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INTRODUCTION

“OMRON SYSMAC" is the trade name of OMRON’s programmable
controllers unparalleled in reliability and versatility. Programmable
controllers, which were initially developed to meet the demands by
equipment manufacturing industries and large-scale plants for their
production facilities, now answer the needs of industries from every
field and have become original equipment for instaliation at factories.
The above trend has induced original equipment manufacturers to
design the incorporation of programmable controllers in their machin-
ery and equipment, and thus the demand for availability of the program-
mable controllers that can be handled as easily as compenents 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 pewer, 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-S6 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-S6 can be per-
formed easily and directly from ladder diagrams using the programming
console connected to the CPU.

Since the programmable controller adopts the building block system,
the 1/0 units to which controlled devices are connected, can be ex-
panded to a maximum of 64 points in increments of 4 1/0 points per
unit.
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SYSMAC-56

1. Features

Highly sophisticated programmable controller in a DIN-96

sized housing,

® Conversational programming system employed
The operability of programming and debugging is greatly
improved through communications between the CPU
and the operator in the dialogue mode via messages on
the LCD of the programming console.

® Programming console removable from the CPU while
SYSMAC-S6 is in operation
in addition, cassette interface and monitor functions are
provided as standard equipment.

® Abundant functions for improved maintenability and
operability
The high-speed counter {1kHz max.) and reversible
counter instructions are provided for position control or
sequential operation control. Furthermore, mainten-
ability and operahility are improved by multi-point
monitoring, graphic monitoring, diagnostic functions,
etc., which offer a wide range of applications.

{‘} ® Either ROM or RAM selectable for memory-

For the ROM memory, two kinds of user programs can
be selected by an external signal. The RAM meamory is
backed up by the built-in capacitor in the CPU and the
battery unit, thus protecting the memory from data loss.

® Flexible mounting style through motherboardless design
The SYSMAC-S6 can be mounted as an integrated unit,
or as a separate unit either on a DIN rail or on a mount-
ing panel, or can be instalied within a control panel
because of its unique design that does away with a
motherboard.

® Expandable 1/0 capacity {4 points per unit)
In addition to the standard 12 input points and 8 output
points incorporated in the CPU, a maximum of 44 1/0
points can be optionally added in units of 4 points for
1/0 expansion.
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SYSMAC-56
2. System Configuration and Specifications
2.1 Available Types

The SYSMAC-S6 consists of a CPU {Central Processing

Unit) and input/output units. A programming console, a

PROM writer and a power supply unit are available as

peripheral equipment.

P : d WEIg Y.DE:

Built-in RAM: 512 words, Contact output,

Standard }/O: 12 input points, 8 output points 3G386-CPUIG
Buitt-in RAM: 512 words, Triac output,

Standard 1/0: 12 input points, 8 output points 3G256-CPUTY
Built-in RAM: 512 words, Transistor output,

Standard 1/O: 12 input points, 8 autput points 3G286-CPU29

Tk .

Built-in RAM: 512 words, Contact output, g max

Standard 1/O: 12 input points, 8 output paints 3G256-CPU16
-Built-in RAM: 512 words, Triac output,

Standard 1/0: 12 input points, 8 output points 3G286-CPU18
Built-in RAM: 512 words, Transistor output,

Standard 1/Q: 12 input poinis, 8 output paints 3G256-CPU30
AC 100 to 200V +10% (with 13cm /O connecting cable) 200g max. | 3G2A3-1A221
DC 12 to 48V £10% {with 13em 1/O connecting cable) 200g max. | 3G2A3-1D411
Relay contact output: AC 250V/DC 24V, 2A )

{with 13cm /O connecting cable} 250g 3G2A3-0C221
Transistor output: DC 12 to 48V, 500mA '

{with 13cm 1/O connecting cable) 200g 3G2A3-0D411
Triac output: AC 250V, 2A (with 13cm i/O connecting cable} | 250g 3G2A3-0A221

- 330g 3G2A3-PRO16
- 330g 3G2A3-PRWO3

Input: AC 100 to 120V, 200 to 240V

Output: DC 24V, 1 5A max. 5609 3G2A3-P5221
Cable fength: 1m 19g 3G2A3-CN121
Cable length: 2m 66g 3G2A3-CN221
EPROM {512 words x 2) 38g 3G2A3-MP523
Lithium battery 40g 3G2A8-BATOT7
For flush mounting of programming console 56g 3G2A3-PATMH
For replacement of 4A fuse in output unit

{3G2A3-0D411/-0A211) : 1g 3G2A3-PATO2
Cable length: 1m 50g SCY-POR-PLGO1T
Rail length: 1m 260g PFP-100N2
For use with DIN rail {supplied in pairs} 5g PFP-M

_o_
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| |
Py — Bl

Surface mounting type)

11 expansion 1/O units max. {4 I/O points per unit)

Memory unit

Cassette tape recorder
{Cammercially available)
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SYSMAC-S6
2.2 System Configuration

5 N Battery unit
Power Memory unit
AC power supply DC 24V. (PROM)
supply unit :
T
AC/DC 24V [ ]
T gL
Constant-
voltage ) = 1
circuit 1
J Micro- System User Data
Voltage processor program ?:El\%y memory
detection -
circuit
h
1 ] L sTop signal/
Proaram- . . BANK signal/
rr:ingr?:r:nsole 1/0 Input cireuit Qutput circuit High-speed
inteng—face interface {12 points) (8 points) counter input
. 1
' CPU
 — 1
12 input points 8 output points
Program- Micrapracessor
-{]——— ming console i
inteyface
Gisplay
A { ]__ Cassette Control ?i%;:?)n sﬁifﬁ,%ard
Cassette interface cireuit )
tape
recorder PROM writer
interface
i Programming consoie
Ted
PROM writer
[ B [, c o~ [~
5.8 Seg e SE8
n= s B I I = PV i
£SE 53 558 E5%
2o ol 2ol Sobo
i9= ne= 52x §Sx

11 1/0O units max. (44 1/O points)

ﬁ\.
I
K ird
S
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2.3 Specifications

B RATINGS

AC/DC 24V {AC full wave)

SYSMAC-S6

B CHARACTERISTICS

Stered program system

85 to 110% of rated voitage®

10V A max.**

20M$ min, at DC 500V (between
external terminal and outer ¢asing)

AC 1,500V, 5Q/80Hz for 1 minute
{between external terminal and outer
casing)

1,000V p-p, rise time: Insec,
pulse width: 2usec

16.7Hz; 3mm double amgplitude {in

X, Y and Z directions, each for 2 hrs.)

10G’s lin X, Y and Z directions, each
3 times)

Lsi, TTL, CMOS

Ladder diagram

1 word (24 bits/word)

17 kinds
Average: 10msec/512 words
RAM*: 512 words

EPROM: 512 wordsx 2

Input: 12 points {Relay Nos. 000 to
011}, fixed within CPU,

Qutput: 8 points (Relay Nos, 012 to
019), fixed within CPU.

Expansion (/0: 44 points (Relay Nos.
020 to 063) by expansion 1/0 units.

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

40 peints {Relay Nos. 064 to 103}

30 10 20% R (without condensation)

Must be free from corrosive gases.

Moduie type

CPU and I/Q Unit: Ivory white

23

See Section 2.1 Available Types.

* A momentary power failure of less than 10msec is

igngred by the programmable controller.
** This value applies to the CPU only, with all the {/O
relays within CPL in the ON state,

8 points (Relay Nos. 104 to 111)
Relay No. 104: Qutput inhibit
Relay No, 106: 0.02sec cliock
Relay No, 106: 0.1sec clock
Relay No. 107: 1sec clock
Relay No. 108: Tmin clock
Relay No, 109: Turns ON for 1
scan time when SYSMAC-56
starts operating,

Relay No. 110: Turns ON when a

. battery failure occurs.

Relay No. 111: Turns ON when a
checksum error cccurs.

8 points {Relay Nos. KRO to KR7)

8 points {Timer Nos. TIMO to TIM7),
0.1 to 99.9sec

8 points {Counter Nos. CNTO to
CNT7Z}, 0 to 999 counts

Counter: 1 point {HDM], 0 to 999
pulses

[Multiple output: 32 points (HDMQO
to HDM31}] p

Counter: 1 point {(RDM}, 0 1o 999
pulses

{Multiple output: 32 points {RDMOO
to RDM31)]

Status data of respective latching
relays, counters, high-speed counter
and reversible counter before the
power failure are retained in the
memaory.*

« RUN mode
CPU faiture {watchdog timer)
Checksum error
Memory error
11O errar
Battery failure

e PROGRAM mode
Syntax error
END instruction check
Coil duplication check
Circuit errar check
JL-END error check

NOTE:

* There are two methods available for protection of the

programs stored in the RAM as weil as the status data of
the respective latching relays, counters, high-speed
counter and reversible counter. One is by the charge
voltage of the capacitor and the other, by the battery

backup,

With the super capacitor built in the CPU, memory
retention is guaranteed for one week when the
capacitor is fully charged. .

. With the battery backup method, the lithium battery
in the battery unit backs up the memory far reten-
tion. The service life of the built-in battery is about 2
years at a temperature of 25°C, 1f the ambient
temperature at which the lithium battery is to be
used exceeds 25°C, the battery life will be shortened.

a.
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SYSMAC-S6

M DIAGNOSTIC FUNCTIONS

As the diagnostic functions of the SYSMAC-S6, checks on
the items listed in the following tables are performed in the
PROGRAM, RUN and MONITOR maodes, respectively.

Syntax Checks the program SYNTAX ER.

error check for proper syntax.

END Checks t_he presence
of END instruction END MISS

instruction at the end of the
check

program,
Coil . )
Program L Checks coil number COIL
duplication RN )
check check for duplication, DOUBLE
Circuit Checks the circuit CIRCUIT ER.

error check for configuration,
Checks if IL and IL-

IL-END. END instructions IL-END
error check | are being used in MISS
: pairs.

® RUN and MONITOR modes

R

CPU failure Watchdog timer Py ERR indicator OFF - See note * below.
Checksum error Program check ;;%?czi:ofsﬂl;meiﬁﬁ" - ?,ﬁa?’; r{gi.l
cHha;s[:vare Memory fzilure E@:[gr?gigt?g?rﬁ%?e%é’;; gor, :nn'; i?tgflﬁusnﬁr?at es. OFF —
1/C error 1/0 unit eheck ;}'ﬁ"sgei'ﬁﬁu indicator - - —
Bottery failure | R2(ed voltage check of - - zﬁnaysN

NOTES: * Indications on the LCD of the programming console

indicates normal status,
=, indicates that an abrnormality has occurred.

LJ |—>: :Backup error: 7 . . ‘

Indicates a failure or voltage drop of the super capacitor,
—— Battery failure:
Indicates that the battery voltage has dropped below the specified level, or that the battery unit is not
mounted.
o Checksum error: ’
Indicates that a checksum error has occurred during the program run,
ba———= END instruction missing error:
Indicates that there is no END instruction at the end of a Program,
1/QO error:
Indicates that an abnormality has occurred in one of the |/O bus lines, or that the number of 1/G units
has changed. .
-oso————— Format error:
Indicates that an undefined instruction has been detected,
Memory selection
00 — RAM
"01 — EPROM bank 0
10 — EPROM bank 1

** Be sure to replace the lithium battery with a2 new one within a week after the Battery Failure indicating reiay No, 110 has been turned ON,
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SYSMAC-S6
B SPECIFICATIONS OF /O UNITS WITHIN CPU
® Input unit
R i 7
; : . i L U ; ; ";f: : ‘. ’
| DC 24V max.
2k 2k
8mA to 12mA 5mA to 12mA
2 scan times Response frequency: 1kHz max.
Contre! input: 2 1 :
Sequence input; 12
BmA min. BmA min.
2mA max. 2mA max.
+12V  +24V-
| sTopg— Bk ,
oA 15k, |
N T 1 |
IN ’ 1K
' 000 5 +) s Vs
2
S HOM, 3300% % ¥~
g I
5
O (_) ¥ .
! 1K !
|
]N 1“. A . Q)
011 N Y %
COMO—< WV N
© ©
R EREEIE R EE EEE
. - . [ —
JNEInF
L ] L ] [ ]
» [ ]
. . ™
» . .
L ] L ]
L ]
. .
{ . o o | —
CEEEEREEEEEREEEEEE
BB 000 0orf o0z ou3foodegs Yooe ooT oos foosfoicfar J©)
KL (—H+} o] O =] [+ oo
in s FEREENERREE
STOP BANK IN

This connection diagram applies
to Type 3G256-CPU1S,
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® Output unit

FoE o v A

Relay contact output {with OMRON Type G4C-112PE
refay}: AC 250Vv/DC 24V, 2A max.

AC 280V, 1A max. [8A (at 35°C}, 4A (at 50°C) max.
per unit]

DC 12V (internally supplied}

3mA max. {at AC 100V}
8mA {at AC 200V}

15msec max.

2msec max.

5Smsec max.

1/2 loagd frequency max.

8

8

1.5V max, {RMS value) at 1A

AC 100 10 240V +10%, —15%

1,800 operations/hr.

100,000 operations min.

] g ouT ~—§ -
012 | ouT
5—©013 — E 012
2 — = 9 013
T o—0014 | . ©
1 014
'—®— —o 015 = - =
- " [} i -
g & COM e & = 015
G i A e - | COoM
5 ] £ Fuse
g A
5} — louT =
e —®—‘ o6 S I - «_»_\H—ﬂmﬁ
- =
- 2 T o—e017 T =1 £ 017
i o
5 —®018 § — & 018
&3 @- 550019 — £ 019
ov com SG | - S COM
Fuse
Load power Load power
supply supply
i
T
AC/DC - ou
24v
Ground ©
{E) ©
032 003 {004 |01 JoonqDie 67 {018 1019 {COM

| —

BEElEEEEEEEEEE
[ ]
[ ]
L ]
[ 3
L ]

(A2 R RS RN Y NEY ]

This connection diagram
applies to Type
3G2386-CPU15.
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DC 12 to 48V £10% 500mA

DC 12 10 48V £10% TmA

TV max. at 500mA

1msec. max.

Tmsec. max.

4

200g

0.8W max.

One 4A fuse {incorporated)

- -] +V
[~} — ouT
6 ———— 012
G—e ] { < 013
= e S T
o >+ © 014
— 3 1 s =
5|t & 0 015
o g il
[ @ 016
o—f § & 1 {‘
Sl -5 017
SN i - ,
o—= — & 018
Fuse
S L oV
Fuse
+12 to 48V e
AC/DC
Groand 24V 10 | OO0 | ©
© L&
Blelel_pldelelkeleReel ij
. . T
. . D
- -
L ]

dsebddasdndia

or

This connection diagram applies
to Type 3G2S6-CPU15.

SYSMAC-S6
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SYSMAC-S6
B SPECIFICATIONS OF EXPANSION I/O UNITS
® [nput units

AC 100V to 200V £10%, 50/60Hz

DC 12V to 48V 210%

Approx. 15k$ {50Hz)
Approx. 12k (60Hz)

1.2 to 48kD

10mA {constant current)

1 scan time + 2msec max.

1 scan time + 10msec max.

2 scan times max.

4

4

AC 70V min. (RMS value)

AC 30V max. (RMS value)

38V or £5mA min.

£2V or £2mA max,

TW max, 0.6W max.
P ======- ] h r-—-—-—=—---=- - - - - - hal
Wy : 2 Sy ; "
n | 1500 ; = 1000 |
| Yoo ||| | % ) : E
o T AL | o A ! e
B 1t ' a WA 0.1 1 X
js0p —2 L 18 500 q b
| . ' 5 : ‘18 )
n+1 : ' 5 n+1t : £
' ¥ = c " [o3
| . . 8 . E &)
>——— T3 - T:|%
E,_ e ! § L'—' g‘ rs
Pttt B é i -
n+2 | _L_<*> ; 1 o n+2 | ; >
‘ 17 > ' =
i T ;& : i g
. ) L % 5
. ' (1)
n+3| : g n+3 g
' X o & s
——- I -
Input voltage Input voltage
AC 100 to 200y __ "¥1n DC 12 to 48V ntln
A A3
BEE [ E)E
f
Il 3

300
EIEE
o

Input voltage
AC 100 to 200V

n+2 n+3
G et

B 5L
BEIE
g

Input voltage
DC 12 to 48V

n+2 n+3

—10—
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T supply

SYSMAC-S6
& Qutput unit
5 Gﬂ ta Ll ﬁmzﬂt‘u ; M 5 e:f Wrﬂl\!‘-wﬁ —‘;
T H ERLN ELZEN 7 AR Lt RN B i Tax: s ¥
Relay contact output (with OMRON G4C-112PE
relay}; AC 250V/DC 24V, 2A (power factor=1} —
common terminal: 4A max.
- DC 12 to 48V +10%, 500mA
- DC 12 to 48V 10%, TmA
DC 12V {Internal power supply} -
- 1.0V max. at 500mA
15msec max., 1msec max,
Smsec max. imsec max,
4 4
2.2W max, 0.8W max.
1,800 operations/he, -
100,000 operations min, -
- One 4A fuse {incorporated}
3+
. ) COM - £]
- n
E @“ n* g _K_ T 1
c [
3 Sl 2 i 0D OV
g .
: i
> COM 2 n+2
g 11
— o L
® ke | ] [ R
_.: ‘ = 1 n+3
e - @ 0 o—@ n+3 T 5 I: x
2 @ -4
. 5 "
: :
o o=
1 +1n +V
n+1 n 1 cad power e
T supply ('J-)Cl[)
eele
ElEE
[+]
]
3L
a
- 3] ElH
[SIi|[E]
BIEE
f L l t:l(_l 1
oad power supply
n+2 nt3 Load power atZnis ov T (+) DC12to 48V
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2A/AC 250V {4A max, per unit)

3mA max. [AC 100V}, BmA (AC 200V}

1.5V (RMS value] at 2A

AC 100 to 240V +10%, —15%

2msec max.

1/2 load frequency max.

4

1W max.

Two 4A fuses {incorporated}

— — —
4 é n
rew IS
E] n+1
E 7 7
3 | 5 2 g 00— COM
5 i $
B E n+2
= Q :E
1801 5=
- é =1
'E = é n+3
& - 7
. T F 0-0-GCOM
: — Fuse
<]
-

_ 4 Load poWer

n+1 supply
I AC 100 to 240V

=

L

BEE

5[]

& 5L
S[e[@]

_L Load power

n+2 n+3 supply )
AC 100 to 240V
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Vs Ty

i

AC 100/110/120V rating: AC 85 to 132V

, 50/60Hz +7Hz

AC 200/220/240V rating: AC 170 to 264V, 50/80Hz +7Hz

24V 5%

1.5A max. (36W}

70% min,

A momentary power failure of less than 10msec is ignored by the CPU.

5A max,

One 2A fuse {incorparated)

imA max. between FG terminal and earth ground

AC input

100V
AC input I

selector
switch 200V
- DC 24v
ov
F-G®

Line
filter

100/
200v
change-
over

Switching regulator

1+)

BC 24V output

-}

AL input

— sEiECTOr Switch
locking serew

- AC taput
selector switch

NOTE: * “NC* means "'No connection” or “"No wiring"”’,

-]3—
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2.4 Dimensions and Names of Respective Parts

® CPU (Surface mounting type)
Type 3G256-CPU15/-CPU17/-CPU29

Memory unit or Battery unit

174

4-4.5 dis. holes

Ground Power supply

\E@

terminal terminals

|
le[ele]

Qutput terminals

[ 1
EERREREEEEEl

‘\\..J/I:I

SYSMAC S6 PROGAAMMABLE CONTROLLER/3G2SA-CPU1S
m

N
N

—

out

O POWER SUPRLY [ X} o
oo o onl
25 o o
O stor (3] Q|
O CcruEAr o+ O
© & Bt e as on
(O CuEURDY EAR ot O
o> O

o

osmmy as

on

© ricksIEED ot O

R

e

2 ElEEiEElE)E R EE EREE E R EE

Enput terminals

184
192

Mounting holes

® CPU (Flush mounting type)}

174

Type 3G286-CPU16/-CPU18/-CPU30

Memory unit or Battery unit

Pawer supply
terminals

Qutput terminals

" O ruwEn suerLy

QAaun o1 O

Q Saut umasit or o
0 wor Q3 o
(s} Orel

0SSt o on

Croy
© wousrEeD onT o
®

SYSMAC S6 PROGRAMMEALE CONTROLLER/IGZSELALE | OMRON

oo o

O 2 miugny s 05| O
s o o
[+]
o sam o

LConnector, for
programming
console
connecting
cable

ingput terminals |

192

Panel cutout

+08
w2}

- . 21 T PO —
186
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Connector for
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Fogrammin,
./ gongale 4
bl

connenting
cable

Connector for
1/0 connecting cable

T

e T[]

Cennector for
/0 connecting cable
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i

116.5




OMRON

® Expansion 1/0 Unit

Connectar for
1/0 connecting

Type 3G2A3-1A221/-1D411/-0C221/-0D411/-0A221

/72~4.5 dia. holes
@]@@ |__—1/0 terminals

e o cable :]:
w— I
%L@]@"/uo terminals [ —
7 29— 104
36— 116.5
® Programming consale
Type 3G2A3-PRO16
LCD
SYSMAC .PRO16 PROGRAMMING CONSOLE OMAON
[ ] o] el =]

L 1]

Run
MORITOR
PROGRAM _EAR M

P.ADK @ @
CASSETTE -

SEL
FEEEECDE
EEnonE
ANGHY| OR
HEDaEE
Lo ouT
EECHEC

Hi-— Keyboard

section

| —

/

192:

Panel cutout

;. Cassatte tape recorder
Mode selector switch connecting jacks

+0.3
92'3

+a
1867,

[ I—

[ —

SYSMAC-56

Mounting holes

—

122

e S -
=3

L—1 B—e=

28—




OMmRON

SYSMAC-S6
¢ PROM writer
Type 3GZA3-PRW(3

— [
Programming J
console I L
5 262
45
(85—
® Power supply unit
Type 3G2A3-P5221
42 5
/2-4.5 dia. holes

POWER Psgm

indicator
Dc 2I4V pov_.'er[ ['@ +07U1. ac
supply terminals @ J input

i - r=—— selector switch
= Tocking screw
132 @2 @ (|nee wononmy N
AC power ﬁ~—AC input
supply terminals E % E“) selector switch
A C 2Dz zor40n|
Ground
te:'r#irr]‘sal __@_ Fe 1
B 42 106
48 116.5
NOTE: * NC means “NO connection™ or “NO wiring.”
Mounting holes
122
i g .1
— 36 —
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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-S6 is as follows.
3.1 List of relay numbers
———— - — = — s rorEY poi =
000 001 002 003 004 005 006 007 008 009
010 011
012 013 014 015 016 017 018 019
020 021 022 023 024 025 026 027 028 029
030 031 032 033 034 035 036 037 038 038
040 Q41 042 043 044 045 046 047 048 049
080 051 052 053 054 055 056 057 058 059
060 061 062 063
064 065 066 067 068 069
070 071 072 073 074 Q75 076 077 078 079
@ 030 081 082 083 084 085 086 087 088 082
= 080 091 092 093 094 095 096 097 098 089
100 101 102 103 '
0 1 2 3 4 6 7
0 1 2 3 4 7
0 1 2 3 4 6 7
00 01 0z 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 ¥ 29
30 31
oo 01 02 03 04 05 06 07 08 09
10 11 12 . 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31
104 When this relav’turns ON, the load li.e., final output) is inhibited but
program execution continues,
108 This relay is used to generate 0.02sec clock.
106 This relay is used to generate Q.1sec clock,
107 This relay is used to generate 1sec clock.
108 This relay is used to generate 1min clock.
109 This relay turns ON for 1 scan time upon start of operation by the
SYSMALC-SE.
110 This relay turns ON when the battery is abnormal.
111 This relay turns ON when a program checksum error aceurs.
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3.2 Determination of /0 Relay Numbers

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

2. The ladder diagram of the SYSMAC-S6 requires the relay
numbers corresponding to the 1/0O devices. The relay
numbers are determined by the locations (I/0 terminals)
of 1/0 terminal blocks, to which the 1/0 devices are
connected. Each of these relay numbers must be used
for ladder diagrams and programming.

Exatmple of Wiring }/Q Device

Load power supply

{soL1}

AC/DC
24v

Ground

{@ 012 |013 ,014 IDIE\ 4 0]6|0i7 018 |0]9 |COM

G e EEEEEERIEE
. e le Fa—
. L
. D
. L
. . .
. .
. .
] o e | —
eleeeeEEeeeeEeeEee@]
[l@ ' Inop 00 0011002 | 003] 6041 0254 006 1074 0081009y 010) 11 @
=)+ GOM
5 2 %
5 3 3
I

—18--

Circuit Example

PB1
—_— LS1
R1
1t
Rt SOL1
1 @I\
General sequence circuit
000 oM
= H—(oss
(PB1) {LS1) N
0 N
4 $
11
064
i 012

{soL1
Ladder diagram

& PB1 and L51 are connected to the input unit while
SOL1 is connected to the output unit. R1 employs an
internal auxiliary relay (064}, In this case, SOL1 may
be connected directly to the output unit wihtout
using the internal auxiliary relay.

NOTES:

1.
2.
3.

The realy numbers to which no expansicn /O unit is inserted,

can be used as auxiliary relay numbers.

The relay numbers to which an expansion input unit is inserted,
cannot be used as auxiliary relay numbers.

The relay numbers to which an expansion output unit is inserted

but no ocutput device is connected, can be used as internal aux-
iliarv)relav nurmbers, {However, the output relay will turn ON/

QFF.

The relay numbers at which no output device is connected to

any output terminal in the CPU, can be used as internal aux- ‘
Wliary )relay numbers. {However, the output relay will turn ON/
OFF. .
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SYSMAC-S6
® The relay numbers of the |/O relays within the CPU are
?r fixed. In case of expansion 1/0 units, relay numbers are
automatically assigned to the relays in each [/O unit
according to the sequence of connection of the unit
from the CPU.
RELAY NUMBERS OF 1/0 RELAYS WITHIN CPU
Load power Load power
supply supply
é) Output
v o o4 o foemdons o Jous o [com @J
pREEREl
. o[ |e —
. [ ] L ]
[ ] . E
- L} L ]
L L
. . P .
* . . ’
[ L ]
[
[ ]
. . (o)
5 O .
EdEEletgEacreaEEEE
@ (0001 0011 002 100310041 0054006 10073 0081069 Q10¢ 031
o (_){+) O J) L] Q] Of o] O coM
T A B B B B P
srol smnd || ][ TTTTT] |
B
RELAY NUMBERS OF EXPANSION 1/O UNITS
0260 024 028 032 036 040 044 048 052 - 056 060
il 021 025 I . 028 033 | 037 | o | __ 045 49 | __ 053 | __ 087 ’ 061
| © | o] | 1B [ 1o 1 1© © L1 L 1O | 1O | 1O | 1O
© 1 !“ lele)| [Ellel el Fhlk Rl [Ceic| ke ek Fhlk)| Rk
- 0| O :Off ¢ sl ¢ s 2| s 3

= [

FEEE

AR | N S|, s, 8 sl 3 S - N - N -

[l 5] o] 5] o] o] 5 9] 5] ] 5]
& E = EEE S ) ) E) @iele] |lele] |@l@lel @]ofe] (@ @@_ al@[a] {[@l®]e]
o @ @l §P §?F ©|
023 027 031 035 039 043 047 051 055 059 063
022 026 030 034 038 042 M6 050 054 058 062

NOTE: The mounting locations of expansion 1/Q units are free,
The CPU judges whether the unit located is an input
unit or an autput unit.
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3.3 Determination of Internal Auxiliary Relay
Numbers

The SYSMAC-86 has 40 internal auxiliary relays which are
used for internal data transfer in sequence circuits. They are
" independent of I/C devices in sequence. Since the internal

auxiliary relays are the data memories incorporated in the

CPU, no /O unit is required to be mounted.

® Relay numbers 064 to 103 may not necessarily be
assigned consecutively.

® Relay coil numbers cannot be used in duplication within
the same program.

® [f more than 40 internal auxiliary relays are required,
expansion |/0 relay numbers to which no expansion [/0
unit is connected may be used, When an expansion
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 Auxiliary Relay
Numbers

8 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 sequence.
Relay No. 104:
When relay No. 104 is turned ON by a program, the final
output is inhibited. In this case, however, the program
execution (in the RUN or MONITOR mode)} continues.
Relay No. 1056:
This relay is used to generate 0.02sec clock. When used
in junction with a counter, it functions as a timer for
memory retention during a power failure and as a short-
time timer.

sec

Relay No. 106:
This relay is used to generate 0.1sec clock. When used
in combination with a counter, it functions as a timer
for memary retention during a power failure.

seg

Relay No. 107:
This relay is used to generate 1sec clock, When used in
combination with a counter, it functions as a timer for
memoty retention during a power faiture and as a long-
time timer. The relay output can also be used as a flicker
signal.

Relay 108:
This relay is used to generate 1min 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. 109:
When the SYSMAC-56 starts operating, this relay
operates only for one scan time. Use this relay as an
initial reset signal for counter, high-speed counter,
reversible counter or lateching relay.

RUN signal

Relay No. 109

One scan time

Relay No. 110:
This relay operates when a battery failure occurs and
releases when the battery is returned to normal. If the
Battery Failure signal is desired to be transmitted
externally, prepare and program a cireuit using the con-
tacts of this relay.

Relay No. 111:
This relay operates when a checksum error occurs. When
the relay operates, the “CHECKSUM ERR" indicator
on the front panel of the CPU flashes. If the Checksum
Error signal is desired to be transmitted externally,
prepare and program a circuit using the contacts of this
relay.

3.5 Determination of Latching Relay Numbers

The SYSMAC-56 has 8 latching relays whose operating

states before a power failure can be retained in the data

memory. Since the operating states of these relays are

stored in the memory, all their outputs at the time of the

power failure are turned off, but the relays will return to

the state before the power failure when power is applied

again. '

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

® When using a latching relay, the letters “KR*’ must be
prefixed to the relay number {e.g., KR5),

® Relay coil numbers cannot be used in duplication. How-
ever, the number of relay contacts is not limited.

¢ When set and reset input signals are applied simultaneous-
ly, the reset input signal takes precedence over the set
input signal.

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

—20—
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001
1l S xr
1" 0
R
002
]l
1
KRO
i 012

3.6 Determination of Timer Numbers

The SYSMAC-56 has 8 timers, which are used for timer

numbers in programming.

® Timer numbers 0 to 7 may not necessarily be assigned
consecutively,

® Timer coil numbers cannot be used in duplication. How-
ever, the number of timer contacts is not limited.

® When using a timer, the letters “TIM" must be prefixed
to the relay number {e.g., TIM3).

3.7 Determination of Counter Numbers

The SYSMAC-S6 has 8 counters, which are used for counter

numbers in programming.

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

® Counter coil humbers cannot be used in duplication.
However, the number of counter contacts is not limited.

® When using a counter, the letters "CNT" must be
prefixed to the relay number {e.g., CNT4).

3.8 Determination of High-speed Counter Output
Numbers

The SYSMAC-S6 has one high-speed counter and 32 outputs

which are used in programming for multiple preset value

setting.

The high-speed counter does not require its coil number

and cannot be used in duplication.

® High-speed counter output numbers 00 to 31 may not
neccessarily be assigned consecutively. When using a high-
speed counter output, the letters “HDM’ must be pre-
fixed to the output number {e.g., HDM31).

® The number of contacts for high-speed counter outputs

SYSMAC-56
From HDOM 1IN
o———AIN
001
il STA. HDM
002
It R

HDMOO (000 to 050 ON)
i 012

HDMO1T {100 to 150 ON)
[
ik 013

8

HDM31 {900 to 950 ON)
I 043

3.9 Determination of Reversible Counter Output
Numbers

The SYSMAC-S6 has one reversible counter and 32 outputs

which are used in programming for multiple preset value

setting.

The reversible counter does not require its coil number and

cannot be used in duplication.

@ Reversible counter output numbers 00 to 31 may not
necessarily be assigned consecutively. When using a
reversible counter output, the letters “RDM’* must be

prefixed to the output number (e.g., RDM31).
o The number of contacts for reversible counter output is

not limited. These outputs cannot be transmitted direct-
ly to an output terminal. If any of the relay outputs is
desired to be transmitted externally, prepare and program
a circuit so that the relay output is transmitted externally

through an output relay.
¢ When set and reset input signals are applied simultaneous-

ly, the reset input signal takes precedence over the set
input signal.

is not limited. These outputs cannot be transmitted direct-
ty to an output terminal. If any of the relay outputs is
desired to be transmitted externally, prepare and program
a circuit so that the relay output is transmitted externally
through an output relay. )

When set and reset input signals are applied simultaneous-
ly, the reset input signal takes precedence over the set
input signal.

For count input of the high-speed counter, connect the
external input directly to the HDM IN terminal.

—21—
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1 STA
i F/R
003 RDM
H IN
o4
il R

ROMOO0 (000 to 050 ON)
11 012

RDMO1 (100 to 150 ON)
1l 013

(

RDM31 (900 to 950 ON}
1t
1k
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4. Instruction Words

4.1 List of Instructions

7,
1 LOAD Logical start operation
2 L.LOAD NOT Logical NOT start operation
Inputfoutput relays
000 to 063
3 | AND ARD Logical AND operation Internal auxiliary refays
0684 10 103
Special auxiliary relays
104 to 111
4 | ANDNOT e Logical AND NOT operation Tirmers
TIMO to TIM7
Counters
5 | OR Logical OR operation CNTO to CNT?
- Latching relays
" KRO to KR7
. . igh-speed counter outputs
6 | ORNOT R Logical OR NOT operation HOMODO to HDM31
Reversible counter outputs
RDMOD to RDM31
7 | AND LOAD ﬁN‘E’ Logical AND operation with the previous condition
8 OR LOAD 95- Logical OR operation with the previous condition
Input/output relays
. . 012 1o 063
Qutputs the result of a logical operation to the J
9 ouT &%I specified output relay, internal auxiliary relay, Internal suxiliary relays
latching relay or shift register J64 to 103
! Special auxiliary relay
104
. . . Timers
TIM -
10 Timer On-delay timer pperation TIMO to TIM7
. Counters
C
11 Caounter Down counter operation CNTO to CNT7
12 Latching relay Latching relay operation Latching relays
- KRO to KR7
High-speed . .
13 counter Righ-speed Up counter operation —
Reversible . .
14 counter Reversible counter operation -
Causes all the relay coils between L instruction and
15 Interlock IL-END instruction to be reset or not reset according -
to the result immedistely before this instruction.
16 !En‘::;rlock Clears the 1L instruction. -
17 END The end of a pragram —

—22—
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4.2 Explanation of Instruction Words

H LOAD (LD} & OUTPUT (QUT) INSTRUCTIONS
If each logic line starts with an NO contact, use the LD
instruction. Use the QUT instruction for relay coil.

'SYSMAC-S6
M LOAD NOT (LD-NOT} INSTRUCTION
If each logic line starts with an NC contact, use the
LD-NOT instruction in place of the LD instruction.

| H 050

Contents of Registers

200 LD-NOT | 000 R —
201 ouT 050 _» |

Logic line
l 000
— i )
Bus bar
Coding
200 LD 000 S| —
201 ouT 050 R —

® Operation of each register
The LD instruction causes the content {ON or OFF
state) of the specified relay number to be stored into the
RESULT REGISTER {hereafter referred to as “'R
register”’). |t also causes the previous result in the R
register to be transferred to the STACK REGISTER
thereafier referred to as *’S register”).

|The content of specified relay No.[ﬁ-—E

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

EH— Specified relay No.

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

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

The content of specified relay No.}—{:{>—-—|3

L.ike the LD instruction, this instruction causes the
previous result in the R register to be transferred to the
S register,

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

001

f»—olol?—l

programmed. ;oding ??ntents of Registers
I 000 I Connection to the bus bar 00
3t @ of different phase (part 200 LD coo | —
‘ pae /‘] @) is accomplished auto-
matically by programming 000 00}
Bus bar an QUT instruction. 201 AND 001 —A——
202 | ouT 050 S5
® Consecutive OUT instructions

If the OUT 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.

000

ouT
ouT

®e

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

[ The content of specified relay No.—| E"E’




OMRON

SYSMAC-S6 :
® Number of contacts H OR INSTRUCTION
The number of contacts is not limited for use on a logic NO contacts in parallel are processed by the OR )
line. As many NO contacts as required can be connected instruction, %‘1
by means of the key.
000
000 001 002 I l— ,
LD 000 001
Logic line AND 001 il
AND 002
: : Coding Contents of Registers
In this case, the contact of the first relay number 000 is 200 LD 0co
at the start of each logic line. 000
Therefore, the relay contact must be programmed as 201 OR 001 AEO{OFT —
“.D000", 202 0
M AND-NOT INSTRUCTION ouT 050 | | o | —
1f an NC contact is connected in series, use the
AND-NOT instruction in place of the AND instruction,
I 0:310 03,1 & Operation of each register 7
| i AT 050 The OR instruction causes the logical OR operation to %}
be performed between the content of the specified relay
Contents of Ragistars number and the content of the R register, The result of
the logical OR operation will be newly stored in the R
000 register,
200 LD 000 e | —
201 AND-NOT | 601 I ' Frhe content of specified relay Na. | *E
. 0o oo
202 ouT 050 | —
® Number of contacts
The number of contacts is not limited for use on a logic
® Operation of each register line. As many NO contacts as required can be connected
The AND-NOT instruction causes the content of the by means of the key.
specified relay number to be inverted and then ANDed
with the content of the R register. The result of the Logic line
, . . . . 000
log!cal AND operation will be newly stored in the R n Y - D 000
register, 001 OR 001
t—i—1 OR 002 %,
The content of specified relay No. |——c{ > == AnD}—m 002 : H -4
I: IEI it ouT 050

e Number of contacts

The number of contacts is not limited for use on a logic {n this case, the contact of the first relay number 000 is
line. As many NC contacts as required can be connected at the start of each logic line. Therefore, the relay
in series by means of keys. contact must be programmed as “1.D000"".

000 001 002 l -Bata:
bW LD 000

AND-NOT | 001

AND-NOT | 002

Logic fine

in this case, the contact of the first relay number 000 is
at the start of each logic line. Therefore, the relay
contact must be programmed as “LD000"". 0

24—
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H OR-NOT INSTRUCTION Contents of Registers

i If an NC contact is 1o be connected in parallel, use the
OR-NOT instruction in place of the OR instruction. 1 e
- . 200 LD 000 | —
000 ' wf’j—
. 201 OR 001 ——
I @) | i
© oo %
001 | 202 LD* 002 i ‘T:O{O,I‘:I‘
}{’ 00z 400
203 OR-NOT | 003 oEri e
003 oo
e 000 002
Coding Contents of Registers 204 — _
AND-L.D o
205 QuT 050 [
200 LD 000 | — o1 003
] NOTES: * Use this instruction as
201 OR:NQT | 001 | — the first instruction
on for the next block ta
202 000 be ANDed with the
ouT 050 1 HC_ T —_— preceding block,
. 501 ** Use the AND-LD
instruction for series
connection of two
. blocks (blocks a and
. ® QOperation of each register b}.
Q The OR-NOT instruction causes the content of the -
specified relay number to be inverted and then ORed @ Operation of each register
with the content of the R register. The result of the 1. By the LDOOO and QROQ1 instructions, the result of
logical OR operation will be newly stored in the R the logical OR operation in block a is stored into the
register. R register. '

2. By the LDQO2 instruction in block b, the result of the
rThe content of specified relay No. |—oD operation in block a is transferred into the S register,
while the result of the logical operation by instruc-
tions LDO02 and OR-NQOTG03 in bloeck b is stored
into the R register.

® Number of contacts 3. AND-LD instruction causes the logical AND opera-
The number of contacts is not limited for use on a logic tion to be performed between the R register (block b)
line. As many NC contacts as required can be connected and the S register {block a). The result of the logical
by means of keys. AND operation will be newly stored into the R
_ register.
X @ ?
oo signilgDatay ___E] _|
e E L
002 OR-NOT 002 ® Number of blocks
- : : The number of blocks is not [imited for AND-LD opera-
ouT 050 tion of a logic line. As many blocks as required can be

continued for series connection by means of ﬂ ~

AND| | LD

in this case, the contact of the first refay number 000 is

at the start of each logic line. 000 002 04

Therefore, the relay contact must be programmed as it A L \\

“LD000", ' Og:] 010[3 OIOIS Logic line
MW AND.LOAD (AND-LD) INSTRUGTION - bl b

For inter-block AND operation between two or more

blocks, use the AND-LD instruction, B

LD 000
r-Bleck a- 4 r-Block b-- CR-NOT | 001
E 000 E i 002 i (I;D-NOT 002
: H : : ” ! 050 R-NOT | 003
: P ! AND-LD | -
o e o o
i 1] i A1 1 oR 005
L IR J AND-LD | —

ouT 050
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The AND-LOAD instruction is used when each block
normally consists of a combination of two or more
contacts.

W OR-LOAD (OR-LD) INSTRUCTION
For inter-block OR operation between two or more
blocks, use the OR-LOAD instruction.

Contents of Registers

200 LD 000 L

201 AND 001 S —

202 LD* 002 o SRS

203 AND-NOT | 003 S S
000 0gi

204 OR-LD** | — oge| —
0020603
000 00}

205 ouT 050 o —
002 063

NOTES:

* Use this LD instruciton as
the first instruction of the
next block to be ORed with
the preceding block.

** Use the OR-LD instruction
for parallel connection of
two blocks (blocks a and b),

® Operation of each register

1. By the LDOOO and ANDQO1 instructions, the result
of the logical AND operation in block a is stored into
the R register.

2. By the LD002 instruction in block b, the result of
the operation in block a is transferred into the §
register, while the result of the logical operation by
instructions LD0O02 and AND-NOTOO03 in block b is
stored into the R register.

3. The OR-LD instruction causes the [ogical OR opera-
tion to be performed between the R register {block b}
and the S register (block a). The result of the logical
OR operation will be newly stored into the R register,

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

OR| LD
keys.

000 001
1L 1E e
" A \@ LD 000 @

002 003
- s AND-NOT 001

Logic line

LU LD-NOT 002

004 005 AND-NOT 003

— OR-LD _
LD 004

AND 005

OR-LD -

ouT 050

The OR-LD instruction is used when each block normal-
ly consists of a combination of two or more contacts.

B TIMER (TIM) INSTRUCTION
The TIM instruction can be used as an ON-delay timer
in the same manner as a relay circuit,

00 o,
. “ :“ . 15.0sec £
TIMOD %

Timer input

Time-up output

QOUTO50
Time-up output
QUTOB1
Coding
B NOTES:
; : o 1. *Timer number O to 7.
200 LD 000 2. **Time setting value
] 000 10 989 x 0.7sec.
201 AND-NGT | 001 In this example, 150
202 TIM 0* | 150** denotes 15.0sec.
203 LD-TIM 0 3. The program at the_
- part of the timer coil
204 ouT 050 @ requires one .
LD-NOT- address. -.
205 TIM 0
206 ouT 051

® Operation of each register
_The timer starts when the content of the R register is
logical 1 and resets when the content of the R register is
logical 0.
® Number of contacts
A time-up contact designates the timer number itself,
Both NO and NC contacts can be used in the required
quantity.
® Timer 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 ahove circuit example.
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Timer is reset at the time of a power failure

If a power failure occurs, the timer is reset and the
present value returns 1o 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.

000 106* B4
F—1F—{cp 2L
001 CNT LD Q00
[ RO | AND 106
150 counts LD 001

. CNT 0 150
NOTE:

* Special auxiliary relay
106 is for 0.1sec
clock. (Special aux-
iliary relay 107 is for
1sec clock.)

® Consecutive QUT instruction and TIM instruction

The operations of the circuits (1)and {(2)betow are the
same, either of which may be used for programming.

@

000
I—— LD 000
. ouT 050
15.0sec ™M © 150

When the NO contact 000 turns ON, output relay 050 is

energized and at the same time, timer O starts operating.

000 s
;Y
15.0sec TIM 0 150

ouT 050

®

When the NO contact 000 turns ON, timer 0 starts
operating and at the same time, autput relay 050 is
energized.

The set value of the timer can be changed while the
SYSMAC-S6 is in operation when the RAM is used as a
User memory.

COUNTER {(CNT) INSTRUCTION

The CNT instruction can be used as a preset counter in
ihe same manner as a relay circuit,

Q00 001 Input
CP
CNT
002 t
T Reset R
" 234 counts

CNT1
|

@

‘SYSMAC-S6

R 233 234 235
Count input =

Count-up
{OUTO50}
Reset input
Coding
l i NOTES:
= "1 1. A counter program must be
200 LD Q00 entered in the order of a

- count input circuit, a reset
20 AND-NOT ; 001 input circuit and a counter

202 LD 002 coil.

2. * Counter number 0 to 7.
203 CNT 1% 234 3. ** Counter setting value Q00

205 LD-CNT 1 to 998.

206 ouT 050

® QOperation of each register

The counter resets when the content of the R register is
logical 1 and is enabled to count when the content of the
R register is logical 0. A count input is provided from
the S register.

® Number of contacts

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

¢ Counter is of decrementing type

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

o After the preset value is up, subsequent count inputs are

ignored.

® At the leading edge {i.e., from OFF to ON} of a count

input signal, the counter decrements the present value
by 1.

Count input

Leading edge

& When both a count input and a reset input are applied

simultaneously, the reset input takes precedence over the
count input. Even if the reset input is removed after
this, the counter performs na counting operation.

® The present value of the counter is retained in memory

during a power failure.

If a power failure occurs, the counter 1s not reset and the
present valug (i.e., count remaining} of the counter is
retained in the memory. A memory retentive type timer
can be programmed using a combination of clock
instruction and a counter {CNT) instruction, For details,
refer to TIMER (T1M) INSTRUCTION,

® The preset value of the counter can be changed while the
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B HIGH-SPEED COUNTER (HDM) INSTRUCTION
The HDM instruction can be used as a high-speed
counter by software. A count input signal must be
directly connected to the HDM IN terminal of the CPU.
The counter can respond to input signals at up to 1kHz.

HDM IN Coding
@ IN
External
input 000
1 STA HDM
001 203 LD-HDM 00 | *»+
1L
i R 204 ouT 012
HDMOO (001 to 002 ON) 205 LD-HDM 01
I it 208 ouT 013
HDMO1 {002 to 004 ON)
o 265 LD-HDM 3
113 013
266 ouT 043
HDM31 {980 to 999 ON}*=**
000 000 000 001 002 003 004 005 008 979 980 981 982 000------
HDM
present IN
value
ST
R
HDMO0
{001 to 002}
HDMO1
{002 to 004)
HDM31
(980 to 999)
NOTES:

* A high-speed counter prograrn must be entered in the order of a start signal (STA) and a

reset signal (R},
** The high-speed counter does not require its coil number and cannot be used in duplica-
tion.
#+% The high-speed counter has 32 outputs {HDMOO to HDM31) for multiple preset value
setting. These outputs are programmed similarly to the timer and counter contacts.
**** The high-speed counter output {HDM31) continues to be in the ON state when the present

count value is between 980 to 998. For pragramming preset vatues, refer to Section 6.7,
Value Setting Operation.
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When the reset input is logical 1, it takes precedence
over any other signals and the CPU ignores other signals.
The set value of the high-speed counter is reset to 000",
When the start signal is logical 1, the high-speed counter
(HDM]} is in the operable state. When the start signal is
fogical 0, the counter is in the halt state.

At the leading edge (i.e., from OFF to ON) of a count
input signal, the high-speed counter increments the
present value by 1.

The high-speed counter has 32 outputs for multiple
preset value setting (HDMOO to HDM31). For these
relays, both NO {—I-) and NC {~4F-) contacts can be
used in the required quantity. .

For each high-speed counter output, both preset values
A and B must be registered into the value setting table.

HDMOO 000 to 992 000 to 989
HDMO 000 to 999 000 10 999
HDMO2 000 to 999 000 1o 999
HDMO3 000 to 999 000 to 999
HDMO4 000 to 999 000 to 999
HDMOB 000 to 999 000 10 999
HDMO6 000 to 999 000 to 999
HDMO7 000 1o 999 000 ta 999
HDMO8 Q00 to 299 000 10 999
HDMO9 000 to 999 000 to 999
HDM10 000 to 999 000 to 999
HDM11 000 to 999 000 to 999
HDM12 000 to 999 000 10 999
HDM13 000 tw 999 000 to 999
HDM14 000 to 999 000 to 929
HDM15 000 to 993 Q00 to 999
HDM16 Q00 10 999 000 to 999
HBM17 000 10 999 000 to 998
HDM18 000 to 999 000 to 999
HDM19 000 10 999 000 to 998
HDM20 000 10 999 000 to 999
HDM21 000 to 999 000 to 999
HDM22 000 to 399 000 to 999
HDM?23 000 to 999 000 to 999
HDM24 000 to 999 000 to 999 -
HDM25 000 10 999 000 to 998
HDM26 000 ta 999 000 to 999
HDM27 000 to 999 006 to 999
HDM28 000 10 999 000 to 899
HDM29 000 to 998 000 to 999
HDM30 000 1o 999 000 to 999
HDM31 000 to 999 000 to 999

20—
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The following condition must be satisfied when setting
both preset values in the value setting table,

Preset value A < Preset value B
For example, if a value set in the value setting table
exceeds 999, change the circuit by using an NC contact.

HDM10 (900-100}
—

— Incorrect

| Changed to

HDM10 {101-889)

Preset values in the value setting table can be changed in
MONITOR mode only when the RAM is used as a user
memory. When the EPROM is used for user programs,
preset values in the value setting table cannot be
changed.

The present value of the high-speed counter is retained
in the memaory during a power failure. If it is required to
reset the value upon power application, use the NO con-
tact of special auxiliary relay No. 109 to apply a reset
input.

The counter responds to input signals at up to 1kHz {by
hardware processing). However, note that there may be
an average delay of 10msec for start, reset, and value
setting output signals, as they are processed by software.
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M REVERSIBLE COUNTER (RDM) INSTRUCTION
The RDM instruction can be used as a reversible counter .
by software. @ '
000 Coding
II STA
200 LD 000
001 e 201 LD 001
" 202 | Lb ooz |1,
002 003 RDM 203 AND-NOT | 003
t——H——IN 204 LD 004
004 205 RDM —*x
n R 206 LD-RDM 00 | wws
_ 207 ouT 012
RDMOD {001-002 ON) 208 LD-RDW o1
i u2 209 ouT 013
RDMO1 (002-004 ON) i : :
I 013 268 LD-RDM 31
269 ouT 043
RDM31 (980-099 ON)**¥** @
1 ()

RDM 000 001 (002 003 004 005 004 003 002 001 000 999 998 000

present
value ST

F/R

RDMO1
(002-004}

2

RDM31
(980-998)

NQOTES:
* A reversible counter program must be entered in the order of a start signal (STA), a Forward/
Reverse signal (F/R}, an input signal {IN}, and 2 reset signal (R},
** The reversible counter does not require its coil number and cannot be used in duplication.
*** The reversible counter has 32 outputs (RDMOG to RDM31) for multiple preset value
setting, These outputs are programmed similarly to the timer and counter contacts.
**%* The reversible counter output (RDM31) continues to be in the ON state when the present
count value is between 980 to 999 or between 999 to 980. For programming preset
values, refer to Section 8.7 Vzalue Setting Qperation.
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& \When the reset input is logical 1, it takes precedence ® The following condition must be satisfied when setting
‘ over any other signals and they are ignored, The present both preset values in the value setting table.
-g value of the reversible counter is reset to **000”. Preset value A < Preset value B
® \When the start signal is [ogical 1, the reversible counter For example, if a value in the value setting table exceeds
{RDM]} is in the operable state. When the start signal is 999, change the circuit by using an NC contact.
logical 0, the counter is in the halt state.
® ‘When a Forward/Reverse (F/R) signal is logical 0, the RDM10 {S00-100)
reversible counter functions as an up counter. And when b +Incorrect
the F/R signal is logical 1, it functions as a down counter,
¢ At the leading edge (i.e., from OFF to ON) of a count | Changed to

input signal, the reversible counter increments or decre-

ments the present value by 1. RDM10 (101-899)
® The reversible counter has 32 outputs for multiple preset

value setting {(RDMOD to RDM31). For these outputs, as
many of bath NO {—) and NC (-H-) contacts & required ® Preset values in the value setting table can be changed in

can be used. MONITOR mode only when the RAM Is used as a user
. @ For each reversible counter output, both prfeset values A memory. When the EPROM is used for user programs,
and B must be registered into the value setting table. preset values in the value setting table cannot be
changed.

® The present value of the reversible counter is retained in

the memory during a power failure. I it is required to
- imb e 8 reset the value upon power application, use the NO
RDMOO 060 to 999 000 to 999 contact of special auxiliary refay No. 109 to apply a reset
RDMO1 ' 000 to 999 €00 to 999 input.
RODMO2 000 to 999 000 10 999
RDMG3 000 to 999 000 to 299
RDMO4 000 20 999 000 to 999 B LATCHING RELAY (KR) INSTRUCTION
RDMO5 000 to 999 000 to 999 . . . .
FDMIOE 000 10 999 000 10 999 The KR instruction can l?e u?ed as a latching relay in the
same manner as a relay circuit.
RDMO7 000 to 999 000 to 999
RDMO3 000 10 999 000 to 999
RDMO9 000 to 989 000 to 999 001 002
RDM10 000 to 999 000 ta 999 —— b} 8 @
RDM11 000 to 999 000 to 999
RDM12 000 to 999 000 to 999 003 004
RDM13 000 to 999 ©00 to 999 ' i
ROM14 000 to 999 000 to 999
RDM15 000 to 999 000 to 999
RDM16 000 to 999 000 to 999
RDM17 000 to 999 00D to 999
RDM18 000 to 999 000 to 9929
RDM18 000 to 999 000 to 999 200 LD 001 o —
RDM20 000 to 899 000 to 939 -
RDM21 000 0 999 000 1o 999 201 AND 002 S —
RDM22 000 to 999 000 to 999
RDM23 000 to 999 000 to 999 202 | LD 003 - | e
RDM24 000 to 999 000 to 999
RDM25 000 to 999 000 to 999 203 AND bo4 ~9|(E-E{GIL —OIOII——OPIZ——
RDM26 000 to 989 000 to 999 204 KR* L) 003 004 001 002
RDM27 000 1o 999 000 0 999 3 I il
RDM28 000 to 999 000 to 999 NOTE: * A latching relay
ROM29 000 10 999 000 to 999 pragram must be
entered in the order of
RDM30 000 to 999 000 1o 999 a set input circuit, &
RDM31 009 to 999 000 to 999 reset input circuit and a
latching relay coil. Use

the ¥R instruction to
program a latching
relay coil,

** Latching relay number
KRO 10 KR7.
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® QOperation 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 1.

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

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

B INTERLOCK {IL)/INTERLOCK END {IL-END}
INSTRUCTIONS :
The |L and IL-END instructions are used in pairs when
branching a circuit to plural QUT instructions.

oo oM L [o02 0603
-—u——4

T 051

Coding

200 LD Q00

201 AND 001

202 L -

203 Le 002 | *
204 AND-NOT | 003

205 ouT 050

208 LD 004

207 ouT : 051

208 IL-END -

NOTE: * When IL and 1L-END
instructions are used in
programming, be sure
that an LD ingtruction
will always follow the
IL and |L-END instruc-
tions, respectively.

& Qperation of register
The IL instruction causes the content of the R register
1o be transferred to the interlock flip-flop {ILF). Accord-
ingly, the ILF is set to 0" if the content of the R
register is /0" and to 1" if the content of the R register
is 1.

IL instruction

G

IL-END instruction

The IL-END instruction causes the |LF to be set to /1"’
irrespective of the content of the R register. In other
words, when the IL condition is OFF {i.e., when input
000 or 001 is OFF), the state of each relay between the
IL and |L-END instructions is as follows.

Qutput relay, internal auxiliary relay OFF
Timer Reset

Counter, latching relay Holds present state

—39_

® When performing a test run, insert an END instruction

However, when the [L condition is ON, the state of each
relay is the same as that in an ordinary relay circuit @ l
without IL/IL-END instructions.

F————— e e ——— e

CAUTION:

IL and IL-END instructions must always be used in pairs. !
! A pair of IL and IL-END instructions cannot be used by
1 inserting in between another IL/IL*END pair. !

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

Q00 001
| ©s0)

.
'

END

000 LD 000 @
001 AND 001

002 ouT 050

400 EMD -

® The program memory of the SYSMAC-S6 is provided

with addresses 000 to 511. The CPU scans program data
from address 000 to the address with an END instruction
according to the sequence diagram.

000
001

'
n END

511

|
at each end of a sequence circuit and then delete the

END instruction after confirming each circuit. In this
manner, the test run can be executed smoothly.

@ |f the mode sefector switch is changed to “MONITOR

{or RUN)” to execute a program without inserting an
END instruction, neither will the RUN indicator be
illuminated nor can the SYSMAC-S8 be operated. In
this case, the “END MISS" message will appear on the
LCD, and the MEMORY ERR indicator on the CPU
front panel will be illuminated.
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output relays, internal auxiliary relays, timers, etc,, it
can be said that the best way to design a sequence
circuit is to configure a simple, clear circuit, rather than

a complicated circuit created by reducing the number of

contacts.

2. In the SYSMAC-S6, signais will flow from the left 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 1o rewrite the circuit,

Flow of signal

A B
I —(R)—
C D :
S J
E
: P
’ \2)
{2)-a
A B
i 1 @
1l (i) \./
E
C ( ?) D
= f— @

3. In a series-parallel circuit, the number of contacts that
can be connected in series is not limited, as well as the
number of contacts that can be connected in parallel.

4. No output relay can be connected directly from the bus

bar. If necessary, connect it through the NC contact of
an unused internal auxiliary relay,

MNC contact of an unused
internal auxiliary relay

@ ®

Bus bar

5. All output refays are provided with auxiliary contacts
that can be uséd 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.

SYSMAC-S6
5. Programming 000 opp (24T 008
5.1 How to Program i i . . dE
‘ With the SYSMAC-S8, a sequence circuit is controlled oe1 9',3’9 ’,/,
according to the sequence of the instructions stored in the —H—"jl — -
CPU memory. Therefore, it is necessary to observe the -
. . . 050 003 m
hints on correct programming and programming order, T Y— @
B HINTS ON CORRECT PROGRAMMING .
1. Singe the number of contacts is not limited for input/ .

6. No relay contact can be inserted next to an cutput coil.

If necessary, insert it before the output coil.

7. Two or more output ¢oils can be connected in parallel.

[o0]

. For contact and coil numbers on the circuit, use the 1/O
relay numbers described in Section 3.1.

9. Output coil numbers {including those for timers,

counters and latching relays) cannot be used in
dupiication.

H PROGRAMMING ORDER
1. Program a circuit from its left to right.

Program from left to right

0oo 001 003 004 006 Q07
———— - - A——(os)
002

2. Assume the circuit elements located from the bus bhar to

an output relay as one block. If a number of biocks are
in line, programming can be started from any block.
However, pay attention in the case of circuifs utilizing
scan time or timing such as differentiator, shift register,
ete.

Block A
Block B

3. When composite instructions such as counter, high-

—33—

speed counter (HDM), reversible counter (RDM), latch-
ing relay, etc., are used, their order of programming is
predetermined. Be sure to perform the programming
according to the predetermined order.

)]

@
000 001
s
002 CNT1
i R

n LD 000

n+1 AND Q01
n+2 LD 002
CNT 1 b6
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4. A ladder diagram such as the one shown below can be
divided into small blocks as shown below, to program
each block in the order of (1) to(®) . Eventually, the
cireuit will be programmed as one large block such as (B).

® Ladder diagram

000 001 o004 005 ocos 007
bl ——F——()

002 003 100
ik |
050

el o0 oo

———f—

el o5 007

————

b
[b] 002 003
—IF—I--

ifl

100

& Programming procedure

lslgoe o001 [blogz * 003
— —— 200 LD 000
R | | R |0
202 LD 002
@ 203 AND o03
D Lo, 204 OR-LD -
205 OR 050
- | 5 = _ 206 AND 004
050 006 007 207 AND-NOT | 005
—— A 2! 208 LD 006
OR 050 ' kﬂ 5 882 209 AND 007
L 5 210 OR 100
| 211 AND-LD _
[d1gga 050 [f] 100 212 ouT 050
|4 —A— i i
AND 004 OR 100 n END
AND-NOT 005
oo —34~
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® QOperations of R and § registers

10.

(&l 900 001 w wo— 1
—I AND 001—7—’
bl go2 o3 LD 002————[_—-_.-
o | s | AND 00347_—’
fal [+ (k] | OR-LD
’ [C] 050
(2] (b] |-+ —} OR 050
d
fal bl (el || ! °|°,4 AND 004 ———=

[al(blle)ld,] | X

AND-NOT 005+

le} 9o 007
———

[f1 100

fel + —]

LD 006 ‘J——.-
AND 007 ﬁ—-—l—‘

OR 100

[a] [b] [e]{d] |x

le} [f)

AND-LD

[al {b] [¢][d] (e} [f]

—-— OUT 050 ——=

htent:ofireqgiste

€gister:

The content {* 1" or 0"}

000
of _JP isstoredin R i — Vacant
register.

The content of R register is w0 col
ANDed with the content of | Result of Jp.j—
_% and the result of Vacant

operation is stored in R
register,

= [a]

"

The previous content of R
register is transferred to 5

02

operation is stored in R
register.

register and the content of [al
is newly stored in R
. register.
The content of R register is 007 oo
ANDed with the content of | Result of 3
M_Tf.u, and the result of {al

= [b]

The content of R register
{result [bl} is ORed with
the content of § register
{result [3]), and the resuit
of operation is stored in R
register,

Result of ORing
[al with [b]
= [a] [b]

o

Vacant

The content of __°|5|°__ is
ORed with the content of
R register, and the result
of operation is stored in R
register.

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

Vacant

The content of _%§}_is
ANDed with the:gr-'lﬁtent of
R register, and the result of
operation isstored in R
register.

Result of ANDing
[a] [b] {c] with

(d,]
= [a) {b] [c] [d, }

Vacant

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

Result of ANDing
{al (bl [c][d,]
with [d, ]

= [a) [b] [c] [d]

Vacant

The previaus content of R
registes is transferred to 8
register, and the content of
_f'|°|ﬁ_ is stored in R
register.

._—.'l..__

(a} [b] (e} [d]

The content of R register is
ANDed with the content of
7, and the result of
opetation is stored in R

register.

Result 6f 1y 1—

= {e]

{a] [b] [e] {d]

The content of R register is
ORed with the content of

M, and the result of
operation isstored in R
register.

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

[a] {b] [c] [d]

. o

The content of R register i3
AN Ded with the content of

S register, and the result of [a] [b] {c] [d] [e] [f} | Vacant
operation is stored in R

register,

The result of R register is :

output tc output relay [a] [b} [c] {d] [e] [f] | Vacant

QUTO50.

—35-



OMmRON

SYSMAC-S6
5.2 Applied Programs

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

1. An example of parallel-series circuit

Q00 001 002 003
- I——I iyd

{F—! 950

LD

050 AND 001
—]} OR 050
a 1 b | AND a02
black block AND.NOT 003
ouT 050

END

2. An example of series-parallel circuit

000 001 002 003
b0 FE o
004 AND-NOT 001
I LD 002
AND 003
050 OR 004
" OR 050
a } b 1

bloek block AND-LD -
ouT 050

END

3. An example of series-parallel circuit

b
block |

LD-NOT

000 001 002 003 000
@ AND 001
LD 002
_O}OMEO AND-NOT | 003
LD-NOT | 004
p— by v}
. block . AND 050
I a t b

block block I OR-LD "‘
AND-LD —
ouT 050

END

4. An example of connecting parallel circuits in series

a, b, —
block | block
000 001 004 005 LD 000
A @ AND-NOT | 001
002 003 | 006 007 LD-NOT 0v2
i AND 003
— 8, —— by OR-LD -
block block LD 004

a t b |
block block AND - 005
Lo 006
AND 007
OR-LD -
AND-LD -
ouT 050

END

—R6—

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-LD instruction.

Program block a.

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

Combine blocks a and b using AND-LD
instruction.

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

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

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

A ———

A A

t b f

a
block block

e
block

6. An exampie of complicated parallel cireuit.

SYSMAC-S6

When a number of blacks continue from
block number a to n, the programming
procedure is the same as paragraph 4 above,
Namely, program the circuit in the following
s@quence.

(D block a = @ block b - (& blocks
ab = (@ block ¢ -+ (§ blocks a-b-c

-

Or, program as follows,

(D block a_~+ (3 block b ~+ @ block ¢
= .. @n = (M) AND-LD
- @+ AND-LD = (m+3) AND-LD.....

—37—

000 oo If this circuit is regarded as either one of
1 050 St the following circuits, it will be easier to
! LD [ala]s} understand the program.
LD 001
002 003
F——F— LD 00z | |z [ 90 oo
004 AND 003 002 003
005
OR-LD —_
A ;
AND-LD ~ NI
006 007 LD 004 600 2
II l!
AND 005 ' ¥
OR-LD — or
0
Lo 006 002 Q03 000
AND Qo7 —— I_T_T_"___
OR-LD - 001
ouT 050 i
END
7. An example of complicated circuit
b The circuit shown on the left may be re-
block written as follows.
000 001 002 LB 000 | a
L—] LD-NQT 001 ©00 001 Q02 st :
' block =0 O b A ————(0) [ D 960
b=-a--i ~d AND 002 000 003 004 005 AND-NOT .| 901
block| 003 004 005 D 003 I ANG a0z
: ) a0
I c o " AND-NOT co4 Jc Oolo—olmoftgole—ojgi’l—- ANT 003
block 006 007 LD 005 d ANCNOT | 004
AND 005
LD 006
e OR-LD -
l——b!e —-1k AND-NOT | 007 o 050
ocl AND 003
OR-LD — de AND-NOT | 004
AND-LD - {d+e)-c AND 006
OR-.LD - (d+e)-c+b AND-NOT aon?
OR LD -
AND-LD - [(d+E)'C+b] -8 ouT 050
ouT 050 ; :
: : END
END
8. An example of complicated circuit
000 001 064 065 066 ; 3
I m— = LD 000 AND 066
002 003 005 | 067 OBB 069 AND 001 LD 087
— - LD 002 AND 068
AND-NOT 003 LD-NOT 089
| 004 o080 070 O.NOT s on o
AND 050 AND-LD -
OR-LD - OR-LD —
AND 050 AND-LD —
OR-LD - ouT 050
LD 064 ; ;
AND-NOT 065 END
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9. An example of circuit requiring caution
000 002
]I H 050
oo
 — ® 051

000 003
bt i
001 002
K
004

- 10. An example of ¢ircuit requiring caution

050

051

Separate the circuit as shown below.

4

000 003
I— It 050
001 002

—
001 004

I 051

11. Examples of circuit requring rewrite

LD

OR 001
ouT 051
AND-NOT 002
ouT 050
END

000

LD 001
AND-NOT 002
OR-LD -

AND 003
ouT 050
LD 001
AND 004
ouT 051
END

H R2

C E C D
1 IR —
HI——IIEI——IDF—. -—ii—ﬁ——fl—'
S i

In such a case as shown on the left,
program relay contact _S¢ after
programming output relay 051. This
action is necessary for the following
reason. Even if an output is sent to
output relay 050, the content of the R
register at paint (@) will remain unchanged.
Hawever, if 3¢ is programmed before
auiput relay 050, the content of the R
register at point a will change and differ
from the content sent te vutput relay
051.

Such circuits as shown on the upper left
cannot be programmed and must there-
fore be rewritten as shown directly
below,

Since the two upper circuits are
respectively configured with control
refays, the circuits operate even by the
flows of signals shown by the arrows.
To permit the similar circuit operation
with the SYSMAC-86, the two upper
circuits must be rewritten into the
corresponding circuits shown below.
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B WHEN TIM/CNT INSTRUCTIONS ARE USED
1. Long-time timer
a. Series connection of TIM instructions {e.g., 130sec)

TiM1

o O ™4 80sec
TiM2

c O0— 050

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

000 TIM1 . : :
. “ @ 5.0sec LD 000
TIMA AND-NOT:
N 1
o Input cp TiM
([,_, o ONT 100 TIM 1 05?
N I Reset counts LD-TIM
I R LD a0
CNT2 CNT 2 100
il 050 LD-CNT 2
ouT 050
END

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

000 107 Input
LD 000
CNT =
000 1 7 AND 1

AF Reset) o cggnts LD-NOT 000

{700sec) -
CNTA CNT 1 700
Tt 0s0) LD-CNT 1
ouT 050

Y END

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

000 001
I 2tep
CNT
000 feset] T 100 AND 001
H R counts LD-NOT 000
OR-CNT 1
CN:?‘ CNT 1 100
LD-CNT 1
CNT1 nput LD-NOT 000
il cp CNT 2 200
000 gNT 200 LD-CNT 2
- Reset| counts ouT 050
CNT2 END
11} 050

e
©

—30-
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In this eircuit, a8 pulse is generated every
5 seconds by timer TtM1 and then pulses
at intervals of 5 seconds are counted by
counter CNT2. 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-S6 is turned off.

The 8§YSMAC-S6 has three types of
internal clock pulses {0.1sec clock: 106,
isec clock: 107, 1Tmin clock: 108).

By counting any of the types 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 terned
off.

By programming counter circuits in
multiple stages, it is possible to develop 2
multi-digit counter which counts more
than 999.
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3. An example of ON/OFF-delay timer circuit

000
T Tika
L O Szec

050 000
1) 1% ™™
A 2/ 3sec
TIM1
.- TIM2
—=0 0—_
050
11

-1 —l 2
bsec 3sec
QON-delay QOF F-delay

4, An example of one-shot timer circuit

064  TIM1

000

40;5:4 —@ 1.5sec
064 T11 .

000

050

1.5sec

5. Examples of flicker circuit
a. With 2 timers used

w0 w2
! @ 1.0sec
TIM1
5 @
t/ 1.5sec
TIMT
—r ;
& ®

000

050

—taty |—
1.0 1.5
5€C sec.

LD 000
TIM 1 50
LD 050
AND-NOT 000
TiM 2 030
LD-TIM 1
OR 050
AND-NOT- 2
TIM

ouT - 050
END

LD 064
AND-NOT- 1
TIM
OR 000
ouT 064
LD 064
TiM 1 015
LD 064
AND-NQT: 1
TIM
ouT 050
END

LD 000
AND-NOT- 2
TIM

TIM 1 010
LD-TIM 1
TIM 2 015
LD-TIM 1
ouT 050
END

—40—

® One-shot-output is produced for only the
set time of TIM1 after an input signal is
applied. {Input 000 > scan time}

¢
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b. With clock pulse

107
{5 000 {Clock pulse: 1.0sec * Using an internal clock pulse (0.Tsec or
X —1 @ 1.0sec), a flicker circuit can be processed
LD 000 easily. | n this case, however, the flicker-
ing time is available only in the following
AND 107 2 1ypes.
ouT 050 Special auxiliary relay number 106:
" 0.1sec clock pulse
. Special auxiliary relay number 107:
END ! 1.0sec clock pulse

B WHEN LATCHING RELAY IS USED
1. Basic circuit

e [n the event of a power failure, the ON/
030 031 s KR i OFF state before the power failure can
i H 0 LD 000 be retained in memory, using a latching
R AND 001 relay. SYSMAC-56 has 8 latching relays
002 ) with relay numbers KRQ to KR7.
1} LD 002 e Memory retention time after a power
OR 003 failure is about the same as that of the
program memaory, (Refer to Section 2.3,
033 KR 0 Specifications.}
END

2. A circuit to keep the time-up state

000 001 5.0sec : e
——— ) 1o 200
TIMT AND 001
b 553 S(e TIM 1 | 050
“ LD-TIM 1
002 LD 002
" KR 1

END

B WHEN IL INSTRUCTIONS ARE USED

¢ Program the circuit by taking the com-
0|OIO 0|?1 08’2 050 mon line @after the IL instruction, as a
1 L Al LD 000 bus bar.
¢ An [L-END instruction must always be
050 : Tk - added to the end of a circuit employing
‘—-ﬂk-f : LD 001 an IL instruction, The instructions
oR 050 between the |L and IL-END instructions
are executed.
0]03 AND-NOT 002 & When input 000 is OFF, timer TIM1 is
l ( ) 5.0sec reset but the present value of counter
ouT 050 CNT2 is retained.
004 050 LD 003 & When preparing an astomatic/manual
| CP circuit, the circuit shown on the left can
CNT T 1 080 be operated only in the automatic mode
oga 2 25 t L 004 by turning input 000 on automatically.
counts
5 ] AND 050
LD-NQT 004
I -END CNT 2 | 025
@ IL-END -
END

—41—
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- M WHEN HDM INSTRUCTION 1S USED
1. Application to positioning control.

in controlling the depth of each machined hole, depth drill movernent received from the encoder and the
positioning is performed by counting the number of original position signal received from photoelectric
high-speed pulses. Feed motor M1 and drill rotating switch PH1.

motor M2 are controlled by the pulses indicating the

® Application example Presat value n —

Feed mator Drifl motor Preset

value m

® Timing chart

Start {000)

PH1 (001}

INPUT {from encoder)

M1 forward (012]

M1 reverse [013)

M2 {014}
—140 pulses —]
r————-150 pulses
0o 065
% @
084 HOMOQ 000 010*
b . HDMO1 150 160*
064 oot HDMOQ2 150 150
4 it i -
f H @ NOTE: * Preset value B is satisfactory if
it is equal to or more than preset
085 value A, In this example, preset
— value B is set with an stiowance
of 10 pulses by taking the
' backlash of the feed motor
into account.
IN }
Codi
065 g
Ii STA HDM
LD
065
i R 2
AND-NOT
064 HDMOO HDMOt 013 Fead motor ouT
I—t W +HF @ rotates in LD
torward direction oR
mz
“ AND
ouT 065
HFI)IMO‘I 0:7'1 011{2 @'3 Feted motor LD 065
il rotates in
reverse direction LD-NOT 0es .
013 HDM ]
H . LD 064
. AND-HDM 00
065 Q01 HDMD2 OR 012
1 Drill rotates
_H—ﬂ__" AND-NOT-HDM 01
AND-NOT 013
END ouT 012
LD-HDM g3
OR 013
AND 00
AND-NOT 012
QuUT "3
LD 065
AND 001
AND-HDMO2
ouUT ‘ 014
END

49—
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1. Application to step advance control.
The movements of an industrial robot arm to transfer
products from conveyor A to conveyor B, such as right-
ward or leftward, up and down, grasp, release, etc., are

controlled by the SYSMAC-S8.

® Application example

® Timing chart

Start {000}
LS1 {001)
LS52 (002}

L83 (003

.54 {C04)
.86 (005)

PS1 {006}

Conveyor A (012)

Arm rotates
rightward {013}

Arm rotates
leftward (014)

Arm moves
upward {015}

Arm moves
downward (016)

Arm grasps
a product (017}

Arm reieases
a product {018)

'
'
1
'
]
]
y
|
g
|

‘
'
'
'
'
]

—43—
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Qoo
| STA
103*
—i RIF
064 RDM
1l N
000
4 R
RDMOB
,.__“_
RDMOO 060 002 008 065
il ————H—()
004 Input of
H RDM instruction
RDMO1 002
il
RDMO2 Q05
i
RDMO2 006
Ak
RDMO4 001
I
RDMO5 004
..
RDMOG 003
o |
RDMOT 005
1 1
il
RDMO8 A
Lo —0 ©
064 066 . e
Differentiation
_" ’H 085 circuit
064
—I 065
ARDMOD 000 002
1 T 015 Arm moves
! o upward
005
L
n
RDMOS
i
RDPiqm 29’2 013 Arm rotates
LU L rightward
RDM0Z 005
Arm moves
I—H @downward
RDMO7
R
L]
RDMa4 Arm grasps
% 017} s products
RDI}AOS 014 Arm rotates
r, leftward
RDIMUS Arm releases
I 018) 2 product
—. 25ec
RDMO3
i— @ Conveyor A
I END |

NQTE: * Relay 103 is unused internal-auxiliary relay.

el

RDMOO 000 000
RDMO1 00t oM
RDMO2 002 002
RDMO3 003 003
RDMO4 004 004
ROMO5 005 005
RDMOGB 006 006
RDMO7 007 007
KRDMOS 0083 008
RDMOS 009 009
Coding

OR-LD -
LD AND-NOT 065
LD ouT 084
LD-NOT 000 | LD 064
OR-RDM 09 | anp-NOT 066
RDM — | our 065
LD-RDM o0 | LD 064
AND 000 | ouTt 066
LD 002 | LD-RDM Qo
AND 005 | AND 000
OR 004 | LD-NOT 002
AND-LD — | orRNOT 005
LD-RDM 01 | AND-LD -
AND 002 | OR-RDM 05
OR-LD — ouT 015
LD-RDM 02 | LD-RDM 01
AND 005 | AND-NOT 002
OR-LD - | out 013
LD-RDM 03 | LD-RDM 02
AND 006 | AND-NOT 005
OR-LD —~ | oR-RDM 07
LD-ROM 04 | our 016
AND 001 | LD-RDM 04
OR-LD — | out 017
LD-RDM 05 | LD-RDM 06
AND 004 | out 014
OR-LD — | LD-RDM 08
LD-RDM 06 | ouT 018
AND 00z | Tim 020
OR-LD — | LDRDM 03
LD-RDM 07 | out 012
AND 005 | END
OR-LD -
LD-RDM 08
AND-TIM 0
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2. Application to sequential start/stop control.
When a number of conveyors are to be operated in a
conveyor line, sequential start/stop control is often

effected by providing a time lag between the start or
stop of one conveyor and that of the next conveyor.

® Application example ¢ Timing chart

No.1 No. 2 No, 3 Ne. 4 Start (000) R ,&,,, — _ _ .
Conveyor Conveyor Conveyor Conveyor
/ Stop (001)
g / - B - *" . -
@ / 4 ’,/ M1 (012 _ i
4 |
M2 (013} | _
M3y e o
14 (015) 4. R _
| L
5§ § & S 5 65

—45—

{Start)
s8]0} 065 Intqual
N L auxillary
‘, " AT 064 relay for Gkl
064 start ROMOO 000 004
il RDMO1 005 009
} {Stop) . . : ROMO?2 010 014
-- 001 064 RDMOS lntelnl‘pal e o o1
Yo e H @) ey
Y RDMO4 019 035
stop
065 RDMO5 020 024
(14
L RDMO06 025 029
084 RDMO4 RDMO7 030 034
il y (3 ROMOB 035 035
065
il STA Coding
Dﬁf‘ 0:3,5 LD 000 LD-RDM 00
A b R/F oR 064 | AND 064
107 {1sec) RDM AND-NOT 065 | OR 012
ali IN ouT 084 | AND-NOT-RDM o8
064 085 LD 001 ouT 012
w W R AND 064 LD-RDM o1
Al Al
OR 068 | OR 013
RDMOO 084 RDMO8 AND-NOT-RDM 08 | AND-NOT-RDM o7
[]] i LY. 012 ) M1
i il A @ ouT 085 | ouT 013
012 LD 064 LD-RDM a2
il AND-NOT-RDM 04 OR 014
R -NOT-RDM 08
ConoT o T T
“ H’ @M2 LD-NO 1
ﬂ AND-NOT 085 LD-RDM 03
013 LD 107 OR 015
1L
ﬂ i LD:NOT 064 AND-NOT-RDM 05
RDMO2 BOMOG AND-NOT 065 | oUT 015
I ¥ @Ms RDM END
014
RDMO3 RDMO5
I 3 @m
015
11
K1l
END
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3. Application to drum control.
In a machine tool, the machine tool operation can be
controlled by the rotation angle of the drum.

¢ Application example

DN S N N

\ RDmoo |  oo0te o000  \ \oi\ -\ -\ -——_\ON

Revolution transducer, YRDMM \ 015 to 015 N \ — \ \ ON \
360 pulses/1 revolution oM ROMOZ 030 10 030 — — pvy — on
— RDMO3 | 045 to 045 — 1 = = | on | on
OQI
= 000 to 360
1 pulse/degree - count

/ romia ) 2100210 [/ /) — /] — [ on/ - / on
/HDM15/ 225 to 225 ‘Z/-—/—/—/ON/ON/

Output | Preset Preset Output [Qutput|Qutput|Qutput|Qutput|
number | value A | value B 1 2 3 4 5

* Timing chart

Start signal {000)

Stop signal {001}
000 to 015 016 to 030 031 to 045 046 to 060 061 to 346 to 360 000-

Pulse input (002) lm_mmum ||”mu|”ﬂ| Juummm "ﬂﬂmmm "”NL,_”HHM“HH—

Cutter 1
reverse {003)

Cutter 2
reverse {004}

Cutter 3
reverse (005)

Cutter 4
reverse {006}

T TIMO Bsec

Qutput 1-, cutter 1
forward {012)

TIM1 Bsec
Qutput 2, cutter 2 L
forward {013)

Output 3, cutter 3
forward {014}

Output 4, cutter 4
faorward {015)

Output 5, Work
piece stops: {016}

QOutput 6, Work
piece rotates: {017) | _.

Repeat

—46—
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Start 000 ' ] :
—— Stop 001 RDM24
—o O @ Start
064 RDMO0 000 000
084 RDMO 015 015 ~
- 5T RDMOZ 030 030
183 RDOMOD3 045 045
Pulsé'signal 002 F”,I RDM RDMO4 060 060
i IN RDMO5 075 075
064 RDMOG 090 030
b R ROMO7 105 105
ROMOD 064 !Tll !U . Cutter 1 ADMOS 120 120
ROMOS forward ADMO9 135 135
i RDM10 150 150
RDMO8 N 5 ROM11 165 165
RDM12 @ sec RDM12 180 180
i RDM13 195 195
RDM16 RDM14 210 210
1 @ RDM15 275 225
HDﬁi‘f‘ZO ADM16 240 240
RDMOT TIvi1 Cutter 2 RDM17 255 255
iI - moves RDM18 270 | 270
RDM
, ] forve T T
i ™Y gsec RDMZ1 315 315
RD]niH:s ’ RDM22 330 330
- RDM23 345 345
RDﬁ” - ROM24 360 360 RDN; reset  ~—!
RDM21
) Coding
RDi\i'IOZ TIM2 » Cutter 3 [ )
ROMOG 2408 forward LD 000 ouT o14
| OR 064 LD-RDM 03
RDM10 _ ~ AND-NOT 001 OR-ROM ] 07
it @ 7sec AND-NOT-RDM T2 DR-RDM 11
RDMI 4 ouT 064 OR-RDM 15
RDM18 LD 064 OR-RDM 19
il 067 LD 103 OR-RDM 23
RDM22 LD 002 ouT 068
LD-NOT 084 THM 3 080
RDi‘ima g::::sr“ ADM = ANDNOT-TIM 3
RDMO? forward LE-RDM 00 auT (]
AND 064 LD-TIM 0
RDM1 ) e OR-RDM 04 AND 003
ROM1S A OR-RDM 08 LO-TIM 1
il OR-RDM 12 AND 004
RDM19 OR-ROM 16 OR-LD -
1l 08 OR-RDM 20 LDTIM 2
RDM23 ouT 066 AND 005
TIMOA 003 a70 TIM 0 050 0R-LD -
[ o 0—} HWork piece rotates AND-NOT-TIM 0 LD-TIM 3
TIMLA . po4 ouT 012 AND 006
.T’M._A_% 005 [ LD-ROM 03 OR-LD —
o o—if OR-RDM 05 OR 017
TIMIA_ oos OR-ADM 09 AND-NOT a70
0 Oo——dt——0 OR-ADM 13 auT 017
a7 OR-ADM 17 LD-RDM 00
RDMOO ORRDM 21 oR 065
' I— 069 ouT 066 oR 066
016[5 TIM 1 080 OR 067
obe AND-NOT-TIM 7 OR 068
i ouT 013 ouT 069
067 LD-RDM - 0z LD 089
i OR-ROM 06 AND-NOT o7t
08 OR-RDM 10 ouT 070
0('5'9 o7 OR-RDM 14 LD 069
I _ @ ) o * [ or.ADM 18 ouT 071
069 ] g'rszi"te“"a‘m" OR-RDM 22 LD-NOT 017
I} o7 ouT 067 QuT 016
017 Prohibition of TtM 2 o7e END
‘_"_«H/—‘—%. work piece AND-NOT.TIM 2
is inhibited
END
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6. Operating Procedure

6.1 Cautions in Operating SYSMAC-S6
When operating the SYSMAC-SG, pay attention to the
following points.

| CAUTIONS: T

{ ® Thekey inserted into the mode selector switch on the

I programming consale can be pulled out only in the RUN

I position.

! Even after the removal of the key, such operations as

] “'search”, “‘monitor’”, 'trace check”, etc., can be performed.

| @ The programming console can be mounted or dismounted

: to or from the CPU while the SYSMAC-56 is in "RUN"
mode.

i 1. When the programming console is dismounted

| The CPU remains in the operation mode immediately

{ before the programming console is dismounted.

I If the power is turned OFF and then ON with the STOP

[ input in the OFF state, the operation mode of the CPU

I will change from the existing mode to “RUN'".

I 2. When the programming console is mounted

[ The CPU remains in the operation mode immediately

I before the programming console is mounted. !f the

I existing operation mode of the CPU is different from

| the gperation mode of the programming console, the

| message "ENTER PASSWORD!" is displayed on the

| LCD of the programming consele. In such a case, specify

| the operation mode of the programming console as

| required and depress the and [ keys, and the

| operation mode of the CPU will change to that specified

| by the programming console. Turning the power OFF

l and then ON will also cause the existing mode of the

I CPU to change to that specified by the programming

| console. If the operation mode of both the CPU and the

I programming console is the same, the CPU remains in

the mode under execution.
L

6.2 Basic Functions

This operation is to add an instruction or
contact {or coil) number to a program due
to a circuit modification.

This operation is to delete an instruction or
contact {or coil} number from a program
due to a circuit modification.

This operation is to check the hardware of
the programming console and CPUL In the
programming console check, the LCD, key-
board, and mode selector switch are checked
for proper operation. In the CPU check, the
memory unit, RAM memory, system
program, “RUN"' indicator, “"CPU ERR.”
indicator, and "MEMORY ERR."” indicator
are checked for proper operation,

This operation is to place the SYSMAC-56
in the RUN {Program Execution) mode.

This operation is to monitor and display the
operating states of 1/O relays, internal
auxiliary relays, latching relays and special
auxiliary refays, the present and preset
values of timers and counters, ete., in units
of 4 points, during the execution of a
program.

This operation is to set or reset by force the
operating state of each of the /O relays,
internal auxiliary relays, special auxitiary
relays and [atching relays or the present
value of each timer or counter during the
execution of a program in the MONITOR
mode.

This operation is to display the operating
states of all the 64 input/output relays (000
— 063} coliectively during the execution of
a program. |n addition, the present values of
the reversible counter (RDM} and high-speed
counter (HDM) are displayed in both
graphics and digits.

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

Since the CPU retains previously stored data
in the RAM memory {by battery or
capacitor backup), 2!l the memary contents
must be cleared to write a new program
into the RAM memory.

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

This operation is to store 2 program in the
specified memory address.

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

This operation is to write the preset value of
the timer, counter, reversible counter
{RDM) or high-speed counter (HDM) in the
spacified value setting table.

This operation is 1o confirm whether or not
the preset values have been written properiy
into the specified value setting table.

This operation is to store the ON/OFF
states of 1/0 relays in the specified pattern
number,

This operation is to confirm whether or not
the set and reset conditions in the pattern
write operation have been written properly
into the specified pattern number.

This operation is to confirm whether or not
the program data written into the memory
through the prograrnming console are in
agreement with the predetermined rules
{syntax),

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

This operation is to change an instruction or
contact {or coil) number in 2 program due
10 a circuit medification.

This operatian is to display the pattern
numbers registered in output ON/OFF
format in the previous Pattern Write
operation.

6.3 All Program Clear Operation

When the RAM memory is used as a user memory, previous-
ly stored programs and/or data are retained in the memory
{by battery or capacitor backup) even if a power failure
oceurs. Therefore, all the RAM memory contents must be
cleared to write a hew program into the memory. {Although
the new program may be written over the previously stored
data, this practice is not recommended as it can easily

cause program error.}

e QOperating procedure

—PHOGRAM
*

PROM

(e} —fol{=}—
Address L
1

000511
l § L

Perfarm this operation if
all 1the darta stored after the
specified address are 10 he
cleared.

Operate the above keyis) for only
the value seiting data to be retained
in the memaory.

—48—
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® Display 6.4 Address Setting Operation

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

-—PHOGHAM

/—AddFQESﬁ

fe—( = e

® Display

=
Q
3

Designate an address
only if the data stored Key ADDRESS

after the specified ad-

dress are to be cleared,

If no address is desig-
nated, ali the memory

contents are cleared l
from address 000.

E-E-EHE-

=]
=

H = Address seiting is
3 completed.

Specify only the vaive
setiing data to be
retained in the memaory
during the All Clear
operation. If no data is NOTES:

specified, all the vafue 1. Each address is set in 3 digits using numeric 000 to 511. To
setting data are cleared. " . . .
set address ‘000", no numeric entry is required. To set
address 003", depress only numeric key E] and to set
address *'023”, depress only numeric keys {z] and [3] .

2. At each depression of a numeric key, the previously displayed
number will shift to the left by cne digit on the LCD. In
address setting, if the first digit of the 3-digit address entered

!| All Clear operatian is is 8, it is displayed as 0",

completed. 3. No data will be displayed on the LCD by the address setting
operation alone. To display any data, either D or D key
must be depressed first.

-eHetmbiel

NOTES:
1. Al the programs and data stored in addresses from the desig- . .
nated address to address 511, except the value seiting data 6.5 Program Write Operaﬂon
which are not specified as those to be retained in the memory, This operation is to store a program in the specified

are cleared by the Al Clear operation. If no address designa-

tion is made, all the data stored in addresses from 000 to 511 memory address.

are cleared. ® QOperating procedure
2. Before the key operation, change the maode selector switch
Y position from “PROM” to "PROGRAM". At this point,
\% avoid changing the mode selector switch position from _PROGRAM

"MONITOR' to “PROGRAM". This practice is dangerous, as
the CPLS is in the RUN state in the MONITOR mode and the ———Address ——,
load if any connected at that time may operate,

2

. Setting of addrass f
3. Upon depression of the MONITOR key, the address displayed —"——'_‘@—“'@ ““wer:il..!ggdgtaawr?:ssréfg

on the LCD is extinguished, Subsequent depression of the 1/0 No
CLEAR key will cause the LCD to indicate address “000". / ) A

---------------------- B OE AR S S

CAUTION:

|
{ After the PROGR AM mode selection, depression of the ] “@_B_'
| CLEAR key or any key other than those keys shown above | L ]
[ will not allow All Clear operation to be executed. In this case, |
I repeat the operation starting from the mode selection. |

| e oo s e e I R O
B -E-—E
B——C) -5

L NQTE: The zero key marked @ may or may noi be depressed,
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e Display

Key ADDRESS

DATA

Q

e

~ [A—{=)(E]

z
To

- |L

=
Q
=]

-—- Address setting

Writing of LDOOG is
--—-completed. .
Address advances by 1.

Writing of
.._AND-NOTO00Z2 is

completed,

Address advances by 1.

—[E) ~— ﬁ_@_’
§
i

]

Writing of END is
-—-completed.
Address advances by 1.

¢ Circuit for exercise and programming example

000 001 002 | I
M . 200 LD 000
020 201 AND 001
— 202 OR 020
203 AND-NOT | 002
204 ouT 020
208 END -
NOTE:

At each depression of the WRITE key, the data appearing on the
OP and DATA sections of the LCD are written into memory.

Correction procedures when an error occurs in program write

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

2. 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 E] 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

RUN
| MONITOR

—PROGRAM

—50—

Data read increment --- -——---——- -

_.. Data at set address +1 is

Data read decrement

® Display

Data at set address is
displayed.

displayaed.

Data at set address —1
is displayed.

—--Address setting

___Data at address 200"

is displayed.

Data read
increment

Data read up to the

-
i3

end of the program.

Data read
decrement

e Circuit for exercise and programming example

000 001

i

020

002

—

NOTES:

200 LD 000
201 AND 001
202 OR 020
203 AND-NOT | 002
204 ouT 020
205 END -

1. At each depression of the m key, the data at the set address
+1 is displayed li.e., data read increment).

2. At each depression of the key, the data at the set address
—1 is displayed [i.e., data read decrement).
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6.7 Value Setting Operation

Timer {TIM), counter {CNT), reversible counter {RDM} and
high-speed counter {HDM) have their own value setting
tables, into which preset time or count values must be
registered before executing TIM, CNT, RDM and HDM
instructions, respectively. However, with TIM and CNT
instructions, this value setting operation may be omitted
since the preset values of timers and counters can be entered
in a Program Write operation. The preset values written into
the respective value setting tables can be changed in the
MONITOR mode.

¢ Operating procedure

e,
¢ Value setting for timer
-0
(G-
—-E-E—
m__
—E) -~ ~

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

® Display

=)
_—
H
L

Ssec for TIM1 is written
into the table, address is

—-—incremented by 1 and
the data of TIM2 is
displayed.

B EF-0-5-

5
o

—(-]—

SYSMAC-S6

~ A=)

et

-~
C-O-0- -G~
mH
OG-0 -0--8~

MNOTE: The zero key marked r..} may ar may not be depressed.




OMROoN

SYSMAC-S6
® Display

E

i

=0 & EB-E-EO-E-E-E- O-E0-E-E-E-0-0-

Py

2

Reversible counter value setting

table
RDM 00 00t 010
RDM 01 011 020
RDM 02 - -
RDM 03 100 110
RDM 04 200 205
RDM Q5 500 550
~RDM 0B |
NOTE:

For each reversible counter cutput number, both preset values
A and B must be set by satisfying the following condition:

Preset value A < Preset value B

6.8 Preset Value Read Operation

This operation is to confirm whether or not the preset 6’ 4
values have been correctly written into the Value Setting '
Tables specified for the timer, counter, reversible counter

and high-speed counter, respectively. In the case of timer

and counter preset values, this check can be made by a

normal Program Read operation.

® Operating procedure

/MONITOH

® Preset value read for timer
0 o (o O e Y e Wl
—--- -~

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

® Display

=)

[

en_Data’'of TIMOQ s
displayed.

Timer Value Setting table

TIMO Bsec
TIM 1 10sec
TIM 2 —
TIM 3 Ssec
TIM 4 3sec A
TIM &
- \_‘——_——'—

® Preset value read for reversible counter

T e o (7 e O e Y e Y
It B e P e K

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

0

52—
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e Display

tn
m
-

Reversible counter value setting

table .
RDM 00 | 001 010
ROMO1 | oM 020
RDM 02 _ "
RDM 03 | 100 170
ROM 04 | 200 205
ADM 05 | 500 550
RDM 08 —

NOTES:

1. At each depression of the key, the displayed timer
number, counter number, raversible counter cutput number,
or high-speed counter output number is incremented by one,
and the preset value(s} of the incremented timer, counter
RDM or HDM output number are indicated on the LCD.

2, At each depression of the key, the dispalyed timer
number, counter numbar, reversible counter output number
or high-speed counter output number is decremented by one,
and the preset value(s} of the decremented timer, counter,
RDM orHDM output number are indicated on the I.CD,

6.9 Patiern Write Operation

The pattern monitoring is a diagnostic function which

detects at an early stage whether the controller is operating
normally or in the halt state due the occurrence of an
abnormality. For this purpose, 10 patterns are provided:
Patterns 0 to 9. The operation of the controller is divided
into 10 patterns and the ON/QFF states of input/output
relays (0G0 — 063) in each pattern are registered in Patterns
0 to 9, respectively.

—53—

When the controller is in operation, the LCD screen moves
in the sequence of the patterns which are coincident with
those registered. If the controller stops due to the occur-
rence of an abnormality, the pattern at that time remains
displayed on the LCD. This pattern display thus faciitates
maintenance and inspection of the controller.

® QOperating procedure

-—PHOGRAM

o ¥ e W g
-5 -8-0-0-3-0~ k-
—-8-8-8-L0-B~F—
~(J-B--EF-E-1]~ k-

NOTES: The zero key marked E] may or may not be depressed,

e Display
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—{ofd .._G

o
—i

a
i

2

f“\_/- ot D-._ml

__H.__E I ml
Ef

o e B e

o)
i
=i

l

Jisj

e
™|
=

Pattern setting table

Relay: Pattern 0| R ik N-2{Pattern.3.5
001 ON OFF | OFF | ofFf |/
001 OFF ON - ON
002 - ON ON -/
003 — - | on -/
004 ON OFF - /
005 — ON on [ _J
008 | _——
NOTES:
1. The pattern display positions for the respective 64 /0O relay

numbers are as shown below.

000 004 0D8 012 016 020 024 028 032 036 040 (44 048 052 056 060
00 005 009 013 017 021 025 029 033 037 041 045 049 053 057 0B
002 006 010 ¢14 018 022 026 030 034 038 042 046 050 054 058 062

003 007 011 015 D19 023 027 031 035 038 043 Q47 051 055 059 063

. . . . .

. At the set {ON} and reset (OFF) positions, the STATUS
indication flickers.

. The key is used to write the ON state, This state is
indicated by “* s ‘" on the display.

4, The key is used to write the OFF state, This state is

indicated by ** -~ '’ on the display.
. The [-] key is used when the ON/OFF state is not clear.
This state is indicated * " on the display.

6. At each depression of the s . [Jor (7] key, the

set or reset indicating position is incremented by 1.
. At each depression of the key, the set or reset indicating
position is decremented by 1.

. At each depression of the key, the set or reset indicating

position is incremented by 4.

6.10 Pattern Read Operation

This operation is to confirm whether or not the set and
reset conditions (i.e., ON/OFF states of 1/O relays) in the
pattern write operation have been correctly written into the

specified pattern number.
® Operating procedure

——PROGRAM

-E -
_______ __H
- ~

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

£ o
-O-5-0-8-0-8 §
= = 8

o

_ -

004 ON OFF - /
005 - ON on_t—
008 |

0



OMRON

SYSMAC-S6

6.11 Program Check Operation

This operation is to confirm whether or not the program
data written into the memory through the program console
are in agreement with the predetermined rules {syntax}.

Program Check Items |
Syntax error (SYNTAX ER.)

* Coil duplication error (COiL DOUBLE) |
* Circuit error (CIRCUIT ER.) - 1
* |L-END instruction missing error {I1L-END MISS) |
* END instruction missing error (END MISS) a

®

Operating procedure

—PROGRAM
-3

¢ Display

Y AL LT

P e I P

Syntax check is being
performed.

Syntax error is found.

END instruction miss-
ing error

: Correction of program

Syntax check is
i’ |completed.

Coil duplicaticn check
is being performed,

Coil used in duplication
is found.

Coil duptication check
is completed.

Circuit check is being
perfarmed.

Circuit error is found.

| |L-END error

Circuit check is
completed.

Program check opera-
tign is completed.

NOTES:

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

2. In the display for program check operation shown above, the
continucus line between SEARCH keys shows the normal
flow of operation when no error exists.

3. For details, refer to 9.3, List of Erro Messages and Remedies,

® Error conditions

1. Syntax error
The message “SYNTAX ER.” is displayed on the LCD
when an undefined instruction is programmed or when
the memory is destroyed, '

2. Coil duplication error
The message “CCIL DOUBLE" is displayed on the LCD
when the QUT, KR, TIM, CNT, RDM or HDM instruc-
tions of the same relay number are contained in a
program.

3. Circuit error
The R register and S register are contralled by comput-
ing a difference between the number of logical start
instructions {LD and LD-NOT) and the number of inter-
block logical instructions {AND-LLD and OR-LD). If the
difference is abnormal according to the nature of the
instructions used when the result (OUT, KR, TIM, CNT,
RDM, HDM) is executed, it is regarded as a circuit error,
and the message ““CIRCUIT ER.” is displayed on the
LCD.

4. {L/END MISS error
IL and |L-END instructions must be used in pairs. When
this rule is not observed in a program as shown below,
the message “1L-END MISS"” is displayed on the LCD.
(D IL-END instruction is missing such as L. . .. IL.
@ IL instruction is missing and only 1L-END instruction

is present.
@ The program ends with an 1L instruction before the
END instruction or the last address.

5. END instruction missing error
In the absence of an END instruction at the end of a
program, the message “END MISS’ is displayed on the
LCD.

[ CAUTIONS:

l If a syntax error or an END instruction missing error occuts,
| no other items can be checked unless the program is edited

i again and corrected for proger syntax. .

2. A circuit error is detected by taking that portion of the

I circuit from the LD-LD-NOT instruction after an OUT

! instruction to the next OUT instruction as a unit subject to
|

|

1

|

I

=0

detection.

3. Even if any of the following errors occurs, the CPU can stitl
perform the. RUN operation, However, be sure to correct
the error to execute the proper prodram.

e Coil duplication error
¢ Circuit error

& IL/END MISS error N

—B55—
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6.12 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.

B SEARCH OPERATION OF INSTRUCTION WORD
® QOperating procedure

Referring to the circuit for exercise and programming

example shown below, an example of searching Ej’f_

and _® instructions is explained here.

RIN moniTor

—PROGRAM

—Relay No.—
AND ] ) v Nspap] TOEND
T e 0 e e I oy T T e s o
1 Toc END
TiM 3 I—'@ """ -@ """ of program

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

® Display

AND 003 is being
searched.

i AND 003 is searched.

AND 003 is being
searched,

i
sn-e | AND 003 is searched.

AND O3 is being
searched.

End of SEARCH
operation

1]
EE~ T~ ~ 56

55—

FRENY b TIM_3 is being
searched.

TIM 3 is searched.

TIM 3 is being searched,

ENC of SEARCH
operation.

|
=
8
=
8

& Circuit for exercise and programming example

000 001 003 004
i)
020
i1
LR ]
020 003
l’ Il T
! ! 3/ 3.Bsec
200 LD 000 205 ouT oéo
201 AND 001 206 LD 020
202 OR 020 207 TiM 3| 035
203 AND 003 208 AND 003
204 AND 004 208 END | -—
NOTES:

1. When the SEARCH key is depressed after entering an instruc-
tion, the first address where the instruction is stored is
displayed on the LCD. Continued depression of the SEARCH
key causes all the addresses containing this instruction to be
searched until the last address, 1n other words, the search
operation of an instruction will be executed from the address
currently being dispiayed on the LCD to the last address 511
in the memory.

2. If the data being searched is not found, the message "NOT
FOUND' appears on the LCD.

T
¥
Tt
frooie

-
sty

B SEARCH OPERATION OF RELAY NUMBER
Referring to the circuit for exercise and programming
example shown below, an example of searching refay No.
020 throughout all addresses is explained here.

® Operating procedure

— PROGRAM

) — (80 —{o J—{2] (o) —fod—fwd—

To END of
program.

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

§)

¢
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® Display

@
—[E]

gz
EZ

—

=)
(=
=

020 is being searched.

.| 15t 020 is searched,

—— @6

2]

" ., | N&xt 020 is searched.

020 is being searched.

[E__

D11 OHOT FOUMD End of SEARCH
operation

® Circuit for exercise and programming example

e e R e

020

-1l
020

_—-” @3.5520

- Add d
200 LD 000 ouT 020
201 AND 001 LD 020
202 CR 020 TIM 3| 038
203 AND 003 END -
204 AND 004

¥

NOTES:

1. When the SEARCH key is depressed after depressing the
RELAY CONTACT and keys and entering the relay
number, the first address where the instruction is stored is
displayed on the LCD. Continued depression of the SEARCH
key causes all the addresses containing this instruction to be
searched until the last address. In other words, the search
operation of a relay number will be executed from the
address currently being displayed on the LCD to the last
address 511 in the memory.

2. If the data being searched is not found, the message ""NOT
FOUND" appears on the LCD.

i

T
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6.13 Instruction/Contact (Coil) Number Change
Operation

This operation is to change the contact {or coil) number in

a program due to a circuit modification.

& QOperating procedure
Referring to the circuit for exercise and programming
example shown on below, an example of changing out-
put relay No. 003 to 013 is explained here.

—HPH OGRAM

,—Relay No.—
b~ ——Le )z )~
=1
E-8--0-G—

-
— 5
=

o

<

[=]
L=}
o]

QUT 020 is being
searched.

OUT 020 is
searched.

-8 ~ B--E-6

E
<
z

OSFLAY
AND Retay No. is
e changed,

ot

i

Correct relay Neo.
4 "¥| change is confirmed.

- E-E-
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NOTES: ’
1, After an QUT instruction has been searched, depress the-
key continuously to decrement the address number until the
address where the contact {or coil) number is to be changed.

SYSMAC-56
#® Circuit for exercise and programming example ® Display
000 001 004 [oo+] L i
(I v i3 020
020 - OUT!
R o0 Y
L1 Al I
Relay No. 003 O is changed to 013. * [B
201 AND AND- I
202 LD 208 nNoT | 094 @ OUT 025 is being
s AN | o0 207 | ouT | 020 seerched
NOT 208 END — .
OUT 025 is being
204 OR-LD - 8 searched.

a
-

LAY
The instruction to be changed at an intended address may be
searched divectly. However, the same instruction may in I
some cases be stored in other memory addresses of the same ANl_l?

program, Therefore, it is necessary to check instructions
before and after the intended address. Since no two QUT
instructions with an identical relay number exists in ane
program, the instruction to be changed can be found easily
and quickly by first searching the QUT instruction and then
searching before and after the QUT instruction.

2. When an OUT, TIM, CNT, KR, ROM or HDM instruction is
to be changed to another instruction, also check the circuit
related to the instruction.

3. After the contact (or coil) number has been changed, be sure
to perform the Program Check operation ( ~ pud ) to
confirm that the program is free from any programming
error,

Instruction is
inserted.

|

=)

Correct instruction
& ] insertion is confirmed.

6.14 Instruction/Contact {Coil) Addition Operation
This operation is employed when the contact {or coil)
number is to be added to a program due to a circuit
modification.

® Operating procedure

In ‘ghe following, the procedure of adding —%— between _ OIOIO 001 003 . 004 .

—Dﬂ— and —jF—-—-Qm is shown
’ 025 002

—MPHOGVHAIVI

.-

® Circuit for exercise and programming example

Before insertion
———Relay No.—
. @—'@”E]“ LD 000 205 - AND 003
AND oot AND-

. —. 206 NOT 004

LD 025
. . 207 ouT 025
[ heRy e 203 Aot | 002 208 EN

&G -E-0 —
= EE 204 OR-LD | -
NOTE: The zerp key marked @ may or may not be depressed. @ *

After insertion

202 LD 025 AND.

207 NOT | 004
203 AND- 5o
NOT | . 208 ouT | 025
204 ORLD| — 209 END -

—58—
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NOTES:

1, Search an OUT instruction, depress the key repetitively
to advance the program up to the address where the instruc-
tion is to be inserted. Next, depress the CLEAR DISPLAY
key, enter the instruction to be inserted and then depress the
INSERT and _keys. The address number after the inserted
instruction will automatically be incremented by 1.

2. After the contact {or coill number has been inserted, be sure
to perform the Program Check operation ( @ - ) to
confirm that the program is free from any programming
errof,

3. If an attempt is made to insert an instruction 10 a program
when the memory is full up to the |ast address {address 511},
the instruction cannot be inserted. This condition is informed
by the following message on the LCD.

6.15 Instruction/Contact (Coil} Deletion Operation
This operation is to delete contact (or cail} number(s} from
a program due to a circuit modification.
® Operating procedure
Referring to the circuit for exercise shown befow, an
example of deleting _—Uﬂ}-— is explained.

— PROGRAM

CLEAR

,—Relay No.—

R O R
M =0

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

® Display

[=]
J iy
3

QUT 025 is being
searched.

QUT 025 is
searched.

" | Instruction is
3| deleted.

Correct instruction
deletion is confirmed.

-G-8 ~ -k
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® (Circuit for exercise and programming example

‘000 0N

003 005
b
025 002
[

Before deletion

Yoled X
200 LD 000 205 AND 003
201 AND 001 206 AND 005
202 LD 025 207 ¢ .,Aﬁg' 1 ooa
203 AND-_ 1 gg5 :
NOT 208 ouT 025
204 OR-LD — 209 END —
After deletion "
LD 000 205 AND 003
AND 001 206. AND 004
LD 025 207 ouT 025
AND- 208 END —
203 NoT | 002
204 OR-LD —

¥

NOTES:

1. Search an QUT instruction, depress the key to advance
the praogram up to the address where the instruction to be
deteted is located, and depress the DELETE and keys.
All the address numbers after the deleted instruction will
automatically be decrernented by 1,

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

3. After the deletion of the instruction, be sure to execute the
Program Check operation { @ - ).

4, At each successive depressior of the DELETE and keys,
the instruction displayed on the LCD will be deleted. Be
careful not to delete the required instruction by operating
these two keys vnintentionally.

6.16 Hardware Check Operation

This operation is to check the hardware of the programming
console and CPU. In the programming console hardware
check, the LCD section, keyboard and mode selector switch
are checked for proper operation. In the CPU hardware
check, the ROM memeory unit, RAM memory, system
program, “RUN’ indicator, “CPU ERR" indicator and
MEMORY ERR* indicator are checked for proper opera-
tion.

B PROGRAMMING CONSQLE HARDWARE CHECK
® Operating procedure

—PROGF{AM
U

‘—PROM

{0
[ ]{E - O
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® Display

=PROCON
=CPU

G- 0560

Display {LCD) check

%] Keyboard operation
messsge

~E-G

3
=z

>
=
f=]

Key operation check

L
T

l:

the key operations are indicated.

Depress the E] key at the last to check that ali

Maode selection
massage

©-H-F ~

\Cassette

~PROM

—©@

Mode selector

,-Monitor
|

switch check

—RUN

-Program
1

CPU check

For the CPU hardware check, refer to the right column,

NOTES:

1.

If the programming console is checked first, the CPU hard-
ware check can be performed continuously subsequent to the
programming console check.
Either of the following two numeric keys are to be depressed
after the depression of MONITOR key.

0 = Programming console check

1 =CPU check
During the display check, the data on the LCD- screen moves
in succession. To make the displayed data static, depress the

key. Depress the key 10 return to the previcusty
displayed data.

In the key operation check, be sure to depress the key at
the last, Note that if the key is depressed first, the hard-
ware check routine will jump to the mode selector switch
check.

B CPU HARDWARE CHECK
® Operating procedure

— PROGRAM

PROM — Program
t .
“—PROM

-8 -0

® Display

NOTES:
1.

—60—

e He )

CPU check

= RUN
MEMORY
ERR

o
Q

CPUERR
o]

RUN

“,

o

MEMORY
CPUERR SRR

oo g
1

CPY is normal.

CPU is abnormal.

t—Svs'sem program
——RAM
ROM Bank
ROM Bank

if the programming console is checked first, the CPU check
can be performed continuously subsequent to the program-
ming console check,
Either of the following two numeric keys must be depressed
after depression of the MONITOR key:

0 = Programming console check

1 = CPU check
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6.17 RUN Operation _ ® Display
This operation is to place the SYSMAC-56 in the RUN s
(Program Execution) mode,

® QOperating Proeedure

B
-
1
e,
£
T
L

[=]
1=
3

RUN

—
/—MONITOH

® Display

hY rd
,Q RUN

NOTES:

1. When the mode selectar switch is set to the “RUN" or
"MONITQR'' position with the stop signal at the STOP
terminal of CPU in the OFF state, the "RUN" indicator
illuminates.

2. Even if any key on the keyboard is operated during RUN
operation, the CPU operation is not affected.

~E- -6

=
=

-
CAUTIONS: |
1. In the absence of an END instruction in a program, the CPU |
operation cannot be performed even if the mode is changed |
to “RUN" or “MONITOR". The message “END MISS" is i
displayed on the LCD of the programming console. In such a 1
[
[
!
1
]
|
l

Present value of TIM D
- is displayed.

case, write an END instruction to correct the program in the
PROGRAM mode.

. If a CPU error or memory error occurs in “RUN" or
“MONITOR’ mode, the CPU operation stops, and the “CPU
ERR" or “MEMORY ERR” indicator on the front pansl of
the CPU illuminates. At the same time, the message “‘CPU
ER.” ar “MEMORY ER.” is displayed on the LCD of the
programming console and all external outputs are turned off,

3. In other than RUN or MONITOR maode, all external outputs

are turned off, d

Preset value of
— TIM Qis displayed
during Timer aperaticn

,—
“n
m
]

-0

—..-.-...-____.___.___1
N

Display is shifted to the
—_ right by 1 point,

6.18 Multi Monitor Operation

This operation is to monitor and display the operating states
of input/output relays, internal auxiliary relays, latching
relays, and special auxiliary relays, the status of the revers-
ible counter and the high-speed counter output relays, and

P the present values and preset values of timers and counters, in '

units of 4 points during the excution of a program. 2

3| Display is shifted to the
right by 2 points.

® Operating procedure ® Circuit for exercise and programming example

—RUN .
f—MONITOR :(): RUN o}oo 0?1 o}(zyz -
020
11
—" il _"@_’" _'E]—‘@_‘#' o:2lo 003
[ | TiM
_,__,_El_.__._%—-——- T’IM 0 I 4®16.5590
S _r_* — 0 O 023

—681—

NOTE: The zero key marked @ may or may not be depressed. R ER
200 LD 000 AND
201 AND 001 TIMO
202 OR 020 LD-TIM
AND- ouT

203 002

-- NOT END

k‘ 204 ouT 020
205 LD 020
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NOTES:

1. The operating {ON/OFF) state of each relay, the present
value and preset value of each timer or counter, etc., are
displayed on the LCD of the programming console.
Depression of the key during the monitoring of a timer
also causes the preset value of the timer to be dispalyed.

2. If the or key is depressed after the depression of the
MONITOR key, the displayed relay, timer, or counter
number is incremented or decremented by 1, respectively,

3. Each depression of the key causes the monitor display
point to move rightwards and return to the first peint of the
4-point_monitor display on the LCD.

4. . and keys are effective only for the leftmost

item on the maonitor display of each relay, timer or counter,

6.19 Forced Set/Reset Operation

This operation is to set or reset by force the operating state
of each of the input/output relays, internal auxiliary relays,
special auxiliary relays and latching relays, or the preset
value of each timer or counter during the execution of a
program in the MONITOR mode.

In this forced set/reset operation, the operating state of a
relay is caused to be set or reset while the or key is
being depressed, and to return to the original state when

the or key is released.
in the forced set/reset operation of a timer or counter, the

present value of the timer or counter is up when the
key is depressed and the preset value is restored when

the key is dpressed.

® Operating procedure

— -
MONITOR ,O\ RUN
(o i 0 e (1 o N e G R e
g e e 0 g

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

® Display

[=]
L=t
=

~—(Ee)-=)- 6

Forced rdset of
QUT 020 is displayed,

EY
Ed
&
s

—.—H—-—H—_ “’I

=

Present value of
TIM 0 is displayed.

(&

¢
m
i

Forced set of TIM O
is displaye_d.

=

,,
=
P
4

Forced reser of
Tim O is displayed.

|

—

® Circuit for exercise and programming example

000 o001 002
t—I H——0
020
1l
[
020 003
——} &
TIMOQ 16.5sec
o
—0 © 021

201 AND 001 207 TIM 0 | 165

202 OR 020 208 LD-TIM 0

203 AII\VHST 002 209 ouT 021
210 END —

204 ouT 020

205 LD 020

4

NOTES:

1. The operating {ON/OFF) state of each relay, the present
value and preset value of a timer or counter, etc., are
displayed on the LCD of the programming console.

2. If the key or key is depressed after depression of
the MONITOR key, displayed relay number is incremented
or decremented by 1, respectively.

3. Each depression of the key causes the monitor display
point to move rightwards and return to the first point of the
4-point monitor display on the LCD.

4, A forced set or reset is effective only for the leftmost
displayed item on the LCD of the programming console.

6.20 Graphic Monitor.

This operation 1s to display the operating states of all the 64
input/output relays {000 = 063) collectively during the
execution of a program. In addition, the present values of
the reversible counter and high-speed gounter are displayed
in both graphics and digits.

® Operating procedure

RUN
;:/—MONITOR

0 G e G
e —ford—fred—

—f2—
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¢ Display

Z| Menitor display aof
64 170 relays

NOTES:
1. Tha monitor display locations of the 64 |/O relays are as
shown below.

002 004 008 032 816 020 024 028 032 036 040 044 048 052 056 080

Maaas eease samma 4ases aEmEe anEEm emaes sen ¥u nmere amarm u. AATE EEEE ERAEE BANRS A998 anana

001 005 009 013 017 021 025 029 033 037 041 045 043 053 057 061

Wreed a4kt veEET Avedn EEERE TEEES BEas seans EEamE EEA W4 AEeS EAAes $anas saans anese weess

002 006 910 014 018 022 026 030 054 038 042 046 050 054 058 062

A00US @ARER 4408 S90S SNAT4 99400 SRAUR BARME EEEE REARE TESEE TTEEE e butd whekd S0AAE VIS

003 007 011 015 019 023 027 037 035 039 043 047 051 055 059 063

................................................... 44ue B4SSE SRGES WeRES @asee seems

2. On the monitor display for each of the 64 1/Q relays, graphic
symbol " indicates that the relay is in the ON state,
while graphic symbol " ... ™ indicaies that the relay is in
the QFF state,

6.21 Trace {Continuity) Check Operation
When a circuit operation is to be checked in a program
simulation or test run, this operation allows the operating
state of each reiay number to be displayed while tracing the
programming sequence of the circuit. In this operation, a
program read can also be performed in the sequence of
address.
® Qperating procedure
In the circuit for exercise shown on the right column,
the procedure to check the operating state of from

10 _Oﬁn_ in the programming sequence is shwon below.

RUN

—MONITOR et
RUN
Q

B )&

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

—B3—

& §
— =
=h
m
<

Q
c
=

=B -0k

Circuit for exercise and programming examples

Check sequence

003 020

1

Qoo 001 002 004 005

A

SYSMAC-S6

4

NOTES:

200 LD 000 205 OR-LD| -

201 AND | o001 208 | AND- | g0

202 AND 002

203 LD 003 207 AND 005

204 AND | 020 208 ouT | 020
209 END -

1. The following two methods of trace check are available.
® Check starting from address 000

R Y B PRppI

e Check starting from an OUT instruction.

Refer to the foregoing operating procedure.
2. The instructions that can be searched in this operation are
only output instructions {QUT, KR, TiM, CNT, RDM and

HDM).

3. The message ““HI™ is displayed on the LCD when eontinuity
exists, while “LOW" is displayed when no continuity exists.
However, this message will not appear for IL, IL-END,
OR-LD, AND-LD, RDM, HDM and END instructions.
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6.22 Pattern Monitor

This operation is to display the pattern numbers registered
in output ON/OFF format in the previous Pattern Write

operation.
® Qperating procedure

——RUN

'—'MONITOR
==
® Display

FATTERN B | gousogmors

Status display of
Pattern 1

£ Status display of
Pattern 2

Status display of
Pattern 3

HERE d & Status display of
- Pattern 9

G No pattern setting is

N performed.

No ceincident pattern
exists.

Pattern setting

000 ON OFF | OFF | OfFf [/
001 OFF | oON - on |/
002 —~ ON ON -/
003 — — ON -/
004 ON OFF — /
005 - ON N

006
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7. EPROM Chip and Cassetie Tape

‘ Handling

7.1 Basic Functions

v

This operation is to transfer the contents of
the RAM memory in the CPU to the EPRCM
chip in the memory unit mounted on the
PROM writer.

This operation is to transfer the cantents of
the EPROM chip in the memory unit
mounted on the PROM writer o the RAM
memaory in the CPU,

This operation is to transfer the contents of
the EPROM chip in the memory unit
mounted on the CPU to the RAM memaory
in the CPU.

This operation is to verify the contents of
the EPROM chip in the memory unit against
the contents of the RAM memory in the
cPu.

This operation is to record the contents of
the RAM memory on a cassetie tape.

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

This operation is to verify the cantents of
the RAM memory against the programmed
data recorded on a cassette tape.

7.2 PROM Writer and MEMORY Unit Handling

Set the PROM writer and the memory-unit as shown in the

figure below,

PROM writer

M

Ho

Mernory unit

s

MOy

MhiT

Tirg

I MOny
m o

cPu

Q
s
o]
Q

<
o)

=l Ean

= [ tug
EASSEHE

Dty
Xauz WniByy

Sior

Llcku gan
Bonice sy Ena,

Diutany,
v
Hirgeun ™

e g
Raang |

HEY tragg gy,
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console
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SYSMAC-SB 1
7.3 Selection of RAM or ROM memory 7.4 EPROM Write Operation

Either ROM or RAM can be selected as the program This operation is to transfer the contents of the RAM @}
memory of the SYSMAC-S6. memory incorporated in the CPU to the EPROM mounted

on the PROM writer,
® Operating procedure

\r—PHOM

Banrk
designation

Eed—{ o |-

® Display

38, 5%, 35 e . R
B MEITE Write operation is
e being executed.

)

E-(=E)

End of Write
operation

LEighy 5

Memory unit
Type 3G2A3-MP523

® RAM mode

1. When the memory unit is not_inserted in the CPU, the
CPU will operate according to the programs in the built-
in RAM.

2. If the contents of the EPROM chip of the specified bank
number are blank with the memory unit inserted in the
CPU, the CPU will operate according to the programs in
the built-in RAM.

WRITE operation is
being executed

B—{-)—{&]

End of WRITE
operation

® ROM mode CPU
1. When the memory unit is inserted in the CPU and any RAM
user program is contained in the EPROM chip of the 000~511

specified bank number, the CPU will operate according
to the pregrams in the EPROM.

2. When the BANK input at the BANK terminal of CPU is ROM Bank ROI\E Bank il
OFF, bank O will be specified and when the input signal
is ON, hank 1 will be specified.

0 ; 1
000--511 [000—511

Memory area of the memory
unit on the PROM writer

NOTES:
7 1. When no memory unit is mounted, the following message
. appears on the LCD.
L ]
pErE T
i_n@u@1@||@||@||@i|@na bl ik

Sf e E—f O PRI
J)( J(+)l mi l

I HDM T| 0[ | °| NOTE: # indicates bank 0 or 1,

LTI
! ; ot . 2. After all the programs have been written into the EPROM,
STOP BANK N\ the bank code of bank 0 or 1 is alsa written into the EPROM,
3. Therefare, the presence or absence of any programs in the
specified EPROM bank can be confirmed by checking
whether or not the bank code has been written into memaory.

0

—G6—
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7.5 EPROM Read Operation 7.6 EPROM Load Operation
This operation is to transfer the contents of the EPROM This operation’is to load the contents of the EPROM chip
chip in the memory unit mounted on the PROM writer to in the memory unit mounted on the CPU, into the RAM
the RAM memory incorporated in the CPU. mernory incorporated in the CPU.
® Operating procedure ® QOperating procedure
.—PHOM PROM
Baqk . Bank
dasignatian designation

fod—{ o1 [~ o~ o1~

e Display & Display

L.oad operation is
being executed.

H—{)—{8)

Read operation is
being executed,

Fe—{)E]

End of Load operation

S
=

End of - -
Read operation,

Load operation is
being executed.

-
o

&nd of Load operation

I
T

FI—{- &

Read ppearation is being

executed,
CPU
End of B RAM
Read operation go0~511
CPU
RAM ROM Bank |ROM Bank
000~511 Q 1
000—511 (000511
Memeory area of the memory
unit mounted on the CPUJ .

ROM Bank|ROM Bank
Q 1
000-511 |000--511

NOTE:
Memory area of the memaory s .
unit mounted on the PROM When ne mel:nory unit is mounted, the following message
writer appears on the LCD,

NOTE:
When no memory unit is mounted, the following message
appears on the LCD.

B WO P

NQTE: » indicates bank 0 or 1.

—B7—
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SYSMAC-56
7.7 EPROM Verify Operation

This operation is to verify the contents of the EPROM chip

in the memory unit against the contents of the RAM
memory in the CPU.
¢ Operating procedure

‘—PROIVI

Bank
designation

fod—{ o T—fevd

¢ Display

Verify operation is
being executed.

End of Verify operation

Verify operation is
being executed.

E-{--E

End of Verify oparation

ROM Bank [ROM Bank
0
000511

Memory area of the rmemaory
unit mounted on the PROM
writer.

1
000—-511

NOTE:
When ng memory unit is mounted, the following message

appears on the LCD.

o,
e
e

MNQTE: « indicates bank O or 1.

7.8 Error Messages in PROM Mode

In the PROM mode, one of the following messages may

&

appear on the LCD of the programming console.

NOTE:

NOTE: » indicates bank 0 or 1.

The memory unit is no1
rounted in an EPROM Write
operation.

The memory unit is not
mounted in an EPROM Verify
operation.

The memory unit is not
mounted in an EPROM fAead
operation.

A data error is found in an
EPROM Verify opetation,

The &ank code is not found in
an EPRGM Verify operation.

‘The bank code is not found in
an EPROM Read operation.

The contents of the EPROM chip
are not erased.

Either the memory unit is not
mounted on the bank cade is
not found in an EPROM Load
operation.

)

The contents of the ERROM chip is
not transferred correctly to the RAM
memory in an EPROM Load operation.

For details, refer to 9.3, List of Error Messages and Remedies.

A checksum error is detected

—= in an EPROM Verify operation,

A checksum error is detected

in an EPROM Read operation.
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7.9 Cassette Tape Handling

available cassette tape recorder.

As a method of keeping user programs in storage, data may
be recorded on a cassette tape by using a commercially

CASSETTE
TAPE OPERATION

Set mode selector
switch to CASSETTE.

Check the particulars
of error,

!

Connect cassette

.\— CASSETTE

interface cords.
r Tape Read or
Verify operation
Take corrective @ I_ @
action, EAR : EAR
Tape Write
« operation
A
@c—1—=0 |pome———e e,
MIC 1 MIC I CAUTION: i
Cassette tape SYSMAC-S6 Commarcially available interface cords are equipped with a |
rasistor. Be sure 10 use OMRON exclusive interface cord |
- | {Type SCYPOR-PLGOT] or an interface cord without
¥ 1 resistor, |
S R — |
Set file number
[decimal 4 digits)
Load cassette tape
and rewind it.
L 4
Set VOL. and TONE Set VOL. and TONE
controls of tape controls of tape
recorder to MAX. recorder to MAX.
Taperen | _ _ _ ___ ____ Taperun | __ _ __L____ Taperun | _ _ _ e Cassette tape recarder
far write for read for read operation

v

(65) ~ e

v

WRITE
RAM/ROM—— TAPE

!

!

READ
TAPE

RAM

An error exisis.

Y

Rewind

cassette tape.

¥

----- )~ |- | - - | o) |-

CAUTION:

v

Completa the oparation!
within 5§ seconds.
L |

VERIFY
TAPE = rom

RAM/

An error
exists.

NOTES:

Cassette tape recorder
interface cords

—B9—

y
END

1, Be sure to use a monaural cassette tape recorder.

2. Use a new battery for the cassette tape recorder,

3. Always use a new cassette tape for recording.
Mote that the presence of scratches or other damage
on the tape surface prevents data from being
written or read properly.

4, Valtage drop of the battery in the cassette tape
recarder results in a deerease in the gutput level
and consequently a failure in signal discrimination.

Cassette tape recorder
{Commercially available)
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7.10 Tape Write Operation

" This operation is to record the contents of the user memory
(RAM/ROM) on a cassette tape.
® QOperating procedure

.:\—CASS ETTE

File number

___[Pecimel___ [
4 digits

¢ Display

-G -8

Datz are being
recorded on tape.

User program is being
recorded on tape.

NOTES:

t. Upon completion of the Tape Write operation, be sure to
perform the Tape Verify operation to confirm that the data
have been recorded properly on the tape.

2, Even if the tape does not run, data will be transferred
unilaterally from the RAM/ROM. So, be sure to confirm that
the tape is running smoothly. .

3. If the power is 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. Tao stop the Tape Write operation under execution, operate
the mode selector switch (to other than the “CASSETTE"
position), -

5. For the Tape Write operation, use the MIC jacks on both the

' programming console and cassette tape recorder to connect
one of the two cassette tape interface cords. For subsequent
verify operation, use EAR jacks to connect the other inter-
face cord.

B. The program number is recorded ag the file number on the
tape.

P—-L- -3

7.11 Tape Read Operation

This operation is to transfer the program data recorded on
the cassette tape into the user memaory (RAM).
® Operating procedure

Q)

File number

_.. Decimal] __
4 digits

CASSETTE

® Display

a4

Cata are being read
from tape.

User program is being
read from tape.

NOTES:

1. Upon completion of the Tape Read operation, be sure 10
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 Head operation, the tape read will be interrupted.
Retry the tape read operation from the beginning.

3. To stop the Tape Read cperation under execution, operate
the mode selector switch {to other than the “CASSETTE"
position).

4, Be sure to set the volume controf and tone control of the
cassette tape recorder to maximum,

6. 1f the file number does not coingide with the file number
recorded in the Tape Write operation, this condition is
regarded as an error and nc Tape Read operation will be
performed,

—70—
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7.12 Tape Verify Operation
This operation is to verify the contents of the user memory

{(RAM) against the programmed data recorded on a
cassette tape.
® Operating procedure

~—CASSETTE

File number

® Display

Hea O B B B H

Data are being verified.

User program is being
verified,

NOTES:

1. |If the power is turned off or the cassette tape is ejected during

the Tape Verify operation, the tape read will be interrupted.
Retry the Tape Verify operation from the beginning.

2. Tostop the Tape Verify operation under execution, operate
the mode selector switch {to other than the “CASSETTE"
position).

3. Be sure to set the volume control and tone control of the
cassetie tape recorder to maxirmnum,

4, 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 Verify operation wili be
performed.

SYSMAC-56
7.13 Error Messages in CASSETTE Mode

In the CASSETTE mode, one of the following error
messages may appear on the LCD of the programming
console.

® In Tape Read operation

MARK ERROR (No feed mark is
-— found on the tape in a Tape Read
operation.)

TYPE ERROR (An error is found in
. » the type name code of the SYSMAC-
86 in a Tape Read operation.)

FILE NC. ERAOR {The recorded
file number does rot agree with the
file numbper entered by key opera-
tion in a Tape Read operation,)

e

Head mark error in=0,5, A, Flina
Tape Read operation.

—_—

DATA ERROR (Mo Read data
exists in a Tape Read operatica.}

CHECKSUM ERRGR (A checksum
—— error is detected in a Tape Read
operation.)

RAM ERRQOR (The contents of the

— —» RAM are not in agreement with the
data on the tape in a Tape Read
operation.)

¢ In Tape Verify operation

MARK ERROR (Mo feed mark is
|—-—= found on tha tape in a Tape Verify
operation.)

TYPE ERROR (An error is found in
e the type name code of the SYSMAC-
56 in a Tape Verify opejation.}

FILE NUMBER ERROR {The record-
ed file number does not agree with
the file number entered by key
operation in a Tape Verify operation.)

m—

HEAD MARK ERROR [Ac error is
——— found in the head mark [n=0, 5, A,
F} in a Tape Verify aperation.)

DATA ERROR (Mo verify data
exists in a Tape Verify aperation.)

CHECKSUM ERROR {A checksum
-— —werror is detected in a Tape Verify
operation,)

VERIFY ERROR (Data recerded on

——»the tape does not coincide with that
stored in the user memory in a Tape
Verify operation.)

Feea 1 TTot Trim | T Frowen TT
i Mesdmark | pome | ! Dataushle | i
Leader mark 1 | name " i table i
S Tom |00 AAFF| ot |GG «Q00-atnt st 1l
Checksam—

NOTE:
For details, refer to 9.3, List of Error Messages and Remedies.
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8. Installation and W|r|ng 2. Avoid mounting the SYSMAC-S6 in a panel in which

The SYSMAC-S6 is a highly reliable programmable 3 I}:lgh-.zensuz; equ1pmfent is installed. -
controller which is resistant to adverse environmental - Provide a distance of more than 200mm between the @

conditions. However, in order to permit the programmable high-tension or power lines and the SYSMAC-S6.
controller to fully exhibit its functions, as well as to Power lines

enhance its reliability, care must be exercised on the fol-
lowing points when installing the programmable controller.

200mm min,

SYSMAC
-56

200mm min,

8.1 Mounting Locations and Environmental
Conditions
When installing the SYSMAC-56 programmable controller,
avoid the following locations.
® Location where the ambient temperature is beyond the
range of O to 50°C. :
e | ocation where temperature changes abruptly, thus

4, Mount the SYSMAC-56 as far away as possible from
high-tension equipment or power devices for the sake
of safety in maintenance and operation.

resulting in condensation. Output
' ) . Input 200mm gyct
® | ocation where relative humidity exceeds the range of duct min. F;OWEF
30 to 90%. uet
® Location subject to corrosive gas or flammable gas. y
® | ocation subject to excessive dust, salt, or iron particles. J} ",
e Location subject to vibration or shock. ’ -_:_? 2
. e . N b T
® location subject to direct sunlight. o) NEB, | | ¥
H | Fuse || 2
. N - - o H /|
8.2 Mounting Positions within Control Panels J L. _ ;
. ./
When mounting the SYSMAC-S6 in a control panel, take | I
into consideration the operability, maintenability and é Pc;\;;“ﬂ 2
environmental resistance of the programmable controller. Jlidevice ! |7
1. To permit the use of the SYSMAC-56 within the ambient /A Electro- v
. . ma tic, /|
operating temperature range, pay attention to the fol- ; swiigﬁi:; . v
lowing points, ) device, 78
a. Provide the programmable controller with adequate ; |e\t°'____h J) 2
space for ventilation, E ' ;
b. Avoid mounting the controller directly above any 5|  Trans- ’
. . /|
heat generating source (heater, transformer, resistor E former /
of high capacity). ) " ‘
gh capacity) e ) SYSMAC : 7
c. Install a fan for forced ventilation if the ambient terminal ? ‘
temperature exceeds 50°C. block eawer 7
Do not install any tarminal /
power ar heat bloclln
generating source -
{fuse, output relay,
Fan timer, etc.) s
-
SYSMAC
-S6
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8.3 How to Install within Controi Panels

B TRACK MOUNTING

When mounting the SYSMAC-S6 programmable controlier
within a control panel, all the respective component units
of the SYSMAC-56 can be mounted simply on a DIN rail.

A A A A A AN A

[ s A S s SrS

= =4 F =
== == 1=
== o | | e
——/r « s 2flra
f = - r 8 [t
= = =
- = e

e

- E.‘ Expansion
{/0 unit

Power
supply unit CPU
A AN AN A T R R A AR R R A A R N R A N A A AR A A

NOTE: Use OMRON Type PFP-100NZ DIN rail.

H SURFACE MOUNTING

The programmable controller may also be secured to the
mounting plate in a control panel. When the expansion 1/Q
units are to be mounted apart from the CPU, use the Tm

cable attached.
rd s ~ P P4 s Fs s 4 e s s N A A - s - rd s rd 4 I ” pd pd Vs s s el ~ r pd P P P ~ rd i
|
Fd
rd
Fd
4
4
rd
”
td
rd
Fd
supply unit CPuU ’
///I//////////////I///////////////I//////// |
' 4
BB oRof ol | |
EPE IEEE CEE ELE CEC un 7
=EIESN=E == ‘
l;': rs l_=l F ?—H;- 4
== == = /
=2 = Hl sl = ,

pomw ||

b =1 0] e o] .
Tl o) o .Lg ny -5
rd

P A Y Y N A Y A A A R AN A A N A A A A A N A A
: s

A R Y A
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B FLUSH MOUNTING

® To mount Type 3G2S6-CPU16/-CPU18 ® To mount Type 3G2A3-PRO16
flush with the panel surface flush with the panel surface

— — Meunting bracket {top}

* 3G236-CPUNE/CPU1B

N

il

Mounting brackets”

3G2A3-PROIG

J

Panel surface

Mounting bracket {bottom}*

NOTE: .cﬁ ;::Lrg;mcg.lr:'i‘r;gcbpraﬁl::s are supplied as the accessories NOTE: * A pair of mounting brackess are optional.

8.4 Wiring and Power Supplies of CPU

H AC POWER SUPPLY }
,NiB\ Power
ACinput @—0 | 0— supply
{AC 100 to 120V, ! unit
AC 200 to 260V, _i %P;;O"? 7
SOVAl o0 G— 3G2A3- [I@ E
PS221
Power Teiasm (option! [Elele_ldeeeeeReoe]
Type 3G2A3-P5221 . e e —
[ ] [
Be sure to connect this ground . s .
terminal at a grounding resistance . . .
of less than 1000 for prevention . . .
of electric shock. . : :
[
. :  wo—
. o e |

&)|<isS]|[C]He] @L@H@"@“@”@"@"@"@“@”@"@"@
S B o

I DC POWER SUPPLY

DC 24V

']

of less than 1008 for prevention

Be sure to connect this ground
terminal at a grounding resistance
of electric shock.

= ©
E'@ [Clele_eleoeeeeee —lZI

o |
DI
. o[ e —
. .
b . *
[ ] L ] -
. »
L] ° .
. [ [
[ .
[
[
o »
. . —

O —
H_@@@@@@@@@@@@@@@@@@\
e 1
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® Power supply capacity
The power consumption of the SYSMAC-S6 is less than
10V A, However, upon power application, inrush current
of about b times the steady-state current will flow
through the prograrhmable controller. Take this point
into account.

® Power supply wiring
Use a wire of 2mm? min. as the power supply line of the
SYSMAC-SB so as to prevent voltage drop. (Use of
twisted pair wires is recommended.)

¢ For general noise on the power supply tine, the noise
suppressing circuit in the SYSMAC-S6 is sufficient.
However, supplying power through a transformer having
a transformer voltage ratio of 1:1 will help reduce equip-

8.5 Connection of CPU and Expansion 1/0 Units .

and 1/0 Wiring
¢ The CPU and expansion 1/0Q units are interconnected
with 1/0Q unit connecting cables.

SYSMAC-S6

ment-to-ground noise to a great extent and installation
of such a transformer is recommended.

Terminal E of the SYSMAC-S6 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. Note that common use of the grounding line with
other equipment or connecting to the beam of the build-
ing may adversely affect the system.

Keep the length of the ground wire within 20m. Care
must be taken as to the grounding resistance since it
varies depending on the nature of ground, water coftent,
season and the time elapsed after the underground laying
of the ground wire.

Two types of /0 unit connecting cables are available,
1m cable {Type 3G2A3-CN121})

13cm cable {attached to each /0 unit)

A maximum of three Tm 1/0 unit connecting cables can
be used in one system.

Load Loac;r PVC wire of 1,26mm? max.
?L?;;ﬁ\rf ?:;;;w {600V for indoor use)
?E\':DC (L AC power Mpower
Ground o O L Cutput gl o
&« o1z oi3 14 o1s looors 017 [t [0 |com @E [
EEElEEEEREEREE ) elelel
o [OA221]
. o[ le —M connecting o
. : : cable o
. . . |:| %_'—-__\
. . .
L ] [
L]
-
[ ]
. o o | | - — 5 b
EEREEEEEEEEE R EEEE @]
1©) 0007 0011002 fo0aTuce] 005 g6 007 weost e ol 1 ©)
(—) | M o L~
HDMO (L [+] lL or O o] Of O] ©
I IN o o! n] I o l i I c;! nl ni ol Input AC power @.@ AC power
STO?T BANK T T T T T '

\ PVC wire of 1.26mm? max.
{600V for indoor use)
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8.6 Operation at Power Failure

1. As the power supply of the SYSMAC-58, supply power
within +10%, —15% of the supply voltage.
2. The power sequence circuit is incorporated in the power
supply unit of the SYSMAC-S6 to prevent the program-
mable controller from malfunctioning due to a momen-
tary power failure or a decrease in the supply voltage.
a. Supply voltage drop
If the supply voltage drops below its 85%, the opera-
tion of the SYSMAC-SB stops, causing external
ouiput relays to turn off.

b. Momentary power failure

- The CPU continues to operate even if a momentary

power failure of less than 10msec occurs.

c. Automatic restart
The CPU will automatically restart after more than
85% of the supply voltage is restored.

CPU RUN/STOP Timing operation

AC/DC
power supply :

+5v

HRUN -
indicato

FApprox.
Zsec

8.7 External Wiring
1. Be sure to process the input/output lines of the
SYSMAC-SB separately from other control lines. {Do
not share the conductors of the |/O cable with others.)
2, To process the cables for the SYSMAC-S6 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 paralfeled,
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.

=
- fWeak current
e

1) SYSMAC /O circuit

300mm min. (2 SYSMAC power supply circuit
General contrel circuit
""""" 7 @) Power circuit

Grounding (at a grounding .
resistance of less than 100£) Metal plate

200mm
min.

Grounding (at a graunding
resistance of less than 10052)

—

8.8 Hints on Use of Output Contacts

If any electrical devices, which are likely to generate
electric noise, are to be employed as the output loads of
the SYSMAC-S6, be sure to take measures to absorb such
noise. For example, electromagnetic relays, valves, etc.,
generating a noise of 1,200 to 1,300V minimum are subject
to noise suppression. For AC operated noise sources, con-
nect a surge suppressor in parallel with the coil of each
device. For DC operated noise sources, connect a diode in
parallel with the coil of each device.

-
I o

Lol

@j ® %

AC power source DC power source ?y
C: 0.5uF £20% min. Select a diode with the

MNonpolarity breakdown voltage and

Withstand voltage: 1,500V min. current ratings according
R: 505 +30%, 0.5W to the load.
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9. Maintenance and Inspection

To sustain the proper system operation at all times, it is
necessary to inspect the SYSMAC-S6 daily. If any trouble
occurs in the SYSMAC-S6, how the system should be
protected and how soan it can be recovered from the failure
become important. In this chapter, the items to be inspected
on the SYSMAC-56 and the actions to be taken if the
SYSMAC-S6 fails are described.

9.1 Inspection

To make the most of the functions of the SYSMAC-S6
under the best condition, it is necessary to inspect the
SYSMAC-S6 daily or periodically.

M INSPECTION ITEMS

The SYSMAC-S6 employs semi-conductors as its main
component elements. However, the semi-conductors may
deteriorate depending on the environmental conditions and
must therefore be inspected periodicalily. The standard
inspection cycle is 6 months to 1 year. According to the
environmental conditions, it is recommended 1o advance

the date of inspection. As a result of the daily or periodical
inspection, if the SYSMAC-S6 is found to be outside the
criteria in the following table, be sure to correct the
SYSMAC-56 so that it falls within the prescribed criteria.

SNOY T Inspettion iem!

rtichiars oF inspectio

AC power supply
1 {a) Voltage
{b} Fluctuation

{1} 1s the rated voliage
available when
measured at the AC
input terminal of the
Power Supply unit
(Type 3G2A3-PS221)7

AC 170 to 264V

{2) Does a momentary
power failure ococur
frequently or is there
any sharp rise or drop
in the supply voliage?

permissible fluctua-

The supply voltage
must be within the

tion range described
abave.

Environmental
conditions

{a) Ambient

2 temperaiure
{b} Humidity
{e) Vibration
[d) Dust, etc.

Ara the temperature and
humidity within the
respective range? (When
the SYSMAC-S6 is installect
in a control panel, the
temperature within the
panel may be regarded as
the ambient temperature

of the programmable
contraifer.}

[a] O to +50°C

(b} 30 to 90% RH

[} Must be free
from vibration,

(d) Must be free
from dust,

Pawer supply of
expansion 1/O unit

Are the voltage and rippla
within the operating range
when measured at the

Must conform with
the specifications
of each 1/Q enit.

{a) Voliage K
; terminal baard of each 1/0
{b} Ripple urit?

{1} Are the CPU unit and The mounting
expansion /O units screws must not be
secured firmly? loase.

{2} 1s each expansion 1/C Each 1/O unit must
unit fixed firmly? nct be {oose.

{3) Is the WO connecting The connecting

. . cable inserted cable must not be
a Mounting canditions completely? loose.

{4) Is there any loose screw | The screw 1erminals
in the external wiring? must not be loose,

{S} Is there any broken The external wiring
cable in the external must be free from
wiring? any abnormalities

in appeéarance.

{1) Output relays in the Electricatly:

CPU and expansion 100 x 10°
O unizs, operations
5 Service life Mechanically:
10,000 % 10°
operations

(2} Battery 2 years

e e e e e i e - —_l
CAUTION: 1

1
|
I Be sure to turn off the power before replacing any unit of the l
i

SYSMAC-S6.

—77—

SYSMAC-S6

MW NOTES ON INSPECTION
1. If a defective unit is discovered and replaced, confirm

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 moistened
with industrial alcohol. Be sure to plug in the flat cable
after removing the cloth waste,

M TOOLS AND TESTING EQUIPMENT REQUIRED

FOR MAINTENANCE
n the maintenance of the SYSMAC-S6, the following tools

and testing equipment will facilitate the daily or periodic
inspection of the programmable controller,

1.

Tools and testing equipment recommended as
mandatory equipment

e Screwdrivers {Phillips and round-blade)

e Tester or digital voltmeter

o [ndustrial alcohol and all-cotton cloth.

2. Measuring instruments recommended only if required

= Synchroscope
s Pen-recording osciiloscope

M MAINTENANCE PARTS

-

. Spare parts
If the SYSMAC-SB fails, its repair is impossible without
any spare parts no matter how early the trouble is dis-
covered. So, it is recommended to have at least one 1/Q
unit as a spare part.

2. Consumables

Fuse for overload protection in each output unit:
4A, AC 200V

3. Replacement parts

e Battery unit {Type 3G2A9-BATG7)
Service life of battery: 2 years
+ Relay contact output unit
Replacement must be made on a unit basis.
Type 3G2A3-0C221
Service life of relay:
Electrically: 100 x 10° operations
Mechanically: 10,000 x 10® operations
s« Qutput relays in the CPU
Replacement must be made on a unit basis.
Type 3G256-CPU15 (Surface mounting type)
Type 3G256-CPU16 (Flush mounting type}
Service life of relay:
Electrically: 100 x 10* operations
Mechanically: 10,000 x 10® operations

B CHARACTERISTIC DATA

e Life test curve of Type G4C-112P-E output relay

1000 I T ‘
1 ] !
s00l—— — 1 Sw 4. . AC 110V i
i resistive load
300 ;

N

00| N

|
]
}
\

Service life (x10* operations)

: | e
100 — / fom g
AC 220V De 24v
resistive load resistive toad
50 : :
\ | ;
S B B
¢ 1 2 3 q 5

Rated operating current (A}
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9.2 Troubleshooting

If any abnormality occurs in the SYSMAC-S6, thoroughly
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

Power input/ . External
supply output [Terminals CPU environments

1. Main power supply check
In this check, the AC power being supplied to the
SYSMAC-56 is confirmed if it is within the rated range
(+10%, —15% of rated voltge).

NO Make sure that it J
Is supply voltage e I
withﬂpr:ted raige? -] is within the rated | 4 o
range. 3 :l/
‘JE-:I’
il
Supply voltage +10 % YES Supply voltage +10°u o [
—i56 —15 / Y
)

&

Check the
! CPU,

2. 170 unit related power supply check
The power supply for loads is connected to the terminals
of each /0 unit. Should any abnormality occur in this
power supply, the 1/0 device connected to the 1/0 unit
will not operate.

Is the /O unit NO Make sure that it

related power sup- Wiake sl
ply voltage within :>' is w:;hln the
the rated range? rated range.

YES

Check /O con-
» necting cable for

proper connec-
tion,
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DC power supply
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Load power
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supply
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B INPUT/OUTPUT UNIT

Power
supply

Input/
output

Terminals!

CPU

External
environments

The following flowchart is indicated on the assurnption that
the maintenance spare parts are provided. If no spare part is
provided, first check 1/ devices thoroughly. The flowchart
is illustrated based upon the circuit example shown at the

right.

Circuit example

023 024

—— i
(LS} {Ls2)

020

025 .
(LS3} @

SOL1

S | IN—————

Check the operation
indicator of relay No.
020 on the output unit.

Check the terminal
voltage of relay No.
020 by the tester.

S0OL1 makfunctions!!

Check the operation
indicators of relay Nos,
023, 024 and 025 on
the input unit.

the tester.

Check the terminal
voltage of relay Nos.
023, 024 and 025 by

Perform "TRACE' check
Abnormal in RUN mocde using the | Abnormal
display of the programming
cansole.
Normal Refer to Section 6.21, Normal
Trace {Continuity) Check
Operation for details.
Check the terminal Abnormal
voltage of relay No. 020
by the tester.
Normal
LED on output unit is
defective.
Abnormal Re-check by disconnect- * - Replace defective
ing external wiring. Abnormal output unit.
Normal #Non-nal
Check output device
> SOL1.
Abnormal Check the terminal Abnormal
e—- voltage of relay Nos.
023, 024 and 025 by
the tester.
Normal Normat
LED on the input unit
is defective.
v Abnormal
Re-check by disconnect- .
Abnormal ing extarnalywiring and I Re_place defective input
applying dummy input, A unit.
Normal
Normal

Check input devices

-

L8581, LS2 and LS3.

Check power supply.
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N TERMINALS

Power
supply

Input/ f [ . External
output Tgrm|nals|—-| cPU environments]

(D Check each 1/Q unit for loose terminals.
(@) Check the power supply terminals for loose connection,
@ Check each unit for loose mounting screws.

@ Check the /0 connecting cable for proper mounting.

N CPU
Power Input/ R External
supply H output Terminats CPU environmen:'

Is RUN indicatar YES_—: ::;\:iltj:‘i?:lr:pul YES . _Fterlnqw:‘ oulput
on? (104) applieg? inhibit input.
NG lNO
. | Check the power
“ supply ling,
1s STOP cignal YES | Remove STOP
applied? signal.
NO
]
Set mode
Ls,(irgn;ﬁ%"p';” Other made a | sElECTOr switch 10
mede? = |RUN or
_ MONITOR.
AUN or MONITOR mode '
Y
Set mode selector
switeh 10
iscruErn | YES . lrroGRaM once LR ERR _ | eruis
indicator ON? " Jand then set it 10 acain? abnormal.
RUN to rastart N I
NG the CPU.
Y
Turn off 1he power.
YES i 110 unit
Is |/O ERA Disconnect and check 3
indicator ON? W= 1/0 bus cables. Apply [~ connecting cable
pOwer again. is abnormal,
NO I Norral
Abnormal g | 1/ unit or CPU
is abnormal,
Y
Repiace batlery
F AL ORE | it now o, o | corectine
{1100 ON? Y 7| and patform Abromal|  Program.
program check. noIma
[ Normal
H EXTERNAL ENVIRONMENTS
Power Input R ernal
I put/ Terminals CPU Externa
supply ouiput envirgnments

Doas ambient temperature
exceed 50°C? »

Consider the installation of a fan,
air cocler, etc.

Consider the mounting space,
installation of a heater, etc.

Consider the installation of an air
conditioner.

YES
NO
y

Is amhignt 1emperature .
below 0°C? YES o

NQ
Is ambient humidity within [
operating range? NO =

*vss
Is countermeasure against .
P

i ?
noise adequate? . Ino

#vss

atmosphere? NO

Ins1all a surge suppressor 0 the
noise genersting source,

Is unit in good ambient '——b'

Reconsider the construction of
control panel.
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9.3 List of Error Messages and Remedies
f@ MW LiST OF ERROR MESSAGES 1N MONITOR/PROGRAM MODE

i_] o =WFH_J©
IJ@ elefel_|eleleeeleleee

ST b Dﬂ
. i ol o)
LEEEEEREEE @l]

Flashes _ Relay No. _
- - - ON/OFF 111 is ON. NOTE
OFF — — — ON - - - NOTE
Flashes
— - — - - ONJOFF OFF NOTE
. Relay No. _
- - - - - - 110 is ON. NOTE

—-81—
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Abnormality One or more of the following errors 1. Confirm the contents of the error

detection have oceurred, or failure status and take appro-
* Backup error priate measures as necessary.
# Battery failure 2. To simply reset the status, change
# Checksum error the position of the mode selector
¢ END instruction missing error switch on the programming
®i/0 error cansole,
® Format error
Far details of each error, see note
below,

Ready The system has activated normally {Normally, this message will change
upan power application, into next one within 1 or 2 sec.)

Mode error The existing operation mode of the Check the position of the mode

_ CPU is different from that specified selector switch and if it is positioned
: by the mode selector switch an the correctly, depress the " and

programming console. _" @ " keys.

110 error An error has occurred in the signal Check the connection of each unit
transmission between the CPU and and turn off the power supply to
an expansion /O unit. reset.

NOTE: Indication on the LCD of the programming consale
£ Indicates normal status.
. Indicates that an abnormality has oceurred.

Backup error: ’ '

Battery failure:

level, or that the battery unit is not mounted,

Checksum error:

END instruction missing error:

1/0 error:

lines, or that the number of /O units has changed.

Format error:

Memory selection

00 — RAM

01 — EPROM bank 0
10— EPROM bank 1

—_82—

Indicates a failure or valtage drop of the super capacitor,

Indicates that the battery voltage has dropped below the specified

Indicates that a checksum error has occurred during the pragram run.

indicates that there is no END instruction at the end of a program.

Indicates that an abnormality has occurred in one of the /O bus

Indicates that an undefined instruction has been detected.

O
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Syntax error

1. An undefined instruction has
been detected in a program,
2. A framing error has occurred.

syntax.
2. Perform hardware check.

END instruction
missing error

There is no END instruction at the
end of a program.

Add an END instruction at the end
of the program,

The program must
be corrected.

The aperation of a program has been
performed without correcting a
syntax error or END instruction
missing error,

Rewrite the program for proper
syntax.

Coil duplication
error

The same coil number is used in
duplication in a program.

Check the circuit and if any oroblem
exists, rewrite the program for
proper syntax,

Circuit error

1. A circuit error has been found in
a program,

2. Plural QUT instructions are used
in a program.

Check the circuit and if any problem
exists, rewrite the program for
proper syntax,

IL-END instruction
missing error

1. One of the following errors is
detected in a program,
No [L-END instruction is used
between |L instructions.

(@) An IL.-END instruction exists
in a pragram while no |L
instruction is used,

(@ An IL instruction exists in a
program while no [L-END
instruction is used,

Check the circuit and if any problem
exists, rewrite the program for
proper syntax.

Instruetion is not
found.

During the Search operation of an
instruction, the data being searched
is not found,

Check to see if the data is correct and
retry the Search operation.

Memory overflow
error

An attempt is made to insert an
instruction to a program when the
memory is full up to the last address
{address 511).

Rewrite the program so that the
entire program is within the range
of the 511 addresses.

B LIST OF ERROR MESSAGES IN PROM MODE

® Errors in write operation

A | i

Memory unit is not
maounted,

The memary unit is not mounted on
the PROM writer in an EPROM Write
operation.

Mount the memory unit of which the
contents have been completely erased
to the PROM writer.

EPROM erase error

The contents of the memery unit
mounted on the PROM writer have
not been erased in an EPROM Write
operation,

Completely erase the contents of the
EPROM chip mounted in the
memory unit,
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& Errors in verify/read/load operation

Memory unit is not
mounted.

The memory unit is not mounted on
the PROM writer in an EPROM
Verify operation.

Mount the memory unit on which
data have been already written.

Verify data error

Either no program or a program has
uncorrectly been written in the
memory unit mounted on the PROM
writer in an EPROM Verify operation.

Perform Write operation again.

Bank code is not
found.

1, No data is written in the memory
unit.
2. Wrong bank code is specified.

1. Perform Write operation again,

2. Specify the correct bank code.

Checksum error

The checksums of the RAM memory
and of the EPROM chip are not in
agreement with one another in an
EPROM Verify operation.

Perform Write operation again.

RAM verify errar

The contents of the EPROM chip
have not been transferred to the
RAM memory in an EPROM load
operation,

Perform Load operation again.

Memory unit is not
mounted,

The memory unit is not mounted on
the PROM writer.

Mount the memory unit on which
data have been already written.

Bank code is not
found.

Wrong bank code is specified in an
EPROM Read operation.

Specify the correct bank code,

Checksum error

The checksums of the RAM memory
and of the EPROM chip are not in
agreement with one another in an
EPROM Read operation.

Perfaorm Read operation again.

Memory unit is not
mounted,

The memory unit is not mounted to
the CPY in an EPRQM load opera-
tion.

Mount the memory unit for Write
operation, '
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N LIST OF ERROR MESSAGES IN CASSETTE MODE
0
[ A [sYsmAC-s6 #0000}
] =] BI
_J
—————— I Type | pign | | | T
Feed | {ead mark rame | 70 1 pataable Program |
Leader | - mark 1 o555 aa FE | code I NO. 1 ugag~#111 | table i
_______ 1208) | 3G2s6 | 0000 | ! 000~511 ! A
Chec:kﬁurn——J
-1
I
| CAUTION: |
L I Pay attention to the foeliowing points when reading {verifying) a @ I
1@ I program from a cassette tape by using the SYSMAC-S6., Is tape for $YSMAC-$6 |
used?
- [
i SYSMAC tape for other
[ & than SYSMAC-S6 cannot [
be used. |
[ Is type SCY-POR-PLGOT
®‘\ cassette cnnpgcting cahle |
| To CPU of used as specified? |
] SYSMAC-S6 @ |
l Is volume of |
H cassetrte tape ]
recorder
i maximum? l
i I
I |
Is eannection performed |
= correctly 7 I
d
Mo feed mark is 1. An error has occurred in Tape 1. Perform the Tape Read operation
Tl found. Read operation. again.
2. The volume of the tape recorder 2. Turn up the volume of the tape
is too low, recorder.
Type error 1. An attempt has been made to 1. Check the |D label on the
read a tape other than that for the cassette tape.
S3YSMAC-S6 {e.g., a tape for 2. Perform the Tape Read operation
SYSMAC-M1R has been read). again.
2. The type code of the SYSMAC-S6 | 3. Turn up the volume of the tape
has not been read normally- recarder.
File No. error Wrong file number has been specified, | Specify the correct fila number.
or the file number has not been
specified.
Head mark error No head mark code (00B6AAFF} has 1. Check the D label on the
been detected. cassette tape.
’ 2. Perform Tape Read operation
again.
3. Turn up the volume of the tape
recorder.
Data error The data table or program table has 1. Check the 1D label on the
not been read. cassette tape,
2. Turn up the volume of the tape
recarder.

—85-.



OMRON

SYSMAC-S6

® Errors in Tape Read operation {2}

R

TR
M

essag

S

5

Checksum error

1. The checksums of the RAM
memory and of the tape are not
in agreement with one another,

Perform the Tape Read operation
again,

RAM verify error

The contents of the RAM are not in
agreement with the data on the tape
in a Tape Read operation,

Perform the Tape Read operation
again,

Feed mark is not
found.

1. An error occurred in a Tape Write
operation.

2. The volume of the tape recorder
is too low,

1. Perform the Tape Write operation
again,

2. Turn up the volume of the tape
recorder and perform the Tape
Verify operation.

Type error

An error occurred in a Tape Write
operation.

Perform the Tape Write operation
again.

File No. errar

Either a wrong or no file number has
heen specified.

Specify the correct file number.

Mead mark error

An error occurred in a Tape Write
operation.

Perform the Tape Write operation
again.

Data error

The data teble or program table has
not been written on the tape in a
Tape Write pperation,

Perform the Tape Write operation
again.

Checksum error

The checksums of the memory and of
the tape are not in agreement with
ane another,

Perform the Tape Write operation
again.

Verify error

The bit in the contents of the
memory does not agree with the bit
in the contents of the tape.

Perform the Tape Write operation
again.
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