné'truction between IL and ILC
instructions

0000 0001
e e
L]
0002
)

Note that relay 0050 operates when the 1L condition
0000 .
(—3—) is OFF.
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M AND INSTRUCTION

NO contacts in series are processed by the AND instruc-
tion.

0001 0002
}—u—l

Contents of Registers

0001
0000 | LD 0001 ——
0001 | AND ooo2 | 15498 —
0002 | OuT oos0 | |4 —

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

The content of specified relay No. J

® Number of contacts
The number of cbntacts 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
—

k- LD . 0001
Logic line AND 0002
AND 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 AND-NOT INSTRUCTION

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

—i

Coding Contents of Registers

001
001 —

0000

LD

0001 0002

0001 | AND-NOT [oooz2 | | g | ——

0002 | oUuT ooso | |4 —

® 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. |~®—-—__|E|

® 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
}—vll——}r——ﬂ— ------

Logic line

LD 0001

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.

i

0002
1L

Contents of Ragisters

. oot
0001 | OR - 0002 | —
0002
[ ]3]

0002 ouT 0050

0002

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

Frhe content of specified relay No._i

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

Logic line
0001
LD 0001
0002 -
il OR 0002
0003 OR -' : 0093
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 “LD0001.”

B OR-NOT INSTRUCTION

1f an NC contact is to be connected in paraliel, use the
OR-NOT instruction in place of the OR instruction.

00601

i )
0002
[Vl
Al

) Coding Contents of Registers

e

ac01

0000 | LD 0001 S —

oo

0001 | orNOT | o000z | | 3| —
” 0002

0001

o002 | out 0050 e

® 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,

| The content of specified relay No. |——c{>

—30—
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¢ Number of contacts .
The number of contacts is not limited for use on a logic
line. As many NC contacts as required can be connected

by means of keys.
0001 .
T

0002 LD 0001

Y OR-NOT | 0002

0003 OR-NOT | 0003
H ; :

. 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 *'LD0001."”

B AND-LOAD {AND-LD} INSTRUCTION

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

-Biock a- - r-Block b-~

I ! i .
! ogo1 ¢ | 0003 i
t 1t I
) 0002 s+ ). COO4
1 1l ! v )

| I IR (| :
! [ I
L= 1 [ 1

Coding Contents' of Registers

0000 | LD 0001 S| —
0001

0001 | OR 0002 ‘%F‘ —
. 2

: 0001
0002 | LD* 0003 A

0Qo2

0003 Qeoi

0003 | OR-NOT | 0004 o gbr

0004 0002
. 00014003

0004 AND-LD mm'm -
) . 001 0003

0005 | OUT 0050 | - [—
0002 0004

NOTES: * Use this instruction as the first instruction
for the next biock to be ANDed with the
preceding block.

** |Jse the AND-LD instruction for series con-
nection of two blocks {blocks a and b).
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® Qperation of each register

1. By the LD0001 and ORQ002 instructions, the result
of the logical OR operation in block a is stored into
the R register.

2. By the LDO0O3 instruction in block b, the result of
the operation in block a is transferred into the S
register, while the result of theTogical operation by
instructions LDO003 and OR-NQT0004 in block b is
stored into the R register.

3. AND-LD instruction causes the logical AND operation

to be performed between the R register and the S
register. The result of the logical AND operation wifl
be newly stored into the R register.

¢ Number of hlocks ]
" The number of blocks 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 .
; ﬂ keys.
0001 0003 0005
It Ml o o)
0002 | o004 0006 \
4 e 1 —H—

- Logic line

LD 0001

OR-NOT | 0002
LD-NOT { 0003
OR-NOT | 0004

AND-LD —
LD 0005
oR 0006
AND-LD -
ouT . | 0050

M OR-LOAD (OR-LD) INSTRUCTION

For inter-block OR .operation betwean two or more
blocks, use the OR:LOAD instruction. -
P Biocka — —-+

o
| 0001 0003 1 -
A=)

0002 0004

L__|-—41

1

|

: .

l— - Blockb ——

40—

‘0000 | LD 0001 | | —S— | —
0001 | AND 0003 |- | g —
0002 | LD* ooo2 | | - e
0003 | AND-NOT | 0004 | SRS

0001 0003
0004 | OR-LD** | _ Ni [ [ g —
. 0002 dioa
j 000 0003
<0006 | OUT | oos0 — S
0002 0004
NOTES: * Use this LD instruction as the first instruc-

tion of the next block to be ORed with the
preceding biock.
** Use the OR-LD instruction for parallel
- connection of two blocks {blocks a and b).

& Operation of each register
1. By the LLDO0O01 and ANDOOO3 instructions, the resuit
of the logical AND operation in block a is stored into
the R register.
2. By the LDOD02 instruction in block b, the result of
the operation in block a is transferred into the S
- register, while the.result of the logical operation by
instructions L00002 and AND- NOT0004 in block b
" is stored mto the R register,
‘3. The OR-LD instruction causes the logical OR opera-
tion to be performed between the R register and the
. S register. The result of the logical OR operatmn will
be newly stored mto the R reglster '

Eemaicy

® Number of blocks

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

OR LD
(B ] e

0??1 OO.0 2 \@ LD 0001
0003 o004 | N AND-NOT | 0002
1% 1k Logic line . LO-NOT 0003
0005 0008 AND:-NOT | 0004
A OR-LD -
’ LD 0005

AND 0006

OR-LD 1 -

ouTt 0050
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B TIMER (TIM) INSTRUCTION

The TIM nnstructlon can be used as an ON- delay timer in
"the same manner as a relay circuit,

0001 0002
'] T ¥ TiMy

LA Al @15.0sec

TIMO10 )
.
@

TIMO10
)

Timer input

Time-up output 1 15.0sec
OUTO080 1
Time-up output:
QUT0051
)
0000 LD 0001
0001 AND-NOT | .0002
0002 TIM .010*
0003 . 0150*
co04 LD-T!M .. 010 °
0005 ouT . 0050
L.D-NOT-
00086. TIM 010
0007 ouT o 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.

Operation of each register

The timer starts when the content of the R reglster 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 itseif.
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
output when the present 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,

SYSMAC-M1R

® Timer is reset at the time of a power failure’

—41—

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, a 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.

Q001 1377* = =
| b——icP
0002 CNT LD 0001
———r 010 AND 1377*
160 counts LD 0002
CNT ;M0
150
NOTE: * Special
auxiliary relay
1377 is for.
0. 1sec clock.

Consecutive OUT instruction and TIM instruction
The aperations of the circuits (D and (2) below are the
same, either of which may be used for programming.

0001

0001
. 16,0sec our : 9050
- TIM - 010
150

When the NQ caontact 0__001 turns O_N, output relay 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 Q10 starts
operating and at the same time, output relay 0050 is
energized.
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¢ Operation of each register

® External time setting is also possible. The counter resets when the content of the R register is

logical 1 and is enabled to count when the content of the ) )
0100 : ‘ R register is logical 0. A count input is provided from the
6 sec {External} S register.
External . ® Number of contacts
s;’:}?ng Zln : A count-up contact desigriates the counter number itself.
device 1 ; ! . .
o e e | ke : Both NO and NC contacts can be used in the required
== e ey - quantity.
Y = 2fo " . ..
!;] dile oS :F ® Counter is of decrementing type
fle 11 ofs The counter is of a decrementing type which produces
: 2 . g '3 an output when the count value becomes “000.” The
lale 1 ol ~ present value of the counter returns to the preset value
15 - - - ) e
o 3 ™ 2 : when a reset input is applied. The counter output is _
: ‘; :; g 3 transmitted externally through an output relay as shown
Ele 1 o :, in the circuit example.
¢ 2o ® After the preset count is up, subsequent count inputs
e M are ignored. '
NOTE: * This area can be used for other inputs. ® At the leading edge {i.e., from OFF to-ON} of a count
input signal, the counter decrements the count value by
1.

1. I X00is specified as the second word of the data, the
timer operation will be up after the lapse of 81.4sec ' Count input
set by the external time setting device which is con-
nected to relay Nos. 0000 ~ 0013 as shown above.

2. For XOO designation, X 00 to X 76 can be used, _
X00 — Relay Nos. 0000 ~ 0013
X01 - Relay Nos. 0010 ~ 0023

: 1y 2

" X76 - Relay Nos. 0760 ~ 0773

3. In the above example, C [/O (input) units are used.

D 1/0 (input)iunits ean also be used in the same way.

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 o
If a power failure occurs, the counter is not reset and the
‘present value (i.e., count remaining} of the counter is

B COUNTER {(CNT)} INSTRUCTION . .
i retained in the memory.

The CNT instruction can be used as a preset counter in

the same manner as a relay circuit. . "
4 ® External count setting is also possible.

. DIjo .
0001 ooQ2 Input 0100 {INPUT)}
cP units
: ce n counts (external}
CNTO10 Co | onNT ~ .
0003 R 0101 010 .
. . Reset o o ‘
] R 234 —r o 2 o )
counts - o 1 o
External o : ot -
CNTO10 count . p ]
" setting
device i g
|
X107 x10°  x1g° : =
1 2 [ % 4o et
. . - . i . o 10 ofs
Count input _ =R RSN ilo 1 o]+
0o 12 Q1
Count-up output (OUTO050) ) 2f0 11 of;
Hlalo 14 ofs|/™
8lo 15 o)s
Reset input ole 1 o|s
2le 17 o]z
' alo 1z ofs
Coding lo 19 af?
NOTES: e 2o o
1. A counter program must be
0000 LD 0001 entered in the order of a count L]
. input circuit, a reset input
0001 AND-NOT .0002 circuit and a counter coil. NOTE: * This area can be used for other inputs.
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 0050 assigned to a counter cannot )

be used for any timer.
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1. 1¥X00is 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

shown above.
2. For ¥XOO designation, X00 to X76 can be used.
X00 — Relay Nos. 0000~ 0013.
X01 — Relay Nos. 0010 ~ 0023
2 2
¥76 — Relay Nos. 0760 ~ 0773
3. Ln the above example, C 1/0O (input) units are used,

D /O {input) units can also be used in the same way.

M LATCHING RELAY (KR) INSTRUCTION

The KR instruction can be used as a latching relay in the

same manner as a relay circuit.
0001 0002

1 H 5 /kR

L il 001
0003 0004 @ |N

M I

| e |

Cading Contents of Ragistar'.
0000 | LD 0001 Sl —
0001 AND 0002 gz | —
0002 | LD 0003 _ows | o o2
0003 AND . 0004 uo03 “ﬁ‘; _Eﬁ':'_‘;';i
0004 | KR* oo1 | | IR A

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

® Operation of each register
The latching relay operates when the content of the R
register is logical O and the content of the S register is
logical 1. The relay releases when the content of the R
register is logical T.

® 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. |t 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.
0000 0D Data |
T . tnput
I P ] IN
0002 Clock :
) input :
1 CP gR-
R 020
eset 1
0??3 input 020
R
SR020
il 0080
NOTE: A shift register
SF:?21 ) must be program-
11 0051 . med in the order
of data input,
SR0O27 Flock input, reset
H @ input and SR.

0200 ,
0201 AND-NOT | 0001
o202 | LD 0002
0203 | LD 0003
0204 | SR 020

0205 020
0208 | LDSR 020
0207 | OUT 0050
0203 | LDSR 021
0208 | ouT 0051
0210 | LDSR 027
0211 | ouT 0057

e Each SR instruction must be specified in units of 8 bits.

In the above example, 8 bits from SRO20 to SR027 are
transferred.

Clock input l l l l I l - l l

SYSMAC-M1R

Data input——| 020 021 | 022 | 023 | 024 | 025 | 026 | 027

I

® The 8-bit contents of the shift register (SRO20 ~ SR027
in the above example) can be output bit by bit using a
LD-SR instruction.

BE=000)

SR Ne. 000 ~ 377

Reset input

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

43—
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® Any of the 8 bits c.an‘:be set or reset by fdrce._ . . Coding. -

0000

0005 . 0200 |- LD . .. - .
—I ‘@Ea 0201 | AND . | 00071 |-
0100 0101 ouT 0100 0202 | 1L
- LD 0100 0203. [ LD . Qooz | *
0100 ANDNOT | 0101 | 0204 | AND-NOT | 0003 f :°
I <:D YD —+ 0205 | ouT 0050
ry
' _ = = 50 0206 | LD 0004
{:I OUT-SR 024 : Q207 ouUT 0051
wE T 0208 | ILC T _
*
_9;90 | ~ S 156 0208 | LD 0005 | *
m 0107 NOTE: *When IL and ILC
’ OUT Fnstl’uctlons are l.lsed in

programming, be sure
that an LD instruction
will always follow the .

‘With-a circuit arranged as shown ahove, a bit in SR024 CIL and ILG instructions

can.be set forcedly when NO contact 0005 is turned on. respectively,
To reset the bit in SR024, use an OUT-NOT-SR
instruction. _ ® Operation of register
® Shift register exceeding 8 bits, In this case, a shift - The IL instruction causes the content of the R register
mmﬂermmuncanbecmﬁmumdbvcomMnmngoor tobenmmmnedtoﬂmlnmﬂodcmp¢mpULF)
more stages of 8-bit shlft registers.- L Accordingly, the ILF is set to 0" if the content of the
’ ' R reglster is 0" and to "1" if the content of the R
0??0 ' N register is 1.”"
0001 0200 LD 0000 !I'Il-strllction
0201 | LD 0001 e
I} CP 360 0202 | LD 0002 E] : T
0002 g 1 0203 SR - 000 i|r1\_s(;:ruction'
i} R 010 0204 010 o .
- P The ILC instruction causes the |LF to be set to “'1"
" The above circuit configuration shows a 16-bit shift irrespective. of the content of the R register. In other
.. register from SR0O00 to SRO17. The data 000 for address words; when the IL condition is OFF {i.e., when input
- 0203 indicates SR bits 000.~ 007.and the data 010 for 0000 or 0001 is OFF), the state of each relay between
address 0204 indicates SR bits 010 ~ 017. Accordingly, the IL and ILC instlr'u‘ctrio_ns is as follows.
any shift register configuration is possuble by changmg ' ' '
each data o Output relay, internal auxmary relay : OFF
Fimer : : Reset
_—__ - o . Counter, shift register, latching relay . | Holds present state
B INTERLOCK (IL}/INTERLOCK CLEAR {ILC) ‘ -
INSTRUCTIONS ' However, when the IL condition is'ON, the state of each
The IL and ILE instructions are used in pairs when relay is the same as that in an’ ordmary relay circuit with-
“branching a circuit to plural QUT instructions. out IL/ILC instructions.

® |L-ILC error

0000 0001 0002 0003 o . : .
. e b ' 0001
) | o000yt oo @
s : i 15
0004 ' ' ' 0002 **0003'0004
: |- 4051 L [T 1
_ T - el | . || ‘I'
0006
[ NT
c
0007 o0
Il
1]
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If 1L and ILC instructions are not used in-pairs {as i_n the e JMP-JME error
\ above example), it is judged as an |L-1L.C error during S i
the program check. The operation of the circuit, in this OOOI 0 omP 00|0|1 . .
case, will be as prograrnmed_,_which is shown below. l o Cee '
(D) If the condition of [] * is OFF, output relays 0050, P G ©
0051 and 0052 are all OFF and counter CNT10 ' 0005 -
retains its present count value. _ T .
(@) If the conditionis of both (-] * and [£] ** are OFF, 0006 @
the state of each relay is the same as (D) . ' cP
(3) 1f the condition of [] . is ON and that of H ** 0007 CNT
OFF, output relay 0060 turns ON or OFF if |nput I 010
0001 is ON or OFF and relays 0051 and 0052 are e

OFF. Counter CNTO10 retains its present count value.
@) 1f the condition of (1] * is OFF and that of [1-] **
is ON, the state of each relay is the same as(D and(@) .

| JUMP'(JMP)IJUMP 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

executéd according to the result immediately before this

instruction,

0000 0001 0002 0003
()

0004 R
@
[IME]

0200 | LD 0000

0201 . AND 0001

0202 | JmP '

0203 LD 0002

0204 | AND-NOT | 0003

0205. | OUT. - | 0050

0206 Lo 0004

0207 ouT o051

') 0206 . | JME .

® Qperation of register .
If the content of the R ragister is "0, the program sieps

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 shawn
below,

@ If the condition of [#]* is OFF output reiays 0050,
0051 and 0052 remain in theit present ON/OFF state,
and counter CNTO10 retains its present count value.

@ if the conditions of both *and ** are OFF,
the state of each output relay is the same as (1)

(3 | the condition of [] [#] * is ON and that of {w] ** 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. o
If the condition of [} * is OFF and that of [ue] **
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 al!

- 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 JMP and JME instructions are not executed. 0000 -
If the content of the R register is “1,” the program steps — MOV 100
between the two instructions are executed, 120
In other words, when the JMP conditien is OFF (i.e.,
when input 0000 or D001 is OFF), the state of each relay
between the JMP and JME instructions are as follows.
' Coding

Qutput relay, internal auxiliary relay Holds present state b1

Timer ditto 0200 LD 0000

Counter, shift register ditto 0201 | MOV 100

. . 0202 - 120

However, if the JMP condition is ON, the state of each 0203

relay is the same as that in an ordinary relay circuit with-
out JMP/IJME instructions.
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® Operation of each register
When the content of the R register is logical 0, nothing

will be executed.

When the content of the R register is logical 1, data will
be transferred as follows.
1. Data transfer in units of 8 bits,

100 120
1600 1200
1001 1201
1002 1202
1003 1203
1004 1204
1005 1205
1006 1206
1007 1207

According to the pro

gram shown above, the data of

relay Nos. 1000 ~ 1007 are transferred to the relay
Nos, 1200 ~ 1207, respectively.

2. To transfer constant,

| 0000
1 MOVX17
120
1 7 {constant}
1 _'n
N/ 10 N\
1 8 4 2 11
120411203 11202} 1201|1200
aqe g [ | e | e

The constant 17" is
1207.

® MOVE assignment area

output-to relay Nos. 1200 ~

3. To transfer the present value of a timer or counter
in units of 12 bits,

| 0000
IL
’ "

—10*—— —— 10! —— —— 10—,

[814]2]1[8]a]2]1[8Ta]2]1]

MOV TIMOOO
120
Present value TIMQOO

120
1200
1201
1202
1203
1204
1205
| 1208
1207
121
1210
1211
1212
1213

I

>

The 12-bit data are transferred and relay Nos. 1210
~ 1213 are automatically assigned to receive the data.

. Specifies the data of 1/0 relay Nos. 0000 ~ Specifies the data of 1/0 relay Nos. 0000 ~
000 ~ 137 0777, internal auxiliary relay Nos. 1000 ~ 000 ~ 1323 0777 or internal auxiliary relay Nos. 1000 ~
- T -1 1337, or special auxiliary relay Nos. 1340 ~ 1337 in units of 8 bifs.*’
1377 in units of 8 bits.*
~ Specifies the data ofrlatching relay Nos. 000 - Specifies the data of latching relay Nos. 000
KROO ~37 | T'377'in units of 8 bits.** KROO ~37 | 7377 in units of 8 bits**
~ Specifies the data of shift register Nos. Q00 = Specifies the data of shift register Nos, 000
SRO0~37 | 7377 in units of 8 bits,** SRO0~37 1377 in units of 8 bits.**
MOV X00 ~ x99 Specifies 2-digit constant 00 ~ 99,
Timer/ Specifies timer or counter Nos. 000 ~ 177, Specifies the data of 1/Q relay 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 s -
~ Specifies the data of latching relay Nos. 000
KROO~36 | 377 in units of 12 bits,
~ Specifies the data of shift register Nos. 000
SROD ~ 36 ~ 377 in units of 8 bits.
NQTES:

1. * When the 15t word is entered as "'000"”, the 8 bits of I/O relay Nos. Q000 ~ 0007 are assigned.
ntered as "KR0Q", the 8 bits of latching relay Nos. 000 ~ 007 are assigned. 1n case of SROD, the shift register

2, ** When the 1stword is e
assignment is the same

W

as the latching relay Nos,

—46—

*** When the 1st word is entered as “0020”, the 12 bits of 1/0 refay Nos. 0020 ~ 0033 are assigned.
Combination of the 1st and 2nd word data is free.
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W COMPARE (CMP} INSTRUCTION

The COMPARE instruction is used to compare any
two 8-bit data to compare an 8-bit data with a 2-
digit constant.

0000

100
120

CMP"

0200 LD 0000
0201 CMP 100
0202 120
0203

® Operation of each register
When the content of the R register is logica! O, the
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
those of relay Nos. 1200 ~ 1207 and the result of the
comparison is output to special auxmary 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 specified by the 1st word is equal to {=) the
. data specified by the 2nd word.
Special auxmary relay No. 1363:
The data specified by the 1st word is greater than (>)
the data specified by the 2nd word.
COMPARE operation assighment area

SYSMAC-M1R

1. To compare any two 8-bit data,

100 120
1000 1200
1001 1201
1002 1202
1003 1203
1004 1204
1005 1208
1006 1206
1007 1207

The results of the comparison are cutput as follows.
100 < 120 — Special auxiliary relay No. 1361.
100 =120 - Special auxiliary relay No. 1362.
100 > 120 — Special auxiliary relay No. 1383.

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

| 0000

CMP X 77
120

[f X77 is specified as the Tst word, the contents of relay
Nos. 1200 ~ 1207 are compared with 2-digit BCD
constant “77".

1.
2.

3.
4.

Specified the data of 1/0 relay Nos. 0000 ~ 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 auxiliary relay Nos. 1340 ~ ’ 1337, or special auxiliary relay Nos. 1340 ~
1357 in units of 8 bits.* 1357 in units of 8 bits.*
CMP - ! Specifies the data of latching relay Nos. 000 - Specifies the data of fatching relay Nos. 000
KROO ~ 37\ 377 in units of 8 bits.** KROO~37 | 7377 in units of 8 bits.**
- Specifies the data of shift register Nos.-000 - Specifies the data of shift register Nos. 000
SRO0~37 | 377 in units of 8 bits.** SRO0~37 | U377 in units of 8 bits.** . -
*¥00 ~ x99 Specifies 2-digit constant 00 ~ 99.
" NOTES:

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

assignment is the same as the latching relay Nos.

*** When the 1st word is entered as ”
Combination of the 1st and 2nd word data is free.
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** When the st word is entered as “KROQ", the 8 bits of latching relay Nos. 000 ~ 007 are assigned. In case of SR, the shift register

0020", the 12 bits of 1/O relay Nos. 0020 ~ 0033 are assigned.
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B ADD (+) INSTRUCTION ® Operation of each register
The ADD instruction is used to execute the addition of When the content of the R register is '09‘°al 0 °"|V the
2-digit BCD data. _ content-of the CY (carry) register (Relay No. 1360)
’ becomes “1” and no addition is executed. :
0000 When the content of the R register is [ogical 1, the 8 bit
I @ CY reset data of relay Nos. 1000 ~ 1007 are added to the 8-bit
- data of relay Nos. 1200 ~ 1207, and the result of the
+ 100 addition is output to special auxiliary relay Nos. 1350
120 ~ 1357 and the content of the CY register to special
' auxiliary relay No. 1360.
The result of the operation is initialized whenever the
Coding mode selector switch of the SYSMAC-M1R is set to the -
RUN mode. The content of the CY register (1360) is -
0200 - | Lp | 0000 - - cleared when the END instruction is executed.
0201.. | OUT-NOT| 1360 ' '
0202 + y 100. |
0203 120 .

1. To add 8-bit data,

Contents of 100 = 52 Contents of 120 =17 .

10! ~ 10° —\ —10 — TN . _..100 TN\ .. Content of carry
4 2 1 8 1 4 2 1 8 |. 4. 2 1.1 8 4 2. 0.1 1360
1006 | 1005 | 1004 | 1003 | 1002 [ 1001 | 1000 1207|1206 (1205 | 12041203} 1202 1201|1200 o
vqer | g | g [ g | o | | g age [ g g [eqe | ege | eqe [ g
[ ‘ i ]
ADD i
* Result=69 ‘
CcY 10! \ 10° N

1|18 | aj 2|18 ]a4] 21
1360| 1357 | 1356 | 1355 | 1354 ] 1353 [1352 | 1357 | 1350] .
lloll “0" u1" rlill “0“ Jl1ll ”0" i “O"_ ll1l’l

2. To add constant,

© 0000
=i
]l_. ) 1360
- + %01
120

If X01 is specified, 2-digit BCD constant “01" is added
to the contents of internal auxiliary refay 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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e ADD operation assignment area | -

“SYSMAC-M1R

Specifies the data of IIO re!ay Nos 0000 ~ . Specrhes the data of £/O relay Nos, 0000 ~
000 ~ 134 0777, internal auxiliary relay Nos, 1000 ~ 000 ~ 134 0777, intérnal auxiliary relay Nos. 1000 ~
: 1337, or special auxiliary relay Nos. 1340 1337, or special auxiliary relay Nos. 1340
~ 1347 in units of 8 bits.* ~ 1347 in units of 8 bits.*
ADD PP ; i ;
- Specifies the data of laiching relay Nos, ~ Specifiesthe data of latching relay Mos.
&) KROO~37 | 500 ~ 377 in units of & bits. KROO~37- | 400 ~ 377 in units of 8 bits.**
SRO0 ~ 37 Specifies the data of shift register Mos. 000 Specifies the data of the shift register Nos.
~ 377 in units of 8 bits.** SRO0 ~ 37 | 000~ 377 inunits of 8 bits.**
X00 ~ x99 Specifies 2-digit constant 00 ~ 99.
NOTES: '
1. * When the st 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 KHOO” the 8 bits of latching relay Nos. 000 ~ 007 are assigned. In case of SRI:]EI the shift register

assignment is the same as the latching relay Nos.

3.
a.

B SUB (-} INSTRUCTION

The subtract (SUB} instrui':tiori is used to execute the
subtraction of 2-digit BCD data.

0000

@ Borrow reset

®*¥% When the 1st word is entered as “0020", the 12 bits of 1/O relay Nos 0020 ~ 0033 are assigned,
‘Combination of the 1st and 2nd word data is free.

Operation of each register

When the content of the 1 register is logical 0, only the
contefit of the Borrow register {1360} becomes 1" and
no subtraction is not executed.

When the content of the R register is logical 1, the B-bit
data of reiay Nos. 1200 ~ 1207 are subtracted from the
8-bit data of relay Nos. 1000 ~ 1007 and the result of

tha subtraction is output to special auxiliary reiay Nos.

— 100 1350 ~ 1357 and the content of the Borrow register to
120 special auxiliary relay No. 1360.
The result of the operataon is initialized whenever the
) mode selector switch of the SYSMAC-M1R is set to the
Cading RUN mode.
: The content of the Borrow reglster (1360) is cleared
0200 | LD ' ' when the END instruction is executed.
0201 QUT-NOT| 1360 '
T T T
0203 120
1. To subtract 8-bit data,
Contents of 100 = 52 Contents of 120 =17 Contents of
10! . 0% \ 10! 10° — . borrow

8 4 | .2 1 8 4 | 2 1 8. | 4 2 1 8 4 | 2 i 1380
1007 | 1008 | 1005 | 1004 | 1003 | 1002 | 1001 | 1000]| | 1207 | 1206 | 1205 | 1204] 1203 | 1202| 1201 [ 1200 "o
wgr | g [ogr Lo | o | o | = | =0 | [0 | =0 | "0 | =17 | =07 | 17 | =17 | 1"

[ * ;; J
sSUB et
Borrow 10t Result = 35 100
1 8 4 2 i g 4 2 1
1360} 1357 | 1366 | 13565 | 1354 | 1353 | 1352 | 1351 1350
MOHI uon uon “1“ lflIJl uorr “1" “0" .ll1rr
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2. To subtract constant,

0000
| It
11

1260

~-X01
120

If X01 is specified, 2-digit BCD constant “01" is
subtracted from the contents of internal auxiliary
relay Nos. 1200 ~ 1207.

® SUB operation assignment area

® 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) "

Specifies the data of 1/O relay Nos. 0000 ~ Specifies the data of 1/O 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 auxiliary relay Nos. 1340
~ 1347 in units of 8 bits.* ~ 1347 in units of 8 bits.*
suB 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 ~ 377 in units of 8 bits.**
~ Spé’cifies the data of shift register Nos. 000 - Specifies the data of the shift register Nos.
SRO0 ~ 37 ~ 377 in units of 8 bits,** SRO0 ~ 37 000 ~ 377 in units of 8 bits.**
X00 ~ x99 Specifies 2-digit constant 00 ~ 99.
NOTES:

1. * When the 1st word Ts entered as 000", the 8 bits of 1/0 relay Nos. 0000 ~ 0007 are assigned.

2,  ** When the 1st word is entered as ""KR00"
assignment is the same as the latching relay MNos.

, the 8 bits of latching relay Nos, 000 ~ 007 are assigned. In case of SROO), the shift register

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

3.
4. Combination of the 1st and 2nd word data is free.

B DIAGNOSTIC (FAL) INSTRUCTION
The FAL instruction is used to cutput 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-M1R. To use this
instruction, circuits which are presumed to fail or be-
come abnormal must be programmed beforehand with a
failure or abnormal mode (01 ~ 99} assigned to each of
the faulty or abnormal circuits. '

0000

} { FAL 17

Coding
0200 LD 0000
0201 FAL 17
0202
0203

® Operation of each resister
When the content of the R register is logical 0, nothing is
executed.

® When the content of the R register is logical 1, the failure

or abnormal mode (01 ~ 99) 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 FALOD instruction is
exécuted, the next value is acceptable by the FAL area.

FAL area (17)

10" \ / -10° ————
4 | 2| 1|18 a4 2|1

1346 | 1345| 1344 ) 1343 1342 [ 1341 1340

g [ g | g | oge | g [ [ oqe

® Values that can be assigned

—50—

FALOO . Clear
FALOT

! Failure or abnormal mode 01 ~ 99
FAL99
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B END INSTRUCTION

Insert this instruction at the end of a program.

oooo 001
o e — )

e [0 ]

Coding
0001 AND 0002
0002 | OUT 0050
0003 i H
0004
n o END -

# The program memory of the SYSMAC-M1R is provided
with addresses 0000 to 3999. The CPU scans program
data from address 0000 to the address with an END

instruction according to the sequence diagram.

0000
0001

[

3999

END

When performing a test run, insert an END instruction

at each end of a sequence circuit and then delete the
END instruction after confirming gach circuit. In this

manner, the test run can be executed smoothly.

51—
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5. Programming
5.1 How to Program

With the SYSMAC-M1R, a sequence circuit controlled
according to the sequence of the instructions stored in the
CPU memory. Therefore, it is necessary to observe the hints
on correct programming and programming order. '

M HINTS ON CORRECT PROGRAMMING

1. Since the number of contacts is not limited for input/
output relays, internal auxiliary relays, timers, ete., it can
be said that the best way to design a sequence circuit is
to configure a simple, clear circuit, rather than a compli-
cated circuit created by reducing the number of contacts.

2. In the SYSMAC-M1R, signals will flow from the [eft to
the right. In other words, signals will flow as if diodes
are inserted in the circuit as shown in {2})-a or {2)-b. To
operate a circuit without diodes in the same manner as
the circuit configured with general control relays, it is
necessary to rewrite the circuit.

Flow of signal

A B
——l —{} R
' & &)
£
c (&) b
; T
Y

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 cannected in parallel.

4. No output relay can 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, '

NC contact of an unused
internal auxiliary relay

1337,/

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
contacts that can be used per output relay is not limited,

0002 f'.‘l‘f"’, |
F—.—.—v—l‘ BE—

0050 0003 o
it il 0051

6. No relay contact can be inserted next to an output coil.
If necessary, insert it before the output coil.

. Two or more output coils can be connected in parallel,

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

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

~J

W PROGRAMMING ORDER
1. Program a citcuit from its left to right.

Program from left to right
0001 0003 0004 0005 0007 0008
Ak - {——(s)
0002 '
—i—

2. Assume the circuit elements located from the bus bar to
an output relay as one block. If a number of blocks are
in line, programming can be started from any block. .
However, pay attention in case of circuits utilizing scan
time or timing such as differentiator, shift register, etc,

'
!
¢

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
programming according to the predetermined order.

i

—t——
0001 0002
t—A——A—cr
0003 CNTOO1
Al — —|n
@& 56 counts
Program in the order of 1) -~ (3.

(3)

n+1 AND 0002
n+ 2 LD 0003
n+3 CNT 001

n+4 056
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4. Be sure to insert an END instruction at the end of each

program.

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

® Ladder diagram

0050

' 0000 0001 0004 0005 0006 0007

b

0002 0003 |
——I—

i

0100

talgo00 0001

lgg02 0003
| A

1] 9004 0005
———H

® Programming pracedure

{aloooo 0001 [blgoo2 0003
A= | |
LD 0000 LD oooz | [
AND 0001 AND 0003 L
OR
@ (2) )
| I
[el o0DSO . ‘ [elgogs . 0007
: LD . 0008
OR 0050 | AND' 0007
(dlogoa 0050 1 o100
___"_.__._
AND 0004 OR 0100
AND-NOT 0005
| AND
LD
QUT 0050

—53—

lelanos 0007

———

I} o100
4_|'__—

SYSMAC-M1R-

each bloek in the order of (1) to &) . Eventually, the
circuit will be programmed as one large block such as ®.

0000 LD 0000
0001 AND 0001
0002 LD 0002
0003 .| AND Q003
0004 | OR.LD-
0005 | OR 0050 -
. 0006 | AND 0004
.t o0007..| AND-NOT | 0005
® 0008 -|- LD - 0008
0009 AND 0007
) . 0010 OR 0100
0011 AND-LD
0012 | OuT 0050
n END
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® Operations of R and $ registers

1. [al 6000 0001
——

[b] 0002 0003
—i—

[a] [b]

LD Q000 _""‘—‘

AND 0001

L 000
AND 000

OR-LD

The content ("1~ or Q") .
of is stored in R
register.

Vacant

-

—

The content of R register is
ANDed with the content of
oo I
- . .and the result
of operation is stored in R
register,

000g 0001
Result of Tl Tl

Vacant
= (a]

— 1

The previous content of R

register is transferred to S

regi%toeor and the content of
Tl is newly stored
in R register,

-

[a]

Q002

-

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

Result of %92 0003

~{—| [a]
= [b]

The content of R register
{result [b]) is ORed with the
content of S registef (result
[al}, and the resuft of opera-
tion is stored in R register,

Result of ORing
fal with [b]
= {a] bl

Vacant

[
[a] [b] c]

0050
——

OR 0050 —

The content of 5% s
ORed with the content of R
register, and the resuit of
operation is stored in R
register.

Result of ORing
[a] [b] with [c]
= {a] [b] [c]

Vacant

(al [b][e] |X

(d, ¥

0004
——

| AND 0004 —

[al(b] e} [d, ]

fel ooos goo7
——i—

The content of %994 g
ANDed with the content of R
register, and the result of
operation is stored in R
register.

Result of ANDing
[a] [b] [e] with

id, | ‘ Vacant
= al (61 {c} (d, ]

[d,]

AND-NOT 0005

——

0005

LD Q006 '__‘

AND_ 000

[f]
(el

0100
——f—

The content of WS s
ANDed with the content of R
register and the resuft of
operation is stored in R
register.

Result of ANDing
[al [b] [e] [q,]

with [d, ] Vacent
= [a] [b] [e] [d]

The previous content of R
register is transferrad to S

.register. and the content of

HE- isstored inR
ragister.

0008
—

A

The content of R register is
ANDed with the content of

WP, and the result of
operation is stored in R
register.

| = lel

Result of o006 ooo7
-

ORO100 — e

The content of R register is
ORed with the content of

R , and tha result of
oparation is stored in R
register.

Result of ORing
[e] with [f]
= [e] [f]

fa] [b] [¢] [d]

x| [ellf]

AND-LD ———————

10, fa] [b] fc] [d] [e

11}

—l- OUT 0050 ———=

The content of R ragister is
ANDed with the content of §
register, and the result of
operation is stored in R
register,

L

E?]] [bllcl[d]le] | vacant

The result of R register is
output to output relay
OUTOO050.

%?]] blicl{d]le] | yacant

—5d—

{8} [b] [€] [d]
[a] [b] [c} [d)

ia] {b] [¢] [d]
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5.2 Applied Programs
B WHEN LD/OR/AND/NOT. INSTRUCT[ONS ARE USED
1. An example of parallel-serles c|rcmt

0000 0001 0002 00(13__
ﬂ—l H—F
0050

i}

a } b -
“block block

2.  An example of series-parallel circuit

0oco 00O

0002 0003

i

0005

0004

HI—

a
block

block

I b

3. An example of series-parallel circuit

b
g F " blotk 1
l . 0000 0001 0002 0003
H— | =
0004 0050

b
otk

I a. } b

block block

LD 0000
AND 0001
OR 0050
AND 0002
AND-NOT | 0003
ouTt 0050
END

LD 0000
AND-NOT | 00071
LD 0002
AND 0003 |
OR 0050
OR 0004
AND-LD -
ouT 0050
END

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

a, - b
ootk T T blosk
0000 0001 0004 0005
o=
0002 0003 | 0006 0007
——
poe @, — b,
blotk M biokk
a b —-
block black

LD-NOT 0000
AND 0001 )
LD 0002-
AND-NOT -~ | 0003
Lb-NOT 0004
. AND ‘0050 j
OR-LD o
AND-LD

outr 0050
END

LD 0000
AND-NOT | 0001 )
LD-NOT 0002
AND - 0003 j
OR-LD.

LD . 0004
AND 0005

LD . 0006
AND 0007
OR-LD

AND-LD

ouT 0050 |
END

aese

SYSMAC-M1R

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

For coding, enter 1/O 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-L.D
instruction.

Program block a. -

Program block b, and then block b, .
Combine blocks b and b, using OH LD
instruction.

Combine blocks a and b using AND-LD
instruction.

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

Program blocks b and b, in the same
mannier as above.

Combine blocks a'and b using AND LD
instruction.
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5. An example of connecting parallsl circuits in series

bttt

A

a
block

b c
block block

6. An example of complicated parallel circuit

7. An example of compl

0000 0001
— - @ LD 0000
0002 0003 LD 0001
—— LD 0002
AND 0003

0994 0005 OR.LD

1t L AND-LD
0006 0007 LD 0004
] AND 0005
OR-LD .
LD 0006,
AND 0007

OR-LD
ouT 0050

END

icated circuit

b block
0000 0001 0002
I
b2 | 0003 0004
C
block

black
jmd ] -
0005

0006 0007

3

——

e
block

8. An example of complicate.d circ'uit

0000 0001
A

0002 0003 0005

0100 0101 0102

)

0103 0104 0105

— =

0004 0050

1

0108

|_

LD 0000 a
LD-NOT 0001 j

AND oooz | °

LD 0003

AND.NOT | 0004 jc

LD ' 0005 d

LD 00086 -

ANDNGT | 0007 je

OR-LD dve
AND-LD {d+e)ie
OR-LD {d+e)-cto
AND-LD [{d+e)-ctb}-a
ouT 0050 | - -

END

e When a number of blocks continue from

block number a to n, the programming
procedure is the same as paragraph 4 above.
Namely, program the circuit in the foilowing
sequence, i

(@) blocka — (@ block b = (@) blocks
ab > @ blockc = (B blocks a-b-c

—

s The gircuit shown on the left may be re-
written as follows,

4000 GOOY Q002
Lb 0000
S AND-NOT | 0001
. 0000 Q030 0040 0CS0 : o) 0002
LG 0000
AND 0003
2000 0003 0004 0006 D007 | ANoHGT 1 5008
i AND 0005
GR-LD
LD 0000
AND 003
“ANDNOT | 0004
AND 0008
ANDNOT | 0007
0A-LD
ouT 0050
END

LD AND 0102
AND 0001 LD . 0103
LD 0002 AND o104
AND-NOT | 0003 LD-NOT 0105
LD-NOT 0004 OR 0106
AND 0050 AND-LD

OR-LD OR-LD

AND 0005 AND-LD

OR-LD ouT 0050
LD 0100 i

AND-NOT | 0101 END

)

—B6—
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9. An example of circuit requiring caution

0000 00

i o)
0001

11

OR 0001,
ouT 0051

AND-NOT | 0002

ouT 0080
END

10. An example of circuit requiring caution

0063 .

0000

LD
LD 0001
AND-NOT 0002
| orLD
: O AND 0003
—{00s1
. ouTt 0050
Separate the circuit as shown below. LD 0001
" 0000 0003 AND 0004,
I 4 ouT 0051
0001 0?32 END
i H
0001 0004
11. Examples of circuit requiring rewrite
A B .
—l f—{F——

0

——

—57—
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In such a case as shown on the left, program
relay contact: - after programming
output relay 0051. This action is necessary
for the following reason. Even if an cutput
is sent to output relay 0050, the content of
the R registér at point a wifl remain un-
changed. However, if _%¢> is programmed
before output relay 0050, the content of
the R register at paint a will change and
differ from the content sent to output relay
0051,

1f the circuit is to be programmed without

separating it, program a temporary memory

relay after relay contact-%p . The follow-

ing table shows an example of programming
after %P, :

LD . 0001
QUT-TR o
AND-NOT 0002
ORLD |
AND . . 0003
ouT 0050
LDTR 0
AND 0004
ouT 0051
END

Such circuits.as shown on the upper left
cannot be programmed and must therefore
be rewritten as shown directly below,

Since the two upper circuits are respectively

- configured with control relays; the circuits

operate even by the flows of signals shown
by the arrows. To permit the similar circuit
operation with the SYSMAC-M1R, the two
upper circuits rmust be rewritten into the
corresponding eircuits shown below.
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B WHEN TIM/CNT INSTRUCTIONS ARE USED
1. Long-time timer . _ -
a. Series connection of TIM instructions

0000 oy
i _ -@-505“ LD 0000:
1 Timoor TIM 001

—35 -"‘""_ 8osee | 500.

| TIMO02 LD-TIM 001
i TIM 002
© © @ 800

LD-TIM 002
ouT 0050
_ END
b. Use of CNT instruction {e.g.; 500sec)
0000  TIMOOT.

—Il—m—. @ 5 Osec LD 0000
TIMOO AND-NOT- _
=&n O Input TIM 001
° SR I TIM 001

S TCNT (100
0001 . Re 002 | . 050
sSET counts

‘*_"_7 R LD-TIM oot .|
CNTO02 - . LD 0001,

__“ o050 CNT 002

S 100
LD-CNT 002
ouT 0050
END

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

0000 . 1376
S input |
A CP
S oNT | - : .
- 0000 001 (700 AND 1376
E Reset |counts [ LD.NOT 0000
Al R |{700s)
o — CNT 001
CNTOO1 = “5o
1L —
o A, LD-CNT 001
- T “ouT 0050
END

2. Multi-digit counter {e.q., 20,000 counts)

0000 0001
Input
Il cP
CNT
0000 Reset | 001 {100 AND 0001
I R counts| | p.NOT 0000
OR-CNT 001
CN'll’l001 CNT 001
: 100
CNTOOT T LD-CNT 001
— ;P LD-NOT 0000
CNT
0000 002 |200 CNT 002
¥ Reset R counts 200
: LD-CNT 002
CNiIiOOZ O ouT 0BG
(D050 : :
END

—58—

In this circuit, a pulse is generated every 5
seconds by timer TIMOO1 and then puises at
intervals of 5 seconds are counted by count-
er-CNTQ02, 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-M1R is turned off. ‘

The SYSMAC-M1R has three types of
internal clock pulses {0.2see clock: 1375,
1sec clock: 1376, 0.1sec clock: 1377). By
counting any of type of pulses with a
counter, a long-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 circuit

0000
IL - TIM
e : - @ Ssec

0050 0000 ~ TIM 001
' 050 :
A @35“ LD 0050
TIMO01 :
- TIMO002 @ AND-NOT | 0000
' Ojol 2L . ' TIM 002
0050 a30
f——— LD-TiM 001
OR - 0050
AND-NOT-
002
0000 TiM
ouT 0050
0050 i :
l—t 1, - END
. Bsec ) ) hec
ON-delay - ‘OFF-delay

4. An e.x.amplé' of one-shot timer circuit

1000 TyMOp1
:
0000

1L
1]

1000

“ @ 1 .Ssec
1000 T1mo01
R

0000

0050

1.5sec 1.5sec

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

0000 TIMOO2 .

TIM
—il M.Q @ 1.0sec
TIMOO1 '

22/ 1 5sec

Timo01

. . .

D 1000
AND-NOT-
TIM 001
OR 0000
ouT 1000
LD 1000
TIM oo1. |
. 015
LD 1000
AND-NOT-
ity 001.
ouT 0050
END

LD

. 0000
AND_-I_I‘EI“O‘IT- 002
Tim 001
, 010
LD-TIM 001
TIM 002
015
LD-TIM 001
ouT 0050
END

—59—
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e One shot output is produced for only the

set tiine of TIMO0O1 after an input signal is
applied. {input 0000 > scan time)
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b. With clock pulse

1376
0000 {Clock pulse: 1.0sec)
1L
I n @ LD 0000 .
AND 1376
ouT 0050
END
A, B— 0.5sec
B WHEN LATCHING RELAY IS USED
1. Basic circuit
0000 0001 S R
——f il o LD 0000
0002 R AND 0001
H LD 002
OR 0003
0003 KR 000
1 :
END
2. A circuit to keep the time-up state
0oco 0001
‘"_"——I 5.0 LD 0000
TIMOO1 . Y5 ITAND 0001
i
545 kR TiM 001
R 050
003 LD-TIM 001
i LD 0002
KR 001
END

B WHEN IL/ILC INSTRUCTIONS ARE USED

1. Basic circuit

0000 [y ] 0001

— =

0002
F——i—=)
0050

0003
] f . 5.0sec

0004 0050
———J—{cr
CNT
0004 002 |25 counts
1r. H
Al

@

LD 0000
iL
LD 0001
OR 0050
AND-NOT | 0002
ouT | 0050
LD 0003
TiM oo
050
LD 0004
AND 0050
" LD-NOT 0004
CNT 002
025
ILC
END

—60—

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.tsec 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-M1R has 256 latching relays with
relay numbers KRO0O ~ KR377.

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

Program 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 |L and
ILC instructions are executed.

When input 0000 is OFF, timer TIMOO1 is
reset but the present value of counter
CNTOO02 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 autormatically.
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2. Qutput branching circuit

3
0000 0001 0002
S L il
0056
B

B WHEN TR INSTRUCTIONS ARE USED

_0(1) 0004 .

_0?05 @

[ie]

®

1. Output branching circuit

0000 : QOOl

0050
H
H

—————

_?-?02 .

0003

~—1—0?

LD 0000
1L

LD 0001
LD 0002
OR 0050
AND-L.D

ouT 0050
LD 0003
IL

LD-NOT 0004
ouT 0051
LD 0005
ouT 0052
IL.c

END

OUT-TR ]
LD-TR 0
LD 0001
OR 0050
AND-LD
AND 0002
ouT 0050
LD-TR ]
AND 0003
OUTTR 1
LD-TR 1
AND 0004
ouT 0051
LD-TR 1
AND-NOT 0004
ouT 0052
LD-TR ]
AND-NOT | 0003
QUT-TR 2
LD-TR 2
AND Qn0s
ouT Q053
LD-TR 2
AND-NOT | 0005
ouT: 0054
END

—B81—
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IL instructions can be used for programming
an output branching circuit (i.e., tree
circuit), - .

| L. 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 (a)to .

In case of an output branching circuit,
temporary memory relays (TR0 ~ TR7}
are used at each branch point.

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.
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B WHEN JMP/JME INSTRUCTIONS ARE USED

1. Basic circuit

0000 0001 0002
pEESY % o
0050 '

®

2. Output branching circuit

AP, 0001
0??0 JVP |

®

B 1-CYCLE DIFFERENTIATION

1.
1365 1001
— i@
1365
i
1000 S
]

Differential
pulse

0004 0050
I I——cp
CNT
# R
JME

_.n——n—.‘” 3
0005
®

JME]

0003
_I 5.0sec

JMP
LD 0001
OR 0050
AND-NOT | 0002
ouT: 0050
LD 0003
TIM 00t
050
LD . 0004
25 .
counts AND 0050
LD-NOT 0004
CNT - 002
025
JME-
END
LD 0000
JMP _
LD 0001
LD 0002
OR .. 0050
AND-LD
ouT 0050
LD .. .0003
JMP
LD-NOT 0004
ouT 0051
tD. 0005
ouT 0052
JME: -
END

1365
AND-NOT 1001
ouT 1000
LD - 1365
ouUT 1001

2

LD 1000
END

—B2—

Program the circuit by taking the common
line () after the JMP instruction; as a bus
bar. i

A JME instruction must always be added to
the end of a circuit employing 2 JMP instruc-
tion.

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

-executed.

When input 0000 is OFF, output relay 0050,
timer TIMOOO1 and counter CNTOO02 retain
their state immediately before the input is
turned off,

JMP instructions can be used in as many
stages as required, although this éondition
-is regarded as an IL/JMP error during the
program check,

Each time a JME instruction is programmed
the bus bar changes from @ w0 () .

When input Q000 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 ON/OFF
state immediately before the input is turned

- off.

* Special auxiliary relay 1365 is narmally ON.

Shown here is a 1-cycle differentiation
circuit when power is applied, using special
auxiliary relay 1365,
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2.
) 1000
7“’ Differential
pulse
1365 S
1
h 1000

{
LD NOT 1000
{
LD 1365
ouT 1000
END

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

LD 0000
LD 0001
LD 0002
SR 000

: 000
LD-SR 004
OR 0050
AND-NOT 0003
ouT 0050
END

parts

0000
| IN
{PH1)

SR
il CPooo

+—} R 010

0003

1l [] 4
(PHI)

Non-defective
parts

’) 2. Multi-stage shift register (2-stage, 16-hit shift register)

LD 0000
LD 0001
LG 0002
SR 000

010
LD-SR 013
OR 0050
AND-NOT 0003
ouT 050
END

—63—

Shown here is a 1-eycle differentiation
circuit when power is applied, using special
auxiliary relay 1365. In this case, be sure to
program the instraction *OUT 1000" at the
end of the program.

This cirguit 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 arbitrarily.

Data in excess-of 8 bits are automatically
cleared from the first-in data.



OMRON

SYSMAC-M1R—

B WHEN TIMER OR COUNTER IS USED THROUGH EXTERNAL SETTING

i. Timer . : - . 3
: ) Exfernal time D 1/0 (INPUT) units ® By connecting an external 3-digit'time

setting device to input relay Nos. 0000 ~

setting device
e 2 e ( - - 0013, the data of the external setting
x10% x10' ‘x10 a1 o device is used as the setting time of the
o 2 o timer, i :
20 o 3 of ot
1] o R
. :
D= | = b o
—=-2{0 . 3
4fo [+
6lo 11 a
oo 12 ©
Z2jo 3 o
*i4lo 4 o *
Slo 15 o
0jo 18 ©
240 7 o
4fa 18 Q@
Glo 13 o
g 20 0O
L
NOTE: * This area can be used for other inputs. : o )

0100 " 0101 . o :
| : |_| tsec ® TIMOOO operates for 81.4sec according to

. {External) the data of the external setting device shown
TIMOOO R LD : 0100 in the above figure.
— _ AND 0101 & When X:is entered into the TIM time setting
© 0 0050, TIm 000 area, external setting is specified.
e For example, when X 00 is entered, relay
X 00 Nos. 0000 ~ 0007 and 0010 ~ 0013 are
assigned as the external terminals for
LDTIM 000 external setting.
ouUT 0050 Also, when ¥ 025 entered, relay Nos. 0020

~ 0027 and Q030 ~ 0033 are assigned as the
external terminals. -

2. Counter External count D 1/O (INPUT) units .
setting device ¢ By connecting an external 3-digit count
x10? x10' x10° 3 g setting device to'input relay Nos. 0000 ~
o o 0017, the data of the external setting device
— | 3| =3 is used as the count,
20 Q (2] 2] o .
8| D3| i
s Y Y o [ Y e 2 215
—— 4O 5/
—i6{0- 7 .
L/ et 2 1 )
] 2 N
dfo w0 ofs ’
6k0 1 _o]7?
oko 12 ol
2fo 13 ols
*[14]o 14 o]si|»
&8¢ 15 o7
oic . Ot
2jo 17 ol3
4alo 18 o]s
Slo 19 o]7
o 20 O
_ A J

NOQTE: * This area can be used for other inputs.

0100
H CcP & CNTOQ1 operates for 814 counts according
CNT LD 0100 to the data of the external setting device
0101 001 shown in the above figure,
il R N LD 0101 e When X is entered into the count setting
[l CNT 001 area, external count setting is specified,
o For example, when ¥ 00is entered, relay
CNTOO X 00 Naos. 0000 ~ 0007 and 0010 ~ 0013 are
£ 050 - assigned as the external terminals for
H O LD-CNT 001 external setting. \
ouT 0050 Also, when ¥ 02 is entered, relay Nos. 0030
~ 0033 are assigned as the external
terminals.

—64—
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B WHEN FAL INSTRUCTION IS USED

o0 0001
()
0050 '
C 10sec
oosg  TIMO0O
1 %3 FAL
1 s o1
0002
I FAL
il 00

B WHEN CMP INSTRUCTION IS USED

D /O unit
A B
o 1 o
o 2 0
o '3 o
0000 [@ # .of 0001,
0002 | s o} o003~
0004 |6 s ofo0os [« _
0006 }o 7 ‘o] OOO7 : _
Too1g o & of 0011 CMP (<, =,>)
0012 Jo 5 o] 0013 |
0014 Jo w0 ol 0015
an16 Ja 11 of 0017
o 12 ol
o 13 ©
cC 14 ©Q
Q9 15 O
6 % o
c 17 o
o 1@ o
o 19 O
o 20 o
- 1000 ' (Tro)
[ CMP qo0
b 001
1361
i@ -
1362
1363
— @) >

LD 0000
OR | oos0
AND-NOT | 0001
ouT 0050
TIM 000

- 100
LD 0050
AND-TIM 000
FAL 01

14

LD 0002
FAL oo

Result — Leéss than (<)

‘Equal (=}

Greater than ()

OUTTR 0
CMP 000
001

LD-TR. 0

AND 1361
ouT 0050
LD TR™ 0
AND 1362
QuT 0051
LD:TR 0

AND 1363
ouT 0052

—B5—
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NOTES:

* in the left figure, the ON time of output
relay 0050 is monitored. {f the ON time of
output refay 0050 is less than 10sec, the
relay operation is normal. !f the ON time
exceeds 10sec for some reason or other, the
failure or abnormal mode (01} is cutput to
spécial auxiliary relay Nos. 1340 ~ 1347.

** To reset special auxiliary relay Nos. 1340 ~
1347, execute the FALOD instruction and
the lagical state of all the relays will become
sy

*

Special auxiliary
relay No. 1381
operates.
Special auxiliary
relay No. 1362
operates.’
Special auxiliary
relay No. 1363
operates.

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

o ln:the left figure, the 8 bits of relay Nos.
€noo ~ 0007 are compared with the 8 bits
o -eiay Nos. 0010 ~ 0017 when relay No.
1000 is ON and the result of the comparison
is output to special auxiliary relay No, 1361,
1362, or 1363, :

e 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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B WHEN MOV INSTRUCTIONS ARE USED
1. To externally display the counter data

D 1/0 (QUTPUT} unit

External
display - s
x10® x10' x10° o 1 o
0o 2 ©
"'" " [l 20 o o 21
- - 3 ale 0"1‘_"“—;
oLt 2 ) o]3 23
— -] -
] - ).
o Q1 fa—r
=1 |3
‘4]o 10 Tofs.
6o o}?
ofco 12 o
2§o 3 o3
*[4]¢ 14 o]s||*
6lc 15 o
ofo 15 o}
2lo 1t o3
4o 18 ofs
§jo 1w o]7
o 2 0
(- _

NQOTE: * This area can be used for other inputs

0000
Il ce
CNT
0001 001 _
il R999
CNTOO1
| &
1365 -
I MOV CNT 001
i 004

2. To externally display the diagnostic (FAL) resuit

NOTE: * This area can be used for other inputs.

i 1365

External
display

x10! x10°

AN
Lot

0000

LD 0001
CNT 001

999
LD-CNT 001
ouT 0050
LD 1365
MOV-CNT 001

004

D /O (QUTPUT) unit

]

,

pa

MOV 134

I i

005

o e oo e wo s s ojfos

FEEEEI N R S

o

Ol o0 000 0D 00 OIODT00 00

cjo coalo oo ol oo ofoiocdlocon

1365

LD
MOV 134
005

—B66—

& By connecting an external 3-digit display to

output relay Nos. 0040 ~ 0053, the chang-
ing data of the counter is indicated on the
external display.

Since the counter is of a decrementing type
the external dispaly indicates the remaining
counts.

’

Special auxitiary relay No. 1365 is normally

= mark indicates the location to which data
is to be transferred by the MOV instruction.
{Data 004 indicates external terminals 0040
~ 0053 to which the data is to be transfer-
red.)

In the left figure, the changing data CNT 001
is indicated on the external display through
external terminals 0040 ~ 0053,

By connecting an external 2-digit display to
output relay Nos, 0050 ~ 0057, the failure

or abnormal mode {01 ~ 99} is indicated on
the external display. o

# Relay No. 1365 is normally in the ON state.
¢ The numeric data 134 and 005 of the MOV

instruction are used by cutting the low-order
digit (0 ~ 7) of relay Nos. 0050 ~ 0057
(FAL data}.

In the left figure, the 8 bits 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.
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B WHEN ADD (+} INSTRUCTION IS USED

3

D 1/Q (OUTPUT! unit

External
setting
device A 8
x10' x10° ot o
o 2 O
— — 20 0o 3 0 21
] T
5
=3 | = 6..0F%
2 Slo7 ol
| (o o s ols
2lo 8 of3
4o w ofs
6l 11_ol7
(oo 12 o1
z2le 13 0 3‘
* *
4o 14 ofs
6lo 15 o7
ofe 1 of
23p0 17 ol3
4]0 18 0Ofs
6lo 13 o]7
o W O

R

NOTE: * This area can be used for other inputs.

1000

i -®
" 1350
+ 000
001

® 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 addéed together and the result of the
addition is output in BCD to special
auxiliary relay Nos. 1350 ~ 1357 and
1360. L

e The OUT NOT instruction {1360 is for

2. To add fixed data to externally set data

o9
(Con-s‘{t-;nt)

D 1/0 (OUTPUT} unit

External
setting -
device A 8
x10!  xi0° ° 1 0
- o 2 ©
— — 30 o ] o1
o T Y
|3 | F a2
— 3 () oSt e BN oy
35 ofo &8 of:
. 2lo 9. ofs
4l 10 Q)5
LS o 1 _of?
ojo 12 ol
(2 o B0 3]
* »
410 14 s
Slo 15 o7
ojo 16 Of1
2o 17 © 3l
4jo 18 ofs|
klsle s o]}
[+] Q

NOTE: * This area can be used for other inputs.

| 1000
I &
+ X929
000

1. To add one externally set data to the other externally set data
D /O (QUTPUT) unit

External
setting device y .
1 0 o 1 ©
x10 x10 o 2 o
— | 9 4 ol o
hod o1
— | = 440 26 ol s ey
Blo: a | 7:pe—|
ofo o]
2lo 8 ofs
410 10 Ols
6o 1V o]7
[o]e 12 eh
2l 13 oz
* *
4lo 14 ofs
Blo 15 _ol?
ofo 6 o]
2]l 17 o]s
alo 18 ols
6lo 19 0]7]
o ® o

SYSMAC-M1R

Result of operation

1350 “or 2°
1351 “p* 2! x10°
1362 wpr |22 (8
1353 ‘1 23 <
1354 b 2°
1355 g | 22 | ki
1356 “q 23 {o}
1357 "0" 23 )

' 1360 1 I Carry

NOTE: * This area can be used for other inputs.

LD . 1000
QUT-NOT 1360
+ 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

1350 e |20 )
1351 EETZN I LR
1352 “gr 2? (3l
— 1363 o | 2y
1354 o 20
1356 % 24 | o
1356 g 2? (1}
1357 Rl
[H3e0 | 1 | Carry
LD 1000
QUT-NOT | 1360
X 99
000

—67—

In the left figure, the data 14" and
~84" 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 auxiliary relay
MNos. 1350 ~ 1357. i

At the same time, special auxiliary relay
MNo. 1360 {Carry)} operates, indicating
that a carry exists in the result.

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.
1360 ~ 13567 and 1360.

The QUT NOT instruction {1380} is for
initial resetting of special auxiliary relay
No. 1360 and this instruction must
always be used immediately before the
ADD (4] instruction.

The data %99 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 “89" is
added to the externatly set data “14”
when relay No. 1000 is ON and the
result of the addition “13’" which
represents the last 2 digits 113" is
output to special auxiliary relay Nos.
1350 ~ 1357. At the same time, special
auxiliary relay No. 1360 [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,

D 1/O ([OUTPUT) unit

D 1/0 {QUTPUT} unit

External T External
setting device A \ B setting device A B
x10" xi0° - e 1. o : 1 o o1 o
o 2 o ~x10° x10 . o 7 o
' AN e Y = = 2 jo 3 o] o
L] 1, Bl & . oo ol
(| = || 2= o 52 R s
— | & I P A — | = ——a 5t
I w B lo 7107 e g o7
- \ ofo 8 of, 1 olo & o]+
Zle 8 ofa 2lo 5. o]s
4le 10 ols 4]0 m:'o 5
Ble 1+ gl> 6lo 1 ol
[e]o 12 eofy ofo 12 ol
1
. : 0 =] ] . . 240 3 olsz
. 0 14 ©fs 4lo 1 ofs||*
$le 15 ofz) ] 6o 15 o7
0JO0 6 Ofy oo 16 o]
2leo 17 o3 2o 17 O3
alo 1 ofs afo 18 ols
6lo 18 of7] o 139 o]7]
o 2 o o 2 o

1000
- ®
¥ 1360
- Q00
001

» By connecting an external 2-digit setting

device 10 input relay Nos,.0000 ~ 0007
and 001 0.~ 0017, respect:vely, the data

. set by one externallv settmg dewce is

subtracted from the data set by the othe
external setting device and the result of
the subtractlon s output in BCDto
special auxiliary relay Nos. 1350 ~

1367 and 1360,

The OUT NOT iinstructicn (1360} is for
initial resetting of special auxiliary relay

NOTE: * This area can be used for other inputs. -

Result of operation

1350 - g 20
1351° “0vf 2t | x1ge
1352 g 22 o)
1353 0 »
1354 o 20 Y
1355 e 2 | a0
1356 e 22 (2)
1357 o | 2 )

|- 1360 | 1 ] Borrow

NOTE: * This area can be used for other inputs.

LD 1000
QUT-NOT | 1360
- ; 000

001

No. 1360 and this instruction must

 always be used immediately before the

r

SUBR (=} instruction.
The data 000 and 001 of thé SUB ( )
instruction are used by cutting the low-

.order digits (0 ~ 7] of relay Nos. 0000

~ 0007 and' 0010~ 0017, respectwely
In the left figure, one externally set data
“84" 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,

C D 1O (OUTPUT} unit

External
setting
. device A B
x10' x10° - o !t o©
o 2 o
— —. 1 '20 o 3 g,,z_’,
N . 2 B2 By
L 2 312
= .= —41 o5
: : . Py i)
olo s o|y
99— 2o s ofa
{Constant) +lo w0 o]s
: . ilo v gl7
ojo 12 o
“I'l2do 13 o]s
* #*
4to 4 ols
8lo-15_ol7;
ofo w o4
2o 17 o}
jajo 18 o}s
lo 18 9|7
o 2 o
1000

- X929

000

Result of operation

.\
1360 b L L
1351 v 2t 109
1362 R B
— 1353 Hgrr 2 J
e
1354 or | 2°
1355 e 21
0 x10!
1356 o] 27 :
1357 e 25 J
I_ 1360 o Borrow

LD 1000
OUT-NOT | 1360
—X 99

000

—68—

traction 20" is output‘to special
auxiliary relay Nos. 1360 ~ 1357, At

-, the same time, special auxiliary relay
" No, 1360 (Borrow) operates indicating

that the result is a compleinént, To

. obtain a true complement, the ‘comple-

ment must be subtracted from 00.

00 = 20 =—80
The data 80" is'then output 10 special
auxiliary relay Nos, 1350 ~ 1357 and
special auxiliary relay No. 1360 operates.

By cqnnecting 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,

The QUT NOT instruction (1360 is for

-initial resetting of special auxiliary relay

Na, 1360 and this instruction must
always be used immediately before the
SUB {—} instruction.

The data % 92 of the SUB {—} instruc-
tion indicates the fixed data and the
data Q00 is used by cutting the low-order
digit {0-~ 7) of relay Nos. 0000 ~ 0607
In the left figure, the data 14’ of the
external setting device is subtracted from
the constant 99 when the relay No. 1000
is ON and the result of the subtraction
85" is output to special auxiliary relay
Nos. 1350 ~ 1357, Special auxiliary
refay No. 1360 (Borrow} releases,
indicating that the resulit is a true
complement.
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W EXAMPLE OF ADD (+}/SUB {-) COUNTER CIRCUIT
! 1. Decimal 4-digit reversible counter

ADD (4} l(l;g:(;ict' Calculation result area (Special auxiliary relays)
I —{t000 | 1360] | 1357 | 1356 | 1355 | 1354 | 1353 | 1352 l“1351 | 135(ﬂ
sue (")Ug‘g;’t : Carry Borrow | 2 2° 2 AN o 2,
i '@ S R x10" (High-order digit} x10° (Low-order digit]
1(:?0 1;?3 ‘ @ 3 Work area {Internal auxiliary relays)
ir _ -
ADD {+) input 1207 [ 1206 | 1205 [ 1204 | 1203 | 1202 | 1201 | 1200 |
1000 . _ | differentiation = pe ot > > > P >
_ I @ \ VAN ./
S x10 x10° {Low-order digit}
1001 1005 ;
__I 1 [1217 | 1216 | 1215 | 1214 [ 1213 | 1212 | 1211 | 1210
SUB () input : 23 22 7 20 29 D92 2 20 _
1001 differentiation = N : /N - /
Il @ x10° (High-order digit} T 108
1002 Data area {Internal auxiliary relays) _ _
N
Lo [227 [ 1226 [ 1225 [ 1224 [ 1228 | 1222 [ 1221 | 1220 |
) +* 01 ) \ llolr l'lol' . llor' llol/ \ I 01 '0” IJO ol_/
120 x10 (High-order digit) x10° {Low-order digit)
MOV 135
120| | addition .
LD 0000 LD 0002
w0 ouT 1000 MOV-X 00
e LD 0001 o R 120
MOV 135 _ ouT 1001} MOV % a0
: 121 LD 1000 121
1004 _ AND-NOT | 1003 LD 1365
1l @ 3 ouT 1002| - | cmPx 81
. - ' LD 1000 ' ‘ 120
MOVX 00 L OUT 1003 AND 1362
o ' LD 1001 ouT 1006
AND-NOT 1005 LD 1365
- 129 ouT 1004 CMPX 19
C - LD 1001 121
MOV 135 .Subtractnon ouT 1005 AND 1362
120 LD 1002 ouT 1007
) - 121 QUTNOT | 1360 LD 1006
122 +¥ 01 AND 1007
- ) 120) QuUT 0050
MoV 133 a MOV 13s] :
: ) ® Special auxifiary.relay No. 1365 is normall
Reset ‘ - - ] 120 OFI‘\IC uxiliary.relay T ¥
19002 MOVE . 0o +% 09 & Special auxiliary refay No. 1362 operates
LI : 120 : 121 . when the result of the CMP instruction is
- equal {=}. .
: MoV 135 e Equivalence circuit
MOvVx 00
121
™ _-0002 Reset
1365 7 LD 1004 ;
3t CMPX 8 ouT 1360 0000 0o
- MOoV-% 0l .k O—=| Reversible
1362 122 0001 gy |counter
- @ o o—— |Decimal 4-digit
- 120 . l
1365 Ez’;gg'tue 122 : l
i} | cMPX 11291; eeh) MoV 135 ‘ S“,lt;tsc:ata (fixed)
12 - 120
. 62
L—| - 121 e |f it is desired to retain the count data in the
122 memory at the time of a power failure, use
) a latching relay and a shift register in the
) 1008 100| ’ . . MoV 135 work area. In this manner, the data can be
1 " l @ - 121 retained until a reset signal is input.
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B 8-BIT 4-STAGE FIFO SHIFT REGISTER
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Input unit > G000
nput unig H
Data entry Qutput unit
® Shift register (SR} ® -
lnput Q 0010 000 010 020 030 0050
Input 1 o211 001 D11 021 0231 0051
Input 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 005 015 025 035 0055
Input 6 0016 006 016 026 036 ~| 0056
Input 7 0017 007 017 027 037 ——— .| 0057
Reset
0002
® O O »
— 000
O 00— ®
i Data extract
Data entry
0000 ’ 1365 h
i} @ H MOV-SR 03| | SR030 ~ 037 are transferred to
. ] 005 0050 ~ 0057,
1000 1002 R <
; - W
—it A @ CMPX= 39 | | Are SRO30 ~ 037 “07?
Differentiation
1000 circuit 1362 3
—ﬁ—“ @ _' MOVSR 02 SR020 ~ 027 are transferred to
. A SR 03 SR030 ~ 037.
100 % ] SRO00 ~ 007 ' 9
] CMP: 00 -~
" . SR 00| |areall 0? MOVéH gg SR020 ~ 027 are reset,
1362 ot 1388 <.
s 00 —] CuPE. 30| | AresRO20 ~ 027 02
1362
MOV-SE 01 SRO10 ~ 017 are transferred to
SR 02 SR0O20 ~ 027,
Data extract ) 1--
L @ MOVE. 30 1| sro10~ 017 are reset.
-~
1003 1005 1365 : h
I W @ . T CMPEL 99| | Aresrot0 ~ 017 =02
Differentiation <
et 1362
1003 \ | cirevit MOV-SR 00 | | SR000 ~ 007 are transferred to
—— h005 SR 01 | | SROTO ~ 017,
P
1004 N
! MOVY 0o
1 MOVX 00 | | sSR0O30 ~ 037 SRO00 ~ (007 are reset,
11 SR 03 are reset, SR 00
Reset
b p2®2___ Imovk o0
SR 00
MOVY 00
SRO00 ~ 037
SR 01 are all reset.
MOVY 00
SR 02
MOVX 00
SR 03
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0000

LD
ouT 1000
LD 1000
AND-NOT 1002
ouT 1001
LD 1000
ouT 1002
LD 1001
CMP-X [0
SR Q0
AND 1362
MOV 001
SR 00
LD 0001
ouT 1003
LD 1003
AND-NOT 1005
ouT 1004
LD 1003
outT 1005
LD 1004
MOV-% 00
SR 03
LD 0002
MOV-X 0o
SR 00
MOV-X oo
SR 01
MOV-X oc
SR 02
MOV-% 00
SR 03
LD 1365
MOV-SR 03
005
CMP-X 00
SR 03
AND 1362
MOV-SR 02
SR 03
MOV-X 00
SR 02
LD 1365
CMP-X 00
SR 02
AND 1362
MOV-5R 01
SR 02
MOV -X 00
SR 01
LD 1365
CMP-X 00
SR o1
AND 1362
MOV-SR 0o
SR 01
MOV-X oo
SR 00

Special auxiliary relay No, 1365 is normally
ON.

Special 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.
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M PROGRAMMING EXAMPLE OF HIGH-SPEED

COUNTER UNIT

[llustrated below is a programming example when a high-
speed counter unit is inserted to the positions indicated in
the figute below on the CPU rack whose C 1/0, D i/0
selector switch is set to the D I/0" position.

f

Dcm L

Present value
read condition

XXXX
|

MOV 004

x10%, x10!

OOTln’O

_grm

MOV 005

x10%, x10°

CND

MOV

1]
08 x10%, x10°%

[_im]m]

I
A coincidence flag clear condition

HAX XX
1L

1l
B coincidence flag clear condition

XXKX .
I 0030
0073 B coingidence
il BrGoasing

o 4~7 [ 0~3 | 4~7 | 0~3 | 4~7
ch ch ch ch ch
' 01;10 0200 02;40 na;m 0340
0147 | 0207 | 0247 | 0307 | 0347 L
@ 01250 02210 02250 OSEIO 03‘150 .
0157 | 0217 | 0257 | 0317 | 0357
Cio oFFpi/e 0160 | 0220 | 0250 | 0320 | 0360
015V 0167 | 0227 | 0267 | 0327 | 0367 )
[o]ov 0170 | 0230 | 6270 | 0330 | 0370 |[°
[o]s { 3 ¢ 7 ; @
] 0177 | 0237 | 0277 | 0337 | 0377
Reset
condition
XXX
] @ Reset
A preset
condition 1000 .
I dl{' @ Start of A preset
L9494
MOVALA 1,100, x10t
Q00
MOV AAA x10?, x10° k Transfer of
: 001 set vaiue
MOV AAA
4 s
002 x10%, x10
1365
¥ @ End of A preset
B preset 1365
condition i @ For i-cycle differentiation
Xxxx 1001
]I FF @ Start of B preset
PN '
MOV A x10%, x10"
000
MOV AAA Transfer of
2 3 ranster o
001 x10%, x10 set value
MOV AA4 |, 104, x10°
002
1365 ,
@' End of B preset
1365

For 1-cycle differentiation

Transfer of
present value
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M PROGRAMMING EXAMPLE OF D/A CONVERSION UNIT
illustrated below is a programming example when a D/A
conversion unit is inserted to the positions indicated below
on the CPU rack whose C 1/0, D 1/O selector switch is set
to the “D 1/O" position. '
CPU rack
Dch [ ] 1000 MOV AnA | ACH -
Al 020 | x10°, x10?
0~3 | 4~7 4~7
o ch ch . ¢ch MOV Add A CH ,
0gg0 | 0040 240 0340 021 | x10%, x10°)
0007 | 0047 | O1( | ‘0247 0347 MOV | BCH
00210 0050 | 0110 | 0150 | 62101, 0250 | 0310 | 0350 024 | x10°, x10*
ciigorrbin | 2017 0357 MOV MM | B CH
0020 | 0050 0360 025 | x107, (x10°]
olsv | 0027 | 0067 0367 | = '
e’ [ooso ooz 0370 o @ For 1-cycle
0037 | 0077 0377 L differentiation
\Expansion 1/O rack . & Data 444 or ooo are output to the D/A converter
Input 0~3 | 4~7 | 0~3| 4~7 | 0~3 | 4~7 | O~3 [ 4~7 using program scan.
Rsv ch ch -ch ch ch .| ch ch ch’
WJ 0490 _04;;0 0590 05;;0 ospo" 0'524'0 0700 07;!0
o | 0407 .0447 | 0507 | 0847 | 0607 | 0847 | 0707 | 0747
= 0410 | 0450 | 0510 | 0550 | 0610 | 0650 | 0710 | 0750
0417 | 0457 | 0517 | 08b7 | 0617 | 0857 | 0717 | 0757
0420 |- 0480 | 0520 | 0550 | 0620 | 0650 | 0720.{ 0750
cvo("® piyo [[0427 | 0467 |.0527 . 0567 1 0627 ‘0667 | 0727 | 0767
0423'0 "0'4270' '0523'0 0570 | 0630 0870 0730 | 0770
0437 | 0477 |.0537 | 0577 | 0837 | 0677 | 6737 | 0777

B PROGRAMMING EXAMPLE OF A/D CONVERSION UNIT

lilustrated below is a programming example when an A/D
conversion unit is inserted to the positions indicated below
on the CPU rack whose C [/O, D I/O selector switch is set
to the D 1/0"" position.

CPU rack
DCRT [ ] [
o 0~3 | 4~7 1t 0~3 |.4~7 | O~3 | 4~7
ch ch ch ch ch ch
0000 | 0040-|: 07 0200 | 0240 | 0300 | 0340
0007 | 004710 754 0207 |- 0247 | 0307 | 0347 | .
ﬁ 0010 | 0050 50-| 0210 0250 03!10 0350 )
cirore oo 10017 | 0057 | 6117 *1 0217 | 0257 | 0317 | 0367
— 0020 | 0080 ; 01; 0 0220 | 0260 | 0320 | 0360
[O}sv 0027 | 0067 | i7.| 0227 | 0267 | 0327 | 0367
g" 0030 | 0070|013 ]'0230 1 0270 | 0330 [ 0370 o
0 0037 | 0077 {.012 0237 | 0277 | 0337 | 0377 |
Expansion /0 rack
input 0~3 | 4~7 | 0~3| 4~7 | 0~3 | 4~7 | 0~3 | 4~7
Flsv ch ch * ch ch ch ch : ch ch
[Ejov 0400 64;40 u’sgn 0540 | 0800 0640 | 0700 | 0740
o 0407 | 0447 | 0507 | 0547 | 0607 | 0647 | 0707 | 0747
et 0410 | 0450 | 0510 | 0850 | 0610 0650 | 0710 | 0750
0417 | 0457 | 0817 | 0857 | 0617 | 0657 | 0717 | 0757
0420 | 0460 | 0520 | 0550 0670 | 0660 | 0720 | 0760
cio (@) oio || 0427 | 0467 | 0527 0567 | 0627 | 0667 | 0727 | 0767
0430 | 0470 | 0530 | 0570 | 0830 | 0670 | 0730 | 0770
0427 | 0477 | 0537 | 0577 | 0837 | 0677 | 0737 | 0777

73—

1000 ' _
| |3 &
: : MOV 010
—i—F .
End A AnA
0120 ~MOV 011
FY VY

1001 | .
Start BI : @

o170 MOV 014
| ]
End B _CIiL]
0160 MOV 015
: [T 1]

Start A

ACH
x10%, x10?

A CH
x102, (x10%)

For 1-cycle
differentiation

Start B

B CH
x10%, x10!

B CH
x10%, (x10%}

Eor 1-cycle
differentiation

& Data from the A/D converter is fetched into

AAA or DDO using program scan.
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6. Operating Procedure

6.1 Cautions in Qperating SYSMAC-M1R

When operating the SYSMAC-M1R, pay attention to the
following points.

CAUTIONS:

* Before mounting 1/0 units in the CPU rack or before
making connections, be sure turn off the AC power baing
supplied to the SYSMAC-M1R or set the Power switch
{factory-set to the “ON’ position prior to shipment) of
the SYSMAC-M1R to the “OFF"’ position.

Before power application, be sure to set the desired
supply voltage using the voltage selector switch. (The rated
voltage is factory-set to AC 240V prior to shipmant.)

Be sure to set the C 1/0, D 1/0 salector switch and’
RAM/ROM selector switch properly. (Prior to shipment,
the C1/0, D 1/O selector switch is factoryset to the

“C 170" position and the RAM/ROM selector switch to
the “RAM" position.

Basic Functions

Since the CPU retains previously stared
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 to confirm whether or
not the program data written into the
CPU memeory through the program
console are in agreement with the pre-
determined rules {(syntax).

This operation is to place the SYSMAC-
M1R in the RUN (Program Execution}
state.

This operaticn 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 or counter during execution of a
program,

This operation is t0 monitor 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
tracing 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
of counter during the execution of a
program.

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

. This operatian is to change contact {or
coil) number(s} in a program due to a
circuit modification.

This operation is employed when contact’
(or coil} number(s) is to be added due to a
circuit modification,

This operation is to change contact {coil)
number{s} from a program due to a circuit
modification,
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6.3 All Program Clear Operation

Since the CPU retains previously stored data {of SR, KR
and CNT) in mamory (by battery back-up}, all the memory
contents must be cleared to write a new program into the
memory.

® Operating procedure

PROGRAM

." CASSETTE

B 5
&

DATA

>
g
o]
)
m
4]
7]

[

[

Ca| =3
ol (G [Co

.. Ready for
All Clear operation

] o] &3
Sl 1S3
2

All Clear operation
is completad,

NOTES:

1. By the All Clear operation, all the programs ({/0 relays
internal auxiliary relays, latching relays, timers and counters)
stored in addresses 0000 ~ 3999 are cleared.

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

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

Upon depression of the MONITOR key, the ADDRESS
digplay is extinguished. Subsequent depression of the CLEAR
key will cguse the ADDRESS display to indicate *"*0000.”

CAUTION: - 1
| After the PROGRAM mode selectnon depression of the I
| cLEAR key or any key other than the four keys shown [
| above will not allow All Clear operation to be axecuted. |n |
| this case, repeat the operation starting from the mode selec-
L tion. J

6.4 Address Setting Operation

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

® QOperating procedure

—PROGRAM A ——
—O-E-E-
¢ Display
Key ADDRESS DATA*

Address setting
is completed.
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NOTES:

1. Each address is set in 4 digits using numeric 0000 ~ 3989,
To set address “0000,” no numeric entry is required, To set
address 0003,” depress only numeric key[3] _and to set
_address “0023,"" depress only numeric keys and [7] .
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.

3. In address setting, when numeric data entered as an address
exceeds 3999, 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.

Key

b
]
Q
]
m
]
1]

DATA

T3
03
O L
T3

o S| (&9 (<2
[ I T
«| g3 [~z |=
cal || g3 [~<

Entry "'4048" is set

as address '0048."

MNOTE: * A beep sound will be
heard now.

6.5 Program Write Operation

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

.(— PROGRAM
}
'_"'"‘—“*@*E]—'—E]ﬂ@ -------- Address setting™

NOTE: * When writing a program from address ‘0000, no
address setting is required.

r Address \

——@_._@_.[E_.E ............ Setting of address from
which data write starts

H— -0~
) -[0-(
@ -&-0-E-
@5 —E-0-0
@ -0-0-0-0-0
T _ =

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

=

-]
SYSMAC-M1R
¢ Display
Key ADDRESS DATA
' IR Address
uouy setting
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L

5]

Lot | I i}

Fiy| g

[}

S| (23] [Ca {53

L
™y
Lo ] I [ |

Writing of LDOGOO
is completed.
Address advances
by 1.

[
™y
i’

BEE0

.
et
3.

)
z-
o (23

-~

2o (=3

[B203
TRIFIEIRE ¢
G

j
Ca 53
Lok | I o
2

3l B3

o
=3
Lt

v’
£5
I"u

Writing of
AND-NOTO)2

is completed.

Address advances by 1.

BIEC
I LY I X X

Cal =3 [=3] |52

ST [ [

" Writing of END
is completed.
Address advances by 1.

o | PO
O

Circuit for exercise and programming example

0160 0101 0102
'

——H .@ 0200 LD 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 OP and DATA displays are written into memory.

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

{1) When the key is depressed in other than the PROGRAM
mode. '

@ When a symbolic or numeric entry,error exists (numeric
entry error is applicable only when an SR instruction is
used).

3. When the WRITE key is depressed in the following cases, a
beep sound is generated to signal the requirement of a

rogram change. .

é When an overflow exists {no space for one word exists in
the last address where changing a one-word instruction to
a 2-word instruction).

@ When attempt is made to write an instruction with mare
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 wili illuminate.

WG WE E oY Gu k= A BO

e se 8 ee o0l

When the END key is then depressed, only the END
indicator @ illuminates, indicating that the instruction
ward END has been selected.
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Circuit for exercise and programming example

Correction Procedures when an error oceurs in program write

1.

If an error in programming is noticed before depressing the
WRITE key, depress the CLEAR DISPLAY key and the re-
entry operation becomes effective.

If an error in programming is discovered 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 [f] key and then depress the CLEAR DISPLAY key and
the re-entry operation becomes effective, |

6.6 Program Read Operation

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

address.
® Operating procedure

PROGRAM

[o]

Data read decrement

" NOTES: 1.
P is required.

-Address setting*

Data at se1 address

Data at set address
+1 is displayed.

Data at set address

"""" +2 is displayed.
) e F1 e O LI e —

When reading a p'rng‘ram from address #0000,

Address setting*

...Data at set address

is displayed.

Data at set address
—1 is displayed,

. Data at set address

—2 is displayed.
no address setting

2. The zero key rnart('e'q E’ may or may not-be depressed.

L5y

My
[na]
=

C3

Data read up
to the end of
the program

® Display
Key ADDRESS DATA
....... ; .. Address setting
,,,,,,, [GZ5 05— &[G I00] - oo o200
bedu Y LU is displayed;
- AND =
------- -------- T
CR
------- -------- %072
— AMND
[ 2T R ETE 1
CR
-------
. AND NOT
-------
auT
------- 0209 % [G12
ang rur
RUEREIE S ST
out . _
-[289) - ¥ [TI7
El
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0100 0101 0102
I_“— 0200 | LD Q100
0120 0201 |- AND 0101
H+— 0202: | OR _ 0120
0203 | AND-NOT | 0102
. 0204 ouT 0120
- 0206 END
NOTES:
1. At each depression of the (1] key, the data at the set

address +1 is displayed {i.e., data read increment}. However,
when the address reaches 3999, a beep sound is generated at
each depression of the [{]. key.

. At each depression of the key, the data at the set address
—1 is displayed [i.e., data read decrement). However, when
the address reaches 0000, a beep sound is generated at each
depression of the key. ) C

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

- on the display as follows. ) :

+« MOV .
cMP
*

Data _ ]

2nd word

2nd word

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 cenfirm whether or not the program
data written into the CPU memory through' the program
console are in agreement with the predetermined rules
(syntax). L '
Iterns subject to program check are as follows.
® (Coil duplication error - :
® Circuit error )
‘& |L/JMP error o
® END instruction missing error
Operating procedure

PROGRAM
f P P W . t until no error
@ c:r?t?ﬂi:nnelxists.
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® Display

When a program error does not exist

ADDRESS DATA

Key

END instyuction
and its address
ara displayed.

COoIL DOUBLE

.

CIRCUIT ERAOR
- IL/JMP ERRCR

.

‘END MISS

]

_If a program error exists, the address where the error exists and.
l;cs contents are displayed at each depression of the SEARCH
ey. ) .

Error conditions.
1. Colil duplication ertor
The “COIL DOUBLE" indicator 1Ilum|nates when
the OUT, OUT-NOT, OUT-SR, OUT-NOT- SR, SR,
KR, TIM, CNT or MOV instructions of the same relay
. number. except spemal auxlllary relays are. contamed
in a program. :
2. Circuit error
The R register and S register are controlled by com-
prting a difference between the number of loglcal
start mstructlons (LD and LD-NOT) and the number
of interblock Iogmal instructions {AND-LD and
OR- LD). If the dlfference is abnormal according to
the nature of the lnstructlons used when the result
"(OUT OUT ‘NOT, OUT-SR, ‘OUT:-NOT-SR, CNT
TIM, SR, KR, FAL CMP, MOV, MOV- NOT, +, —,
IL, 1LC, JMP, JME or END) is executed, it is regarded
_ as a circuit error; and the “CIRCUIT ERROR"
indicator illuminates.
3. IL/UMP error
IL and ILC instructions and .JIVIP and JME mstruc—
tions must.be used in pairs.
When this rule is not observed in'a program-as shown
below, “IL/JMP ERROR” indicator illuminates.
@ ILCUME) instruction is missing such as IL-[L
(JMP-JMP).
@ 1L{JMP) instruction is missing and only 1LC (JME}
instruction is present.
(@) The program ends with an IL {(JMP) instruction
before 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 MISS" indicator illuminates.

6.8

NOTES
If any programmrng error is discovered, correct the srrongous

program in accordance with the program write procedure.

2. A circuit error is detected by taking that portion of the
circuit from the LD-LD-NOT instruction after an QUT
instruction to the next OUT instruction asa unlt sub]ect to
detection.

3. Even if any of the following errors (except the END |nstruc-
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
@ 1L/IMP 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 3989.

RUN Operatlon

This operation is to place the SYSMAC-M1R in the RUN
{Program Execution) condition.
¢ Operating procedure

6.9

RUN

NOTES:

1. In the absence of an END instruction ina prograrn, the RUN
indicator will not illuminate even if the operation mode of
the CPU is changed to “RUN."” {Alt keys become in-
operative.} At the same time, the “END MISS" indicator
illuminates and the alarm buzzer sounds. In this case, change
the operation mode to “PROGRAM" and enter an END
instruction to correct the program. -

2. After the CPU start operating, if an error occurs due to CPU
failure or 1/O 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 8.4, LIST OF . ERROR MESSAGES.

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

o RUN

Monitor Operation

This operation is to monitor and d|splav the operatlng state
of each relay, the operating state of each bit in the shift
register or latching relay, or the present value of each timer
or counter during the execution of a program

H MONITORING OF THE OPERATING STATE CF

AN INPUT/OUTPUT RELAY OR INTERNAL
AUXILIARY RELAY

® Qperating procedure
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RUN

@—E-0-E-0-5

NOTE: The zero key marked E} may ¢r may not be depressed.

® RUN
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® Display : ® Circuit for exercise and progiamming example
Key ADDRESS DATA ) Q100 0101 ) 0102 I
B 0120
(=] 0120 'o1tl)3
031
@ TRDEFI‘.AYCGIL TIMO31 16.5sec
MONI a
T '@ @ Felzy o010 55 @
_ MONITOR'
7 1) e
B MONITORING OF VHE PRESENT VALUE OF _ 0200 LD 0100
A TIMER OR COUNTER 0201 | AND 0101 .
& Operating procedure 0202 OR 0120
AND-
RUN ) 0203 NOT | 0102
@ : ® RUN 0204 | out |0120
0205 LD 0120
& -E-0-H cacs | ano_| 0702
0207 TIM 031
= ) 0208 165
e Display 0203 | LD-TiM | 031
0210 ouT G121
0211 END
NOTES:

1. The operating state of each Fie] relay, or internal auxiliary
relay, is indicated by the “RELAY COIL" indicator {LED}.
This indicator jlluminates when the state of the specified
relay No. is ON and goes out when the state of the specified
relay No. is OFF.

2. The present value of each timer or counter is indicated
digitally on the ADDRESS display. When the set time of the

MONITOR, oart vatu of specified timer has elapsed {or the set count of the specified
TIM No. 3031 5 148, counter is up}, the "RELAY COIL" indicater tHuminates.

ELAY COIL 3. The operating state of each bit in a shift register or latching

relay is indicated by the "RELAY COIL" indicator. This
indicator illuminates when the state of the specified hit

NOTE: number is ON ‘and goes out when the state of ecifie
When the specified timer starts operating, the set time indicated on the bit numbeﬂ OFFg ) e of the sp d
ADDRESS display also starts 1o be decremented toward *0000." while s

indicating the present velue (i.e., remaining time.}, 4. Each depression of the [I] or . key s!._lbsequent-to the

depression of the MONITOR key causes a relay number,
. ) timer/counter number, or SR/KR bit number to be incre-
H MONITORING OF THE OPERATING STATE OF mented or decremented by 1. Thus, the operating states of

relays can be monitored consecutively,

A SHIFT REGISTER OR LATCH'NG RELAY 5. When the- MONITOR key is depressed in the following cases,

a beep sound is generated to alert the operator, Check for the

roper operating procedure.
In other than RUN mode.

® Operating procedure

RUN When a symbolic or numeric error exists.
ouT When an instruction other than OUT, OUT-NOT,
(@) % RUN - QUT-NOT-SR, OUT-SR, TIM, CNT, &R and KR s used,
6. When the relay number.reaches the upper |lr|'llt during the

monitor operatian, each depression of the key causes a

"_*""E] *E *@ _'@ beep sound to be generated to alert the optor Check for
the proper operating procedure.

( ) 7. When the refay number becomes 0 durmg the monitor
® Display operation, each depression of the key causes a beep

sound to be generated to alert the operator. Check for the
proper operating procedure.

Key ADDRESS DATA

B
i
L]

b | I L nte

DEE

oo’ I e 1 T
oo B2

b | I e e | |

AELAY COIL
MONITOR

’ B8R bit 053 1
® . in ON state,

SR bit 054 is
L in QF F state.
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6.10 Multi Maonitor Operation

This operation is simultaneously to monitor and display the
operating states of a maximum of 4 relays, shift registers,
latching 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.

& QOperating pfocedtire

RUN

@ —H-D-0-0-
O-@-{-
_..

® RUN

—— -
E

8

SE

P
n

lay

(]
]

The sbove key operstian

can be repeated up to 4
paints.

DATA

MONITOR
[
Q

MONITOR
] - - Multi-peint monitor start gy
o

MONITCA
L)

b2
MONITOR
o
L
MONITOR
[
L
MONITOR
—

| o

A
MONITOR
A

Q.

ol 23| o] B
- =3 [E3 3
Myl =< [€2

S ) [~a E

o

A
o o
NOTE 1

3

[y
iy
C3

MONITOR
p)
£
MGNITOR
r
A
MONITOR
[
0.
MONITDR
P

UR  NUI  MONITOR

np hms St

S o o G o

NOTE 2

S

"""" g - -2 Multi-poiny mnf-i‘nr
. The indicator flashes ON and OFF.
W The indicator lights.

NOTES:

1. When the output.relay No, 0120 registered in the No. 0
monitor cperates, the LD indicator on the OP display
iluminates.

2. When the set time of the timer No. 031 registered in the No.
1 monitor elapses, the AND indicator on the OP display
illuminates.

® Circuit for exercise and programming example

0100 01N

e S 2

0120

0120 0103
_."_._.| TIM
iL @1 6.5sec.
TIMO31
[
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0200 LD 0100
0201 AND 0101
0202 OR 0120
0203 | ANDNOT| 0102
0204 ouT 0120
0208 LD 0120
0206 AND - | 0103
0207 TIM - 031
0208 165
0209 | LD-TIM | 031
0210 ouT o121
0211 END -
NOTES:

1. During the multi-point monitor operation,-the operating
states of the relays, etc. registered in the monitor Nos. 0 to 3
displayed on the ADDRESS display will appear in the LD,

AND, OR and NOT instruction part of the OP dispiay.

LD No. 0 monitor
" AND —— No. 1 monitaor
OR |—— No. 2 monitor
NOT |~ No. 3 monitor

However, the above indicators do not mean that LD, AND,
OR and NOT instructions are used during the mutti-point
monitor operation. .
Special auxiliary relays such as those for operation result,
FAL area, ete. can also be monitored.

6.11 Trace (Continuity} Check Operation

When a circuit operation is to be ¢hecked 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.
® Qperating procedure
In the circuit for exercise shown on the right, the
proceduré to check the operating state of from
to Y in the programming sequence is'shown below.

RUN

&
—[-0-E-{J~b<
-

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

‘* RUN
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e Display _ 6.12 Forced Set/Reset Operation

Key ADDRESS . DATA This operation is to set or reset by force the operating state

o i of each latching rglay..the operating state of each SR bit, or-

____________ S— oyt the present value of each timer or counter during the execu-

SH guoufrr tion of a program. In this forced set/reset operation, the -

R
c
=T

)

€2

C3| (o
®

€ (€3

[8a3]
e [000 1]

N}
3 €32

o

it B L
£ "'-.—1
Ly T

TRACE g5

i
i

THACE i

g iy

TRACE 0103

ol [S3f [S3| Cop (T |Saf [EIp (S (&
L] I T I Lo L) O L Y L T L WO e
T [Ta] <3| |3 [€af €3 (€3] =2
S L X e I [y I P [

o

[ ]

Lo 0100

5
&5
My
[ ]
[
.

Lot
3
C3

The above example shows the case where relays 0101, 0103,
" 0105-and 0150 aré in the ON state and relays 0100, 0102
and 0104 are in the OFF state, -~ -+~ .
2, 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
Check sequence

0100 0101. 0102 0104 0105
— I H——)
0103 012 ' '

I

200 | ip [.0100| .| 208

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

4

NOTES:
1. The following three methods of trace check are available.
e Check starting from address 0000 T
- 4 ...
¢ Check starting from an OUT instruction.
Refer to the foregoing operating procedure,
® Check starting from an END instruction
> E -0 .
In general, an OUT instruction is first searched, and then
the continuity of that block is checked according to the
programming sequence.
2. 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.

3. A beep sound is generated upon depression of the key
afterthe address nurnber has reached *'3998." A beep sound
is also generated upon depression of the key when the
address number is "0000."

operating state of a refay 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.

W SET/RESET OPERATION OF THE LATCHING

R ’.\un—“— Contlnuity exists, RELAY

—Af—commiveies. @ Operating procedure

b ¥ 2 RUN-

AND o TRACE gi2p
........ TV e (@)
. L0 ;
AAAAA " 3 "3 5' @ - —1 I Continuity exists.

S—E-E-0-0-5 3
........ e 3 ,’3 E' oo oo -— f— No éontinuity exists. - :

h o —

aND RA [2] T
___________ Y @ —1— Continuity exists.

......... ~—J— No continuity exists. NODTE: The zero key marked @ may or may not be depressed.

L Digplay

Key ADDRESS

. G
oLy

H

a
C3
Ca

A B3

& &

L]l n

[t L
| I | [ o [

(]
[
22
o3
=

FTOR
| KR bl 377
TV RELAY cOIL s OFF.
MONITOR .
& . KR bit 377
,.. ..\ - issar [ON),
MONITOR. -
® - KR bit 377

is raset (OFF).

W SET/RESET OPERATION OF THE PRESENT
VALUE OF TIMER AND COUNTER

® Qperating procedure

RUN

. <
——*E]——E]*@K
: R N

KESET

e Display

Key ADDRESS DATA

=
2 ()
[ondu] I Lo
Lok I L
23 (B2
o | L | I |

Dntar T (e {
Lo | I L
L 1 I e
Za| |

TIM31 isnow
145,

TIM31 is up.

9 7 TIM 7 MONITOR
,,,,,,,,,,,,, ’ g TIM N
RESE]) ] b S k [ i e :ol |€5}_u preset

—80—



OMmRON

M

—

SYSMAC:-M1R

4, The foreed set/reset function is applicable-only 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 Inthe CASSETTE or PROMWRITER mode

;RUN ) 2 During other than the monitoring operation in the RUN
© . :

fod— (=) -(e) (=)~ E!*Iil

B SET/RESET OPERATION OF THE SHIFT
REGISTER

® QOperating procedure

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

When setting other than the address settmg and timer or
caunter data settmg is performed in the PROGRAM

9

ESE'I

® Display 6.13 Instruction Search Operation

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.

Key ADDRESS

B SEARCH OPERATION OF INSTRUCTION WORD

® Qperating procedure
Referring to the circuit for exercise and programmmg

SR biz 053 is
OFF,

/7 RELAY COIL

specified relay number is forcediy turned ON and the '
“RELAY COIL" indicator illuminates. 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.

Farced set/reset of the present value of a timer or counter,

When.the SET key is depressed, the present value of the

specified timer or counter number is forcedly cleared 1o zero
and the “"RELAY COIL" indicator illuminates.

Whern the RESET key is depressed, the present value of the
specified timer or counter number is forcedly returned to the
preset value and the "RELAY COI1L” indicater goes aut.
Forced set/reset of the sperating 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 QFF and the
““RELAY COIL’ indicator goes out.

81—

SEARCH operatien.

o exampie shown below, an example of searching _jp—
f;;;;i;oﬂgg,if - and (3 . instructions is explained here.
‘ PROGRAM
® Circuit for exercise and programming example ‘
0100 0101 ’
" " @ . — Relay No, —,
0100 : j N To END of
ulz 01.102 ' . E] D E] E @ @ program
KR 0103
L = ) =
0.
TIMG31 "16.5sec
- " (R O R Y R T e R o
—0 O @ . Drogram
‘ MOTE: The zero key marked @ may or may not be depressed.
_ Display
oo Theo ool [oermw o] Ky aooRess o pata
CAND | 0101 2 AT s
0202 | LD-NOT.|0100 0208 | 165 -
0203 | AND | 0102 0208 | LDTIM | 031 = [gEsa L {F
0204 KR 377 0210 | OUT 21 o m ‘ fﬁ?
0205 LD-KR 377 0211 END Y —
1 D e AU
AND
: R L T N . |1 1
NOTES: y e N (2] ;:; SEARCH" ndicator
orced set/reset of e operating state of a latching relay. I .. [17 fT} illuminates only
When the SET key is depressed, the operating state of the @ el 3 - for a moment during

H
i
Lt N IS

] &

cyl o

o3| =2
oot I L] R | S
- =3} [=3) <o |53

L)
i
[

“SEARCH" indicator

r illuminates only
® i for a moment during

= SEARCH operation.

H
=
A X
3

NOTE: The zero key marked Ei may or may not be depressed.
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¢ Circuit for exercise and programming example ® Display

0100 0101 . 0103 0104

0120
| S R
0120 .
— lL Tin
' @ 3.bsec

}

] 0205 ouT 0120
0201 AND 0101 02086 LD 0120
0202 OR 0120 0207 TiM 002
0203 AND 0103 0208 35
0204 AND 0104 0209 END

4
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 eauses 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 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

S
gi83

} 7 °

"“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 '

'F— PROGRAM

—Relay No,——

5 —E-0-E-E-E-E 8

" ———vireecr [ g | == 0 |—| 8 |— fsonme-- - To END of
s~ 1 ) o B T R o R

NOTE; The zero key marked @ may or may not be depressed.
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i.

@
3
b I |

Key ADDRESS

@
ik

L
[
R L] '] I | Y e

[
1]
=3
Lot
o | I b | Y e

3 3 Relay No,
() [GTED) e
E] ........... ................ R
N T s v
o) @D
b [EEGE] &[0 7D
e

- .
o 5
--------- ---------------- T
prev [ I - B ]
= A Relay No,
T FT 7 7 i setting
(e i
(e]- [EEET] 3
b [0 T 3
f - [E2E9
Circuit for exercise and programming example
0100 0101 0103 0104
————I——)
0120
0120
F o) 35
TIMO03 = 59880
. o . - .
0200 LD
0201 AND 0101 0207 TiIM 003
- 0202 OR 0120 0208 035
0203 AND 0103 0208 LD-TIM 003
0204 | AND | o104 0210 | ouT |o121
0205 ouT 0120 021 END

NOTES:

1. ‘Depress the RELAY CONTACT key, enter the relay number
{also depress the OP key in case of a 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 wards, 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.
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2. The second word of a 2-word instruction {(TIM, CNT, MOV, -1
CMP; +, —) eannot be searched. o ‘ ’
3. The “SEARCH" indicator illuminates momentarily while the ) :
address of the specified relay No. is being searched and goes L
out upon completion of the search operation. '
. K ] s n Relay No,
. L Lt is changed.

Data
[x) Ny
{

“SEARCH" indicator

6.14 Contact {Coil) Number Change Operation

This operation is to change the contact {or coil) number in
a program due to a circuit modification.

® Operating procedure

Referring to the circuit for exercise and programming
example shown on the right, an example of changing
output relay No. 0120 to 0125 is explained here.

PROGRAM

@

. ———Relay No. ————,

E-[-E)~0)~kd s
e O KN BN Ol R
'--—-—-— Data read
- -~ -G-8 S

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

=)

v

—

H
Q—q

—_

(=}
-

CLLak

tHESRE

® Display

Key ADDRESS

x

ove | I Lin0e
o | Lo I L
3| (23
ol B3 [
o3
Linbe
3
Ca
Lot

=3
c
51

ouT].... ...
A
74 F7ft i r it
K e P S o[l
_ ouT - .
0 01T N ouUTO0120is
) | 88 [E] searchen.
¥ o i ¢ ]
() - [ZZEL] - elf il
out
........... Nk > A=Y
el e e A 2| N |
= (5257
Al ot s
QuT J—
ouT]. ... =] s
o H A R L NI
ouT
............ Y] TR
Gl [EET T e lLo0
ouT
...... [y l=Nx] Sl o3 Retay No.
E] """ L’EU F"i """""" . is changed.
Qut
AT A=
(s} {28 oiif5
END
5 7 o 07 -
F2ES . g
=i
............ S0
; Address is
advanced.,

i

ey

&
rgl |
o 23
Py My

=2
Y
LN

Pl [Py
i
o

i
=
]

af |22
3| =3 Jea] ea (e |
Ll o] [Pef

=2
I:-
L

o503 0 OC 8L o5
o
Y

4

=1 : EEe

e
iy
Lns

-

oz e

® Cireuit for exercise and programming example
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0100 0101 0103 0104 -
)

0120| 0102 —

i | N 74

Il 1Al

0205 | AND

0201 AND 0101 0206 | AND:NOT

0202 | “LD" 0120 10207, 0UY: - | 0
0203 |ANDNOT | 0102 0208 |- END
0204 OR-LD |- :

NOTES: .

1. After an OUT instruction has been searched, depress the
key continuously to decrement the address number
until the address where the contact {(coil) number is to be
changed. The instruction ta 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. Therefore, 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 QUT instruction.

2. When changing an instruction, the contact {coil) number
setting is also required. :

3. 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. . e

4, 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
by 1. In this case, the “PROGRAM OVER" indicator will
iHurninate unless the last address has space for 1 word,
prohibiting the instruction from being written into memory.

5. When the 1st word of a 2-word instruction is changed, note
that the 2nd word of the instruction will be changed to 000.

6. When an OUT, TiM, CNT, SR, KR, MOV, + or — instruction
is to be thanged to another instruction, atso check the circuit
related to the instruction.

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

8. After the contact {coil) number has been changed, be sure to
perform the Program Check operation ( o] — & ) to con-
firm that the program is free from any programming error.

9. A beep sound will be generated upon depression of the
after the address number has reached *3299."" A beep sound
will also be generated upon-depression of the key when
the address number is *'0000."
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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

L34 ] 0104 .
—j—and —y— is shown.

' PROGRAM
@ |

r——Relay No.——
o Gl K e BN T ™=

CLEAR]
DL
— Relay No.——

B —(1~-(]-(o) (=) -@-1

NOTE: The zero key marked [a may or may not be depressed,

¢ Display

. E E‘

= i
e
122

2

3
A =2
L]

it
1]
ot —
ouT] T 0 f -
% [Cogg v
L) e
ooy
it Output
E] Un S 33 ® instruction
. is searched.
NNl N it .
E] TR RTI .
= ui
. = 7 1 L
@ Ly _t

o
S

o
°

Address to be
inserted.

T

£
=
o

tE

3
WUR Y Bar
=3 153

|

L
T
B
z
(=]

i
- Instruction is
inserted.

Lodu T Lo
I"'I_.J
(| o]
Loy I Lo I 'y
®

[

Pl el [P
3] =3
N iwy
]

bu'| I Lo
o | I

[aba
s
Lay

Aty

._
)
LY
o
)

el : [olols

NOTE: The zerc .kev marked : E} may or |-nlav‘;'\ol be depresseldA
® Circuit for exercise and programming example
0100- 0101 0103 0104
+—————H—@2)

0126 0102

——F

Check if instructions
after the inserted
address are properly
stared in memory.
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Before insertion : . - &

10200
0201 0206 | ANDNOT |0104
0202 0207 | ouT o198
0203 | ANDNOT| 0102 0208 | END:
0204 | OR-LD

After insertion& ' *
0200 | LD 0100 0205 | AND 0103
10201 | AND |o0101 | | 0206 [ AND, :[:0105:
0202 | LD 0125 | | 0207 [ANDNOT]| 0104
0203 | ANDNOT| 0102 0208 | OUT 0125

0204 OR-LD |~ | 0208 | “END

NOTES: ) ) ) o

1. Search am QUT instruction, depress the'm key repetitively
to advance the program up to the address whers the instruc-
tion is to be inserted. Next, depress the CLEAR DISPLAY
key, enter the instruction to be inserted and then depress the
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
2nd word of the 2-word instruction.is to be entered will be
automatically secured, : S

3. If a “Program Over'" condition occurs as a result of the
instruction insertion, the “PROGRAM 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, a
beep sound’is generated to-signal the operator that the
instruction cannot be inserted.

B. In other than the PROGRAM mode, no instruction can be
inserted and a beep sound is generated to alert the operator.

6. After the instruction to be inserted has been éntered,
depression of the INSERT key two or more times in succes-
sion will be ignored and no instruction can be entered. In this
case, a beep sound will also be generated to alert the operatar.

7. After the insertion of tHe instruction, confirm instructions
before and after the inserted address.” .~ "~

8. After the contact {coil) number has been inserted, be sure to
perform the Program Check operation { [u] - [} ) to
confirm that the'program is free from any programming
error. :

9. When the user memory is not equipped fully with 4K words
of RAMSs, no “PROGRAM OVER" check can be performed.

6.16 Contact (Coil) Deletion Operation

This operation is to delete cc_)ritact {or coil} number{s) from
a program due to a circuit modification.

® Operating procedure

Refarring to the circuit for exercise shown below, an
0104

example of deleting_"y_ is explained.

PROGRAM
@

—Relay No.—
g—-6-0-E-6-8
—_ i b UELETE]

NOTE: The zero key markad @ may or may not be depressed.
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¢ Display 5. After the deletion of the instruction, be sure to execute the

Program Check operation ( [« — ).-Particularly, the
program check is mandatory when-input, cutput oF clock
contact of such an instruction as TIM, CNT, SR or KR is

Key

—
J:::g
e
£

=3 9

o deleted. . S
T our 6. When the DELETE key is depressed in the CASSETTE, RUN
] T or PROM WRITER mode, a beep sound is generated to alert
- : : aut . : the operator. e
NG Lor.
_
___________ il QUT instruction

is searched.

-]
c
=

o
<.
5 )

[ .E:l
L0 [ o]
Lo | I L
| B L

 J

i |

'_ B Address 1o be
deleted. :

23
23
[
I =3
o2
Lo | Y ] R e { ]
o] bma] 122 3
: Py - c3
} Ll [P e

AOREOB8E

=

I"-_J ™
e

-3

| oz

X

ke

o3

_Preparation fer
delation -
A beep sound
is generated. -

L
[l

- =

-3
o:
oF
3
=
oy
i

Qut’ - . e
e o aan e [ £ __ Addressis -
CELETY ol Lju { S 185 incremented,
; : AN PP
TN~ - [ . - Aninstfuction
------------ ] R ® [ 105" immediately
-‘before the one 1o
A --be deleted is

. gonfirmed,

® Circuit for exercise and prbg’ré'rnminglexa'mple_' .

—{o15)

0100 0101 - 0103 0105 [G104]

il

‘0206 |  AND_ | 0105
{79207 [ANDNGT | 0104
0203 |ANDNOT| 0102 0208 | ouT. |o0128
0204 | or-LD | . | .| 0209 | EnD

| o100 .
0201 0101 0206 AND 't 0105
0202 0125 0207 ouT 0125
0203 |ANDNOT/| 0102 0208 END
0204 | OR:LD | - B 0

¥

NOTES: :

1. Search an OUT instruction, depress the key to advance
the program up to the address where the instruction to be
deleted is located, and depress the DELETE key twice in
succession. All the address numbers after the deleted instruc-
tion will automatically be decremented by 1.

The reason for depressing the DELETE key twice is to
prevent an thstruction from being deteted accidentally due to
an erroneous key operatian, The first depression of the key
causes a beep sound to be generated to signal the preparation
far an instruction deletion. The second and each subsequent
depression of the key cause instructions to be deleted one by
ane.

2. When a 2-word instruction (TIM, CNT, MOV, +, or —) is
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.
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7. EPROM Chip and Cassette Tape
Handling

7.1 Basic Functions

This operation is to transfer the contents
of any of the memory Nos. 0 ~ 3 in the
user memory {(RAM/ROM) program area
to the EPROM chip mounted on the
PROM socket.

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

0 ~ 3 in the user pragram (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. G ~ 3 in the user program
{RAM) memory area.

This operation is to record the contents of
the user program {RAM/ROM)} on a
cassette tape,

This operation is to transfer the program
data recorded on the cassette tape into the
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

Battery

PROM writer
socket

RAM/ROM
selector switch

User program memory

Memaory No. 0 : Address 0000 ~ 1023
Memory No. 1: Address 1024 ~ 2047
Mernory No. 2 : Address 2048 ~ 3071
Memory-No. 3 : Address 3072 ~ 3989

B TO USE RAM MEMORY
1. Set the RAM/ROM selector switch to the “RAM"
position,
2. Mount RAM chip(s) in the user program memory area
{Memory No. 0 ~ 3).
NOTE: Applicable memory element: 5516 or its equivalent

| CAUTION: I
! Da not turn the RAM/ROM selectar switch to the “ROM" I
[ pasition while the RAM memory is in use, or the program |
L _may be destroyed. 3
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B TO USE ROM MEMORY

i.

Set the RAM/ROM selector switch to the “ROM’
position.

2. Mount ROM chips in the user program memeory area

{Memory No. 0~ 3}

NOTE: Applicable memory element: 2716 or its equivalent

NOTES:

1,

7.3

Do not remove or insert any user program memory chip
(RAM/ROM} while power is being applied to the SYSMAC-
M1R. Otherwise, the memory chip may be destroyed.

. Completely erase the EPROM and then write data into the

EPROM. The contents of the EPROM are erased by irradiat-
ing ultraviolet rays on the EPROM surface through the erase
window. The EPROM cannot be erased completeby if the
irradiation by ultraviolet rays is insufficient. Therefore, be
sure to observe the specified erase time. Whether or not the
EPROM has been erased completely can be confirmed by the
EPROM Verify operation. {Refer to paragraph 7.10, Errors in
PROM WRITER or CASSETTE Mode.)

Erase time

Completely erase the EPROM according to the specifications
of the eraser to be used.

Frequency of re-programming

Limit the frequency of re-programming the EPROM to 7
times. |f the EPROM is re-programmed more than 7 times,
the EPROM may malfunction.

Program protection

To sustain the reliability of the EPROM, place the EPROM in
a protective case or wrap it in aluminum for if it is not to be
used for an extended period.

. 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 possible.

. Removal of EPROM

The EPROM can be inserted or removed while power is being
applied to the SYSMAC-M1R. However, never remove the
EPROM chip during the EPROM write read, or verify
operation.

. After the program debugging, be sure to attach a light-shield-

ing seal to the erase window in order to maintain the
reliability of the EPROM chip.

EPROM Write Operation

This operation is to transfer the contents of any of the
memory Nos. 0 ~ 3 in the user program {RAM/ROM)
memory area to the EPROM chip mounted on the PROM
writer socket. .-

) me— User program memory area T\
© @ @ ®
0000 1024 2048 3072
~1023 ~ 2047 ~3071 ~ 3999
F‘IPkI?OM PROM writer socket




OMmMRON

\ ® Operating procedure

(8)—PROM WRITER
|

H—E~E-E
Display

Key

DATA

User program
-~ memory No, 0
designation

EPROM write

LS

q _ User program
memory No. 1
designation

o3| [e3] o3
| (Pul
B e I P o I LR

L]
iy
(W]

EPROM write

X
= N
-
-

.. User program
memory No. 3
designation

EPROM write

on the DATA display indicates that the EPROM
eration 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.

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.

* * ¥

TES:

One of memory Nos. 0 ~ 3 must be specified. However,
when the EPROM Write operation is to be performed
successively from the memory Na. 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 will be accepted.

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

NO
1.
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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,

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 QOpeération

This operation is to transfer the contents of the EPROM

chip {mounted on the PROM writer socket) to any of the
memory Nos. 0 ~ 3 in the user program {RAM) memory

area.

User program area:

Yoy

@) @ @
0000 1024 2048 3072
~1023 ~2047 ~3071 ~3999

EPROM
{1k)

PROM writer socket

& Operating procedure

-—PROM WRITER
|

- — [
~ FLAY

® Display
Key ADDRESS
¥l
[RE IR}

=3 (€2
Linbu ] I e
Ca| =3
] B |

User program__
memory No. 0
is selecied.

*

H3E

5
=
[l
[ba
L

EPROM read

User program
memory No. 1
designation

-
Lok
Co*

L] | =] [=a] |-=
[ el (23] (=2 |22
I Bt P S I S o
- [ I g I (g I LK

]
5
2

EPROM read

iy
e b
-
20

Liser program
“memary No, 3

H [
THELRY
| o]
FR| I g
Mgl (S0

dasignatian
30T
PLAY LT

8 EPROM read
]
HO55

T
MRk
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*

.on the DATA d:splay mdlcates that the EPROM
Read operation is being executed.

== a8l on the DATA display indicates that ‘the EPROM

Head -operation has been completed and the next address for

EPROM read is indicated on the ADDRESS display.

For example, to transfer the EPROM chip data into memery

No. 1, depress the CLEAR key, specify memory No. 1 by

depressing humeric key 1-and then depress the PLAY key,

*E N

NOTES:

1. One of mémory Nos. 0 ~ 3 must be. specufled However, when
the EPROM Read operation is to be performed successively
from the memory No. 0, this memory number designation is
not required.

2. During the EPROM Read operation, if the power is turned
off or the EPROM chip is removed, the EPROM read will be
irfterrupted. In such a case, retry the operation from the
beginning.

3. When an error ocecurs during the EPHOM Read operatlon,
the Buzzer issues intermittent beep sounds to alert the
operator. )

4. Be'sureto perform the EPROM Verify operation to'check if
the data have been read properly by the RAM.

5. Upon completion of the EFROM Read operation, the
specified memaory No. will be indicated on the MEMORY
No, display. )

B. To stop the EPROM Read operation under execution, either
depress the CLEAR key or operate the mode selector switch
{to other than PROM WRITER).

7.5 EPROM Verify Operation

This operation is to verify the contents of the EPROM chip
{(mounted on the PROM writer socket)} against the contents
of any of the memory Nos. 0 ~ 3 in the user program
{RAM) area. :

Liser program area

@ @ @ ®
0000 1024 2048 3072
~1023 ~ 2047 ~ 3071 ~ 3999

ﬁPkF)‘OM PROM writer socket

® OQOperating procedure

--—PHOM WRITER

4
c oSN

& Display

Ke

<

R ol (ea| iea] (S 15
Za [Sa S| 2| oo [Ba ©
S ) I (S S T D
o s ool (3] €3 (=2 g

User program_ |
memory No, 0
designation

afoln

EPROM verify
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User program
“ memary No. 1
designation

EPROM verify

User program
© memory No. 3
designation

EPROM verify

* [33EE on the DATA display indicates that the EPROM
Verify operation is being executed. :

**  [250F . on the DATA display indicates that EPROM
Verify operation has been completed and the next address
for EPROM verify is.indicated on the ADDRESS display.

*** For example, to perform EPROM Verify operation between
the EPROM chip and memory No. 1, depress the CLEAR
key, specify memory No. 1 by depressmg numeric key 1,
and then depress the VERIFY key,

NOTES:

1. One of memory Nos..0 ~ 3 must be specnﬂed However,
when the EPROM Verify operation is to be performed
successively from the memory No 0, this memory number
designation is not required.

2. During the EPROM Verlfy 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.

3. When an error occurs during EPROM- Verlfv operatlon the
buzzer issues intermittent beep sounds to alért the operator.

4. To stop the. EPROM Verify operation under execution, either
depress the CLEAR key or operate the mode selector switch
{to other than the PROM WRITER position).
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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. .

[n the followmg, a general operational ﬂowchart is shown.

Cassette tape recorder
{commercially available} .

© CASSETTE
. - - TAPE OPERATION

) . - s ‘ : CASSETTE
’ ‘ Set mode selector @
switch to CASSETTE. . )

> ] (Typa SCY-FLGO1} or an intarface cord without resistor.

Check the particulars ‘
of error.
Connect cassette
interface cords.
. Tape Read or
y * Verlfv operation
Take corrective: . - : © ©
actian. 1 Ear . VERIFY READ -
Tape Write
h_ operation
© ﬂ—_ﬁé@e —— e ————— ——
MIiC - IT : : B |
| CAUTION:
Cassette tape | SYSMAC-MIR| | cammoercially availabls interface cords are aquipped with a :
. rasistor. Be sure to use-OMRON exclusiva interface cord - I
|
4

Set file number
{decimal
4 digits}

v

Load cassatte tape
= and rewind it.

A
3
Set VOL. and TONE Set VQL. and TONE
controls of tape cantrols of tape
recorder to MAX, recarder ta MAX.
. Taperun | . __ _ ____ Tape run VR Tape run | — _ _ # Cassette tape recorder
far write for read for read operation

[c) ~ fecong () () |-~ - | - - G0~ ) | -~ .

i CAUTION: i
+ . ‘ % Camplete the oparatlnnl
. l_mthln 5 seconds. 1
. WRITE READ VERIFY_.o ] @ St
RAM/ROM— TAPE TAPE RAM TAPE =" \aom
An error exists. An arror
- exists.
NOTES: 1. Ee sure to use 3 monaural cassette tape recorder,
2. Use a new battery far the cassette tape recorder.
3. Always use a new cassette tape for recording.

Rewind Note that the presence of scratches or other damage
cassette tape. on the tape surface prevents data fram bheing
written or read properly.

. Voltage drop of the battery in the cassetie tape
recorder results in a decrease in the output level
znd consequently a 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

ho
v}
=}
I
m
w
w0
o
>
3
p

Key

it
L
b= Db

L} I [

LIEE
Lovbe| Y L | L
--| [E3] |=
Py e

File number
designation

=]

" Tape write
starts in
about 20sec.

fape write
continues for
about Smin.

End of tape
write operation

Upon completion of the Tape Write operation, be sure to
perform the Tape Verify operation to canfirm 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 unilaterally from the RAM/ROM. So, be sure to
confirm that the tape is running smoothly..

3. If the power i turned off or the cassette is ejected during the
Tape Write operation, the tape write will be interrupted.
Retry the tape write operation from the beginning.

4. During the Tape Write operation, no PROGRAM key input
will be accepted.

5. For the Tape Write operation, use the WR|TE — 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 CLEAR key or by operate the mode selector
switch {to other than the CASSETTE pasition).

7. Any 4-digit file number may be designated by the user,

7.8 Tape Read Operation
This operation is 1o transfer the program data recorded on
the cassette tape into user program {RAM).
® Operating procedure
Refer to 7.6, Cassette Tape Handling.

® Display

Key ADDRESS

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.

. 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 the CASSETTE position).

B, 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 operation will be
performed.

7. File number entry must be performed before running the
tape for read.

7.9 Tape Verify Operation
This operation is to verify the contents of user program
{RAM/ROM) against the programmed data recorded on a
cassette tape.
® Operating procedure

Refer to 7.6, Cassette Tape Handling.

& Display

m
w
7]

R

>
o
2

Key

et
Lo
2ol =3

3
i
3 {=3] =2

<3
|
c

File number
designation

L
My
L

ofololalh
bl

El
oY
]
-2

Tape verify
starts in
about 20sec.

Tape verify
continues for
«gbout Smin.

-~
] End of tape
2 varify operation

NOTES:

1. If the power is turned off or the cassetie tape is ejected
during 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).

—90—



OmRON

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 Tape Venfy operatlon will be

performed.

¢ CASSETTE Mode

SYSMAC-M1R

6. File number entry must be performed before running the R Framing error (2 stop bits do not
tape for verify. Lo exist for one start bit}
-1 = CRC check error {as a result of CRC
cCe check of one block (128 words or
7.10 Errors in PROM WRITER or CASSETTE ' 256 bytes} of data)
Mode Time out error (HEADER 2 {device
. - b B I or file number} is not output within
In the PROM WRITER or CASSETTE mode, the following L L 4| 35sec afte)r the start of the tape read
indications may appear on the ADDRESS and DATA Tape read ‘;"e’m” T
. f o L ormat errar {Initializer or separator
dlspi-ays, respectively. L Lt | codeisabnormal.).
¢ Display _ Device nhame error {The device name
o A | is other than the code “8180Q" of the
ADDRESS DATA £ L ! | SYSMAC-M1R in the tape read
— =, operation.)
Fr e | - JL L i :
PN N BN S M N ) File number error. (The recorded file
. ;W N = 1 1t | number does not coincide with the
) [ X file number entered bv key
~ Indicates one of the following operation.}
ogesr:yﬁgtr:;odes: b Y Y Framing error {2 stop bits do not
% Record (Write) L | exist for one start bit.) _
2 Play (Read} - = CRC chéck error (as a result of the
L 7 Verify aCC CRC check of one block (128 words
" Indicates the t(:peration or “« or 256 bytes) of data.)
error address {ln case of a N T
device name or file number -y = TlT_e out error (.HEADER 2 (de_awt_:e
_error, the error name 44| = ile number) is not output within
L i indicated.] : L | 3Bsec after the start of tape verify
© Indicates the PROM or CASSETTE _{ operstion.}.
mode. T = o of | Formaterror {Initializer or separator
3 PROM mode V:fi’fv : 2t 8 | code'is abnormak.)
. ¢ CASSETTE mode -
L ; . - . Verify error (Data recorded on the
- Indicates an error message. -|' ,'- h tape does not caincide with that
= = ™ | stored in the user program memary.)
Device name error [The device name
B DESCRIPTION OF ERROR MESSAGE :': - -': is other than the code “8180" of the
o U SYSMAC-M1R in the tape verify
¢ PROM M(_lde_ operation.)
- File number ervor {The recorded file
i I number does not coincide with the file
f L o | Verifyerror (as a result of verify number entered by key operation.)
rL L eheck for each written word) =
EPROM .
write ) Erase check error (as a result of the
t = 1 | EPROM erasure check before
- EPROM write}
EPROM 1 L | Verify error {as a result of EPROM
) verify -t L P 2 verify operation)
. ® Tape Format
) - HEADER 2 N Hexadecimal x 256 bytes
' NAME | File  ['FF" A A
i LEADER HEADER 1 13180" number l AA” BLOCK 1 CRCC IAA
No signat on max. 13sec Mark signai T \—LSEPARATDR Hexadecimal SEPARATOR
B beegs B0 ;‘ui;%;;h L__, o
T T ; ) T I T T
BLOCK 2 CRCC ['AAI] BLOCK 3 CRCC |“AA'] }5 CRCC [‘AA"I 0000 HEADER 4

\_[;SEPARATOR

CRCC: Cyclic redundancy check character

NOTE:

SEPAHATORj

91—

| —

Final . .,

Mark signal'lll.B ~ 5.5sec

CONTROL BLOCK
Indicates tape end.

SEPARATOR

CRC of BLOCK 32

— — i — — i —— ————f T — o —— i Al T . —— T Sy

For information on the Graphit programming console (CRT} Madel SCY - CRT10-81E(-82E), please refer to the OMRON Graphic i
Programmmg Console Model SYSMAC-CRT10 User's Manual {Cat. No. WS0-E1} published under separate cover.

.-———_-———-.-———————_-.—._—————_—_———- -
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8. Installation and Wiring

The SYSMAC-M1R is a highly reliable programmable
controller which is resistant to adverse environmental con-
ditions, However, in order 1o 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 instatling the SYSMAC-M1R programmabile

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 90%.

Location subject to corrosive gas or flammable gas.

Location subject to excessive dust, salt, or iron particles.

Location subject to vibration or shock. :

Location subject to direct sunlight.

8.2 Mounting Positions within Control Panels

When mounting the SYSMAC-M1R in a control panel, take

into consideration the operability, maintenability and

environmental resistance of the programmable controller.

1. To permit the use of the SYSMAC-M1R within the
ambient operating temperature range, pay attention to
the following points. '

a. Provide the programmable controller with adequate
space for ventilation.

b. Avoid mounting the controller directly ahove any
heat generating sources (heater, tkansformer_, resistor
of high capacity). '

c. Install a fan for forced ventilation if the ambient
temperature exceeds 50°C.

Fan

SYSMAC
-M1R

/TN

2. Avoid mounting the SYSMAC-M1R 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-M1R.

Power lines

200mm min,

SYSMAC
-M1R

200mm min.

4. Mount the SYSMAC-M1R as far away as possible from
high-tension equipment or power devices for the sake of
safety in maintenance and operation.

Input 200mm Output
_duct min. duct Power
duct

i

N N N NN NN Y

NN

TR

CAAY AR RAAANARAN RN ANR N AN AANR AT AR L e Ly

former
v
¥y
|
g
. |
SYSMAC W
terminal 7
block ¥
Power
Do not install any - terminal
powaer or heat block

enarating source,
?fuse, output relay,
timer, etc.)

5. Mounting the SYSMAC-M1R 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

1. When mounting the SYSMAGC-M1R programmable
controller within a control panel, the CPU rack is .

- hormally mounted above the expansion 1/0 rack with
each unit secured to the mounting panel! within the
control panel. When mounting an expansion 1/0 rack
at the side of the CPU rack, the expansion 1/O rack
must be located on the left side of the CPU rack.

A mounting space of 70 ~ 120mm is required between
the CPU rack and an expansion 1/Q rack or between
any two expansion |/O racks for vertical mounting, with
consideration given to the space required for wiring
ducts and the method of wiring.

Vertical mounting Standard duct dimensions

CPU rack cpu i

,E 70 ~ 120mm

l

Duct.|| 70 ~ 120mm

— 1
!
HuI:zmml\‘

mounting ua
30 ~ 50rnrn

Expansion 1/0 110
rack

RS S Ny

T

CPU rack
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2. Mounting dimensions

Mounting 460
hole for -
M5 screw ., |
- l CPU rack QTO
; ‘ & ;
1Ei0
Expansmn $ T t

I,fO rack I 150_

Expansion f
I 1/Q rack ! 150

| for T series H
E380 j
3. Wiring ducts

Use of wiring ducts is recommended for the external
wiring of £/0O units: Provide each.wiring duct with a

mounting base to facilitate the Wiring from each 1/0Q unit
so that the height of the wiring duct becomes nearly the

same as that of the expansion /O rack,

Standard duct dimensions
CPU rack

—{ 70 1 00mm=—

mm .
L [
50mm | Duct|Mounting || - 50mm

base™ ) DD

Expansion 1/O
rack

8.4 Processing of Wiring within Control Panels

1.

1/O connecting
cable

—93—

Pay attention to the following points for wiring within a
control panel.

Avoid accommodating the power supply cable {5V) for
expansion |/O rack and the 1/0 connecting cable in the
same duct for other wiring.

‘Use twisted pair wires of 2mm?® min. as the power supply

cable (DC 5V, 0V) for expansion 1/0 rack and keep

"them separate from high-tension or power lines and

input/output lines.

Connect the ground wire to the termlnal G on the
operating panel of the CPU rack. Use a wire of more
than 2mm? for grounding.

Complete the wiring so that the 170 Ilnes do not touch
the CPU rack.

‘Complete the wiring so as to facmtate the mounting and

removal of 1/0 units.
Complete the 1/0 wiring so that the 1/Q operation
indicators on each 1/0Q unit is easily visible.

N N N N R NN U N N O U U U N R R OV L N
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2. About wiring and power supply

P P% bl | 'O
CPU FAILURE RUN  QUTINHIBIT E AC IN
Externally operated I/Q relay contacts

©

Manual
input for
load
interruption

Power supp_lv

Xl.
e o n “—l- /
cE : nput/output
AC IN X X, control circuit
6 & o] F&E 11
1
NFB
I S
w O ’
SET
2 L4 >
—_
Relay X, operates
R — during RUN
operation
Relay X, operates
when a éPU failure
accurs.
Turns the load OFF
) forcedly by relay
X, contact

Power supply capécity

The power consumption of the SYSMAC-M1R is less
than 110V A. However, upon power application, inrush
current of about 5 times the steady-state current will
flow through the programmable controller. Take this
point into account.

Before power application, be sure to set desired supply
voltage using the voltage selector socket. (This socket is
factory-set to AC 240V prior to shipment.} Also confirm
that the power switch located at the lower right side of
the CPU is in the “ON’' position. (This switch is factory-
set to the ON position prior to shipment.)

As the power supply line of the SYSMAC-M1R, 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 circuit in the SYSMAC-M1R 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 1/0 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 100£2.
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MNOTE: * Refer to Section 8.7 for the hints on use of the externally operated |/O relay contact,

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 10082).

Note that commaon use of the grounding line with other
equipment or connecting to the beam of the building
may adversely affect the system.

Keep the length of the ground 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.
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® Supply voltage setting method

Voltage selector socket

Ingert the socket so that
the rated voltage indication
is visible.

O R R R LAY

SONROOVNRNRN N Y
SOCRRRRVL R

|
ther
equipment

1

Correct ‘g?'oundlrfé-
{at a grounding resistance of
less than 1000}

Incorrect grounding

8.6 Operation at Power Failure

1. As the power supply of the SYSMAC-M1R, supply power
within +10%, —15% of the supply voltage.

2. The power sequence circuit is incorporated in the power
supply unit of the SYSMAC-M1R to prevent the
programmable controller from malfunctioning due to a
momentary power failure or a decrease in the supply
voliage. :

a. Supply voltage drop
If the suppiy voltage drops below its 85%, the opera-
tion of the SYSMAC-M1R stops, causing external
output relays to turn off. '
b. Momentary power failure
0~ 1~ 2 cycle
I I ignores | Indefinite | Detects power failure J

‘.1.. The SY§MAC—M1 R.ignores a momentary power
failure Wot egcerding 1 cycle of power frequency.
2. The SYSMAC-M1R either ignores or detects a
momentary power failure exceeding 1 cycle but
not exceeding 2 cycles of power frequency.
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3. Should a momentary power failure exceeding 2
cycles of power frequency occur, the CPU detects
the power failure and stops. The CPU restarts upon
recovery from the power failure. The contents of
the respective timers, auxiliary rejays-and output
relays before the power failure are cleared.

CPU RUN/STOP Timing Chart

AC

PF Momentary power
{Power failure failure detection 'Iﬂme

detection signal

+5V .

GRE 5ms min.

{Power reset) ; Approx.

0.bsec
JL

Approx:JSOms

RUN relay ?pprox. .
g

fL

L . =
Initial software processing time

c. Auiomatic reset
The SYSMAC-M1R will automatically resume its
operation 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-M1R separately from other control lines. (Do
not shate the conductors of the 1/0 cable with others.)
2. To process the cables for the SYSMAC-M1R with power
cables rated at 400V 10A max. or 220V 20A max.:
a, Be sure to provide a minimum distance of 300mm
between both cables when their racks are paralleled.
b. Be sure to screen them with grounded metal plate
when both cables are placed in the same duct at the
termination process of the cable laying work.

Weak current cabie

I SYSMAC 1/0 circuit
@ SYSMAC power supply circuit
General control circuit
3} Power circuit

300mm min.

Groundin;) {at a grounding
resistance of less than 10081)

Metal plate

Grounding {at a grounding
resistance of less than 100Q)
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8.7 Hints on Use of Externally Operated 1/O

Relay

® CPU failure output

This output is-a no-voltage contact (SPST-NO) output
which is activated {ON) vwhen a CPU failure or 1/Q bus
failure occurs while the CPU is in the RUN mode.

RUN output
This output is a non-voltage contact (DPST-NO) output
~ which is activated {ON} while the CPU is in the RUN
mode. The output, however, is inactivated {OFF} when-
ever one of the following conditions ocecur:
{1} When-a CPU or /O bus failure occurs. .
{2). When mode other than RUN -is set.
{3) When a momentary power failure occurs.
(4) When the supply voltage drops below 86% of the

rated voltage.

{5) When the fuse in the CPU has blown out.

'_Switch'ing capacity: iOmA'.to.ZA

SRRSO

OUTPUT INHIBIT input _
When the QUT INHIBIT input terminals are short-

- gircuited (i.e., closed), the output relays release and
when the input terminals are disconnected (i.e., open),
the output relays operate.

LRI

Ali output relays are
int the ON state.
When contacts are closed: All output relays are
in the OFF state.

When contacts are open:
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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 Control 1/0 (C 1/O) units of

SYSMAC-M1R with OMRON proximity or'phbtoelectric

switches are shown below: '

8.8.1 Type SCYMI-JAT101/-1A201 )

1. AC two-wire system type: This type can be used -
conditionally.

SCYMI-1A 101
SCR ‘ - A201

Applicable models
e OMRON proximity switches

Can ba used,  X: Cannot be used.

2. "AC three-wire svstem type: Th;s type can be used.

2] JT&TW

1A201

Applicable models -
& OMRON photoelectric switches
Type E3A- DZD series
8.8.2 TypeSCYM1-IDO11

1. NPN output type:
This type cannot be used,

Models not applicable
¢ OMRBON proximity switches
Type TL-XO{M) series
{(+V: DC 10 to 14V)
Type TL-GO/-Q0O series
(+V: DC 12V)
NOTE: * Type TL-GO is not
equipped with a diode.
Type T1-QO incorpo-
rates a capacitor (0.01uF}
instead of a diode.
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This type can be used conditionaily.
W1
SCYM1ID011
5N
h—4

.

Models not applicable -

e OMRON proximity switches P vy
Type E2U-010) sories Condition of use: +V1 at DC 15 to 30V
{(+V: DC 12V} {+V at DC 10 to 30V)

Applicable models o o

This type can be used iti . ¢ OMRON proximity switches
vp used conditionally Type TLMOEL . o
—— y ) - [+V1: DC15 to 30V
SCYM1-1D011 {(+V: BC 10t0 30v}]

This type cannot be used. {Use Type SCYM1-1D022
Input Unit.} ‘

onstant
current i
supply

COM -

Condition of use: +V at DC 15V min.

Application models
o OMRON proximity switches
Type E2K-C25MED series
{(+V: DC 10 to 40V) -

This type can be used conditionally. :
Models not applicable
+v1 . o OMRON proximity switches

- Type TL-XCED series
‘ SCYM1-1D011 {+V: DC 10 to 40V)

! This type cannot be used. (Use Type SCYM1-1D022
Input Unit.} ' .

v %DUT. 3N
220 T T ' _
Ao\ov /(J)\COM
_ T

Condition of use: +V1 at DC 15 to 30V
{+V at DC 10 to 30V)

onstant-&"' N
current B
supply-

Applicable models
+« OMRON proximity switches
Type TL-N(F/HIOMEDO
[+V1: DC 15 to 3pV
(+V: DC 10 to 30V})

Models not applicable
e OMRON photoelectric switches
Model E3S series
Model E3S-L series
Modet E3S-G series
Model E38-X series
Model E3N series
{+V: DC 12 to 24V}
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2.  NPN open collector type:
This type cannot be used. {Use Type SCYM1-1D022

Input Unit.}

Madels not applicable
s OMRON proximity switches
Type TL-XPOI(M) series
(+V: DC 10 to 30V}
Type E2M-0O0PO series
{+V: DC 24V}

Models not applicable
& OMRON proximity switches
Type TL-LP5Q )
(+V: DC 10 to 30V)

This type‘cannot be used.

Models not applicable:
& OMRON proximity switches
Type TL-XD

SCYM11D011

3. PNP output type!
This type can be used conditionally.

SCYM1-1D011

Applicable models
o OMRON proximity switches
Type E2K-C25MFO series
{+V: DC 10 to 40V}

SCYM1-1D0O11

Constant-
current
supply

Condition of use: +V at DC 12V maﬁ.

Applicable models
® OMRON proximity switches
Type TL-XOFQO series
(+V: DC 10 to 40V)

4. PNP open collector type:
This type can be used conditionally.

SCYM1-1DO11
g Y —@+V .
4 I

Condit-ion of u-se: +Vat DC 12V ma_x.

Applicable models
® OMRON proximity switches
Type TL-XPO(MIP
{+V: DC 10 to 30V}

—o8—
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8.8.3 Type SCYM1-1D022
7y 1. NPN output type:
This type cannot be used.

Models not applicable
¢ OMRON proximity switches
Type TL-XT1(M) series
{(+V: DC 10 to 14V)
Type TL-NC/-HO/-FO series
{+V: DC 12V)
Type TL-GE1/-Q0O series

N {+Vv: DC12V)

) NOTE: * Type TL-GO is not.

’ equipped with a diode.
Type TL-QO incorpo-
rates a capacitor {0.01uF)
instead of a diode.

SCYM1-10022

Models not applicable
¢ OMRON proximity switches
Type E2M-01(] series
{+V: DC12V)

) This type can be used conditionally.

+V1

+v | [scYmi-ipo2z

COM
Q)
ov

Condition of use: +V1 at DC 24V *10%

Applicable modeis
& OMRON proximity switches
Type E3K-C25MED series
{+Vv: DC 10 to 40V)

—90—

This type can be used conditionally.
+V1

SCYM1-1D022

pY o
o
z

COM

Condition of use: +V1 at DC 24V +10%

{+V at DC 10 to 30V)
Applicable models )
¢ OMBRON proximity switches
Type TL-N(F/H)OMEDO
[+V1: DC 24V +10%, —15%
{+V: DC 10 to 30V}}

This type can be used conditionally.
+V1
/

JL SCYM1-1D022

COM

Condition of use: +V1 at DC 24V :lgé

(+V at DC 10 to 30V}
Applicable models
e OMRON proximity switches
Type TL-MOEO
[+V1: DC 24V +10%,—15%
{+V: BC 10 to 30V}1

This type can be used conditionally.
+V1
+v | [SCYM1-IDO22

Constant-
current
supply

ouT

;W COM
(0)

Condition of use: +V1at DC 24v *]0%

Applicable models
® OMRON proximity switches
Type TL-XOELD series
(+V: DC 10 to 40V}
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This type can be used conditionally.
-+
SCYM1-1D022

Constant-
current
supply

T

Condition of use: +V1atDC 24y *10%

Applicable models
® OMRON photoelectric switches
Model E3S series =~ ¢
Model E3S-L series
Model E38-G series
Model E38-X series”
Model E3N series
{(+V: DC 12 to 24V)

2. NPN open collector type:
This type can be used conditionally.
+V1 .

0+V SCYM1-1D022

OUT1 IN

Condition of use: +V1 at DC 24_\/‘1-1232

Applicable models-
¢ OMRON proximity swntches
Type TL-XPO (M) series
{(+V: DC 10 to 30V)
Type E2M-0OPQO series
{+V: DC 24v)

+1

#vi{ Tscymiipozz

IN
3 —
1.8 1w i

470 1W ?v com
@

Condition of use: +V1 at DC 24V +:g¥

Applicable models
e OMRON proximity switches
Type TL-LPGQ
{+V: DC 10 to 30V}

This type can be used conditionally.
+WV1

/L SCYM1-1D022
Fa '™ Y IN

«E
—

Condition of usé: +V1 at DC 24V +]§;’§

{(+V at DC 8 to 40V)
Applicable models
e OMRON proximity swm:hes
Type TL-XD :

[+V1: DC 24V +10%, —15%
(+V: DC 8 to 40V)]

3. PNP output type:

This type cannot be used. (Use Type SCYM1 1D011
Input Unit.}

Modeis not applicable
¢ OMRON proximity switches
Type E2K-C26MFJ series
{+V: DC 10 1o 40V}

SCYM1-1D022

Constant
current
supply

Models not applicable
® OMRBON proximity switches
Type TL-XOFO series
{+V: DC 10 to 40V}
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PNP open collector type:
This type cannot be used, (Use Type SCYM1-1D011

tnput Unit.)

SCYM1-1D022

Meodels not applicable
* OMRON proximity switches
Type TL-XPOP(M) series
{+Vv: DC 10 to 30V}

8.9 Hints on Use of Control I/O [C 1/0] Units
8.9.1 Input units

1. Input signal width
The width of a readable input pulse varies depending on
the number of program steps.

Input side

Cutput side |
ON DELAY —
 Max. input pulse width
= Number of steps x 0.1msec
+ 3msec + input unit delay
time .

OFF DELAY

2. LED indicators . . .
On the front panel of the input unit, an array of LEDs
are provided to indicate the operating state of each
external device connected. Since the LEDs illuminate
at a voltage lower than the rated voltage, be sure to
check the voltage when the LEDs operate unstably.

Input unit

- LED indicators

" Tester or L
voltmeter Refer to the specifications

of each input unit for the

voltages between respective
3. Bleeder resistor

terminals 0 through 7 and

COM terminal B.
Only the input current specified for the input unit
flows into the contacts connected to the input unit.
When contact failure is likely to occur due to insuf-
ficient input current, or when there is a possibility of a
large induced voltage from the external wiring, it is
recommended to insert a bleeder resistor in the external
circuit of the input unit.

0

(©)

= —1

External Im?:’t

power R < _Bleeder resistor uni

supply +  {Pay attention

[ELV) to wattage.)
» Resistance
- E{V}

R Contact current [ (A) — Input current {A) (Q}

o Wattage

wi=E)x2mw

~101—
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8.9.2  Output units

1. Maximum switching capacity
The following ratings are guaranteed within the
specified temperature range. Note that use of any
output unit beyond the specified temperature range
‘may result in damage to its internal elements or
shortening of its service life.

AC 250V

BA
DC 26.4V 2A 3A
AC 242V 1A 8A*!
DC 52.8v 0.5A 4A

A maximum 4 outputs may be turned on
simultaneously.
*2. 10msec max. Repeated for more than 1sec.

2. 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 reduces to 1/2 to
1/3 of that when AC peak current is applied.

A
Inrush 4 With incandescent lamp
current
DC
------- AC
Mean e, U .
value - r——— S ——s - S
current o ,
10 t {ms)

3. How to reduce inrush current {with SYSMAC M1-
0OC203 output units) S '
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.

L |
1 1

Bleeder method Limited resistance method

a. Bleeder method (i.e., to flow bleeder current by
inserting a bleeder resistor)
This method is not so effective for the Type 0A201
output unit in which some leakage current is
inevitable. For Type OC203 output units, a bleeder
resistor is inserted to cause a leakage current cor-
responding 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 80%
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.

. AC solenoid load and starting current

The starting current that flows through the AC solenoid
is severalfold to several ten-fold larger than the holding
current,

It may also continue for several 10msec to several
100msec. Therefore, use the solencid whose 1/2 of the
starting current is less than the maximum inrush current
shown in the maximum switching capacity of each
output unit.

. Electromagnetic switch load and capacity

There exists no problem when the output unit is used
to switch an electromagnetic switch directly if the
switch is of miniature type. As a guide to determine
whether or not the output unit can switch the load,
divide the current value obtained from the capacity of
the electromagnet before energization by \/2 . If the
result is less than the maximum inrush current described
before in maximum switching capacity, 1t is possible to
switch the load with the output unit.

420V A max. 840VA max.
- 560V A max. T120VA max.

. Effects of leakage current on loads

The leakage current of each output unit is as shown in
the following table. With the Type QD04 1, no specific
problem exists. With the Type 0A201, however, the
output relays may not release properly depending on
the size of the load to be switched, Therefore, when
using the output unit, pay attention to this point.

3.3mA at 110V, 3.6mA at 120V 100uA max.
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. Method to alleviate effects of leakage current In relay output type units such as Type OC203, the
When a low-capacity load is to be connected to the installation of a surge suppressor is recommended in
Type OA201 output unit, insertion of a bleeder resistor view of output contact protection.
in parallel with the load help minimize the effects of Transistor output type unit Type 0D041 has a built-in
ieakage current on the load. diode for its protection against surges. However, if the
- external wiring of the output unit is extended {to more
0A201—1 o than 3m), the built-in diode may not be able to func-
: tion effectively. Therefore, insertion of another diode
JT [Coad | , is recommended on the load side.
::;:3; Type QD041
—_——— At AC 110/120V, use * - * ]
a resistor rated at 5 to ‘ | DC
10k 3W. ‘ |< ! |
. Switching of load with OA201 and contact .

Avoid arrangement of a contact circuit in paraltal with
the Type GA201 output unit as shown below, or the Since triac output type unit Type OA201 turns on in
internal elements of the output unit may be damaged. the vicinity of zero volt and turns off in the vicinity of
1§ such circuit arrangement is unavoidable, be sure to ) zero current, the generation of surges can be reduced
insert an RC network in parallel with the contact. to a great extent. Because of this feature, the butput

unit requires no surge sUppressor.

10. Minute load switching
Since the output relays incorporated in relay output
type units such as OC203 are for power switching,
their contact construction is not suitable for switching
very small loads. Therefore, these output units are not
strongly recommended for minute load switching.

® Minimum permissible load

. Countermeasures against surges | 0C203 [ DCEY . 10mA
The SYSMAC-M1R is provided with adequate measures .
to prevent the output unit from malfunctioning due to 11, Service life of relay output type unit
surging, for example, when switching a lamp load. The service life of each output unit is as shown in the
However, take note that a surge voltage of several following table. -

1,000 volts may occur in electromagnetic switches, AC
solenoids, etc. _ _
For general-purpose relay such as OMRON Models MY , T 200,000 900,000 2,000,000
and LY, no countermeasure against surges is required, SRR AR operations operations operations
For larger loads than these relays, the following counter- Note: Both AC and DC are rated loads.
measures are recommended. It should be noted that
when either of the countermeasures is provided, the
release time of the relay will be delayed slightly.

If a'surge suppressor is mounted to the load to be
switched, or if the load is smaller than the rated ioad,
the service life may be extended severalfold to several
ten-fold longer than the rated service life.

In addition to the service life of the contacts, the relay
coil characteristics will also deteriorate. Therefore, it is

i recommended to replace each output relay every 3 to
| Select a diode 5 years even if the number of swm:h_lng operations of
C«D c with the proper the relay has not reached the rated life. (Refer to the
breakdown . - e
GD . @) voltage and foliowing service life curve.)
current ratings
according to
~ the load.
AC power DC power supply

supply
C: 0.5uF 220% max. Non-polarity

Breakdown voltage 1500V min.
R: 50£ +30% max. 0.5W
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12.

13.

. 16000 s
5000 =
Fi DC24V " ‘poagy A
2 N resistive '°adeindudtive load
g_ 1000 = (!L‘IF} = 7msec)
& Ss00 RN :
2 WANE AC 220V . ]
= NN - | resistive [oad
X 100 - }
2?'. 50 : ;: 1| -
§ f\c 220V inductive load
g p.f. = 0.4)
é 10
o e e 8

012 3 46 8

Maximum switching frequency

With the relay output type units, the built-in output
relays are limited for use according to thelr maximum
switching frequency. Type OC203 has a switching
frequency of 30 operations max. per minute (with a
minimum time interval of 2sec for switching).
Connection with [Cs such as TTL, C-MOS, etc.

Since the relay output type units are intended for
switching small loads, they are not suitable for connec-
tion with [Cs. Some transistor output type units, how-
ever, can be connected to ICs.

The saturation voltage of the output transistor is as
high as 1.2 to 1.8V, s0 the output unit cannot be con-
nected to a TTL whose V|| {0 input voltage) is 0.8V,
-B series C-MOS's (Motorola MC14XXXB, etc.) has a
V|L of 1.8V max. {at Vpp = 5V). Therefore, the out-
put transistor can be connected with any of B series
C-MOS's. - -

“The UB series C-MOS's (Motorola MC14XXXUB,

Toshiba TCXXXUBP, etc.) has a V| of 2V max. {at
VDD = 10V), the output transistor can also be con-
“nected with any of the UB series.

_ " "Vobp =
" oDo41 1
+v) |
£ VLBV DIE  FRIN oos
L + w0
"i ! “'pix Rs = |
4 ov
Tov

e Diis a diode / Reverse-breakdown voltage: 30V min. )

Capacity : 120mA min,
* Rgare: VoD | 10V | 18V
Rg 10k | 15kQ
2 is 3m max.

. RiNi . VoD
IN is determined as follows. £S5 (ke
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9. Maintenance and Inspection
Y To sustain the hrﬁper system operation at all times, it is

necessary to inspect the SYSMAC-M1R daily. If any trouble

oceurs in the SYSMAC-M1R, how the system should be

protected and how soen it ean be recovered from the failure
become important. In this chapter, the items to be inspected

on the SYSMAC-M1R and the actions to be.taken if the
SYSMAC-M1R fails are described. '

9.1 Inspection

To make the most of the functions of the SYSMAC-M1R
under the best condition, it is necessary to inspect the
SYSMAC-M1R daily or periodically.

B INSPECTION ITEMS

The SYSMAC-M1R 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,

SYSMAC-M1R

NOTES ON INSPECTION

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-cotton cloth mois- -
tened with industrial alcohol, Be sure to plug in the
flat cable after removing the cloth waste.

B TOOLS AND TESTING EQUIPMENT REQUIRED

According to the environmental conditions, it is recom-
mended to advance the date of inspection. Asa result of
the daily or periodical inspection, if the SYSMAC-M1R

is found to be outside the criteria in the foliowing table,

be sure to correct the SYSMAC-M1R so that it falls
within the prescribed cr|ter|a

AL power supply
1 {a} Voitage -
{b) Fluctuation

(1} Is the rated voltage available
when measured at the AC
input terminal hlock?

AC 110, 120, 220,
or 240V +10%,
=15%

{2) Does a momentary pawer
faiture occur freguantly or is
there any sharp rise or drop
in the supply voltage?

The supply voltage
must be within the
permissible fluetua-
tion range described
above.

Envirgnmental canditions
{8) Ambient temperature
2 (b} Humidity
{¢) Vibration
{d) Dust, atc.

Are the temperatura and humidity
within the respective range? .
(Whan the SYSMAC-MIR is
installed in a contro! panel, the
temperature within the panal may
be regarded as the ambient
temperature of the programmable
controller.}t

[a) 0 to +50°C

(&) 30 10 90% RH

{c} Must be free from
vibration.

(&) Must be fres from
dust.

Power supply of expansion
10 rack

[a) Voltage

Ib) Ripple

Avra the voltage and ripple within
the operating range when
measured at the terminal board
of each 1/0 rack?

Must canform with
the specifications of
each 1/0 unit.

4 Mounting conditions

{1) Are tha CPU rack and expan-
sion 1}0 racks secured
firmly?

The mounting SCrews
must not be [oose.

{2) Are each 1/0 units and
interface unit fixed firmiy?

Each |/0 base unit
ang its interface unit
myst nat be loosa.

(3} Is the 1O connecting cable
‘insarted cornpletely?

-| The connecting

cables r-ust nat be
loose.

{4 Is there any loose screw in the | The screw terminals r

external wiring? must not ba loose. |

(51 13 there any broken cable in The éxternal wiring [

the external wiring? | must be free from :
any abnormalities in P
- appearance.
(1} Qutput relays in the 1/O Replace with naw 1
5 Service life units ones if defactive.

(2) Battery 1 year 2
Fr————————————————————— 3.
( CAUTION: |
I Be sure to turn off the power before replacing any unit of |

the SYSMAC-M1R. I
L e s ——— e ————— ]
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9.

FOR MAINTENANCE
In the maintenance of the SYSMAC-M1R, the following
toals and testing equipment will facilitate the daily or
periodic inspection of the programmable controller,
1. Tools and testing equipment recommended as
mandatory equipment
® Screwdrivers (Phillips and round-blade)
® Tester or digital voltmeter
® [Industrial alcohol and all-cotton cloth
2. Measuring instrurnents recommended only if required.
® Synchroscope '
® Pen-recording oscilloscope

MAINTENANCE PARTS

1. 1/O unit
if the SYSMAC-M1R 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 1/O unit as a spare part.

2. Battery (Type SCYM1R-BAT80}
tn general, the service life of a battery is regarded as
the time when the terminal voltage of the battery is
reduced to 2,6V. When the battery has been dis-
charged, “BATTERY FAILURE” indicator
illuminates. Be sure to replace the battery with a
new one within a week after the “BATTERY
FAILURE’ indication. The life of the built-in
battery is considered to be 2 years.

3. Fuses
AC power fuse:
DC 5V power fuse:

Rated at 3A
Rated at 10A

2 Replacement of Battery
. —— — — —— — — ——————— — — — — — 9
Be sure to replace the battery within 5 minutes ]
—

Procedure:

. Prepare the replacement battery.
. Turn off the AC power.

Open the door located at the upper part of the 1/0
section in the CPLU rack.

NOTE: When the AC power is not ON at the time of the
battery replacement, first apply the AC power for more
than 10sec and then turn it off.
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Battery

= (]

4. Remove the M3 screw securing the battery and unplug
the battery connector.

5. Plug in the connector of the new battery, and then
secure the new battery with the M3 screw.

6. Close the door and secure it with the screws,

7. When the AC power is applied, the batfery starts
operating.

9.3 Troubleshooting

If any abnormality occurs in the SYSMAC-M1R, tharough-
ly grasp the condition of trouble, check whether the
symptom is reproducible or is caused through relationship
with other equipment, and then follow the troubleshooting
flowcharts shown below.

B POWER SUPPLY

Is power supply
voltage within
rated range?

y +10, YES
voltage —15%

Has fuse blown
out

NO

YES

Make sure that it
is within the
rated range.

. Power.... Input/

s;d'pply, output environmel

Terminals e CPU rack External n:l

1. Main power supply check
In this check, the AC power being supplied to the
SYSMAC-M1R is confirmed if it is within the
rated range {+10%, —15 of rated voltage).

NO

fuse.

Replace blown

Check DC supply
voltage.
{DC 5V=E%)

@ AC input .

AR
ANAVRRANRRRR LY,

¢
Z
Z
?
.
A
Z
;
’

AR

T

o

R T e ST

B N e
AR AR

AR A T L |
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. 1/O unit related power supply check

The power supply for loads is connected to the
terminals of each 1/0 unit. Should any abnormality
oceur in this power supply, the 1/0 device connected to
the 1/O unit will not operate.

Is the I/Q unit NGO Mak that it
related power sup- - Make sure !
ply voltage within wule-) is within the

the rated range? rated range.

YES

Check 1/O con-
necting cable for
-3 proper connec-
tion.

Input unit Input unit Qutput unit Qutput unit

£
— —= 5 [gooo] | o [om0] | o [B620]| o [0030]
11 [ooei] | 1 [e0i3]| » [oozr]| v [oos1]
2 |oooz|| 2 [aiz|| 2 [ou2z ]| 2 [oosz
4 [oo0a| 4 [oo1a]| 4 [coza]| 4 [o03s
5 [0o0s || 5 [0675]] 5 [0025]| 5 [0035]
7 [wor | 7 [aor7] 7 [aoer] | 7 (0037
cl el el el |
@ Tester . 1 @: Tester

SYSMAC-M1R

B INPUT/OUTPUT UNIT

Power Input/ - ) External
supply =1 output,, [ Terminals pu= CPU rack environments

The following flowchart is indicated on the assumption
that the maintenance spare parts are provided. If no
spare part is provided, first check 1/Q devices thoroughly.
The flowehart is illustrated based upon the circuit
example shown below.

Circuit example

0100 010 0102
—— 1)
{Ls1)  (Ls2) (Ls3)
0120 SOL1
|

SOL1 malfunctions!!
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Check the operation
indicator of relay No.
0120 on the output unit.

Abnormal

Nermal

Check the terminal
voltage of refay No.
0120 by the tastar.

Abnormal

Normal

Parform *"TRACE" check

in RUN mode using the

operating console of the
PU rack. .

Abnormat

‘Narmal

Check the termipal
voltage of relay No. 0120
by the tester.

Abnormal

*Ndrmal

-LED on 17O unit is
defective.

- Recheck by disconnect-

Abnormal %

Replace defective
output unit.

Check the operation
indicators of relay Nos.
0100, 010% and 0102 on
the input unit.

Abnormal

Y

Normal

[ Check the terminal Abnarmal
voltage of relay Nos. \
0100, 0101 and Q102 by
the tester.
Normal

Check output devica
SOL1.

ing external wiring. -
‘Normal
-
Check the terrninal
voltage of relay Nos. Abnormal
0100, 0101 and 0102 by
the tester.
Normal
LLED on the input unit
is defective.
Abnormal
Re-check by disconnect-
ing external wiring and =
applying dummy input.
Normal v
‘b__

Raplace defective input
unit,

B TERMINALS

Power
supply

Input/
output

= 'Té'[fﬁi.h.'alsW— CPU rack

External
environments

(1> Check each 1/0 unit for loose terminals,

@ Check the power supply terminals for loose connection.
(3 Check each unit for foose mounting screws.
@ Check the 1/O connecting cable for proper mounting.
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Check input devices
LS1, LS2 and LS3.

Check power supply.

/;
4

ARVRRVARLRLRA A

‘

i
i
Era
Y
%
A
e
24
A
ue
/

T T T o, o e e
R P ST A

CPU rack

{Inside
the cover}

Expansion
O rack
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H CPU RACK
feorry [ ope ] Terminais (] Cou st [ Sl
Is RUN indicator _ | 15 output inhibit YES Remove output
ON? . -:;S)‘ input applied? P inhibit.input,

NOTES: *1.

SYSMAC-M1R

NO NO

Check tﬁe power

-

supply line.

i Qther mode Set mode

s operation in i
selector switch
RUN mode? > selector
RUN mode
‘| 5et mode selector .
Is CPU FAILURE| YES }gv!;iacgé%M once Is CPU FAILURE CPU rack is
indicator QN? -] and then set it to [e=—— |nd!c3tor ON abnormal.
*2 RUN to restart again
the CPU.

NO T
Is i/0 BUS "3 | vEs Disconnect and 1/0 bus cable or
FAILURE = -] check 1/0 bus 110 base unit is
indicator ON? cable. Normal -} abnormal.

NO Abnormai

Replace battery '
Eﬁﬁi.{l}-iEERY P | VTN NCW ONE, iy, Correct the
indicator ON? performand =~ [, | Program. .
program check. norma

*:Normal

When the AC input supply voltage drops below 85%
of the rated voltage, the SYSMAC-M1R detects the
condition as a power-failure: Even if a momentary
powver failure occurs, but it is restored-within 1 cycle,
the SYSMAC-M1R ignores the power failure and
continues operating.

If a momentary power failure continues for more
than 2 eycles, SYSMAC-M1R detects the condition as
a power failure and resets its operation.

If a momentary power failure of 1 to 2 cycles occurs,
which is in an unstable area, the SYSMAC-M1R may
continue or reset its operation.

Once the power failure is detected, even if the power
supply is returned to normal, it takes about 1sec for
the SYSMAC-M1R to reset. During this time, the RUN
output of externally operated relay is in the QFF
state. Therefore, all outputs from the output units
also turn OFF. The RUN output turns QFF when a
CPU failure {watchdog timer} or 1/O bus failure
oceurs. Should the RUN output be used in an
ernergency stop circuit, note the entire system
operation may stop, So pay attention to the

service life and contact ratings of this output relay.
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*2.

*3.

How to recover from CPU FAILURE (watchdog

timer)

Restart the SYSMAC-M1R by changing the mode

selector switch position from ““RUN'’ to

"PROGRAM" and then'to- “RUN“ agam

NOTES: :

1. If any abnormality still exists'in the CPU rack,
the CPU FAILURE indicator 1lluiminates again.

2. The CPU FAILURE relay operates by depres-
sing the CLEAR key or CLEAR DISPLAY key.

How to recover from INPUT/OUTPUT FAl LURE

{1/0 bus diagnostic error)

Restart the SYSMAC-M1R by changing the mode

selector switch position “RUN'' to “PROGRAM"”

and then to “"RUN'" again.

- 1f the 1I/O FAILURE indicator illuminates again,

check the SYSMAC-M1R as follows.

1. Disconnect the connecting cable between the
CPU rack and the expansion 1/0 rack.

. Connect other expansion 1/Q racks one by one

sucgessively (up to 3 racks).

Change the 1/0Q connecting cable with that

between other expansion |/Q racks,

. Change the {/Q interface unit with that on
other expansion 1/0 racks.

2
3.
4
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8 EXTERNAL ENVIRONMENT

Powaer
supply

Input/
output

— Termingls e CPU rack ]—

_Exterﬁél o
environments

Does ambioent temperature
exceed 50°C?

ﬁ

YES

Consider the installation of a fan,
air cooler, ete.

NO

s ambieont temperature
below 0°C?

YES

Consider the mounting space,
installation of a heater, etc.

NO

Is ambient humidity within
operating range?

NO

Consider the installation of an air
conditioner.

YES

Is countermeasure against
noise adequate?

NO

Install a surge suppressor to the
noise generating source,

YES

Is unit in good ambient
atmosphere?

NO

Reconsider the construction of
control panel.

9.4 List of Error Messages

An error message appears In the DATA display as shown on

the right.

B LIST OF ERROR MESSAGES

¢ The following error messages indicate the failure

conditions occurred in the RUN mode.

NOTES:
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 cormpletion of the *Remedy"’

described in the above table, consult CMRON.

~110—

{TIMER/COUNTER MO

BATTERY FAILURE]
1/0 BUS FAILURE
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OFF -

SYSMAC-M1R

- OFF - - - OFF —

OFF -

- OFF - - - OFF -

OFF -

Three fuses are provided.
Pay attention to the fol-
lowing: -

1. 3A fuse (for AC input}
on external terminal
board’

Line filter, transfer or

switching regulator ele-

ment of power supply

_unit {PCB} is considered

to be defective.

e Check the supply
voltage to see if the
voltage indication by
the voltage selector
socket coincide with
the actual input
voltage?

® Remove the power
supply unit (PC
board) for expansion
1/0 rack and 1/O
unit{s} in the CPU
rack,

#® Check the wiring from
the terminal board to
the power supply unit.

2. 10A fuse (for +5V) on
power supply unit (PC
board)

Check the wiring ex-

tending to the expan-

sion 1/O base unit since
this fuse is for DC BV,

3. 0.1A fuse (for L. OFF)
on printed circuit board
of power supply unit
... 0.1A {for L. OFF)
Since this fuse is for
load interrupt input, it
cannot be repaired by
the user.
® Check if any voltage

is not being applied to
the load interruption
input.

- OFF | -— - - OFF

OFF -

- OFF - 1 - - - -

OFF -

ON

Check if the connector is
ON not leose or is inserted in-
- OFF ON - {Note - correctly and check the 5V
2) power supply. Then apply
the power again.

Replace the battery within

ONes - - ON - - a week.

OFF ON

i

Check the fallowing points:

® |s the connector of the
1/Q connecting cable
inserted correctly?

® |5'the 1/O connecting
cable normal? Replace it
with the cable between
other expansion /O
racks.

# Replace the interface unit
with that on other expan-
sion 1/0 rack.

ON
- OFF ON - (Note -
‘ 2)

NOTES: 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 1 sec.

—11—



OMRON

T —
SYSMAC-MTR

9.5 Abnormal Symptom, Possible Cause and Corrective Action

® CPU rack

Fuse blows repeatedly.

Pattern is short-circuited or damaged -
by burning.

Replace CPU rack. -

Check the DC 5V wiring
T for 1/O unit.

2 DC voltage cutput failure

Constant voltage circuit is defective,

Replace CPU rack, . -

3 “RUN output’” contact of externally
operated 1/0 relay does not release.
{RUN indicator ON}

{1} Control 1/O relay or power
circuit is defective.

Replace CPU rack.

4 RUN indicator does not illuminate.

{1} DC voltage is not supptied.
{2} Programming error {END
instruction is missing.)

Replace CPU rack.
Correct program.

® Expansion 1/0 Racks

Operation is not executed after specific

relay No.

{1} Pattern is broken.

Check each bus line by buzzer.

{2} Improper soldering

Resolder.

Abnormal relay Nos, of expansion /O rack
are in units of 8,

{1) Cable wiring is broken.

Check each bus iine by buzzer,

{2} Improper soldering

Resolder.

Qutput of a specific relay No. turns on.

{1} Improper soldering of connector

Check each bus line by buzzer.

All the relays of a specific 1/Q unit do not
operate,

{1} Same as above

Check each bus line by buzzer,

Input units

All input units do not turn on.

® Operation indicators {LEDs} are not
illuminating.

" {1) External input voltage is not supplied,

or is low,

Supply the power,
Raise the supply voltage.

e Operation indicators (LEDs) are
illuminating.
{1} Signal level within unit is faulty.

Remove all the |/O units being used
and nsert them one by one to find a
out defective unit.

All of specific input units do not turn on.
{(Example) 0010 ~ 0017

{1) Same as above

Same as above
Replace defective input unit.

{2} Screws of terminal board are loose.

Retighten terminal screvws.

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.

Input of a specific relay No. does not turn
on.

{(Example) 0010

{1} Gate circuit is defective.

Replace defective input unit.

(2} Screws of terminal board are loose.

Retighten screw terminals.

{3} ON time duration of external input is
short.

Adjust external device,

{4} Input circuit (photocoupler, etc.) is
defective,

Replace defective input unit,

{8) Input relay No. is incorrectly assigned to
the OUT instruction of the program,

Correct the program.

Input of a specific relay No. does not turn
off -

{1) Contact of jack is defective.

Clean the contact part with alcohol-
moistened cloth.

(2} Input circuit is defective.

Replace defective unit.

{3) Input relay No. is incorrectly assigned to
the OUT instruction of the program.

Correct the program,

Relay No. of abnormal operation is in units
of 8.
(Example) 0000, 0010, 0020

{1} Data bus signal is faulty.

Remove all 1/O units being used and
insert them one by one to find the
defective unit.

{2) IC-RAM of CPU is defective.

Replace CPU rack.

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 a insulating transformer.
o Wiring with a shielded cable

Input operation indicator does not
illuminate. {Operation is normal.}

(1) LED indicator is defective.

Since this type of defect does not
impede normal operation, repair it in-
spare time or at the next periodic
inspection.

—112—
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All output units do not turn on.

{1} Load power supply is not applied.

SYSMAC-M1R

Apply the load power supply.
{Raise the voltage.}

{2} Signal level within unit is defective,

Remove all the 1/0O units’being used -
and insert them one by one to find
the defect unit. -

All of specific cutput units do not turn on,
(Example} 0020 ~ 0027

{1} Sarme as 1 (1).

Same as above,

(2} Screws of terminal board are loose.

Retighten screw terminals.

{3) Contact of jack is defective,

Clean the contact with alcohol-
moistened cloth.

(4) Fuse is blown.

Replace defective fuse.

{5) Internal circuit is defective.

Replace defective unit.

All of specific output units do not turn
off.

{1) Contact of jack and connector is
defective.

Clean with alcohol-moistened cloth.

(2} Gate circuit is defective.

Replace defective unit.

Cutput of a specific relay No. does not
turn on.

¢ Operation indicator {(LED) i5 not
illuminating.
{1) ON time duration of output is short,
{2} Relay Nos. of the OUT instruction in
the program are in duplication.
{3} Power circuit is defective.

Correct the program.
Correct the program.

Replace defective unit.

& Qperation indicator (LED} is
illuminating.
{1) Broken connection of external load
{2) Screws of terminal board are loose.
{3) Pattern is broken.

Replace defective external load.
Retighten screw terminals.
Replace defective unit.

Qutput 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-moistened 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 1/O units being used
and insert them one by one to find
the defective unit.

{2) IC-RAM of CPU is defective.

‘Replace CPU rack.

Outputs turn on and off irregularly.

{1) Supply voitage 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} Malfunction due to noise

Countermeasures against noise

® Install a surge suppressor.

# Install a insulating transformer.
# Wiring with a shielded cable, ete.

_Output operation indicator does not
iltluminate. (Operation Is normal.}

(1} LED indicator is defective.

Since this type of defect does not
impede normal operation, repair it in
spare time or at the next periodic
inspection.
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Control 1/0 and DATA 1/0 Assignment Table for OMRON SYSMAC-M1R

Name Model
Customer Installation location Drawing No.
(Chip No.}

Prepared
by:

Inspected
by: -

Approved
by:
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Timer/Counter Assignment Table for OMRON SYSMAC-M1R
" Name Model Prepared Inspected Approved
by: by: by:
Customer Installation location Drawing No. .

(Chip No.}
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OMRON SYSMAC-M1R FAILURE/ABNORMAL MODE NO. LIST

Name . Model | Prepared Inspected Approved
by: by: by:
Customer Installation location Drawing No.
{Chip No.)
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OMRON SYSMAC-M1R CODING SHEET

Approved
by:

Inspected

by:

Prepared

by:

Model

Drawing No.
{Chip No.)

Name

Installation location

Customer

L9yl e ey

19,8
el ]




Approved
by:

{

Inspected

by:

P}’epared
by:

Model

Brawing No.
(Chip No.)

152

s B T TR

OMRON SYSMAC-M1R CODING SHEET

SYSMAC-M1R

OMmRON

Name

Installation location

Customer

. ‘|2

1 1,6

N T

12,0
7

..I 2“' 4&

24

| 3 1‘2“

133

13,6

23,91

14,0
S L

L 4,4

.46

14,8
“aje| T
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~- OMRON SYSMAC-M1R CODING SHEET

/

Approved

by:

Inspected

by:

Prepared

by:

i
i -

Model

Drawing No.
{Chip No.} .

L1541

(5,2

1218

e T

1 7 I 8
.i Z |‘0
[T TH
18,4

18,6

Name

{nstallation location

| T R,

Customer

11,2 _
@ir

el

| 1‘|'é .
N O R e e
12,0

] 1 1,6

—!
12,4

12,6}
Ce 2T

1 3,9
134
1.3

e T
B T

HE

4

T

19,6
1.9,8
e

e

430
A

a7
14,90
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