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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 power, and c. easy to operate by anyone
at site, in addition to possessing flexibility that permits adapting to
changes to the controlled systems or control parameters with simple -
keyboard operation and high reliability which can be materialized only
by electronic control. ,

OMRON now offers with confidence the OMRON SYSMAC-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 operability are improved by multi-point
monitoring, graphic monitoring, diagnostic functions,
etc., which offer a wide range of applications.

{} ® Either ROM or RAM sefectable for memory-

o 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-S6
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.

_o_

P : a 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 [/O: 12 input points, 8 output points 3G2s6-CPU29
1k .
Built-in RAM: 52 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 3G2s8-CPU1E
Built-in RAM: 512 words, Transistor output,
Standard 1/Q: 12 input points, 8 cutput paints 3G256-CPU30
AC 100 to 200V £10% (with 13cm 1/O connecting cable) 200g max. | 3G2A3-1A221
DC 12 to 48V £10% {with 13cm 1/O connecting cable) 200g max. | 3G2A3-1D411
Relay contact output: AC 250v/DC 24V, 2A ) @
{with 13¢m 1/Q connecting cable} 250¢ 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 5Bg 23G2A3-PATO
For replacement of 4A fuse in output unit
{3G2A3-0D411/-0A211) : 19 3G2A3-PATO2
Cable length: 1m 50g SCY-POR-PLGO1
Rail length: Tm 260y PFP-T00N2
For use with DIN rail {supplied in pairs} 5g PFP-M
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SYSMAC-S6
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-1 CPU (Track/
: 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 l
J Micro- System User Data
Voltage processor program ?’:R"l\z')'y memory
detection -
circuit
h
] | T STOP signal/
) . o BANK signal/
rogram 11O Input circuit Output circuit High-speed
ming console . . . : ah-5pes
interface interface {12 points) {8 points} counter input
-~ 5
CPU
—— R S
12 input points 8 output points
Program- Micrapracessor
-{]——— ming console i
inteyface
Gisplay
PN H__ Cassette Control ?icctg)" sﬁi‘{ﬁ,%a'd
Cassette interface cireuit :
tape
recorder
PROM writer
interface
i Programming consoie
L
PROM writer
[ [ | =S [~J—
o,z 2.8 S,.= LgH
wEE ‘BE L I = P B
550 o 5Q 58 @50
828 g5c a5 a 2o o
i9= ne= 58 §Sx

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

-\
i

T

!
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2.3 Specifications
H RATINGS

AC/DC 24V {AC full wave)

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)

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

30 to 20% RH (without condensation}

Must be free from corrosive gases,

Moduie type

CPU and I/O Unit: Ivory white

See Section 2.1 Available Types.

NOTES:

* 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,

—5—

B CHARACTERISTICS

SYSMAC-S6

Stored program system

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.

40 peints {Relay Nos. 064 to 103}

8 points (Relay Nos. 104 to 111)
Relay No. 104: Qutput inhibit
Relay No. 105: 0.02sec ciock
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 Ne. 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
memory.*

« RUN mode
CPU failure {watchdog timer)
Checksum error
Memory error
1/0 errar
Battery failure

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

NOTE:
programs stored in

* There are two methods available for protection of the

the RAM as weil as the status data of

the respective latching relays, counters, high-speed

counter and reversi

ble counter. One is by the charge

voltage of the capacitor and the other, by the battery

backup,

a. With the super capacitor built in the CPU, memory

retention is gua
capacitor is full

ranteed for one week when the
v charged. .

b. 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

tempeérature at

which the lithium battery is to be

used exceeds 25°C, the battery life will be shortened.
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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

error check | for proper syntax. SYNTAX ER.

END C?ecks the presence

b . of END instruction

::T_'s:;Ectlon at the end of the END MISS
program,

Coil .

Fromem | diplarion | Shecks ol pumeer | 01

check '

Circuit Checks the circuit

error check | for configuration. CIRCUIT ER.
Checks if ILand IL-

[L-END. END instructions IL-END

error check | are being used in MISS
pairs,

® RUN and MONITOR modes

Backup error:

Battery failure:

indicates normal status.
%, indicates that an abnormality has occurred.

Indicates a failure or voltage drop of the super capacitor.

R
CPU failure Watchdog timer ilE.lF:'l:;nEaTe? indicator OFF - See note * below.
"CHECKSUM ERR"” _ Retay No.
Checksum error Program check indicator flashes. 111 is ON.
Detection of Backup errar, " M
Hardware Memeory failure END tnstruction missing N M?MOR.Y EBH OFF -
check error, or format error indicator illuminates.
. “1/O ERR" indicator -
1/Q error 1/Q unit check flashes. - —
Relay No,
. Rated voltage check of _ _ 110 i
Battery failure battery unit ON."I‘S*
NOTES: * Indications on the LCD of the programming console

Indicates that the battery voltage has dropped below the specified level, or that the battery unit is not

mounted.
Checksum error:

Indicates that a checksum error has occurred during the program run,
END tnstructian 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 1/O bus lines, or tha

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

t the number of 1/O units

** 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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B SPECIFICATIONS OF [/O UNITS WITHIN CPU

SYSMAC-S6

® Input unit

i

No-voltage contact

DC 24V max.

2k 2k
8mA to 12mA 5mA to 12ZmA

2 scan times

Response frequency: 1kHz max.

Contre! input: 2
Sequence input: 12

BmA min. BmA min.
2mA max. 2mA max.
+12V  +24V -
B68kG
STOP 14 ANV 0
15k, |
BANK TR 1 |
IN ’ 1K
000 é + At \
g HOM! a9 T v
s 1 2 A L
= I
o
3 (=)o ,
1K !
]N 1: AHAYAV . Q)
011 v
A"VA"
COM &——< OV N

EEENEEEEEEEEEE

Ik H :E

. o oL =
e EEEEEEREEECEE
BB 000 0orf o0z ou3foodegs Yooe ooT oos foosfoicfar J©)
KL(;}(+} Q] © =] [ oos

DM

i L srardsialelal e ool
STOP BANK N

This connection diagram applies
to Type 3G256-CPU1S,
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SYSMAC-S6

® Output unit

e o 2 ie ks
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.
5msec max. 1/2 lpagd frequency max.
8 8
— 1.5V max, {RMS value) at 1A
- AC 100 to 240V +10%, —15%
1,800 operations/hr. ’ -
100,000 operations min. —
| g ouT \—% |
‘ 012 | ] ouT
5—0013 - 3 012
8 : — = > 313
55—0014 L o
gz 014
'—®— —o 015 = - =
- " [} i -
g ® CONi E B = 015
G : S - = H | COM
5 ] £ Fuse
g A
0 e ouT Q
3] —@—— —& U___fq,:_:_\ﬂ—«)ms
- 2 T o—e017 T =1 £ 017
i o
550018 % — & 018
€ @— o o—@019 —1 E 019
ov com SG | - S COM
Fuse
Load power Load power
supply supply
AC/DC ouT
24V .
Ground ¢
{E} ©
012|013 |03 COM
Bl EEEEE
. e [Te —
- [ ] L
* L ]
- - [ ]
* »
. . .
. ] .
- -
L
. .
o o | | —
This connection diagram
applies to Type
3G286-CPU1G,
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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)

- -] kY
] — ouT
c {—o 012
-1
o— o 013
e
S
w | { o 014
e—1 3 3 11
5|t & 0 015
o T g il
g [l B o 016
o—=t § IS {
o -+ { - 017
o—- Sl ® 018
Fuse
L LI —w—g—a ov
Fuse
+12 to 48V e
AC/OC
24v
gt 1o |00 0| ¢
(8 Q| &
Bl eeleklelklel ij
. . * —
- -
L . . D
L] [ ] -
. .
S . L]
- L ]
-
. .
. . A

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

— —— = -
pULLITE
X 2

DC 12V to 48V £10%

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.

... R .
LYYy ' b A . ”
(et i 4 [ b
n | 15082 : = | é
| ; : n y -
. ' =] . 5
s . 1 = ' Q
B ! o p—t AW o.1d - =
fson ol 15 509 CE s
: : 1B : I 8 e
nH : 5 nt : £
. et B c e I G
o 1o 8 | B ©
>——— T 13 - T:|%
] 18| g |1
Tttt o - 3
: I E: o
©-—AW— o~ : i
n+2 , - [ n+2 | . : >
! > ' z
s Lo | & ' Ll g
: 2 % 2
' — ;
. (1)
nt3 | 2 n+3 g
: c - I
' X
——- I -
Input voltage 7 Input voltage
AC 100 to 200V ntln DC 12 to 48V
BElE
[ o]
Q Q

300
EIEE
o

Input voltage
AC 100 to 200V

n+2 n+3
G et

B 5L
BEIE
g

Input voltage

DC 12 1o 48V —+2 MF3)

—10—
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SYSMAC-S6
& Qutput unit
5 Gﬂ ta : e b 5 (:f w;;\i\lgc-;q >
N AR for 2 R Y Pg
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/hr, -
100,000 operations min, -
- One 4A fuse {incorporated}
3+
.  COM L £]
- n
] -é ) © N E -] f
E @“ n* g _K_ T 1
c —
8 Sl 2 i —to~o0 0V
=
: i
) COM 2 n+2
g 11
— o L
@ o n+2 4 T i
2 ‘ g 1 n+3
g ) e ms A
< 5 %
1 3 :
o L
f +1n o+
n+l n " Load power o
T supply ('J-)Cl[)
eele
Slele
[+]
]
3L
a
- 3] ElH
[SIi|[E]
BIEE
' C | e 1
oad power supply
n+2 n+3 Load power T aes ov T () DC 12 to 48V

T supply
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SYSMAC-56

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})

—  —
1 n
e BiREE:
§ n+1
E 7 7
3 e | 5 - g 00— COM
- = s
B E n+2
= Q :E
w I EE
- é =1
'E = é n+3
& - 7
. W o0-6COM
: — Fuse
<]
-

_ 4 Load power

ntl n 5|_‘”:,p|yI
["AC 100 to 240V

©)

e

5[]

& 5L
S[e[@]

_L Load power

n+2 n+3 supply )
AC 100 to 240V
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AC 100/110/120V rating: AC V, B0/60Hz +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

. 100/
. ine 200V
AC input filter change- |
over
100v
AC input 00
selector I
switch 200V . .
- DC 24v ] —
Switching regulator
ov
Fe—]

1+)

BC 24V output
-}

}— sB{ECIar Switch
locking serew

|—AC tnput
selectar switch

AC input

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

—13—
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SYSMAC-S6

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

terminal terminals Qutput terminals

0
L/

) ! [ ]
\f\ el EEEE

[——[ Q) rowER suRRLY

o Run
O & out mmer

\ oo

o Sguier
© EMTERS L ERA

152 95 O Suota "

v oo
R4+

[ Nn:ny(mcm@

SYSMAC S6 PROGAAMMABLE CONTROLLER/3G2SA-CPU1S
m

Qe
X
o
¥
o
o
ot
(¢ 0
X
(40
Ol

Ou

Connector for

= 1/0 connecting cable

V7

‘\\..J/I:I

oot UL ( —
o 3
on | .~Connector for
programming

o ./ console |
Q| connenting
o cable
onr
Qe £
O

- I

EEgEEREEEEEREEEEE

g
o

e T[]

T Enput terminals

184 | 104
192 | 1165
Mounting holes
i
122
174

® CPU (Flush mounting type)}

Type 3G286-CPU16/-CPU18/-CPU30

Memory unit or Battery unit

Pawer supply

terminals Qutput terminals

Connector for
§/Q connecting cable

SYSMAC S6 PROGRAMMELE CONTHOLLEH!SGZSEI»;‘CPUIB o
T O MERSURRLY ol Ona
O iwmer o o
Q sar (o} (vl
0 <k LA 0‘ O
a6 © £HECKsUM LRA Qs ol
o g l‘l»\il:g:‘ [T Os O
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LConnector for
programming
console
connecting
cable

AT

| input terminals

192

116.5

Panel cutout
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# Expansion 1/O Unit

cable

|_——1/0 terminals

® Programming consale

Connectar for
1/0 connecting

Operation
indicator {LED}

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

/72~4.5 dia. holes

|__—1/0 terminals

Type 3G2A3-PRO16
LCD
SYSMAC -PRO16 PROGRAMMING CONSOLE QMRON
[ ] o] el =]

L 1]

Aun
MONITOR
PROGRAM
PADK
CASIETTE

58 EEEREEY
f—]

0 R sl =
Y G =
HERR D™

Hi-— Keyboard

section

/

Panel cutout

Mode selector switch

192:

Cassatte tape recorder

connecting jacks

+0.3
92'3

+a
1867,
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SYSMAC-S6
¢ PROM writer
Type 3G2A3-PRW(3

— [
Programming J
console I L
5 762
45
(85—
& Power supply unit
Type 3G2A3-PS221
42 5
/2-4.5 dia. holes
POWER Psgm
indicator
Dc 2I4V pov_.'er[ ['@ +07U1. ac
supply terminals @ i input
F - r=—— selector switch
= Tocking screw
132 @2 @ NC* ooy )
AL power ﬁ_AC input
Suprﬁv terminals E % E“) selector switch
A C 2Dz zor40n|
Ground
S 1®]rey
B 42 106
48 116.5:
NOTE: * NC means “NO cornection™ or “NO wiring.”
Mounting holes
122
1 e . —1
— 36 —
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SYSMAC-S6
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
000 001 002 003 004 005 006 007 o8} 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 042 043 044 045 048 047 048 049
050 051 052 053 054 0b5 0586 057 058 059
060 061 062 063
064 065 066 067 068 069
070 071 072 073 074 075 076 077 078 079
@ 080 081 082 083 084 085 086 087 088 0892
= 080 091 092 093 094 095 096 097 098 088
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 (i.e., final output) is inhibited but
program execution continues.
105 This relay is used to generate 0.02sec clock.
106 This relay is used to generate 0.1sec 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 I/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 Circuit Example
cannot recognize such arbitrary |/O device symbols and
relay numbers, it is necessary to determine the 1/0 PB1
. . . —_— LS1
terminals to which 1/O devices are to be connected. —®@-0 0@——@5

2. The ladder diagram of the SYSMAC-S6 requires the relay

numbers corresponding to the 1/0O devices. The relay HE

numbers are determined by the locations (I/0 terminals) 1

of 1/0 terminal blocks, to which the 1/0 devices are C Rt SOL1

connected. Each of these relay numbers must be used _ il —@ -\ o O——

for ladder diagrams and programming.
General sequence circuit

Example of Wiring /O Device 1

Load power supply

000 oo
I (0w
(PB1) {LS1) 5
064 £
il %
{SOL1)
064
AC/OC T @
24V
Ground {soL1
Ladder diagram
|@ 01z 013 lom |015 00015 |m7 618 |0w |com © o .
I = & PBT an are connected to the input unit whil
[cloje [slesieoles|o|ee] SOL1 Is connected 10 the output unit. R1 emplovs an

. «—o — internal auxiliary relay (064). in this case, SOL1 may

. P ' be connected directly to the cutput unit wihtout
. . . D using the internal auxiliary relay,
[ ] L [ ]

L L]
e . L]
. . . NOTES:

: hd 1. The realy numbers to which no expansion /O unit is inserted,
. - can be used as auxiliary relay numbers.

[ 2. The relay numbers to which an expansion input unit is inserted,
. o L — cannot be used as auxiliary relay numbers.

3. The relay nurnbers to which an expansion output unit is inserted

but no output device is connected, can be used as internal aux-

E[@ g EErEREEEEREEREEEE

o

| l o 020 00]‘Unzlmlood’mﬁl905!007]003|009I0m|ml iliarv)relav nurnbers, {However, the output relay will turn ON/
OFF

— L -

=)+ cou 4, The relay numbers at which no output device is connected to
a Z ¥ any output terminal in the CPU, can be used as internal aux- ‘
o = = iliary relay numbers. {However, the output relay will turn ON/
5 8 % OFF.} . &)

I
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¢ 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
015 o17 o ors [cow @J
EEEREl
. o[ |e —
. . L ]
L ] -* E
- L ] L
L L
. . P .
. . . :
[ L ]
L ]
[ ]
. : =
5 O .
SEREEEEREEREREEEERE
(@) (0001 0011 002 100310041 0054006 10073 0081069 Q10¢ 031
(_){+) 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
024 028 032 036 040 044 048 052 - 056 060
025 | —— 029 ___ 033 037 ‘ | 046 049 | 093 | . 097 081
© ©) O] O [ 11O O] | /O] ©) © ©
€ ool |elele] |elele] elele] [elelal [@l@i@| [elale] [@lelal {@lel@] [elel@
S| | S| 3 3 )| e ) ¢ 3

TEENEN

8L f|, eLJl}, e[| 8 sl 3 S - N - N -

5] o] 5] o] o] 5 9] 5] ] 5]
&) SR EHE A )| @iele] |lele] |@l@lel @]ofe] (@ @@_ al@[a] {[@l®]e]
o @ @l g@ Q F ©|

027 031 035 0392 043 047 051 055 059 063
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 auxitiary 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-S6 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
so that the relay output may be transmitted externally
through an output relay.

—20—
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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-S6
a01 From HDM 1N
Il S xr o———AIN
] 9
R 001
002 1
1l 11 STA_ HDM
1]
002
KRO 1 -
i 012 i
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-56 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

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—

input signal.

001
{} STA
i F/R

003 RDM
H IN

004
il R

ROMOO0 (000 to 050 ON)

1t 012

RDMO1 (100 to 150 ON)
1l 013

(

RDM31 (900 to 950 ON}
1t
1k

043
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4. Instruction Words

4.1 List of Instructions

1 LOAD [ Logical start operation

E9) | S
TO T

2 L.LOAD NOT Logical NOT start operation

3 AND A_INI_D Logical AND operation

4 | ANDNOT e Logical AND NOT operation
5 OR Logical OR operation

6 | ORNOT oR Logical OR NOT operation

7 AND LOAD Logical AND operation with the previous condition

1®
T%
E
T2

Inputfoutput relays
000 to 063

Internal auxiliary refays
0684 10 103

Special auxiliary relays
104 to 111

Timers
TIMO to TIM7

Counters
CNTO to CNT7

Latching relays
KRO to KR7

High-speed counter outputs
HDMOO to HDM31

Reversible counter outputs
RDMOOD ta RDM31

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 operation TIMO to TIM7
. Counters
C
11 Caounter Down counter operation CNTO to CNT7
12 Latching relay Latching relay operation I_“algg'ént%r;l;\';s
High-speed . .
13 counter Righ-speed Up counter operation —
Reversible . .
14 counter Reversible counter pperation —
Causes all the relay coils between IL instruction and
15 Interlock IL-END instruction to be reset or not reset according -
to the result immedistely before this instruction.
Interlock : . .
16 End Clears the 1L instruction. —
17 END The end of a pragram —
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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.

Logic line
l \ 000
— i S
Bus bar ]
Coding

000

200 e

LD 000

000

201 —

ouT 050

® 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
programmed,

Connection to the bus bar
of different phase (part
@) is accomplished auto-
matically by programming
an QUT instruction.

| 000
‘ 3

el

® 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.

Bus bar

000

ouT
ouT

®e
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W 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.

050

Coding Contents of Registers
000
200 LD-NOT 000 —— _
201 ouT 050 _» |

® 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.}—4>——|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

Coding Contents of Registers
200 LD 000 e
201 | AND 001 IS —
202 | out 050 Bl —

® 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’
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® 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 - l—‘. ,
S | ey |
o01
Logic line AND 007 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
W AND-NOT INSTRUCTION ouT oso | | T | —
I1f an NC contact is connected in series, use the
AND-NOT instruction in place of the AND instruction.
000 001 . .
| 1 ¥ 050 L Operatlo_n of eac'h register . ' N
| " Al The OR instruction causes the logical OR operation to %‘,
be performed between the content of the specified relay
Contents of Registers 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
logical AND operation will be newly stored in the R R o 05
register, 001 CoR 001
1 _ OR 002 §
The content of specified relay No. |—o‘ > —4-.___ 002 : i -4
I: El 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"". )
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M 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 S| —
000 ' S
. 201 OR 001 ——
f =) | e
© oo %
001 | 202 LD* 002 i ‘T:O{O,I‘:I‘
}{’ 00z 400
203 OR-NOT | o003 oEri e
003 oo
s o0 007
Coding Contents of Registers 204 — _
AND-LD It
{fu ({37
205 QuT 050 } 1 :; [
200 LD 000 | — o1 003
] NOTES: * Use this instruction as
201 OR:NQT | 001 | — the first instruction
on for the next block ta
000 be ANDed with the
202 ouT 050 | — preceding block.
. ot ** Use the AND-LD
instruction for series
connection of two
. blocks (blocks a and
; ® {Operation of each register b}.
{5 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 LD0OO 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.
000
il 050 L BT
001 LD - 000 5_—'@ —I
e A OR-NOT 001
002 OR-NOT 002 ® Number of blocks
b : ; The number of blocks is not l[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", ' 001 003 00s 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
‘ o ! AND-LD | -
B oo
; 1] R 4 ] OoR 005
oo oL ] AND-LD | —

auT 050
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The AND-LOAD instruction is used when each block -
000 001
normally consists of a combination of two or more I—F @ LD 000 :
contacts. Qo2 003 - AND.NOT | 001 @
. :
W OR-LOAD (OR-LD) INSTRUCTION H—iF ogeline M eNoT T o0z
For inter-block OR operation between two or more 004 005 AND-NOT 003
biocks, use the OR-LOAD instruction. — A ORLD =
R Block a.- - - —- , LD 004
! 000 00t ! AND 005
i i 050 OR-LD -
| R ol o R o4 -
oo Block br—-~-- 1 : :
! 002 003 i ouT 050

The OR-LD instruction is used when each block normal-
Coding Contents of Registers 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
200 LD 000 oo —— . L
— i in the same manner as a relay circuit,
0o 0
201 AND 001 — 000 001
202 LD* 002 002 000 001 ' i H .@ 15.0se¢ £3
- |- TIMO &
002 003 000 oo
203 AND-NOT | 003 el T
[FA O]
204 | OR-LD** | — o —
002 3
AN
205 ouT 050 _— . .
o2 003 Timer input
NOTES: )
* Use this LD instruciton as Time-up output
the first instruction of the QUTO50
next block to be ORed with ’ .
the preceding block. Tlme-up1 output
** Use the OR-LD instruction OouTos
for parallel connection of ‘ .
two blocks (blocks a and b), - Coding
B NOTES:
. . : : = 1. *Timer number O to 7.
¢ Operation of each register . 200 LD 000 | 2. **Time setting value
1. By the LDOGO and ANDOO1 instructions, the result 201 AND-NGT 001 ?OOhto 999 x 0.7sec.
. . . . - n this exampie, 150
of the logical AND operation in block a is stored into 502 i 0" | 150%* denotes 15.0sec,
the R register. 203 LD-TIM 0 3. The program at the
2. By the L.D0O2 instruction in block b, the result of + partof the timer coil
- . . - 204 ouT 050 raquires one .
the operation in block a is transferred into the S LO-NOT- 54
: . . . 205 0 address. ..
register, while the result of the logical operation by TIM 4
instructions LD002 and AND-NOTOO3 in block b is 206 ouT 051
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} . Operétlon of each register o
and the S register {block a). The result of the logical _The timer starts when the content of the R register is
OR operation will be newly stored into the R register. logical 1 and resets when the content of the R register is
logical 0.
® Number of contacts
@ ﬂ 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
® Number of blocks ’ The timer is of a decrementing type which produces an
The number of blocks is not limited for OR-LD opera- output when the present value ({time remaining) becomes
tion on a logic line. As many blocks as required can be *000". When the timer input is turned off, the present
continued for parallel connection by means of B ~ value of the timer returns to the preset value. The timer
keys. 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
|—r‘. 15.0sec

®

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,

000 001 Input
CP
CNT
002 : 1
1L Reset R
" 234 counts

CNTH
|

@

Count input

Count-up

Reset input

‘SYSMAC-56
233 234 235

{OUTOB0}

NOTES:
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

Operation of each register

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

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 (TIM) INSTRUCTION.

The preset value of the counter can be changed while the
SYSMAC-S6 is in operation when the BAM is used as a
User memory.
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W HIGH-SPEED COUNTER (HDWM) 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
I STA HDM
001 203 LD-HDM 00 | #»+
1L
i R 204 ouT 012
HDMOO (001 1o 002 ON] 205 LD-HOM 01
| 012 206 ouT 013
HDMO1 {002 to 004 ON)
" 265 LD-HDM 31
1} 013
266 ouT 043
HDM31 {980 to 999 ON}*=**
{] 043
00O 000 000 001 002 003 004 005 006 9790 980 981 982 000------
HDM
present IN
value
ST
R
HDMOO
(001 to D02}
HDMO1
{002 to 004)
HDM31
(980 1o 999)
NOTES:

* A high-speed counter program 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 999 000 to 989
HDMO1 000 to 999 000 to 899
HDMO2 000 10 999 000 to 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 10 999 000 to 999
HDM18 000 to 999 000 to 998
HDM20 000 to 999 000 to 299
HDM21 - 000 to 999 000 to 989
HDM22 000 to 999 000 1o 299
HDM23 000 to 999 000 1o 999
HDM24 000 to 999 000 to 999 -
HDM25 000 10 999 000 to 998
HDM26 000 to 999 000 to 999
HDM27 000 to 999 000 to 999
HOM28 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

29—

SYSMAC-56
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 memory 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
001 201 LD 001
" FIR 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 |wex
_ 207 ouT 012
RDMOO {D01-002 ON) 208 L D-RDM o1
i u2 209 ouT 013
RDMO1 (002-004 ON) : : !
I 013 268 LD-RDM 29
269 ouT 043
RDM31 (980-099 ON)**** @
1 ()

RDM 000 001 002 003 004 005 004 003 002 001

present
value ST

000 999 998 000

F/R

RDMO1
(002-004}

2

RDM31
(980-999)

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 both NO () and NC (-}-) contacts a required ® Preset values in the value setting table can be changed in

can be used. MONITOR mode only when the RAM is usad as a user
.® For each reversible counter output, both pr_eset 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. If it is required to
- imb reset the value upon power application, use the NO
RDMOO0 000 to 999 000 to 999 contact of special auxiliary refay No. 109 to apply a reset
RDMO1 ' 000 to 999 000 to 999 input.
RDMO02 000 10 999 000 to 999
RDMO3 007 ta 999 000 to 299
RDMO4 000 10 993 000 to 899
B LATCHING RELAY (KR} INSTRUCTION
RDMO5 000 to 999 000 to 999 . . . .
The KR instruction can be used as a latching relay in the
RDMOB 000 to 999 000 to 999 o
same manner as a relay circuit.
RDMO7 000 to 999 000 to 999
RDMO08 000 to 899 000 to 999
RDMO9 000 to 989 000 to 999 001 002
RDM10 000 to 999 000 to 599 _"_“»!
RDM11 000 to 999 000 to 999
003 004 R
RDM12 000 to 999 000 to 999
RDM13 000 to 999 000 to 999 ' I ]
RDM14 000 to 999 000 to 959
RDM15 000 to 999 000 to 999
BDM16 000 to 999 000 to 999
RDM17 000 to 999 000 to 999
RDM18 000 to 999 Q00 to 9929
RDM19 000 10 999 000 to 939 200 LD 001 S —
RDM20 000 to 999 000 to 999 -
RDM21 000 0 999 000 to 999 201 AND 002 S5 —
RDM22 000 to 999 000 to 999 o oo
RDM23 000 to 899 000 to 998 202 | LD 003 —— | =
RDM24 000 to 999 000 ta 999
203 AND 004 003 004 001 G602
RDM25 000 to 999 000 to 999 ~A— |
RDM26 000 to 989 000 to 999 204 KR* L) 003 004 001 002
RDMZ7 000 10 999 000 w0 999 2 B e U
RDM28 000 to 999 000 to 999 NOTE: * A latching relay
ROM29 000 to 999 000 to 999 program must be
entered in the order of
RDM30 000 to 999 000 1o 999 a set input circuit, &
RDM31 000 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 1o KR7.
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® Operation of each register
The latching relay operates when the content of the R
register is logical O and the content of the S register is
logical 1. The relay releases when the content of the R
register is logical 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 002 003
1

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 IL-END
instructions are used in
programming, be sure
that an LD instruction
will always fotlow the
IL and IL-END instruc-
tions, respectively.

& QOperation of reqgister
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
Hofds present state

Caunter, latching relay

—39_

& When performing a test run, insert an END instruction

However, when the I 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

END

R

o

1

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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5. Programming

5.1 How to Program

With the SYSMAC-S8, a sequence circuit is controiled
according 1o the sequence of the instructions stored in the
CPU memaory. Therefore, it is necessary to observe the
hints on correct programming and programming order,

B HINTS ON CORRECT PROGRAMMING

1.

3

Since the number of contacts is not limited for input/
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.

. In the SYSMAC-36, signals 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
cperate 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 )
t— }
E
- ()
’ D
{2)-a
A B
? f @)
1 (i ) U
E
c ?) D
I i ()

. 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.

. 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

. All output refays are provided with auxiliary contacts

that can be used on a circuit, in addition to the output
signal contacts to drive foads actually. The number of
contacts that can be used per output relay is not limited.

SYSMAC-S6
y 004 —— 004
000 002 Ay
k)i —
o1 20 ’,/’,
050 003
[ (os1)-

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.
8. For contact and coil numbers on the circuit, use the 1/0O

relay numbers described in Section 3.1.

9. Output coil numbers {including those for timers,

counters and latching relays) cannot be used in
duplication.

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

' v

i

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

000

n Lo
n+1 AND 001
n+2 LD 002
CNT 1 056
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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
A

el o5 007

————

b
[b] 002 003
—IF—I--

ifl

100

¢ Programming procedure ® Coding
lalgoo o001 (bloo2 * oo 3t
— —A— 200 LD 00g
LD 08? LD ggz A 201 AND 001
AND © AND_003 202 LD 002
2

— 03 AND 003

D Lo, 204 OR-LD -
| 205 OR 050
/ — 208 AND 004

Tl Y et '
050 006 007 207 AND-NOT | 005
—— | “‘l|_|D 00|é— 5 208 LD 006
OR 050 AND 007 209 AND 007
L 5 210 OR 100
| 211 AND-LD -
[d]004 050 [f] 100 212 ouT 050
s | e | —A— i {
AND 004 OR 100 n END
AND-NOT 005
OUT 050 —34~-
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® Operations of R and $ registers

10.

(&l 900 001 w wo— 1
—I AND 001—7—’
bl go2 o3 LD 002————[_—-_.-
o | s | AND 00347_—’
[al] |+ [b] | QR-LD
’ [el 050
(2] (b] |-+ —} OR 050
d
fal bl (el || ! °|°,4 AND 004 ———=
[d21 gos

[al(blle)ld,] | X

AND-NOT 005+

le} 9o 007
———

[f1 100

el |+ —_

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 ——=

ontent:ofiregiste

€gister:

The content {* 1" or 0"}
of _JP isstoredin R
register.

Vacant

The content of R register is
AMNDed with the content of
_% and the result of
operation is stored in R
register,

Result of ML
= [a]

Vacant

"

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 [b]} is ORed with
the content of S register

Result of ORing

o

{result [al], and the resuit La%a‘iv['g} (b] Vacant
of operation is stored in R

register.

The content of _%L_ is

ORed with the content of Result of ORing

R register, and the result [a] [b] with [c] Vacant
of cperation is stored in R = [a] b} {c]

register.

The content of _%§}_is R

ANDed with the cintent of '[:‘aef‘[it')t] E’f]AN.E’h'“Q

R register, and the result of ld ] clwi Vacant
:);(?:;:_on isstored in R = [a] b [c] [d, !

The content of _J§ s ’

ANDed with the dontent of ?aﬁs?tl)t] ?fncl\il D]mg

R register and the result of with [d c] [ Vacant
operation is stored in R _' ] [bzl 10d]

register, =la (el

The previaus content of R

registes is transferred to 8 006

register, and the content of —— (a} [b] (e} [d]

_f'|°|ﬁ_ isstored in R
register.

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

register.

Result 6f 1y 1—

= {e]

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

The content of R register is
QORed with the content of
_'ﬁ”_ ,and the result of
operation is stored in B
register.

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

[a] ib] [c] [d]

»

The content of R register is
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~
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5.2 Applied Programs

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

1. An example of parallel-series circuit

000 001 002 003
1 }l’

i o
050
BT
it
a | b |
black block

2. An example of series-parallel circuit

000 001 002 003
—H—— Il
004
050
11
1)
a } b 1
block block

3. An example of series-parallel circuit

b
block |
000 001 002 003 E

004 050
i
p— by v}
block
I a } b i
block block

LD 000

AND 001 a
OR 050

AND ooz
ANDNOT 003 b
ouT 050

END

LD 000
AND-NOT | 001 ]a
LD 002

AND 003

OR 004

OR 050
AND-LD -

OUT 050

END

LD-NOT | 000

AND 001 j
LD 002
AND-NOT | 003 j
LD-NOT | 004
AND - 050
OR-LD -
AND-LD -

ouT 050

END

4. An example of connecting parallel circuits in series

8, — . b, —..
block biogk
000 001 (004 005
H——————————(o=0)
002 Q03 | 006 007
—H——l——+—
b— 8, — = By
hlock block
a 1 b |
block block

LD 000

AND-NOT 001

LD-NOT 002
AND 003 j
OR-LD -

LD 004
AND - 005 ]
LD 006
AND 007 j
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 ¢ircuit into blocks aand 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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b. An example of connecting parallel circuits in series ® When a number of blocks continue from
block number a to n, the programming

procedure is the same as paragraph 4 above,
ke 7 | "—*“"‘__"—"__"—“l ________ |_| @ SNeZT:Lyé,eprogram the circuit in the following
: (D block a = @ block b - (& blocks
F—

ab = (@ block ¢ -+ (§ blocks a-b-c

| Or, program foll
" | . T, program as follows,
! ] s ]
o ‘ blob;:k — olodk (@ block a = @) blogk b ~ @ block ¢
= .. @n = (M) AND-LD
- (@*2) AND-LD = (m+3) AND-LD.....

6. An exampie of complicated parallel cireuit.

000 Do1 e I this circuit is regarded as either one of
I 050 e the following circuits, it will be easier to
! LD [ala]s} understand the program.
LD 001
002 003
IS LD oz | |z - | °|°° 001
004 AND 003 00?2 003
0056 [:I———lj
OR-LD -
AND-LD - — ;
006 007 LD 004 co0 Z
1
il it AND 005 i
OR-LD - or
0
e 008 Q02 Q02 000
AND 007 — "__[_"
QOR-LD — []a}]
ouT 050 ‘ b——
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—] 050 LD-NQT 001 £0O 001 002 EnE b T CRIAR
' block b A ————(0) [ D 960
b=-a--i ~d AND 002 000 003 004 005 AND-NOT .| 901
block 0(13 034 O'OIS LD 003 i :gu gg;
I H ik . . c
. AND-NOT 004 Oolo—olmoftgole—ojgi’l—- AND 003
block 006 007 LD 005 | d ANGNOT | 004
AND 005
LD 006
e OR-LD -
e AND-NOT | 007 o 66D
oc AND 002
OR-LD - dre AND-NOT | 00¢
AND-LD - {d+e).c AND 006
OR.LD - {d+e)-ctb ANDNOT | 007
OR-LD -
AND-LD - [{d+e)-ctb] -a ouT 050
ouT 050 i i
: s END
END

8. An example of complicated circuit

000 001 064 085 066 : ) R
A3 LD 000 AND 066
002 003 005 087 068 069 AND oM LD 067
— - ) LD 002 AND 068
o0 AND-NOT 003 LD-NOT 089
4 050 070
LD-NOT 004
—H— I__[ OR 070
AND 050 AND-LD -
OR-LD - OR-LD —
AND 050 AND-LD -
OR-LD - ouT 050
LD 064 H H
AND-NOT 065 END

4
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9. An example of circuit requiring caution
000 002
]I H 050
oo
 — ® 051

- 10. An example of ¢ircuit requiring caution

600 003
] Pt i} 050
001 002
1 [ 4
L) Al
004
| 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

AND-NOT 002
OR.LD -
AND 003
ouT 050
LD 0
AND 004
ouT 051
END

Pl
c D

I AT
R L

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
relays, 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)

TiM

0 O ™) 80sec
TimM2

o O— 050

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

OPIO TIM1 — : .
_n::“ @ B.0sec LD 090
AND-NOT-
— 1 1
523 nput| TIM
. T 1 050
P CNT
100
Q & 09,1 Reset| 2 counts LD-TIM 1
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
CNT LD 000
000 1 AND 107
7 Reset counts |
Al R (700sec) LD-NOT 000
ONT1 CNT 1 700
ouT 050
Ty END
©

2. Multi-digit counter (e.qg., 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

o

—30.-..
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In this circuit, a pulse is generated every
5 seconds by timer TEM1 and then pulses
at intervals of 5 seconds are counted by
counter CNT2. The example shown here
is a B0Qsec timer. The setting time of the
timer is {timer + scan time} x number of
counis.

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
miulti-digit counter which counts more
than 999,
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3. An example of ON/OFF-delay timer circuit

000
T Tika
" O Szec

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

-1 — 2
bsec 3sec
ON-delay QOFF-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 cireuit
a. With 2 timers used

0|0I0 T!IM: !2 TIM
! O 1.0sec
TIM1
t/ 1.5sec
TIMT
—r /
& ®

000
050
—taty |—
1.0 1.5
$eC 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-cutput 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 pul

107

(f 000 {Clock pulse: 1.0sec
i ' LD

se

0co
AND 107
ouT 050
END

MW WHEN LATCHING RELAY IS USED

1. Basic circuit

2. A circuit to keep the time-up state

000 001 5.0sec
—— ) Lo

‘ 000 001 S 3
=l ! LD 000
002 AND 001
T LD 002
OR 003
003
0 KR 0
1% 11
END

000

TIM1 AND 001
525 S e TIM 050
R LD.-TIM 1
032 LD 002
i KR 1

END

B WHEN IL INSTRUCTIONS ARE USED

o000 [ IL ; 001 002
oo (T v @)
080

| %

003
” ( ) 5.0sec

O

004 050
——A}—cP
CNT
004 2 |25 counts
[] 4 H
Al
[_-END

LD

00D

1L -

LG 001
QR 050
AND-NOT 002
OouT 050
LD 003
Tim 1 050
LD 0Q4
AND 050
LD-NOT 004
CNT 2 025
IL-END -

END

—41—
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Using an internal clock pulse {0.1sec or

1.0sec), a flicker circuit can be processed

easily. | n this case, however, the flicker-

ing time is available only in the following

2 types,

Special auxiliary relay number 106:
0.1sec clock pulse

Special auxiliary relay number 107:
1.0sec clock pulse

In the event of a power failure, the ON/
OFF state before the power failure can
be retained in memory, using a latching
relay. SYSMAC-56 has 8 latching relays
with relay numbers KRQ to KR7.
Memeory retention time after a power
failure is about the same as that of the
program rmermory. (Refer to Section 2,3,
Specifications.}

Program the circuit by taking the com-
maon line @after the |L instruction, as a
bus bar.

An IL-END instruction must always be
added to the end of a circuit employing
an IL instruction. The instructions
between the 1L and IL-END instructions
are executed,

When input 000 is OFF, timer TIM1 is
reset but the present value of counter
CNT2 is retained.

When preparing an astomatic/manual
circuit, the circuit shown on the left can
be operated only in the automatic rnode
by turning input 000 on automatically.
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- M WHEN HDM INSTRUCTION 18 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 motor Drill 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
[110] 065
| @
084 HOM0Q 000 10
b . HDMO1 150 160*
064 ao1 HDMO2 140 150
4 it i -
f Ll @ 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
1l STA HDM
LD
065
3 R o8
AND-NOT
084 HDMOO HDMOT 013 Feed motor ouT
—t +F 13 @ rotates in LD
torward direction oR
Mz
it AND
ouT 085
HFI)IMO‘I 0:7'1 011{2 O Feed motor Lo 065
013) rotates in
1t
reverse direction LD-NOT 085
013 HDM ]
1} LD 064
. AND-HDM 00
065 Q01 HDMD2 OR 2
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
ouT 013
LD 065
AND 001
AND-HDMO2
ouT ‘ 014
END

42—
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M WHEN RDM INSTRUCTION IS USED
Py 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-S6.

® Application example

P31

® Timing chart
Start {000}

LS1 (001)

LS2 (002}

L83 (003)

LS4 {004)

LS5 (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)

—43—
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Qoo
| STA
103*
—i RIF
064 RDM
1l N
000
4 R
RDMOB
,.__“_
RDMOO 060 002 005 065
il ————H—()
004 Input of
H RDM instruction
RDMO1 002
ikl
RDMO2 Q05
.
RDMO3 006
it
RDM04 001
L |
RDMO05 004
t—l—i
RDMOG 003
o |
RDMOT 005
|| It
! Y Timo
RDMO8 A
Lo —0 ©
064 066 . e
| ! Lr Differentiation
a 955 )| circuit
064
—I 065
ARDMOD 000 002
1 T Arm moves
! o @ upward
005
L
n
RDMOS
i
RDII\"'IO1 99’2 013 Arm rotates
L rightward
RDMOZ 925 016 Arm moves
At downward
RDMO7
I
1l
RDMO4 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 o
ROMOZ 002 002
RDMO3 003 003
RDMO4 004 004
ROMOS 005 005
ROMOB 006 008
RDMO7 007 007
ROMOB 008 008
RDMOS 009 009

Coding

OR-LD -
LD AND-NOT 065
LD ouT 064
LD-NOT 000 | LD 064
OR-RDM 09 | anp-NOT 066
RDM - | out 065
LD-RDM 00 [ LD 064
AND 000 | ouT 066
LD 002 | LD-RDM 00
AND 005 | AND 000
OR 004 | LD-NOT 002
AND-LD -~ | OR-NOT 005
LD-RDM 01 | AND-LD -
AND 002 | OR-RDM 05
OR.LD - ouT 015
LD-RDM 02 | LD-RDM o1
AND 005 | AND-NOT 002
OR-LD — | out 013
LD-RDM 03 | LD-ADM 02
AND 006 | AND-NOT 005
OR-LD - | OR-RDM 07
LD-RDM 04 | out 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 g6 | OUT 018
AND 003 | TIM 020
OR-LD — | LD-RDM 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

® Application example

No.1
Conveyor

No. 2
Conveyor

No, 3
Conveyor

No, 4
Conveyor

-p/

¥

{Start)
000 065
I W 0o
064
11
L1]
(Stop)
001 064 RDMO8
e | # 0
065
I
LI}
064 RDMO4
11 LE
L1} AT
065
il STA
064 065
H—HF RIF
107 {1sec) , RDM
sl IN
064 085
—H R
RDMOO 064 RDMO3
—it # —()
012
L
1]
/DMO1 RDMO7
i I ®
013
11
LLl
RDMO2 RDMOB
I # )
014
RDMO3 RDMOS
| @
015
11
il
END

Internal
auxiliary
relay for
start

Interpal
auxiliary
refay for
stop

M1

M2

M3

M4
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effected by providing a time lag between the start or
stop of one conveyor and that of the next conveyor.

® Timing chart

Start (000) i e _ _ N
Stop (001) . B : ﬂi - -
M1 [012) !
i
M2 (013} | _
Malma_ ] ¢ e
M4 (015) 4. Lo S
| L1
5 5 & 5 5 &

RDMOO 000 Q04

RDMO1 005 009

RDMO2 010 014

RDMO3 015 019

RDMO4 019 035

RODMO5 020 024

RDM06 025 029

RDMO7 030 034

ROMOS 035 035

Coding

LD 000 LD-RDM oo
OR 084 AND 064
AND:NOT 065 OR 012
ouT 084 AND-NOT-RDM 08
LD 001 ouT 012
AND 064 LD-RDM oi
OR 068 OR 013
AND-NOT-RDM 08 AND-NOT-RDM 07
ouT 065 ouT 013
LD 064 LD-RDM 02
AND-NOT-RDM 04 OR 014
OR 065 AND-NOT-RDM 06
LD-NOT 064 ouT 014
AND-NOT 065 LD-RDM 03
LD 107 OR 015
LD:NOT 064 AND-NOT-RDM 05
AND-NOT 065 ouT 015
RDM 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. ' 6 }

¢ Application example

DTN S ) A Y
\ 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 = = o] oni~
oml
= 000 to 360
1 pulse/degree - count

Jromia/ 2t0w210 / J — [ = ] on/ - ] on
/romis / 28w22s [/ /S — / — / — Jon Jon J

Output | Preset Preset Output [Output|Output|Output|Output| .
number { value A | vaiue 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-

[T 11 1111 1

Pulse input (002)

Cutter 1
reverse {003)

Cutter 2
reverse {004}

Cutter 3
reverse (00S)

Cutter 4
reverse (006}

- TIMO Bsec
Qutput 1, cutter 1
forward (012)

] TIM1 Bsec

Output 2, cutter 2
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
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— 0O

Start 000
P

064
064
- sT
103
]| R/l
Puise signal 002 . RDM
i N
3
064
a— R
HD}\;@UG 0[5'4 TIMO Cutter 1
il I moves
RD:\{IO4 forward
i
RDMO8
—I- @ Ssec
ﬂDhﬂ‘l 2
RDM16
4 065
RDM20
REE‘TCH Tinvi1
Cutter 2
It 24® 013) moves
RDN‘05 forward
al
RDMO2
it MY Bsec
RDM13
RDM17
] 065
RDM21
RDMO2 TIM2 Cutter 3
ii e FX 014} moves
RDMOG forward
RDM10 ,
H @ 7sec
RDM14
RDM18
i 067
RDM22
RDMO3 TIM3 Cutter 4
I movas
RDMO? forward
RDM11
i M ) Bsec
ﬂnll\lﬂ'l [
RDMI19
Ik 068
RDll\{l23
it
TIMOA _  gp3 070
ik H— 017) Work piece rotates

S o—i
TIMIA~  goa4
—0

TIMZA_  00s

0 O
TIM3A . o5
o

071

069

A1

@ :l Differentiaticn

circuit
on

017 Prohibition of
-ﬁﬁi{/—-—ﬁ. work piece
is inhibited

END

SYSMAC-S6

RDMOD 000 000
RDMO7 015 05 ~
ROMOZ 030 030
ROM03 045 045
RDM04 060 060
RDMO5 075 075
RDMOB 090 090
ROMO? 105 108
RDM08 120 120
HOMOY 135 135
RDM10 150 150
ROM11 165 165
RDM12 180 180
RDM13 195 195
RDM14 210 210
RDM15 238 225
RDM16 240 240
RDM17 255 255
RDM18 270 270
HOM19 285 385
RDM20 300 200
ROMZ1 315 315
ROM22 330 330
RDMZ3 345 345
ROM24 360 360 RDM reset -

Coding
LD 000 ouT 014

“OR 064 LD-ROM 03
AND-NOT 001 OR-AROM 07
AND-NOT-RDM 2 OR-RDM 11
ouT 084 OR-RDM 15
LD 064 OR-RDM 19
LD 103 OR-RDM 23
LD 002 ouT 068
LD-NOT 054 TIM 3 080
ADM - AND-NOT-TIM 3
LB-RDM oo ouT 015
AND 064 LD-TIM 0
OR-RDM 04 AND 003
OR-RDM 08 LD-TIM 1
OR-RDM 12 AND 004
OR-RDM 16 OR.LD _
OR-ROM 20 LDTIM 2
ouT 066 AND 005
TIM 0 050 OR.LD _
AND-NOT-TIM 0 LO-TIM 3
ouT 012 AND 006
LO-ROM o1 OR-LD -
OR-RDM 05 OR 017
OR.ADM 09 AND-NOT 070
OR-RDM 13 auT 017
OR-RDM ” 17 LD-RDM 00
OR-RDM 21 oR 065
ouT 086 of 066
TIM 1 080 ox 067
AND-NOT-TIM ] OR 068
ouT 013 ouT 069
LD-RCM 0z LD 069
OR-ROM [ AND-NOT 071
OR-ROM 10 ouT 070
OR-RDM 14 LD 069
OR-ADM 18 ouT 071
OR-RDM 22 LD.NOT 017
ouT 067 QuT 018
TiM 2 070 ENC
AND-NOT-TIM 2
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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

| will change from the existing mods to “RUN"".

[ 2. When the programming console is mounted

| The CPU remains in the operation mode immediately

| before the programming console is mounted. If the

I existing operation mode of the CPU is different from

| the operation 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

L the mode under execution.

________ e -1

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, etc., in units
of 4 points, during the execution of a
program.

This aoperation is to set ar reset by force the
aperating state of each of the /O relays,
internal auxiliary relays, special auxitiary
relays and latching 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,
prograrm write, etc.

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

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

This cperation is 10 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/O 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 ¢ircuit 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 faiiure
occurs. Therefore, all the RAM memory contents must be
cleared to write a new 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.
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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
i
i
P
1
H

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
fram address 00C.

L Address setting is
3 completed.

Specify only the vaive
setiing data to be
retained in the memaory
during the All Clear
operation. |f 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] .
Llobibe 7 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 LG} by the address setting
operation alone. To display any data, either D or D key
must be depressed first.

-reinlolpls-a-ele-

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. ® Operating procedure
2. Before the key operation, change the made selector switch
o position from “PROM" to "PROGRAM", At this point,
\% avpid changing the mode selector switch position from _PROGRAM

“MONITOR' to “PROGRAM?". This practice is dangerous, as
the CPU 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. |

| oo iy o e o it ! B—BE-0-8
B~
g B--6

NQTE: The zero key marked m may or may not be depressed,
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® Display
Key

DATA

ADDRESS

Q

e

~ [A—{=)(E]

z
To

- |L

=
[=1
=]

-—- Address setting

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

Writing of
«._AND-NOTO002 is

completed,

Address advances by 1.

—[E) ~— E_E]__'
§
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
205 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

eerte

o
Ll

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
-
D -
-
m__
~E) {3~

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

® Display

=)
_—
H
L

SET

TIM

Ssec for TIM1 is written
into the table, address is

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

& B-E-E-

5
o

—(-]—

SYSMAC-56

~ -

E-E-E -1

EO-E-O---E-—
E-O--E-E--E-
m_.
-0~

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

- - e e -

Py

2

Reversible counter value setting

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

NOTE:

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

Preset velue 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 E} may or may not he 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
a0 e 0 g W o K

MNOTE: The zero key marked @ may or may not be depressed,

@)
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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, reversible counter output 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 eperation, 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
0 o O o
B8O~k
~--B-8-8-{" -
~-8--8-8-1 k-
8

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

e Display
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—8-—]

a

2

f“\_/- ot D-._ml

o
—i

-0~
—

H[j__ o

—

l

|
m|
=

o)
i
=i

Pattern setting table

Rels Pattern 0| R ik N-2{Pattern.3.5
001 ON OFF | OFF oFf |/
001 OFF ON - ON
002 - ON ON -/
003 - - | on -/
004 ON OFF - /
005 — ON on [ __J
006 P
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.

. 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, |

. At each depression of the , . [oer 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 [3 key, the set or reset indicating

position 1s 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
- ~

MNOTE: The zero fcev marked E] may or may not be depressed.

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

Syntax check is being
performed.

Syntax error is found.

END instruction miss-
ing error

: Correction of program

Syntax check is
completed.

Coil duplicaticn check
is being performed,

Coil used in duplication
is found.

Coil dupiication check
is completed.

Circuit check is being
pertarmed.

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.

® FError 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. IL/END MISS error
IL and IL-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
again and corrected for proper syntax. .
i -, . .
2. A circuit error is detected by taking that portion of th
I circuit from the LD-LD-NOT instruction after an QUT
: instruction to the next OUT instruction as a unit subject to
1
1
|
I

=0

detection.

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

e Coil duplication error

¢ Circuit error
& IL/END MISS error N
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6.12 Search QOperation l

When a circuit change is to be made in a program simulation @ SERELDH TIM.3 is heing .
or test run, this operation allows an address where an ' seorched. 6/’
instruction or relay number has been written in a program CEORLHED

to be searched. 8 i P E:El:.:ﬁ TIM 3 s searched.

W SEARCH OPERATION OF INSTRUCTION WORD @ TIM 3 is being searched,
® Operating procedure -
Referring to the circuit for exercise and programming 8 L END of SEARCH
003 operation.

example shown below, an example of searching e

and _® instructions is explained here.
® Circuit for exercise and programming example

RUN ’ 000 001 003 004
|, MONITOR I .
—PROGRAM 020
i1
11

020 003
i
——Relay No.——

AND b ) ToEND
L) —{=] bt foed T

200 LD 600 205 ouT 020

2m AND 001 206 LD 020
_ 202 OR 020 207 TiMm 3| 035
Toc END ’ .,
_— E |__@ ..... - o erogam 203 AND | 003 208 AND | 003
204 AND 004 208 END —
NOTE: The zero key marked [_ﬂ may or may not be depressed, *
NOTES:

1. When the SEARCH key is depressed after entering an instruc-
tion, the first address where the instruction is stored is

® Display displayed on the LCD. Continued depression of the SEARCH
, key causes all the addresses containing this instruction to be
A searched until the last address. 1n other words, the search
o : operation of an instruction will be executed from the address
l currently being dispiayed on the LCD to the last address 511
D = in the memory.
i 2. If the data being searched is not found, the message "NOT

FOUND' appears on the LCD.

Hi L

AND 003 is being
searched.

B SEARCH OPERATION OF RELAY NUMBER
Referring to the circuit for exercise and programming
example shown below, an example of searching refay No.
AND 003 is being 020 throughout all addresses is explained here.

searched, ® Operating procedure

S e
o) o 3 0 IS 0 0l W ND 003 is searched

| A is . — PROGRAM
AND O3 is being
searched. w
et~ —o}—{=) o) —fomf o}
operation ST O -

To END of

program.

"4 AND 003 is searched.

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

]
—L)-E-60~060 ~ & ~ B
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® Display

gz
EZ

—

=)
(=
=

020 is being searched.

.| 1st 020 is searched.

—— @€

%

(5]

" .| Next 020 is searched.

020 is being searched.

End of SEARCH
operation

® Circuit for exercise and programming example

000 o 003 004
()
020
-1l
920
! Il TIM
! @3.5520
} Addi
200 LD 000 ouT 020
201 AND 001 LE 020
202 OR 020 TIM 3] 038
203 AND DQ3 END -
204 AND | o004
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 )~
B (-G

& g
— =
=
o
<

[=]
L=}
o]

QUT 020 is being
searched.

OUT 020 is
searched.

B8 ~ O-E-E-

=
|
H

(OSPLAY
AND Retay No. is
e changed,

ot

i

Correct relay Neo.
> change is confirmed.

- E-E-




OMRON

SYSMAC-56

® Circuit for exercise and programming example

000 001 004

H 020

I

§20 002
IL N

W
LL| Al

Relay No. 003 O is changed to 013. *

AND | 003

AND-_ 1 404

NOT

AND: 207 outT | 020
NOT 208 END —

204 OR-LD -

¥

NOTES:

1.

After an OUT instruction has been searched, depress the-
key continuously to decrement the address number until the
address where the contact {or coll} number is 1o be changed.
The instruction to be changed at an intended address may be
searched directly. However, the same instruction may in
some cases be stored in other memory addresses of the same
program, Therefore, it is necessary to check instructions
before and after the intended address. Since no two QUT
instructions with an identical relay number 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.

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

. After the contact (or coil) number has been changed, bz sure

to perform the Program Check operation ( ~ pud ) to
confirm that the program is free from any programming
error,

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 005
|r}m§he foilom‘%?g, the procedure of adding —— between
—i— and —f— is shown.

—PROG_F!AIVI

[

———Relay No.—
&)~k
[t

,—Reiay No.—

e B ——T o)) -]

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

® Display

o
lu-lq
pesy
i meds’
i o Lu?

=]
L=
=]

OUT 025 is being
searched.

OUT 025 is being
searched.

afit

— ~ B

=
-

—{

z
EX=]

Instruction is

|

inserted.

=)

Correct instruction
& ] insertion is confirmed.

.-

® Circuit for exercise and programming example

Before insertion

000 001
-
025 002

003 004

)
LD 000 205 - | AND | 003
AND 001 AND-
206 004
LD 025" NOT
- AND. 207 ouUT | 025
203 not | 002 208 END -
204 ORLD | -

Y

After insertion

202 LD 025
AND-

203 NOT | 002

204 | ORLD| -

AND-
207 NOT 004
208 ouT 025
209 END —
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NOTES: ® Circuit for exercise and programming example
. 1., Search an OUT instruction, depress the key repetitively )
i’ to advance the program up to the address where the instruc- 000 0O 003
R tion is to be inserted. Next, depress the CLEAR DISPLAY oL 005
key, enter the instruction to be inserted and then depress the | il ” !
INSERT and _keys. The address number after the inserted 025 002
instruction will automatically be incremented by 1. ”—.rl"lL
2. After the contact {or coill number has been inserted, be sure
to perform the Program Check operation ( @ - ) to
£ ; .
(::rr;:rm that the program is free from any programming Before deletion
3. If an attempt is made to insert an instruction 10 a program AL dress | . ; ,:m
when the memory is full up ta the last address {address 511, 200 LD 000 2065 AND 003
the instruction cannot be inserted. This condition is informed 201 AND 00
by the following message on the LCD. ! 206 AND 005
202 LD 025 207 AND 1 o0a
203 | AND | go2 SRS S LI Kot
NOT 208 ouT 025
204 0OR-LD - 209 END —
6.15 Instruction/Contact (Coil} Deletion Operation \

This operation is to delete contact (or coil) number(s} from After deletion
a program due to a circuit modification. Ee
¢ Operating procedure
Referring to the circuit for exercise shown below, an
example of deleting —nfl‘}-— is explained.

000 205 AND 003
001 206. AND co4
025 207 ouT 025

AND- 208 END -
203 NoT | 002

—PROGRAM 204 OR-LD
CLEAR *

,—Relay No.—

oyt —_[: @ NOTES:
_—B 1. Search an QUT instruction, depress the key to advance

the praogram up to the address where the instruction to be

[B @ deteted is located, and depress the DELETE and keys.
All the address numbers after the deleted instruction will
automatically be decrernented by 1,

NOTE: The zero key marked [o] may or may not be depressed. 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 { - ).
¢ Display 4, At each successive depressiof 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.

=]
Ly
=]

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
o program, “RUN’ indicator, “CPU ERR" indicator and

QUT 025 is being .

searched. MEMORY ERR* indicator are checked for proper opera-
tion.

QUT 025 is
searched.

B PROGRAMMING CONSQLE HARDWARE CHECK
® Operating procedure

7 Instruction is _PRO?HAM

deleted. R PROM

Correct instruction ;p; Koy Wods selertor
deletion is confirmed. ceck :_L"::':""“ l wiﬂ:he:k 1

-0 ~ Bk
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® Display

=PROCON
=CPU

F-E-0-E-E-0

Display [LCD) check

— | 2 |-t E ] =
-5 —7]

AND|

%] Keyboard operation
messsge

©-0-3 ~-F

\Cassette

~PROM

,-Monitor
|

—RUN

—©@

|

—Program

Key operation check

|I

Depress the m key at the last to check that all

the key operations are indicated,

Maode selection
massage

Mode selector

switch check

CPU check

For the CPU hardware check, refer to the right ¢olumn,

NOTES:

1.

2.

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

D

e Display

NOTES:

1.

—60—

e He )

i = PROCON
i =cru
CPU check
- - RUN
MEMORY
ERR
Q
<PUERR
RUN
<
2 RU{N CPUERR ::sqonv
g o o
— CPU 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 he 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 ——

{Program Execution) mode,
® QOperating Proeedure

B
-
1
e,
£
T
L

[=]
1=
3

RUN

—MONITOR Y~
RUN
Q

® Display

NOTES:

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

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

£y M --—=-—————— - -

‘ -- CAUTIONS: 1
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

~E- - -6

2
=

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

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
. 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 _
—MONITOR \O RUN 000 007 002
A J—i 13 020

020

11
1

—" ouT _"@_’" _"E] —‘@_‘ 4"’ 020 003 —~
L I
_Fﬂ@—__4“— T I 4®16.5590

—0 O 021
-8~
NOTE: The zero key marked @ may or may not be depressed. ‘Addres - D Address : : P
200 LD 000 206 AND 003
201 AND 001 207 TIMO | 165
202 OR 020 208 LD-TIM 0
AND- 209 ouT 021
203 002
6 NOT 210 | END Z
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 7 or |55 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

a—MONETOR ‘O’ RUN
e e 0 e 0 o 0 e e i
O O-E--E--E-E

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

® Display

[=]
L=t
=

~—(Ee)-=)- 6

Forced rdset of
QUT 020 is displayed,

EY
-
&
s

=

Present value of
TIM 0 is displayed.

e G Fln

Forced set of TIM O
is displaye_d.

¢
m
=i

— |

,,
=
P
2

Forced reset of
Tim O is displayed.

of

—

® Circuit for exercise and programming example

o]0} 001 002
i #H 020
020
1]
it
020 003
——} &
TIMO 16.5sec
o
—Q O 021

206 AND 003
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 {QMN/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
paoint 10 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 e e G
(o T 7

—52—

4y




OMRCN

® 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 © 3 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

to 90 in the programming sequence is shwon below.

k-
RUN

—MONITOR et
RUN
Q

B )&

NOTE: The zero key marked [o] may or may nat be depressed

—B3—

SYSMAC-56

® Display

S
[
=

=B -0k

Circuit for exercise and programming examples

Check ssquence
Qo0 001 002 004 005

b H——()

003 020

i

200 LD 000 205 OR-LD -

201 AND og1 208 ArI:IJgT 004

202 AND 002

203 LD 003 207 AND 005

204 AND 020 208 ouT 020
209 END -

4

NOTES:

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

e [ ] Jeenees I
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 continuity
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
[soe}— fom
® Display

S1atus display of
Pattern 1

£ Status display of
Pattern 2

Status display of
Pattern 3

HERE d & Status display of
- Pattern 9

T No pattern setting is

: performed.

No ceincident pattern
exists.

Pattern setting

000 ON OFF | OFF | OFF }
001 OFF | oON - on |/
002 - ON ON -/
003 - - ON -/
004 ON OFF - /
005 - ON N

006
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7. EPROM Chip and Cassette Tape
Handling

7.1 Basic Functions

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 operatian 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 caontents 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,

M

Mernory unit

PROM writer

s

EMoq‘, Uhiv

Ho

\ Rigy

cPu

Q
o
&)
Q

<
<

MOnN1aR

FRogR,
=l A B

= [ tug
EASSEHE

Dty
LCTL R

Sior

Hery gay
Bonice sy, B

Gutuns
Hiro cn 1"

S
Eang 5

S Srag gy
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connection)

Programming
console
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SYSMAC-S6
7.3 Selection of RAM or ROM memory

Either ROM or RAM can be selected as the program
memory of the SYSMAC-S6.

Memory unit

YUhgny
% 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.

® ROM mode

1. When the memory unit is inserted in the CPU and any
user program is contained in the EPROM chip of the
specified bank number, the CPU will operate according
to the programs in the EPROM.

2. When the BANK input at the BANK terminal of CPU is
OFF, bank 0 will be specified and when the input signal
is ON, hank 1 will be specified.

aeEEEEEEIE

SIIMARC Y

s isan

STOP BANK IN

Lt

7.4 EPROM Write Operation
This operation is to transfer the contents of the RAM

memory incorporated in the CPU to the EPROM mounted

on the PROM writer,
® Operating procedure

\r—PHOM

Banrk
designation

Eed—{ o |-

® Display

B8
L
et S,
x|
5
=1
¥

\Write operation is
being executed,

End of Write
operation

B—{-)—{&]

CPU

RAM
000~511

ROM Bank
0
000--511

§
000511

ROM Bank

Memory area of the memory

unit on the PROM writer

NOTES:

1. When no memory unit is mounted, the following message

appears on the LCD.

NOTE: # indicates bank 0 or 1,

2. After all the programs have been written into the EPROM,
the bank code of bank 0 or 1 is also written into the EPROM,
3. Therefare, the presence or absence of any programs in the

WRITE operation is

Eeing executed

End of WRITE
operation

specified EPROM bank can be confirmed by checking

whether or not the bank code has been written into memaory.

—G6—

&

0

0
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7.5 EPROM Read Operation

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

® Operating procedure

Q_

Bank
dasignatian

e IO o ™

PROM

e Display

H—{}{E]

Read operation is
being executed.

3
=

End of
Read operation,

Read ppearation is being
executed,

End of
Read operation

ROM Bank|[ROM Bank

Y 1
000-511 [000--511

Memory area of the memaory
unit mounted an the PROM
writer

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

B WO P

NQTE: » indicates bank 0 or 1.

SYSMAC-56

7.6 EPROM Load Operation

This operation’is to load the contents of the EPROM chip
in the memory unit mounted on the CPU, into the RAM
memory incorporated in the CPU.

® QOperating procedure

.—PROM

Bank
designation

~Co -
HE

& Display

L.oad operation is
being executed.

Fe-—{=)E]

End of Load operation

Load operation is
being executed.

-
o

&nd of Load operation

I
T

FI—{- &

CPU

RAM
000~511

ROM Bank |ROM Bank
Q 1
000-511 |006—-511

Memory area of the memory
unit mounted on the CPU

NOTE:
When ne memaory unit is mounted, the following message
appears on the LCD.

—B7—
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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

I ~—PROM

Bank
designation

fod—{ o T—fevd

¢ Display

Verify operation is
being executed.

End of Verify operation

Verify operation is
being executed.

E-{--E

L
[y w—y
ot

End of Verify oparation

£
i

ROM Bank [ROM Bank
0
000-511

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 EPRCM 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 memoery 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

l “—— CASSETTE

interface cords.
r Tape Read or
Verify operation
Take corrective @ I_ @
action, EAR : EAR
Tape Write
« operation
B
@0 |poo———em e,
MiC MIC | CAUTION: I
Cassette tape SYSMAC-S6 Commarcially available interface cords are equipped with a |
rasistor. Be sure 10 use OMHAON exclusive interface cord |
o~ | {Type SCYPOR-PLGOT} or an interface cord without
e ¥ ] resistor, |
R [ — |
Sex 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

y

WRITE
RAM/ROM— TAPE

!

!

READ
TAPE

RAM

An error exists.

Y

Rewind
cassette tape.

¥

----- J@m) -G - - - {Em | e

CAUTION:

'

Completa the oparation!
Lwi:hin G seconds. B

VERIFY
TAPE = com

RAM/

An error
exists.

NOTES:

Cassette tape recorder
interface cords

—69—

4
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

»
=
wn

i=h
o)

<

-G -8

Datz are being
recorded on tape.

User program is being
recorded on tape.

NOTES:

1. 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.

A (- -

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

“— CASSETTE

File number

_.. Decimal] __
4 digits

® Display

a4

1,
&
=

Cata are being read
from tape.

User program is being
read from tape.

NOTES:

1. Upon completion of the Tape Read operation, be sure to
perform the Tape Verify operation to confirm that the data
have been transferred properly from the tape to the RAM.

2. If the power is turned off or the cassette is ejected during the
Tape 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 7.13 Error Messages in CASSETTE Mode
This operation is to verify the contents of the user memory In the CASSETTE mode, one of the following error
(RAM) against the programmed data recorded on a messages may appear on the LCD of the programming

cassette tape. console.
® Operating procedure

® In Tape Read operation
S

CASSETTE ) MARK ERROR (No feed mark is

-— found on the tape in a Tape Read

File number 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 not agree with the
file numbper entered by key opera-
tion in a Tape Read operation,)

® Display

o Head mark error {n=0,5 A Flina
Tape Read operaticn.

DATA ERROR {MNo Read data
exists in 8 Tape Read operaticn.}

CHECKSUM ERRCR (A checksum
— error is detected in a Tape Aead
operation.)

RAM ERRQOR (The contents of the

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

Ha B B B Bl H

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.}

Data are being verified.

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.)

User program is being
verified,

DATA ERROR (No verify data
exists in a Tape Verify cperation.)

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 tape does nct coincide with that
the mode selector switch {to other than the "CASSETTE" .. Fx i stored in the user memory in a Tape
position). Verify operation.)

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
performad.

CHECKSUM ERROR [A checksum
-——werror is detected in & Tape Verify
operation,)

VERIFY ERROR (Data recerded on

e T Tt Tre ] T T T
Londer || mark § e marc  vome 4 gme ! Dataubte stle i
U fost | | 36755 {0000 | i wo-s11 1 ¢l
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. Qutput
i . - input 200mm gyet
® | ocation where relative humidity exceeds the range of duct min, F;OWBF
30 to 90%. gt
¢ |ocation subject to corrosive gas or flammable gas. y
® Location subject to excessive dust, salt, or iron particles. "') -’)
e | ocation subject to vibration or shock. ’ — -~ 2
® location subiject to direct sunlight. 2 ' NFB :q ¥ =
Bl Fuse’ 0| [
. s p - I
8.2 Mounting Positions within Control Panels J L. _ ;
. ./
When mounting the SYSMAC-36 in a control panel, take " e—. ¥
into consideration the operability, maintenability and f Po’\;;“ﬂ 2
environmental resistance of the programmable controller. v jdevice v
1. To permit the use of the SYSMAC-86 within the ambient )} Electro- ;

- - ma tic,
operating temperature range, pay attention to the fol- ; swiigﬁi:; %
lowing points, 7 'dfvice. 78

. . etc. ‘
a. Provide the programmable controller with adequate ; |\C--.. J) 2
space for ventilation, E ¥
b. Avoid mounting the controller directly above any 5  Trans- 2
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 o v
o y) ]
temperature exceeds 50 C. block Power -
Do not instali any sermi /

ower or heat erminal
p ; block

generating source

{fuse, outp]ut relay,
timer, etc.
Fan / 4
SYSMAC
-S6
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8.3 How to Install within Control 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.

L A R A A AN R A A A

P A AR A A A R

A s A S s SSSS

|2

i == = =5
=1 = e f——7 ===F
= =f/l=l=I=
—f I rF rr | Y § 5 f
1 T ra T I 4 [amand 3
= — =3
e =
. = oE = B
.
Power | i o | Expansion
supply unit CPU {/O unit
P A A A e A R Pl P A4 s S rd P AN A Y AR YA A A4 S L P ay s

NOTE: Use OMRCN Type PFP-100N2 DIN rail.

P
L B 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.

d LA -~ SSrrA A A AN A A A A 4 A A S S .4 LA A P S A P A

supply unit CPU
T A A A A A A R Y rd I// R A A A A A A A e EA A S S S rr i

; . Expansion i
el | /O units /
EEE EFZ
= == % 4
Far ’
c— I
= )

|
bl ||

s s

rA A AN A Y A R R R R R R R A R R AR R
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B FLUSH MOUNTING

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

— — Meunting bracket {top}

Panel surface

NOTE: *A pair of mounting birackets are supplied as the accessories

of the CPU1E, and CPU1B.

8.4 Wiring and Power Supplies of CPU
H AC POWER SUPPLY

,NiB\ Power
ACinput ©—0 O0— supply
(AC 100 to 120V, unit
AC 200 to 240\/,/_:_\ %p;;on}
SOVA) © 0 O——1 3G2A3-
PsS221

Power supply unit {option}
Type 3G2A3-P5221

Be sure to connect this ground
terminal at a grounding resistance
of less than 1000 for prevention
of electric shock.

B DC POWER SUPPLY

Mounting bracket {bottom)*

* 3G236-CPUNE/CPU1B

® To mount Type 3G2A3-PRO16
flush with the panel surface

Mounting brackets”

NOTE: * A pair of mounting

3G2A3-PROIG

brackets are optional.

[&i@le]

[clie|dleie|ele@]e]@]

i

O

e e ErrREEE
I@‘

Be sure to connect this ground

terminal at a grounding resistance
of less than 1008 for prevention

of electric shock.

DC 24V

']

1)

E
[clele_elcleeeeleelele
. o[ e —
. . .
. *
[ L ] -
. »
. [ .
. [ [
[ .
[
[
. *
. | | —

O
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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/Q units are interconnected
with 1/O 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 I/Q unit connecting cables are available.
1m cable {Type 3G2A3-CN121}

13em cable {attached to each 1/O unit)

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

Load Load PVC wire of 1.25mm? max.
?L?;;ﬁ\rf ?:;:j; {600V for indoor use)
?E\':DC ﬁL AC power :Esm. ESUL AC power
= Q] g
Ground o O Cutput ol T|
©L ¢ 12 013 014 015 loondats 7 [ ors foom @E
EEElEEEEEEEEEEl oo HEaE
- s le — connecting :TA0221:|
. . . cable OD
- -
. L] [ ] D /é_:_-__\ _:-—:—\_:
¢ [ ] [ ]
a
. -
. o | | , —3 5 gl:l
JEEREEEEEEEEEEEEEE elele
oz fonafocefocs Toos eor e fooatiafan[ |©) @
HDM oF Of of O O oCM _Ol Ol
I IN ol fo nl o! ol o[ | | input ol ol AC power
STO?T BANKT T T

\ PVC wire of 1.26mm? max.
{600V for indoor use)
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(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 :

+b5V
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 paralleled.
b. Be sure to screen them with grounded metal plate
when both cables are placed in the same duct at the
termination process of the cable laying work.

=
=7 Weak current cable

&

=~ 300mm min,

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)

7B

R

8.8 Hints on Use of Cutput 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 }
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 soon 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 periadicaliy. The standard
inspection cycle is 6 months to 1 year. According to the
environmental conditions, it is recommended to 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!

Particiiars oF inspection

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

Are the voltage and ripple
within the operating range

Must conform with
the specifications

3 ?;Par:llgnelfo umit when measured at the of each 1/0Q unit.
(b} Ri !g terminal board of each 170
he unit?

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

(2 Is each expansion I/O Each 1/O unit must
unit fixed firmly? nct be {oose.

{3) Is the WO connecting The connecting

: i cable insarted 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

CAUTION:

SYSMAC-S6.

-
i

! Be sure to turn off the power before replacing any unit of the t
i

[ 5N
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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)

= Tester or digital voltmeter

+ [ndustrial alcohol and all-cotton cloth,

2. Measuring instruments recornmended only if required

* Synchroscope
» Pen-recording oscilloscope

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

* Battery unit {Type 3G2A9-BAT(O7)
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
# 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 ;

™ T,,,T‘, I
200_,,,,,,,,__,,.“._. - _..‘ e

A

AC 220V
resistive load

|
]
}
\

2

-
o
(%)

" 1C 24V
resistive taad

4]
(=]

Service life {x10° operations)

W] 1 2 3 4 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).

NG Make sure that it

Is supply voltage e
within rated raige? -1 is within the rated
range.

Supply voltage::g % YES

Supply uoltage:;lg % /

Check the
E 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 F/O unit NO Make sure that it

related power sup- ) AR
s is within the
ply voltage within rated range.

the rated range?
YES

Check /O con-
» necting cable for

proper connec-
tion,
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|“
'0 AC Input
voltage

Tester

DC power supply

ob

Load power

®yn, .

-5 :

- .

.

| -
I | I,

-] *== e

— .

-

L] b -

.

_ [ E

Input power
supply

Tester
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E 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—————

S0OL1 makfunctions!!

" Perform "TRACE' check
Check the operation Abnormal in RUN mode using the | Abnormal
indicator of relay No. display of the programming
020 on the output unit. console.
Normal Refer to Section 6.21, Normat
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.
]
T POV prwvervrwns B | W —
020 by the tester. ing external wiring. Abnormal ouUtput Unit.
Normal #Non-nal
Check output device
> sSoL.
Check theoperation Check the terminal
indicators of relay Nos. .MJ—)-— voltage of relay Nos. abnormal
023, 024 and 025 an 023, 024 and 025 by
the input unit. the tester.
Normal Normal
LED on the input unit
is defective.
v Abnormal
Check the terminal Abnormal Re-check by disconnect- -
voltage of relay Nos. — ing external wiring and I Replace defective input
023, 024 and 025 by applying dummy input, A unit.
the tester.
Normal
Normal

Check input devices

~79—
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L8581, LS2 and LS3.

Check power supply.
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8 TERMINALS '

Power Input/ . External
supply output Tgrrmnals crU 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.

Tieeenny

W CPU

Power Input/ R External
supply H output Terminats CPU environments

Is RUN indicatar YES:— !::i'é‘i?:',:pm YES . Rernove output
onz? (104) appliec? inhibit input.
NG lNQ
| Check the power
" supply line.
1s STOP signal YES g Remove STOP
applied? signal.
NO
]
Set mode
Ls,(irgn;ﬁ%"p';” Other made a | sElECTOr switch 10
mede? = |RUN or
_ MONITOR.
RUN or MONITOR mode '
Y
Set mode selector
switch 1o ;
iscruErn | YES . lrroGRaM once LR ERR _ | eruis
indicator ON? " Jand then set it 10 again? abnormal.
RUN to restart _ “
NG the CPU.
Y
Turn off 1he power.
YES i {0 unit
Is |70 ERA Bisconnect and check 3
i:d.cam, ON? #1110 bus cables, Apply [=={ connecting cable
povver again. is abnarmal.
NO I Norrmal
Abnormal 110 unit or CPU
is abnormal,
Y
Repiace battery
IF!AE:tEIF-lEERYIa .| With Row ona, P Correct the
moone T and pedom L mal  PrOgTam.
program check. norma
[ ' Normal
H EXTERNAL ENVIRONMENTS
Power Input . External
put/ Terminals CPU A
supply ouiput environments

Does ambient temperature » Consider the installation of a fan,

exceed 50°C? VES air cooler, etc.
NO
y
Is amhiant 1emperature L Consider 1the mounting space,
helow 0°C? YES il installation of a heater, etc.

NO

Is ambient humidity within Consider the insialiation of an air
operating range? NO conditioner.

*vss

15 countermeasure against Ins1all a surge suppressor 0 the
noise adequale? . o neise genersting source,

}vss

Is unit tn goed ambient Recansider the construction of

aimasphere? NO control panal. ’;‘;

 J

 J

 J
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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©
Jj elefel_|eleleeeleleee

ST b Dﬂ
. ,):_ o)
:@mmmmw@mpcﬁ

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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L ' L A et

Abnormality 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, N @ ' keys.

1/Q 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 /0 unit. reset,

NOTE:
| £ Indicates normal status.
. Indicates that an abnormality has occurred.

Backup error:

Battery failure:

level, or that the battery unit is not mounted,

Checksum error:

END instruction missing error:

17O error:

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 I/O bus
lines, or that the number of 1/O units has changed.

Indicates that an undefined instruction has been detocted.
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55 b S

Syntax error

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

1. Rewrite the program for proper
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
Brror

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,

(1) No IL-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

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 ancother 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 CPU in an EPROM load opera-
tion,

Mount the memory unit for Write
operation, '
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B LIST OF ERROR MESSAGES [N CASSETTE MODE
0
[ A [sYsmAC-s6 #0000}
] o ul
_J
—————— | Type | g | i T
Leader Feei I Head mark rame | 70 1 pataable Pragram i
mark 10055 AA FF ) code | NO. 1 w000~#111 | table i
_______ 1208) | 3G2s6 | 0000 | ! 000~511 1 A
Checksum——
r' _________________________________________________ -1
I CAUTION: |
W Pay attention to the following points when reading {verifying) a @ I
1@ | program from a cassette tape by using the SYSMAGC-S6. Is tape for SYSMAC-S6 |
used?
i SYSMAC tap= for other :
[ & then SYSMACS6 cannor [
1] ed.
[ Is type SCY-POR-PLGOT = I
®‘\ cassette cnnpgcting cahle |
: To CPU of used as specified? |
SYSMAC-S6
@ |
l Is volume of |
H casserte tape ]
recorder
i maximum? l
i I
|
l Is eannection performed |
= correctly? I
L. d

SYSMAC-M1R has been read).
2. The type code of the SYSMAC-S6 | 3.

has not been read normally-

No feed mark is 1. An error has occurred in Tape 1. Perform the Tape Read operation
found, Read operation. again.
2. The volume of the tape recorder 2. Turn up the volume of the tape
is 100 low, recorder,
Type error 1. An attempt has been made to 1. Check the |ID label on the
read a tape other than that for the cassetie tape.
SYSMAC-S6 {e.g., a tape for 2. Perform the Tape Read operation

again,
Turn up the volume of the tape
recarder.

Wrong file number has been specified,
or the file number has not been

File Mo, error

specified.

Specify the correct filz number,

Head mark error No head mark code (O0OBBAAFF} has | 1.

bgen detected.

Check the ID label on the
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

recorder.
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® Errorsin Tape Read op

erati

on {2}

R

A LA

“Messag

S

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,

® Errors in Tape Verify operation

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 2 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 memaory and of
the tape are not in agreement with
one 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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