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INTRODUCTION

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

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

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

OMRON now offers with confidence the OMRON SYSMAC-P5R
Package Type Programmable Controller, a first-class programmable
controller with “’CPU function’ and ‘techniques responding adequately
to the needs at every site.” Programming with the SYSMAC-P5R can be
performed easily and directly from ladder diagrams and/or timing
charts using the program console incorporated in the programmable
controller. Two sister products are also available for your choice; Model
SYSMAC-PO Step Advance Type Sequence Controller which employs
the timing chart programming method and Model SYSMAC-POR
Package Type Programmable Controller which employs the ladder
diagram programming method.
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Features

Flexible programming

With a variety of functions fully packaged in a single
enclosure, the SYSMAC-P5R permits the combined use
of ladder diagram and timing chart {step advance type}
programming methods, in addition to the choice of using
either of the two methods.

Integrated program console

The central processing unit {CPU) incorporates a
program console which is provided with an abundance
of operational check functions in addition to program-
ming. ' .

Continuity checking is possible according to the
sequence of ladder diagram

The SYSMAC-PER is capable of retrieving an instruction
word {output instruction) during the program execution
to check the cireuit biock concerned for electrical con-
tinuity according to the sequence of the ladder diagram.

Furthermore, it monitors the present value of each:timer

or counter, thus facilitating the progrém simulation and
maintenance operations of the controller..

A maximum of four program patterns can be written
into the EPROM in units of 2k words per pattern.

After the program writing, a user program can be
selected for execution by operating the program console.
Built-in PROM writer function

Permits writing of a debugged program into the EPROM.
Programs can be recorded on cassette tape

By connection of the exclusive interface cords, programs
in the CPU memory may be dumped onto a commercial-
ly available cassette tape.

Set value of timer/counter can be changed while the
controller is in operation ' :

Built-in 24-hour clock

With the 24-hour clock incorporated in the CPU, time of
day control can be programmed freely.

3 parallel operations are possible by the step advance
type programming.

Electronic buzzer alarms

Two kinds of alarms are issued to alert the operator
upon detection of a program error, key input error, or
circuit error, thus facilitating programming and simula-
tion.

SYSMAC-P5R
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2. System Configuration and Specifications

2.1 Availahle Types

The SYSMAC-P5R consists of a central processing unit

(CPU) and an 1/0 unit. A PROM writer and a cassette inter-

face are contained in the CPU.

B PROGRAMMABLE CONTROLLER

RAM & ROM
type CPU,
Cassette |/F,
PROM writer,
24-hour clogk

48 input points !

48 output points SCY-PSR10E
32 input points

24 output points SCY-PSR30E

Batterv

‘EPROM chip

NOTE:

W ACCESSORIES

P T

:For connection between
CPU and cassette tape .
recorder )

~ Weight: Approx. 50g

SCYPOR-PLGO1

Weight: Approx. 10g ROM-2732

§ connector

3V lithiurn battery with
SCYPSR-BATO1

Weight: App}o'x. 209

* OMRON offers Type ROM-2732 (equivalent to 2732)
developed under strict quality control as the EPROM {2k}

chip for OMRON Programmable Controller series,
Be sure to use this EPROM chip for the OMRON
Programmable Controllers.

Cassette
interface cords

C O unit

*  Type SCY-PER10E program-
"7 rmable gontroller is shown
here as an example,

Cassette tape recorder
{commercially available}

o

R
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2.2 System Configuration B CHARACTERISTICS

\) The system biock diagram of the Type SCY-P5SR10E/ Stored program system
SCY-PER30E (RAM & ROM type) is shown below, LSI, TTL, C-MOS

oy

Ladder diagram and/or timing chart {step advance typel
programming

1 waord, 2 words, 4 words, 7 words

24 kinds

Ladder diagram type: 38msec/ik words
[l Step advance type: 500usecfsiep controller + 9msec

Ladder diagram type
SCY-P5RI0E: RAM 2k words
EPROM 2Kk words x 4 banks

Casseqs

recouder

SCY-PSR30E: RAM 1k words
EPROM 1k words x 4 banks

i| Step advance type*
SCY-PSR10E: RAM 99 steps x 3 step controllers
EPROM 99 steps x 3 step conirollers
% 4 banks

MG Interface

SCY-PER30E: RAM 99 steps x 2 step controllers
EFROM 99 steps x 2 step controllers
x 4 banks

1D uni

Oumput - - - - RUN quput
inhiBit ——e ——i l Memoryf
sigral H & et sigmat
Ay /G intetisce
1
Imput —] :gg;;;ﬂ Quigut Lot

secuon

SCY-PBR10E

48 points {Relay Nos. 000 ~ 047)
SCY-PSR30OE

32 points (Relay Nos. 000 ~ 031)

SCY-PSR10E
il 48 points (Relay Nos. 050 ~ 097)
)| SCY-PER30E
24 points (Helav Nos - 050 ~ 073]

H SCY PEHIOE
152 points (Relay Nos, 098 ~ 249)

SCY-PSRI0E
176 points [Relay Mos. 074 249)

6 points {Relay Nos. 250 ~ 255)
« 250: 0.1sec clock
251: 1sec clock
# 262: 1 min clock
® 253: Turns ON when the battery is sbnormal.
« 254; Turns ON when the 24-hour clack is abnormal.
® 265: Normally ON

——]

Wermestary
e faiura/
woitage drog
dereiing Elreylt

2.3 Speclflcatlons
. RATINGS

64 points (Relay Nos, 00 ~ 63)

64 points (Relay Nos. 00 ~63)
8 bits x 8 points

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

85 to 110% of rated voltage™™ 8 points (Relay Nos. 0~ 7]

Ladder diagram type: 64 points {Relay Nos. 00 ~ 63}
Timer: 0,1~ 89.9sec”
Counter: 1~ 999 counts

160V A max.

10ME min. at DC 500V {between external
terrminal and outer casing}

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

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

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

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

Operating: 0 to +50°C
Storage: —10 to +70°C
{without battery)

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

Step advance type:
Timer: 0.1 ~ 25.55ec
PR B B B -1 - T
1 ~ 255 min
Counter: 1 ~ 255 counts

+{Set value x 1% + 0,1sec)

10Hz max./tk words

+1 min per month

Ladder diagram type;
Status data of respective latching relays, counters and
shift register hefore the power failure are retained in the
memory.

Step advance type:
Status data of step No. before the power failure are
retained in the memory,

Memory failure (Parity check)
CPU failure {Watchdog timer]

Package type Battery failure (Battery not |oaded, battery voltage drop)
- Clock failure 124-hour clock stops)
CPU: Ivory white Program check

» Coil duplication check

® END instruction check

» Circuit error check {syniax check)
@ |L-ILC error

« JMP-JME error

« STEP-STEP END error

« Format error

+ Program over

1/0 unit: Dark gray

SCY-PER10E: 15.8kg max.
SCY-PER30E: 12kg max,

NOTE: * Set the supply voltage selector switch to select the
required voltage.
** A momentary power failure of less than 1/2 cycle is : _
ianored by the programmable controtler. If a momentary NQTES: * With the step advance type |r!151ruct|on5, up 1099 steprs: can bgD ;
- - programmed per step controller. However, note that the number o
po\r\ga_r _fallure of 1/2101 C\Lcledoccursé g'e power failure program steps cannat exceed the programming capacity of 2k words
condition may or may not be detected by the program- when all the 3 step controllers are used.
mable controller since it is in an unstable area. If a power
failure of more than 1 cycle occurs, the programmable
controller detects the power failure,
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isolation)}

No-voltage contact input (photocoupler

B OUTPUT

Relay {SPST-NQ) contact output
{no-voltage) .

DC 20V (built-in power supply)

SCY-PGR10E

10mA

Output relay Nos. 050 ~ 087

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

OMRON Type MY2*
SCY-PS5R30E -
Qutput relay Nos. 050 ~ 069

10Hz max.

OMRON Type G2L
Output relay Nos, 070 ~ 073

1.8k

OMRON Type MY2*
DC 30V/AC 250V 2A, resistive load

connector)

8 points/common {terminal block

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

the input is ON.)

LED’s on. the front panel of the CPU )
{The corresponding LED illuminates when

3 points/common (terminal block
connector}**

LED's on the front panel of the CPU

B DIAGNOSTIC FUNCTIONS

{The corresponding LED illuminates when
the output is ON.}

NOTES: * Interchangeable with OMRON Model G3F solid-state
relay,
** 4A max. per common terminal.

As the diagnostic functioris of the SYSMAC-P5R, checks on
the items listed in the following tables are performed in the
PROGRAM and RUN {MONITOR) modes, respectively.

#® PROGRAM mode
S

Coil duplication check

———
S
i,
7%

Checks coil numbers for duplication.

END instruction check

Checks the presence of END instruction at the end of the program.

Circuit error check

Checks the circuit for proper configuration.

IL-ILC error check

Checks if IL and ILC instructions are being used in pairs.

Program check JMP-JME error check

Checks if JMP and JME instructions are being used in pairs.

Checks if STEP. CON and STEP. END or MANU. END instructions are

Program over check

STEP-STEP END error check being used in pairs. ON
Format error check Checks each instruction for proper format. ON
Checks if the number of program steps exceeds the memory capacity in ON

Insert or Write operation,

NOTE: In the “Program Over’’ condition, entries by the Insert or Write key will be ignored,

® RUN (MONITOR) mode s e e - - T
T : R T ST TRt
ag.,,mn : ng i’*é« PRe
S 5 ;"’% ot ah
R MM’{? %’i};}g@“‘ A HERL
: E%;fg%jﬁ it T
SE At e pe ket LR G e L
Address where .
Memory Parity check a parity error Pa”tf error OFF ON Closed -
failure data
has occurred.
. Watchdog . . _
CPU failure timer check OFF OFF OFF ON Open Closed :
Rated voltage
h
pauery Eaif:rfy oad. - - ON ON Closed Open 253: ON
ing check
24-hour :
clock Clock opera- - - ON ON Closed Open 254: ON
tion check
failure***
NOTES: * When only the parity bit is destroyed, data is displayed properly,

** The |ithijum battery checks are performed in all the modes. After the BATTERY FAILURE indicator illuminates, be sure to

replace the battery within a week,

or the contents of the program memory will be destroyed.

*%* The CLOCK FAILURE indicator iliuminates when the 24-hour clock is stopped or the time is advanced (in the MONITOR
mode), but this condition may be cleared by depressing the CLEAR key.
**%% Rofgr to Section 6.6 for the use of the Control 1/O Ralay.
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2.4 Dimensions
MW Type SCY-PSR10E

N = =1

N

F S|I=E=| T
=== Bl -
299200 - Y —
E @ _ % o : gﬂﬂ:ﬂﬂ
4 | [;o;] & MEFAE s

430
460 _— ) _
480 - Detailed drawing of

mounting hole

6.5 dia.
— 6
) - L ‘ T s : 10.5 dia.
| E— I ' -
249
B Type SCY-PSR30E o5

Q- E H— 8 ° é; i i (;OE}
= P !
i =S oo
249200 | ]

ﬁ
%
|

F R o L
@ m i ag ] b

430 \
460 : Detailed drawing of -

12 max.  ‘mounting hole

i T 1 ./6.5 dia.
T E— i e
I [ — ] el
160 = = | I whhen CPU s 10.5 dia.
|_F . e §eparatelv e Panel cutout
. ' Hl] ]]n instailed. {When CPU is separately
Woemoooomoee- : installed.) -

AT Rectangular hole '200:12(1%1

T 4501
' 450:+1
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2.5 Names of Respective Parts

B Type SCY-P5R10E

Error
. message Status
OP code . .. display display
display

s CPU

tnput
status

display

Cutput

status
display

1{OMROM

RUN indicator
Load inhibft
indicator
Fault display

24-hour
clock display

Made selector
switch

Fus

. . RUN output terminal
® 1/O unit Memory/CPU failure-
output terminal

Address/ Operating  Data
step display console display

Power supply

terminal block

W Type SCY-P5SR30E

t

Ground terminal
I block
-~ -Voltage selector switch
{Bottom surface]

OUTPUT INHIBIT
input terminal

o]

Error

Cassette tape recorder
conneciing jacks

External input
terminal block (Relay Mos. 00 to 47)

External autput-
terminal block {Relay Nos. 50 to 97)

cOI'P ~message - Status
e CPU isplay display | display

e ' =

: f—‘“_‘ OMRON

: if| ; ~— RUN indicator
Input S - Load inhibit
status — - 2, indicator
display IR T Fault display

[ ,,I‘ i : R
- .
: P ‘ 24-hour
! : clock display

i "

1 !' & e—- ’
gg:g;t ' _. . -‘v‘Iu_de selectqr
display ‘r; = switch

) i kS
! {L_ B
i .
]
;ﬁt\:dress.’_" "Operating - |._Data Cassette tape recorder
disglay consale display connecting jacks
® |/0 unit Elxtelznal input terminal |—OUTPUT INHIBIT input terminal
oc : I !
2oLk T .

ctolololelels]

fetelelololedeTolcla

Voltage selector switch

External

cutput —I

terminal block Memory/CPU failure

output terminal

RUN outputterminal LPower supply

terminal black
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3. Ladder Diagram Programming
3.1 Assignment of Relay Numbers
Relay numbers correspond to the data memory areas and The method of assigning relay numbers used for the ladder

the operation {ON/OFF state) of each relay is stored in the diagram programming is as follows.
corresponding memory area,

3.1.1  List of relay numbers
® Type SCY-P5R10E

L Name ! Sinks Mo e e e
. 000 001 002 003 004 005 006 007 008 009
_ 010 o1 012 013 014 015 016 017 018 019
'r;‘g';‘ : 48 - 020 | e21 022 | 023 024 | o025 | 026 | 027 028 | 029
030 031 032 033 034 035 036 037 038 039
040 041 042 043 044 045 046 047
050 051 052 053 054 055 056 057 058 059
: 060 061 062 063 064 065 066 067 068 069
%‘;5“ 48 - 070 071 072 073 074 075 076 077 078 079
080 081 082 083 084 085 086 087 088 089
090 091 092 092 094 095 096 097
098 099
100 101 102 | 103 104 105 106 107 108 109
110 11 | 112 113 114 115 116 117 118 119
120 121 122 123 124 125 126 127 128 129
130 131 132 133 124 135 136 137 138 139
140 141 142 143 144 145 126 147 148 149
150 151 152 | 163 154 155 156 157 168 159
Lﬁﬁ:‘y 152 N 160 161 162 163 164 165 166 167 168 169
ralay 170 171 172 173 174 175 176 177 178 179
180 181 182 183 184 185 186 187 188 189
190 191 192 193 194 195 196 197 198 199
200 201 702 303 204 205 206 207 208 209
210 211 212 213 214 215 216 217 218 | 219
220 221 222 233 224 225 276 227 7728 299
230 231 232 233 234 235 236 237 238 738
240 241 | 242 243 244 245 246 247 248 249
00 01 02 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
Timer | 20 21 22 23 24 25 26 27 28 29
and | 64 &MT 30 31 32 33 34 35 36 37 38 39
counter ARE 40 41 42 43 44 45 45 47 48 49
50 51 52 53 54 55 56 57 58 59
60 61 62 63
00 | o1 02 - 03 04 05 06 07 08 09
10 11 | 12 13 14 15 16 17 18 19
Latehing 20 | 21 22 23 24 25 26 27 28 29
ety 64 KR 30 31 32 33 3d | 35 36 37 38 39
a0 a1 42 a3 44 45 a6 a7 48 49
50 51 52 53 54 55 56 57 58 59
60 61 62 83

po(o1lo2| 03|04 (05106 |07 250
1011121314 ]16;16 |17 :
20| 21|22 | 2324 |25(26 | 27

0.1sec clock
251 1sec clock
252 Tmin clock

Shift 8 bi a SR 30|31 |32 33|34 |36)|36 ;37 - Special .
register s x 20| 41|42 | 43 |aa |45 |46 | a7 auxiliary 6 253 Turns ON when the battery is
50 [ 51|52 | 53 |64 | 55 |56 | 57 relay abnormal.

Turns ON when the 24-hour
ciock is abnormal.

285 Normally ON

60 | 61|62 | 63164 65|66 |67 254
70| 7il72l 737|778 |77

Temporary
memaory 8 TR 0 1 2 3| 4 5) 6 7
relay
NOTE: For the ladder diagram programming with the SCY-PSR10E relay numbers
other than above cannot be used.

—7—
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& SCY-PSR30E
[ e ] NovaF goints )
010 011 012 013 014 015 016 017 018 019
:gg‘;t 32 - 020 [ 021 022 023 024 025 026 027 028 029
030 031
050 051 052 053 054 055 056 057 058 059
060 061 062 063 064 065 066 067 068 069
g‘l‘:\f“t 24 - 070 071 072 073
074 075 076 077 078 079
080 081 082 083 034 085 086 087 088 029
090 091 092 093 094 095 096 097 098 099
100 101 102 103 104 105 106 107 108 109
110 111 112 113 114 118 116 117 118 119
120 121 122 123 124 125 126 127 128 129
130 131 132 133 134 135 136 137 138 139
140 141 142 143 144 145 146 147 148 149
150 151 152 153 154 155 158 157 158 159
Internal 160 181 162 163 164 165 166 167 168 169
?:l);:lary 176 - 170 17 172 173 174 175 176 177 178 179 )
180 181 182 183 184 185 186 187 188 189
190 191 192 193 194 195 196 197 198 199
200 201 202 203 204 205 208 207 208 209
210 21 212 213 214 215 216 217 218 219
220 221 222 223 324 225 226 227 228 229
230 231 232 233 235 235 236 237 238 239
240 241 242 243 244 245 246 247 248 249
00 01 02 03 04 05 08 07 08 09
10 11 12 13 14 15 16 17 18 19
Tirmer 20 21 22 23 24 25 26 27 28 29
and 64 ol 30 31 32 33 34 35 36 37 38 39
unter 40 41 42 43 44 45 46 47 43 49
50 51 52 53 54 55 56 57 58 59
60 61 82 63
00 01 02 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
) 20 21 22 23 | 24 | _26_ | 28 27 28 29
ety 64 KR 30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59 .
80 &1 62 63 )
260 0.1sec
251 1sec clock
. 252 1min clock
Special -
Shift 8 bits x 8 SR 30(31|32|33[34[35]36 (37 auxiliary & 953 ;I'I;J;g]sw?al? when the battery is
register 40l41(42|43144 45|46 |47 relay :
B0I61/62|63154|56(|56 (67 254 -|—]UI‘I‘;|<S_ONbWhEn tlhe 24-hour
60161/62|63]64 (65|66 67 oo ;zfm::': 0":""3 :
70171|72(73|74|75| 76 |77
Tempoarary
memory 8 TR o 1| 2| 3| 4| 5f 6| 7
relay
NOTES: 1. For the ladder diagram programming with the SCY-

PBR30E, relay numbers other than above cannot

be used.

For setting the timer and counter values, values 001
thru 999 are used. The timer/counter numbers are
shared by both timers and counters. Therefore, a
number already assigned to a timer cannot be used for
any other counter.

Relay numbers may not necessarily be assigned con-
secutively.
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3.1.2  Determination of 1/O relay numbers

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

2. The SYSMAC-P5R requires’ the relay numbers cor-
responding to the 1/Q devices for programming. The
relay numbers are determined by the locations (/O
terminals) of 1/O terminal blocks to which the 1/G
devices are connected. Each of these relay numbers must
be used for ladder diagram programming.

Output relay coil numbers cannot be used in duplica-
tion within the same program.

_ﬁ? g:" %.81 }

{PB1)

comf o1 (2|3[4)5]|6(7 [coM
CoM[ 24 (25 (26| 27¢128| 29|30 31 [coM

Input terminal block

L S o

SCY-PSR10E

Output terminal block

COM{ 50 | 51 | 52| 53 | 54 | 55 |COM|COM| 56 | 57 | 58 | 59
COM| 74175 | 76 | 77| 78 | 79 |cOmjcomM| 80 | 81| 82| 83

~ -

GOLH

Power supply for load

3.1.3 Determination of internal auxiliary relay numbers
The SYSMAC-P5R incorporates a number of internal
auxiliary relays which are used for internal data transfer in
sequence circuits, They are independent of 1/Q devices in
sequence. Since the internal auxiliary relays are the data
memories incorporated in the CPU, no wiring to the 1/0
terminals is required. {in other words, they cannot be used
as contact outputs.}

® Internal auxiliary relay numbers may not niecessarily be
assigned consecutively.

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

® |f more than the built-in internal auxiliary relays are
required, output relays of the output terminals to which
output devices are not connected may be used as internal
auxiliary relays.

3.1.4  Determination of special auxiliary relay numbers
6 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 |/O devices in sequence.

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

- *

: * 1 scan time
NOTE: When the scan time is less than
0.1sec '

50msec., a pulse signal with a
duration equivalent to the
scan time is putput every 0.1sec.

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

252: This relay is used to generate Tmin clock.
When used in conjunction with a counter, it functions
as a timer for memory retention during a power
failure.

253: This relay operates when a battery failure occurs and
releases when the battery is returned to normal. When
this relay operates, the BATTERY FAILURE
indicator on the front panel of the CPU illuminates.
If the BAT FAULT signal is desired to be transmitted
externally, prepare and program a circuit using the
contacts of this relay.

{Refer to paragraph 3.3.2, Applied Programs.)

264: This relay operates when a clock failure occurs and
releases when the 24-hour clock is returned to normal.
To release this relay, push the CLEAR key. If the
CLOCK FAULT signal is desired to be transmitted
externally, prepare and program a circuit using the
contacts of this relay.

{Refer to paragraph 3.3.2, Applied Pfograms.)
2bb: This relay is normally in the ON state.
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3.15 Determination of latching relay numbers

The SYSMAC-P5R has 64 latching relays whose operating

states before a power failure can be retained in the memory,

Since the operating states of these relays are stored in the

memoty, 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 00 ~ 63 may not necessarily be assigned
consecutively.

® When using a latching relay, the letters “KR" must be
prefixed to the relay number. {ex. KR20}

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

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

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

001 S /R )
1l i
30 Latching relay
002 R
It
1
KR20
H OUT Output relay

® 1 atching relays can also be used as aukiliary relays when
used with an OUT instruction. However, when the
power is turned on to run the CPU, the latching relay
does not turn off even if this instruction is executed but
operates in the state before the CPU run. Therefore, be
sure to perform the aIl clear operation before using this
.. instruction. . :

| 001
11 out
—®

3.1.6 Determination of timer/counter numbers

The SYSMAC-P5R has 64 timers and counters which are

used for timer/counter numbers in programming.

¢ Timer/counter numbers 00 ~ 63 are shared by both
timers and counters. Therefore, a number already
assigned to a timer cannot be used for any other counter.

® The same number will be used for both the coil and
contact numbers of a timer or counter. To distinguish
timer/counter contact numbers from input relay
numbers, shift register and latching relay numbers, the
letters ““TIM™ or “CNT"* must be prefixed to each timer/
counter contact number {e.g., TIM0O, CNTO1}.

100
@
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3.1.7 Determination of shift register’ numbers

The SYSMAC-PHR has 8 shift reglsters (each consisting of 8
bits). With SR (Shn‘t Register) instructions, the low-order
digit always becomes “0* {00, 10, 20, 30, 40, 50, 60, 70).
These instructions can be increased or decreased in units of
8 bits. The low-order digit of each bit becomes 0~ 7,

Data
1 input|

il IN sroo
Clock (Start

PO input |

BESG! D
Rty (End
P (No. )

SHDD

Oth bit

SR01
-———1|—-—@ ast bit

SRQ2

2nd bit
SR03
r —!I——@ 3rd bit

5H04

4th bit

® Relay numbers 00 ~ 70 may not necessarily be assigned

consecutively.

® Be sure to satisfy the condition; Start No. < End No.
® Shift register coil numbers cannot be used in duplica-

tion. However, the number of 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.

#® The shift register outputs cannot be transmltted directly

1o an output terminal. If any of the cutputs is-desired to
be transmitted externally, prepare and program a circuit
so that the output is transmltted externally through an
output relay. -

® Shift registers can also be used as auxlltary relays when

used with an OQUT instruction. However, when the
power is turned on to run the CPLU, the-shift register
does not turn off even if this instruction is executed but
operates in the state before the CPU run. Therefore, be
sure to perform the all clear operation before using this
instruction.

001
o

® When using a shift register, the letters "SR™ must be
prefixed to the relay number {e.g., SRO1).

3.1.8 Determination of temporary memory relay numbers

The SYSMAC-P5R has 8 temporary memory relays which

are used when plural outputs exist in a block,

® Relay numbers  ~ 7 may not necessarily be assigned
consecutively.

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

® When using a temporary memaory relay, the letters “TR"
must be prefixed to the relay number {e.g., TRO).
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3.2 Instruction Words
3.2.1  List of instructions
. - ¢ SCY-P5R10E
] LOAD Logical start operation. 1w Input relays 000 ~ 047
HE Qutput relays 050 ~ 097
Internal auxiliary relays 098 ~ 249
: : - Special auxiliary relays 250 ~ 265
2 LOAD NOT Logical NOT start operation. 1W Timers/counters 00~ 63
Latching relays 00 ~ 63
Shift registers 00~ 77
3 AND ﬂ‘NI_D Logical AND operation. 1w Temporary memory relays 0~ 7
» SCY-PBR30E :
Input relays Q00 ~ 031
4 AND NOT Logical AND NOT operation. 1w Qutput relays 050~ 073
’ Internal auxiliary relays 074 ~ 249
Special auxiliary relays 250 ~ 255
OR : . Timers/counters 00~ 63
5 OR Logical OR operation. w Latching relays 00~ &3
Shift registers 00~ 77
o ‘Temporary memory relays 0~ 7
6 [ ORNOT Logical OR NOT operation. 1w
ano| (D) | Logical AND operation with the previous
7 | AND LOAD cosition " prevt w
8 ' OR LOAD Logical OR operation with the previous W
AT ) | HE condition. - .
-# SCY-P5R10E
. . . Output relays - 050 ~ 097
Qutputs the result of a logical operation to the AR ~
9 | ouT (-)(%I specified output relay, internal auxiliary relay, 1w :_natt?::rlf?i?: a;:;:‘zw relays ogg ~.2gg
latching relay or shift register. ching V -
- Shift registers o0 77
' Temporary memory relays 0~ 7
- ® SCY-P5R30E
Inverts the results of a logical operation and _ Qutput relays 050 ~ 073
then outputs them to the specified output relay tnternal auxiliary relays 074 ~ 249
T - (R A :
10 OuUT NOT internal auxiliary relay, latching relay or shift w Latching relays 00~ 63
register. Shift registers S 00~ 77
' Temporary memory relays 0~ 7
11 TIMER TiM On-delay timer operation. 2w ]
: S Timers[counters 00~ 63
12 | COUNTER CNT Down counter operation. 2W ' ' '
13 | SHIFT Shift register aperation 2W | Shift registers a0~ 77
REGISTER _ 9 P : A gisters_ e
14 ;’EI&TNG Latching relay operation. 1W . | Latching relays 00~ 63
TIMER Used to obtain an arbitrary time from the . 00:00 to
5. | COMPARE 24-hour clock. AW | Time of day 23:59 hours
STEP Used to call an arbitrary step number of a step -
16 NUMBER No advance program. W Step quml.aers 01 oe
Causes all the relay coils between this instruc-
tion and the 1LC instruction to be reset or not
7 INTERLOCK reset according to the result immediately before w
this instruction. i
i8 EI}!:EI;F:RLOCK ILC Clears the |L.C instruction. 1w
Cause all the contents of a program between
this instruction and the JME instruction to be
P
1° ‘"fJMP i ignored or executed according to the result w
immediately before this instruction.
20 JUMP END JME Clears the JMP instruction. 1w
21 END END The end of a program. 1w

—11-
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3.2.2 Explanation of instruction words

B LOAD (LD) & OUTPUT {OUT) INSTRUCTIONS
If each logic line starts with an NO contact, use the LD
instruction. Use-the OQUT instruction for a relay coil.

Logic line

I 000 | '
| it =)

ouTt

¢ QOperation of each register
The LD instruction causes the content {ON or OFF

state) of the specified relay number to be stored into the

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

[The content of specified relay No. |__._|E|__E]

The QUT instruction causes the content of the R register

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

E“! Specified relay No.

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

programmed.
Connection to the bus bar of
| 000 | a different phase {part @ )
| t— @ is accomplished automatically
. @/‘ by programming an OUT
Bus bar instruction.

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

000

]
Y

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

] 000 QUT-NOT
I 6'5—6

Contents of Registers

s TEIOP: iSiad
LD-NOT | 000 W —
000
0001 ! QUT-NOT| 080 | —

® Operation of each register

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

rThe content of specified relay No. [—CD»E]—-—EI

The OUT-NOT instruction causes the content of the R

register to be inverted and then output to the specified

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

E‘—4> —-l Specified relay No.J

¢ Application of QUT-NOT instruction

)
When the operation of this
cireuit is to be inverted

| ooo ! —~ | 000
T 1} 050) or | } 050

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

000
g ]

001
f—==——f—(s

002
——®)

Note that relay 050 operates when the IL condition
{ S ) is OFF.

[
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H AND INSTR_UCTION Coding Contents of Reglsters
NO contacts in series are processed by the AND instruc- Bddess i :
tion. oovo | LD 001 —"ﬂ‘—— ——
°|°|1 °°| |2 .@ o001 | anpnoT | 002 | | S| —
0002 | OUT 050 -0 p—

Coding Cuntents of Registers

T |

001

0000 | LD 001 ——| —
0001 | AND 002 S —

oso | || —

0002 ouT

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

Fhe content of specified relay No. ]

® Number of contacts
The number of contacts is not limited for use ona logic
line. As many NO contacts as required can be connected
by means of the |*\°| key.

og1 002 003
- —i

LD 001

Logic line AND 002
) AND | 003

In this case, the coritact of the first relay number 001 is

at the start of each logic line. Therefore, the relay
contact must be programmed as “LD001."”

B AND-NOT INSTRUCTION

1f an NC contact is connected in series, use the
AND-NOT instruction in lieu of the AND instruction.

i@

Coding . Contents of Reglsters

& Operation of each register

The AND-NOT instruction causes the content of the
specified relay number to be inverted and then ANDed
with the content of the R register. The result of the
logical AND operation will be newly stored in the R
register.

Fhe content of specified relay No. |‘4>_...___IE

® MNumber of contacts

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

in series by means of keys.

0g1 002 QO3
—H—3

Logic line - AND-NOT | 002

AND-NOT 003

In this case, the contact of the first relay number 001 is
at the start of each logic line. Therefore, the relay
contact must be programmed as “'LD001."”

H OR INSTRUCTION

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

002

Qo1
0001 | OR 002 k| —

002

0002 | OUT 050 ﬁ?:r —

002
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& Operation of each register ® Number of contacts
The OR instruction causes the logical OR operation to . The number of contacts is not limited for use on a logic
be performed between the content of the specified relay line. As many NC contacts as required can be connected
number and the content of the R register, The result of by means of keys.
the logical OR operation will be newly stored in the R _
register. _ 001 LU?C line '
. Ik (050
. 1 LD 001
The content of specified relay No. ]
r > | g E] ‘fﬁ? OR-NOT 002
- OR-NOT 003
003 . s
® Number of contacts _ A - -
: . T . I ouT 050
The number of contacts is not limited for use on a logic !

line, As many NO contacts as required can be connected
by means of the key.

Logic line In this case, the contact of the first relay number 001 is
001 o B P at the start of each logic line. Therefore, the relay
v LD 001 _ contact must be programmed as “LD001.""
002 | OR 002 o
003 oR - - 003 M AND-LOAD (AND-LD) INSTRUCTION
I ' ' : N For.inter-block AND operation between two or more
. out 050 blocks, use the AND-LD instruction.
: F-Block a o r-Blockb--
I : 1 !
I
o _ oot 1 i 003
In this case, the contact of the first relay number 001 is I : —} : 050
at the start of each logic line. Therefore, the relay ! 002 | { 004 !
contact must be programmed as “LD001.” i Y R A
o progr —l: I At ]
. \ [ : : |
B OR-NOT INSTRUCTION Bttt Sl -
If an NC contact is to be connected in parallel, use the Coding
OR-NOT instruction in lieu of the OR instruction.
: - : ' o000 | ‘Lo | 001 A
001 _ W
_«I I_ i 001
0001 | OR 002 O | —
OLDYZ ’ ] 3 ) 002 -
AL - o 0002 | LD* 003 %
ooz
003 ad1
0003 | OR-NOT | 004
Cading Contents of Registers - ‘ om‘m“m; o2
- . 5 *
0004 AND-LD riarn -
0 _— 091 003
0000 | LD 01 —— N 0005 | OuT 050 didy|
— A
o001 OR-NOT 02 - NOTES: * Use this instruction as the first instruction

for the next block to be ANDed with the
preceding block,

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

o002 | ouTt 050 | —

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

(The content of specified relay No. I—CD

—14—
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#® Operation of each register

1. By the LD001 and OR002 lnstructlons, the result of
the logical OR operation in block a is stored into the
R register.

2. By the LD0OO3 |nstructlon in block b, the result of the
operation in block a is transferred into the S register,
while the result of the logical operation by instruc-
tions L.DO03 and OR-NOT004 in block b is stored -
into the R register.

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

Number of blocks

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

AND| [ LD
) ) v

001 - 003 . 0os
A A N
002 004 006 Logic line
L i

OR-NOT | 002

LD-NOT | 003

OR-NOT | 004

AND-LD -

LD 005,

OR 006

AND-LD -

BER |

M OR-LOAD (OR-LD) INSTRUCTION

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

————=--Blocka - ———-
(oo ooz |
"
H— 050

Lot ____2 L
=== -—Black b —=—-~ "

b 002 oo4 !

H

SYSMAC-P5R

Contents of Registers

0oc0 | LD 0ot —t | —

0001 | AND 003 S5 —

o002 | LD* 002 - | 55

0003 | AND-NOT | 004 B O ol
001 003

0004 | OR-LD** gi | _
002 004
apl 003

0005 | OUT 050 - —
- 002 004

NOTES: * Use this LD instruction as the first instruc-

tion of the next block to be ORed with the
preceding block.

** |jse the OR-NOT instruction for paraiiel
connection of two blocks (blocks a and b}.

L Operatlon of each register

—15—

1. By the LDO01 and ANDOO3 instructions, the result
of the logical AND operation in block a is stored into
the R register.

2. By the LDO02 instruction in block b, the result of
the operation in block a is transferred into the S
register, while the result of the logical operaticn by
instructions LD002 and AND-NOTO004 in block b is
stored into the R register.

3. The OR-LD instruction causes the logical OR opera-
tion to be performed between the R register and the
S register. The result of the logical OR operation will
be newly stored into the R register.

ET

Number of blocks

The number of blocks is not limited for OR-LD opera—
tionon a Ioglc line. As many blocks as required can be
continued for parallel connection by means of .

ﬁ keys.

001 002
I +_- 1o | oof
003 -~ 004 Logic line AND-NOT - | .002
A ! LD:NOT 003
005 006 AND-NOT | 004
i OR-LD -
LD : 005
AND 008
OR-LD =
ouT 050
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B TIMER (TIM) INSTRUCTION

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

001 002
. " ‘” . 15.0sec
TIMS
—_—
0 O 050
TIMS
e ®
Timer input
Time-up output
OuUTO0R0

‘Time-up outputs
QUTO51 i

0001 AND-NOT 002
0002 TIM 0g*
0003 1650%*
0a04 LD-TLM 09
0005 ouT 050
ooos | “DNOT 09
0007 QuT 051
NOTES: * Timer number
00 ~ 63.

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

® Operation of each register o
The timer starts when the content of the R register is
logical 1 and resets when the content of the R register is
logical 0. -

Number of contacts

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

Timet is of decrementing type

The timer is of a decrementing type which produces an

output when the present value {time remaining) becomes

#000." When the timer input is turned off, the present
value of the timer returns to the preset value. The timer
output is transmitted externally through an output refay
as shown in the above circuit example.

Bl COUNTER (CNT) INSTHUCTION

—16—

Timer is reset at the time of a power failure
If a power failure occurs, the timer is reset and the

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

Memory retentive type timer

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

oo

002

250*
1

AR %

cP
CNT

150 counts

AND 250*
LD 002
‘CNT 09
160

NOTE: * Special

auxiliary relay
250 is for
0.1sec clock.

® Consecutive OUT instruction and TIM instruction
The operations of the circuits (1) and (2) below are the
same, either of which may be used for programming.

001

@

. 15.0sec

When the NO contact 001 turns ON, output relay 050 is
energized and at the same time timer 09 starts operating.

001

When the NO contact 001 turns ON, timer 09 starts
operating and at the same time, output relay 050 is

energized.

F“__——. 15.0sec

®

The CNT instruction can be used as a preset counter in

the same manner as a relay circuit.

001 002

. Input
— Pl ep
CNTO09
0|0|3 Reset
1f R
234 counts

CNTO09

1 050
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233 234 235

Count input

Count-up output (QUTO50)

Reset ihput

001
AND-NOT | 002
LD 003
CNT 02

234
LO-CNT 08
ouT 050

. A counter program
must be entered in
the order of a count
input circuit, a reset
input circuit and a
counter coil,

2, Counter number

00 ~ 63.
3. Counter setting value
000 ~ 999,

® 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 reqgister.

¢ 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 vhen the count value becomes “000.” The
present value of the colinter 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 above circuit example. ' o

® After the preset count is up, subsequent count inputs
areignored.

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

input signal, the counter decrerments the count value by

1. :

Count input

l.eading edge

® \\then both a count input and a reset input are applied
simultaneously, the reset input takes precedence over
- the count input. Even if the reset input is removed after
this, the counter performs no counting operation.

SYSMAC-P5R

® The present value of the counter is retained in memory
during a power failure
If a power failure occurs, the counter is not reset and the
present value {i.e., count remaining) of the counter is
retained in the memory.

B LATCHING RELAY (KR} INSTRUCTION
The KR instruction can be used as a latching relay in the
same manner as a relay circuit.

001 002

R

003 004

A

Coding Contents of Registers
0000 LD 001
0001 | AND 002 e |
0002 LD 003 __uﬁa_" K-
0003 | AND 004 ' Gmo | oo
0004 KR* o1 _oiois__oluL leg

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

® Operation of each register
The latching relay operates when the content of the R
register is logical 0 and the content of the S register is
logical 1. The relay releases when the content of the R
register is logical 1.

® ‘When both a set input and a reset input are .'_;ipp_lied‘
simultaneously, the reset input takes precedence over
the setinput. =~ ’

#® The content of the latching relay is retained in the
memory during a power failure. 1t continues o be-
retained until application of a reset input.

17—
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B SHIFT REGISTER {SR} INSTRUCTION ® Any of the 8 bits can be set or reset by force.
The SR instruction can be used as a serial input shift
register ’ ME‘O.B O
. 100
' LD 005
Data 100 101 ouT 100
00 :
HO Ogilmpm IN — e LG 100
Clock 100 AND-NOT 101
00 1
+—i fimput CP gg ’_I =_ @ JMP
003 Reset | ] LD 100
Tt PUliR 20 {mE ] [ouTsr 24
JME
SR20 100
|3 050, — - @ LD 100
SR21 NOTE: A shift register ouT 101
I 051 must be pragram-
) med in the order .
il = of data input, With a circuit arranged as shown above, a bit in SR24
input and SR. can be set forcedly when NO contact 005 is turned on.
) To reset the bit in SR24, use an OUT-NOT-SR
Coding : instruction,
: ® Shift register exceeding 8 bits. In this case, a shift
0200 LD _| 000 register circuit can be eonfigured by combining two or
0201 AND-NOT | 001 more stages of 8-hbit shift registers.
0202, LD 002 ’
0203 LD 003 000 Coding
0204 | sm 20 —F——mN
0205 . 20 0200 LD 000
) 3 001 .
0206 LD-SR 20 0201 LD 001
+—]b——cp SR
0207 ouT 050 - 00 0202 LD 002
0208 | LD-SR 21 | 002 ! 0203 | SR 00
0209 | OUT 051 +———Rr 10 0204 10
0210 LD-SR 27
o211 ouT 057 The above circuit configuration shows a 16-bit shift
‘ register from SRO0 to SR17. The data 00 for address
® Each SR instruction must be specified in units of 8 bits. - 0203 indicates SR bits 00 ~ 07 and the data 10 for
In the above exmaple, 8 bits from SR20 to SR27 are address 0204 indicates SR bits 10 ~ 17, Accordingly,
transferred, ) " any shift register configuration is pogsible_ by changing
Clock input l e l . ] - | I ] i . I each data. ) --
Datainput— 20 | 21 | 22 | 23l 2a | 25| 26 | 27 B TIMER COMPARE (TCM) HINS'TRUCTION .
oL : ' A - The TCM instruction can be used when time setting is
Reset input — l l ! I l ' ' I I required for the built-in 24-hour clock. As shown below,

cutiput 050 will be ON for a period of time from
® The 8-bit contents of the shift register {SR20 ~ SR27 in 12:00:00 to 12:59:59.

the above example) can be output bit by bit using a

LD-SR instruction. El ‘E' E] E] ON time
=00 (] (2] [e] [o] oFF time

SR No. 00 ~ 77 .
Coding
TCM12:00
® When a reset input is applied to the shift register, 8 bits | 1 13:00 @
are reset all together, I
o
0204 ocuT 050

—18—
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® In the above example, if the time of day is 12:30:59
when power is applied, output 050 wil! be on from the
time of the power application until 12:59:59.

With this instruction, setting of seconds is impossible.
An ON time set value must be greater than an. OFF time
set value. 1T an output is required for a period from
23:50 to 02:10 hours, the time setting must be program-
med as shown below using LD*NOT and TCM instruc-
tions.

‘Coding

SYSMAC-P5R

B INTERLOCK (IL)/INTERLOCK CLEAR {ILC)

TCM g% 1 8
! e
050) 0200 .
0201 | TCM
0202 .
0203 2350
0204 | OUT 050

Coding -

® |n the absence of any OFF time set value, the same time
as the ON time set value will be set automatically.
NQOTE: Refer to paragraph 3.4.16 for the time setting of
the 24-hour clock.

B STEP NUMBER (STEP-NO} INSTRUCTION
The STEP-NQ instruction is used to determine as to
which step number in a step advance program is present-
ly being executed. In the following example, output 080
- will turn on at the step 07 of step controller group O
(step advance program}.

ﬁ@@l

——" STEP CONO group
'——S8TEP 07 of CONO group

| STEP No. 0-07
- —{080

1l
| L

0200
0201

0202

LD,
STEP-NO .
ouT

080

Any step of a step controller under execution will be
retained in memory when a power failure occurs. There-
fore; upon recovery from ‘the power failure, the CPU will
restart the operation from the step being executed at the
time of the power failure. However, it is possible to
program so that the CPU will start from step 01 upon
recovery from the power failure. (Refer to paragraph
4.3.7, Applied Programs.)

INSTRUCTIONS

The IL and ILC instructions are used in pairs when
branching a circuit to plural QUT instructions.

001

_.,_0|0|0__| 02 003 l
004
R —C
005
H—F—

0200 | LD 000 NOTE: * When ILand ILC
0201 | AnD | 001 e "
0202 4§ IL — thatan LD instruction
o o o] phameidlente
0204 AND-NOT | 003 respectively.

0208 | oUT 050

0206 LD 004

0207 ouT 051

0208 ILC —

0209 LD gos | *

L Operatlon of register

The IL instruction causes the content of the R register
1o be transferred to the interfock flip-flop {ILF).
Accordmgiy, the ILF is set to *0" if the content of the
R register is 0" and to “1"” |f the content of the R
register is **1.”

=]

instruction

ILC j .
instructlon

u1 "

The [LC instruction causes the ILF to be set to
irrespective of the content of the R register. In other
words, when the 1L condition is OFF {i.e., wheh input
000 or 001 is OFF), the state of each relay between the
I and LLC instructions is as foHows.

Output relay, internal auxiliary relay, latching
relay or shift register specified by the OUT . OFF
instruction
Qutput relay, internal auxiliary relay, latching )
relay or shift register specified by the OUT-NOT | OFF
instruction
Timer Resets

. . . Holds present
Counter, shift register, or latching relay . state

—19-

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



OMRON

SYSMAC-P5R

® |L-ILCerror .

%% o
I i1 050
002'|I| 003 Q04
)
005
@
- 008
HF——]er
CNT
007 )

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

@ If the condition of n is OFF, output relays 050,
051 and 052 are all OFF and counter CNT10 retains
it present count value.

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

(3 I the condition of [i] *is ON and that of (] *#;
OFF, output relay 050 turns ON or OFF if input 001
is ON or OFF and relays 051 and 052 are OFF.
Counter CNT10 retains its present count value.

If the condition of (] *is OFF and that of [-] **

is ON, the state o_f each relay is the same as'® and@ .

H JUMP {JMP)/JUMP END (JME) INSTRUCTIONS

The JMP instruction is used in conjunction with the JME
instruction and causes the contents of a program between
this instruction and the JME instruction to be ignored or

executed according to the result immediately before this

instruction. :

OOMOOQ 003 l o
004 .
——(®)

Coding

0200 ‘LD -.000
0z01 AND 001
0202 JMP -

0203 LD 002
0204 AND-NOT | 003
0205 [ OUT 050
0206 | .LD. 004
0207 ouT 051
0206 JME S

® Operation of register
If the content of the R register is “'0,” the program steps
between the JMP and JME instructions are not executed.
If the content of the R register is ”1,” the program steps
between the two instructions are executed.
in other-words, when the JMP condition is OFF {i.e,,
when input 000 or 001 is OFF), the state of each relay
between the JMP and JME instructions are as follows.

Output relay, internal auxiliary relay Holds present state
Tirmer ditto
Counter, shift register ditto

However, if the JMP condition is ON, the state of each
relay is the same as that in an ordinary relay circuit with-
out JMP/JME instructions.

® JMP-JME error

000 el 001 :
| _ |- 050

_ D'CIIZ ** 0]03 004 @
11 I i’l .

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

(1) If the condition of * is OFF, output relays 050,
051 and. 052 remain in their-present ON/OFF state,
and counter CNT 10 retains its present count value.

(2 If the conditions of both [#¢] * and [we] ** are OFF,
the state of each output refay is the same as @ ‘

(@) If the condition of (%) * is ON and that of o] *4
OFF, output relay 050 turns ON or OFF if input D01
is ON or OFF, and output relays 051 and 052 remain
in their present ON/OFF state. Counter CNT10
retains-its present count value,

@) If the condition of [+#] * is OFF and that of [4] **
is:ON, the state of each output relay is the same as (1)

and@.

—20—
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M END INSTRUCTION
\« Insert this instruction at the end of a program.
J 001 002
i )
END
Coding
S R i ST
0000 LD 001
0001 AND 002
0002 ouT 050
0003 ; :
0004
n END -

® The program memory of the SYSMAC-P5R is provided
with addresses 0000 to 2047, The CPU scans program
data from address 0000 to the address with an END-.
instruction according to the sequence diagram.

0000
0001

END

'
]
]
1
1
I

n
1
]
1
1
1
|

2047

® When performing a test run, insert an END instruction
at each end of a sequence circuit and then delete the
END instruction after confirming each circuit. In this
manner, the test run can be executed smoothly.

21—
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3.3 Programming

3.3.1 How to program

With the SYSMAC-P5ER, a sequence circuit is controlled
according to the sequence of the instructions stored in the
CPU memory, Therefore, it is necessary to observe the hints
on correct programming and programming order.

B HINTS ON CORRECT PROGRAMMING

1. 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 compli-
cated circuit created by reducing the number of contacts.

2. In the SYSMAC-PER, 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
operate a circuit without diodes in the same manner as
the circuit configured with general control relays, it is
necessary to rewrite the circuit.

A Flow of signal g @
E
(52
l ®
{2)a
A B
1 i (=)
(x>
E
c (A)Y b
i —(r)

{2)-b

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

4. No output relay can be connected directly from the bus
bar. I necessary, connect it through the NC contact of
an unused internal auxiliary relay or special auxiliary
relay 255. ‘

NC contact of an unused
internal auxiliary relay |

o=
(32}
CJ)

@ ¢

B. All output relays are provided with auxiliary contacts
that can be used on a circuit, in addition to the output
signal contacts to drive loads actually. The number of
contacts that can be used per output relay is not limited.

004
000 002 ”99‘3
| —HH—@0)h—
001 f,):r’?, el
—A—de— -
050 003
i—ii ()

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

7. Two or more output coils can bhe connected in parallel.

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

9. Output coil numbers (including those for timers,
counters, shift registers and latching rela{/s} cannot be
used in duplication.

B PROGRAMMING ORDER

1. Program-a circuit from its left to right.’

Program from left to right

001 003 0p4 005 007 Q08
T —IF--- A —1—(os)
002 -

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

i

" -Block A

Bioc.k B

]

Block C

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

i

|
.»—L @
001 002
I ce
003 CNTO1
———r .
@ 56 counts

Program in the order of @—7- @

Coding
n LD o1
n+1 AND 002
n+2 LD 003
n+3 CNT o1
n+4 056

[ b S
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4. Be sure to insert an END instruction at the end of each each block in the order of () to ®). Eventually, the
) program. ' circuit will be programmed as one large block such as (8) .

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

® Ladder diagram

000 oo 004 005 006 Q07

=)

002 003 100
+—— 1 |
050
11

[a]
000 oo

——i

(bl

002 003

® Programming procedure

lalgoo o001 bl goz - ooz { - =
e | | —— 0000 | LD 000
FRip 001 ANDoos | ® 0001 | AND oot
, 0002 | LD 002
) @ l 0003 | AND 003
) LD @ 0004 OR-LD
0005 | OR 050
l ® _ 0006 | AND | 004
e} om0 lelogs  og7 0007 | AND-NOT | 005
— —A— ® o008 | LD 006
OR 050 D 007 0009 | AND 007
- oo1o0 | OR 100
1 ® :
0011 | AND-LD
9V g0a 005 Bl 100 0012 | ouT 050
| —— : '
AND 004 QR 100 n END
AND-NOT 005
) OUT 050

23—
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® Operations of R and S registers

lal ooo oo1
——

[b] 002 003
—-

[a]

OR-LD

LD 000—_'—,—>
AND 001 “I—__

6w
AND 003 '———|_.

[b]

faj {b}

[l os0

.__"_._.

OR 050 ———=

fal [b) c]

% e, ops

_l'._.._

AND 004 ———=

0,1

AND-NOT 005
—

The content (1" or
of B is stored in R
register.

000

—i-

Vacant

The content of R register is
ANDed with the content of

and the result
of operation is stored in R
register,

600 001
Result of el

Vacant
= [a]

The previous content of R
register is transferred to §
register and the content of

is newly stored
in R register,

-

[a]

)2

=

The content of R register is
ANDed with the content of

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

He[sbu]It of _"ﬂi&“ﬂ

[al

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

Result of ORing #
{a] with [b]
= la] [b]

Vacant

The contentof H& s
ORed with the content of R
register, and tha result of
operation is stored in R

register.

Result of ORing
fa} [b] with [¢]
= [a] [b] [c]

Vacant

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

Result of ANDing
[al fb] [e] with

[d.1- Vacant
= (al [b] [c] I[d, ]

The content of T
ANDed with the content of R
register and the result of

Result of ANDing

[3] [b} fel [d1] Vacant

005

[a] [b][c][d, ] -

x

operation is stored.in R
register.

The previous content of R
register is transferred to S
register, and the content of

‘_[-’ﬁs_ is stored in R
register,

The content of R register is
ANDed with the content of

%~ ,and the result of
‘operation is stored in R
register,

The content of R register is
ORed with the content of

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

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

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

G0

—F

L.D Q06 '——I-_——"—
AND 007 ——‘_>

7. lel 006 007

——i—

Result of @06 007
A [a] [b} fe] [d]

= [e]

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

8. i£]

fel [a} [b] [e] [d]

100 OR 100

D
—_

4

Vacant

The content of R register is
9 ANDed with the content of §
) [allbl [cl[d] |%¢ | [el[f} | AND-LD ————}register, and the result of

operation is stored in R
—l- QUT 050 ——ae

[a] (] [c] [d] [e]
[f]

register.

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

10.

Vacant

[a] [b] [c] [d] fel
[a] [b] [e] [d] [e] [f] [?]][ 1lc e

—24—
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3.3.2

Applied programs

Bl WHEN LD/OR/AND/NOT INSTRUCTIONS ARE USED
. 1. An example of parallel-series circuit

000 oM 002 003
I— ) H
050
11
ml
a | b—
“btock block

{050

2. An example of series-parallel circuit

000 001

b

002 003

005

004

__"_,_.._

block

1 b !

block

).

3. An example of series-parallel circuit

000 001

|—b
block
002 003

og4 050

by
block

a
block

b
block

()

LD

000
AND 001
OR 050
AND 002
AND-NOT 003
ouT 080 -
END

000

LD

AND-NOT om
LD 002
AND 003
OR - 060
OR 004
AND-LD

ouT 050
END

LD-NOT

AND 001 -
LD 002
AND-NCT 003
LD-NOT .004
"AND 050
OR-LD

AND-LD

ouUT 050
END

4. An example of connecting parallel circuits in series.

a; —-= p—b, ——
blogk bldek
000 001 004 005
—
002 003 | 006 007
—H———
—a,——  —b, —
bldck " bidek
a } b |
back black

L
LD 000
AND-NOT | 001 )a‘ .
LD-NOT 002 .
AND - oos‘ja’
OR-LD a,+a,
LD 004 )b
AND 005 !
LD 006
AND 007 )b’
OR-LD b, +b,
AND-LD ab
ouT 050
END

—25—
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Process block b after programming block a
{paralie| circuit).

For coding, enter 1/0O relay numbers in the
data field.

‘Divide the circuit into blocks a and b and

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

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

Combine blocks a and b using AND-LD
instruction.

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

Program blacks 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
_—"'—"_“*"—"__"—l “““““ - @ block number a to n, the programming
procedure is the same as paragraph 4 above,
Namely, program the circuit in the following

| i sequence:
- i Lm0 e | 1 | | (@ blocka — @ blockb —+ (3) blocks
a : : ¢ e . ab =+ @ biock ¢ — (&) blocks a-b-c
block . bleck biock block -® ...

6. An ex‘arhple of complicated parallel circuit

000 001 - :
- 11
il i %0 I''p 000
002 003 LD 0ot
LD 002 -
AND 003
004 005 5
( ; OR-LD
i L AND-LD
006 007 - ot 004
I—i AND 005
OR-LD
LD 1 o006
AND 007
OR-LD _
ouT 050
END

7. An example of complicated circuit

® The circuit shown on the left may be re-

b block A s
written as follows.
0po 001 002 LD 000 | . a 000 001 002
050 . o
! block . LD-NOT 001 b I'—‘H|_— LD [
ba ~ -l AND 002 : 000 003 004005 AND-NOT | o
block | 003 Q04 005 R AND 002
L N LD -~ “003 j A - o
c AND 003
AND-NOT 004 000 003:004'0061007
—c——+ 4 AND-NOT | 004
block 006 007 LD 005 d H— AND 005
e ORLD
LD : 006 j LD 000
e - e AND 003
block AN '?_‘NOT 007 |, ANDNDT | 004
OR-LD d+e AND 006
L AND-NOT | 07
AND-LD {d+e)-¢ OR-LD
OR-LD . (d+e)-ctb ou1-E u:so
AND-LD : [{d+e)-ctb]-a ENG
ouT 050
END

8. An example of complicated circuit

000 001 100 101 102 ]

——l————— ) [T 000 |

002 003 Qo5 f 103 104 106 AND . eo1 LD 103

S PLar | | o 002 AND 104
AND-NOT | 003 LD-NOT 105

004 050 - 106 LD-NOT 004 OR 106

t—H— H— AND, 050 AND-LD
OR-LD OR-LD
AND 005 AND.LD
OR-LD ouT 050
LD 100 : :
AND-NOI_ mTm END

4

e
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9. An example of circuit requiring caution

e insucha case as shown above, program relay

000 03,2 contact ¢ after. programmmg output
I y (| 050 LD [ 000 relay 051. This action is necessary for the
oR 001 following reason. Even if an output is sent
001 : 1o output relay 050, the content of the R
=|r 051 ouT 051 Co register at pomt@W|I| rermain unchanged.
&) . } However, if + is programmed before
AND-NOT 002 output relay 050, the cantent of the R
ouT 050 register at point@will change and differ
N . from the content sent to output relay 051.
END
10. An example of circuit requiring caution
000 003 5 = e If the circuit is to be programmed without
+— | @ separating it, program a temporary memory
1 LD 000 i - relay after relay contact——. The follow-
) o ing table shows an example of programmmg
001 @ 002 LD 001 after _,
“ JF _ AND-NOT 002 o
: S ' OR-LD _ ' ,
@ AND 003
. ouT 050
Sé_géfrate the circuit as shawn beélow. LD 001 S OUT-TR 0
© 800 : 003 AND 004 .| ‘ AND-NOT 002
—i | 050 ouT 051 OR-LD
: g AND - 003
, o Qo2 . : END 1 ouT - 050
L LD-TR 0
001 004 ' | AnD 004
i : 051 _ : ouT 051
END

11. Examp_les of circuit req_uiring rewrite

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

® Since the two upper circuits are respectively

_.configured with control relays, the circuits
aperate even by the flows of signals shown
by the arrows. To permit the similar circuit
operation with the SYSMAC-PSH the two
upper circuits must be rewritten into the
corresponding circuits shown below. -

i i e
i . :
L4 @ L i@
I i o

—27—
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B WHEN TIM/CNT INSTRUCTIONS ARE USED
1. Long-time timer
a. Series connection of TIM instructions

|- ooo '
— T31") B0sec
“TIMO1 TIM o1
O O @ 80sec 500
TIMO?2 ’ LD-TIM 01
i TIM 02
o © 050
800
LD-TiM 02

ouT 050

END

b. Use of CNT instruction le.g., 500sec)

000 1 ® In this circuit, a pulse is'generated every 5
) TIMO AN 4 seconds by timer TIMO1 and then pulses at
il L i 1./ § 0sec LD intervals of 5 seconds are counted by count-
TIMO1 " 3 er CNTO2. The example shown here is a
AND-NOT . N h
A Input TiM 01 B00sec timer. The setting time of the timer
0 o0—— P e is {timer + scan time) x number of counts.
TIM 01 e The present count value of the counter is
000 SB'T 100 050 retained in memory even if the power switch
ne Reset : counts of the SYSMAC-P5R is turned off.
LL —R . LD-TIM 01
CNTOZ LLD-NOT 000
. 050 CNT 0z
- 100
LD-CNT 02
QuUT 050
END

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

e The SYSMAC-PEH has three types of

000 251 Input : internal clock i :
. ) pulses (1 min pulse: 252;
] ii il tCP . LD [4]0;4] 1sec puise: 261, 0.Tsec pulse: 250). By
S CNT ) AND 251 counting any of type of pulses with a
000 . 01 (700 counter, a long-time timer can be developed.
72 - Reset R ‘(3%'6'5 LD-NOT 000 ® As CNT instruction is employed, the present
; ) CNT 01 ’ count value is retained in memory even after
NTO1 ) . the power i3 turned off, :
LU o 700 T T
1 9% LD-CNT 01
' ) ouT 060
END

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

000 - ool Input
m P cp .
CNT
200 e 100 AND Q01
Jl’ Reset P counts LD-NOT 000
OR-CNT 01
CNTO1 CNT ot
- 100
- | LD-CNT 01
CI\I!'II'U‘l Input
It cp LD-NOT 000
CNT
w00 & 200 CNT 02
04 Reset R counts 200
] LD-CNT 02
CNTO2 ouT 050
H . 050 : i
END

—98—
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3. An example of ON/OFF-delay timer circuit

000
11 TIM
LU @.Ssec
050 000 ; TIM 01
@ |y
TIMOT
A TIMO2 @ AND-NOT | 000
' @ © L0 . TIM 02
050 030
LD-TIM 01
OR 050
AND-NOT-
TIM 02
! ouT 050
050 —— : '
t 1, = END
EEEC 3;80

ON-delay  OFF-delay

4. An example of one-shot timer circuit

100 TIMO1 . ¢ One shot output is produced for only the
——"_W set time of TIMO1 after an input signal is
applied. {Input 000 > scan time)
oo ' AND-NOT 01
il OR 000
100 ouT 100
H 4. 1.5sec LD 100
TIM 01 .
100 TIMO1 016
- pAe———(1%0) 5 60
AND-NOT-
TIM ot
000 OUT. 050
050 END

1.5sec

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

0000 TIMO2 e
. ~ . 1.0sec LD 000
TLI\,Lm : AND-NOT- 02
A= @M TIM

92/ 1.55ec Tiv o1

TIMO1 _ 510
S 050 LD-TIM 01
TIM 02

015

LD-TiM 01

ouT 050

1.01.5 END

SEC sEC

—20_
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b. With clock pulse
251

l 000 {Clock pulse: 1.0sec)
iH—i (o=0)

000

LD

AND 251
ouT 050
END

A, B— 0.5sec

B WHEN LATCHING RELAY 1S USED

1. Basic circuit
000 001

G
I il 0.
' R
002
|
003

2. Acireuit to keep the time-up state

000 001

i &
5.0sec
TIMOT
: SR
QO iy
R
- 002
1
—i

000

AND Q01

LD 002

OR 003

KR 01
(END

LD 000
AND 001
TIM 01

050
LD-TIM 01
LD 002
KR 01
END

B WHEN IL/ILC INSTRUCTIONS ARE USED

1. Basic circuit

@

000 oo 002
i I——H—()
050
IL
L1}
003
— TIM
i 01/ 5.0sec
004 050
—jcp
CNT
004 92 | 25 counts
L —r

LD 000
IL
LD 00t
OR 050
AND-NOT 002
ouT 050
LD 003
TIM [0y
050
LD 004
AND 050
. LD:NOT 004
CNT 02
025
ILC
END

—30—

Using an internal clock pulse (0.1sec, 1.0sec
or 1 min}, a flicker circuit can be processed
easily. In this case, however, the flickering
time is available only in the following 3
types.
Special auxiliary relay number 252:

1.0 min clock puise
Special auxiliary refay number 251:

1.0sec clock pulse
Special auxiliary relay number 250:

0.1sec elock 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-P5R has 64 latching relays with
relay numbers KROO ~ KRG3.

Memory retention time after a power failure
is about 1 year just the same as that of the
program memory,

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

When input 000 is OFF, timer TIMO1 is
reset but the present value of counter
CNTOZ2 is retained.

When preparing an automatic/manual
circuit, the circuit shown on the left can be
operated only in the automatic mode by
turning input 000 on automatically. )

—
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2. Qutput branching circuit

B WHEN TR INSTRUCTIONS ARE USED

000 001 002
I i} —{ 050
050
003 004
it ¥ 051
005
® @
iLC

®

1. Output branching circuit

000 . 001 002 .
050

003 () ooa

W

003 0

T 051

00 .

Al

'@
_105 .
005 '

LD 000
IL

LD 001
LD 002
OR - 050
AND-LD

ouT 050
LD 003
1L

LE-NOT 004
ouT 051
LD 005
ouT 052
ILC

END

OUT-TR 0
LD-TR 0.
LD 0
OR 050
AND-LD

AND 002
ouT 050
LD-TR 0
AND 003
QUT-TR 1:
LD-TR 1
AND 604
ouT 051-
LD-TR 1
AND-NOT 004 -
ouT 052
LD-TR 0
AND-NOT 003
QUT-TR 2
LD-TR 2
AND 005
ouT 053
LD-TR 2
AND-NOT 005
ouT 054
END

31—
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IL instructions can be used for programming
an output branching circuit {i.e., tree
circuit).

|L instructions can be used in as many stages
as required, though this condition is regard-
ed as an IL-ILC error during the program
check, -

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

In case of an output branching circuit,
temporary memory relays {TRO ~ TR7)
are used at each branch point.

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



OMRON

SYSMAC-P5R

B WHEN JMP/JME INSTRUCTIONS ARE USED

1. Basic circuit

000 001 002 LD
it i} W 050 JMP
' LD 001
050
OR
5 050
AND-NOT | o002
003 o ouT 050
il 01/ 5.0sec LD 003
TIM 01
004 050
Il cP 050
&7 |25 LD o4
ao4 counts AND 050
R LD-NOT 004
IME] CNT 02
(a) 025
JME
END
2, Qutput branching circuit
000 [IMP] 001 002 i o bt
I i / @ LD 000
' JMP
050
L LD 001
’ LD 002
003 004 OR 050
| ¥ 051
! AND-LD
005 ouT 050
O L . LD 003
JMP
LD-NOT 004
O]
ouT 051
LD 005
ouT 052
JME
END

W WHEN TCM INSTRUCTIONS ARE USED
1. Time signaling circuit

08:00—0CN time
TCM 93 15_OFF time

000
i i 050
12:00
TEM12:45
i 051
01-00 )
TCM23:30
A 052

LD 000
AND-TCM 0800

0815
ouT 050
LD-TCM 1200

1245
QuT 051
LB-NGT-TCM 0100

2330
ouT 052
END
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Program the circuit by taking the common
line @after the JMP instruction, as a bus
bar.

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

When input @00 is ON, the instructions
between the JMP and JME instructions are
executed,

When input 000 is OFF, output relay 050,
timer TIMO1 and counter CNTO2 retain
their state immediately before the input is
turned off,

JMP instructions can be used in as many
stages as required, although this condition
is regarded as a JMP-JME error during the
program check,

Each iime a JMP instruction is programmed,
the bus bar changesto &, ® ... .
When input 000 is ON, the instructions
between the JMP and JME instructions are
executed,

When input 000 is OFF, output relays 060,
051 and 052 retain their ON/OFF state
immediately before the input is turned off.

When input signal Q00 is ON, output relay
050 operates for a period of time from
08:00 10 08:15 hours.

With TCM instructions, an ON time must

be equal to or less than on OFF time, There-
fore, if the time extends over to the follow-
ing day, a NOT instruction must be used,
Qutput relay 062 operates from 23:00 hours
{this day) to 01:00 hours {next day).
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B WHEN STEP-NO INSTRUCTIONS ARE USED

A
! 1 i
1. Alarm circuit ® A STEP No, instruction is used to call an

B 1-CYCLE DIFFERENTIATION

. , i 2 arbitrary step number in a step advance
STEPNO - STEPNO LD-STEP NO 001 program.
Il 1 @ OR 100 In this example of the program for step
L) 1 controller group 0, if the program steps from
AND-NOT-STEP NO 010 01 to 10 are completed within 20 seconds,
100 ouUT 100 the program execution is normal. if it takes
H mote than 20 seconds, output relay 050
LD 100 operates to activate the alarm.
100 TIM 01
| G 200
20sec
TIMO1 000 LD-TIM 01
5°3 ¥ @ OR 050
AND-NOT 000
05"0 ouT 050
END

1.
256 101 Special auxiliary relay 2565 is nor'.malily ON.
Il W 100 : Shown here is a 1-cycle differentiation
i Al LD 255 circuit when power is applied, using special
AND-NOT 107 auxiliary relay 255.
255
1 @ ouT 100
S LD 255
1?'0 Differential ouT- 101
LI pulse 2
LD 100
END
2.
100 ) . Shown here is a 1-cycle differentiation
,H/ Differential circuit when power is applied, using special
pulse auxiliary relay 255. In this case, be sure to
‘ 2 program the instruction “"QUT 100" at the
end of the program.
256
1] @ LD-NOT 100
-
¢
LD 255
ouT 100
END
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B WHEN SR INSTRUCTIONS ARE USED
1. Defect detecting circuit (1-stage, 8-bit shift register)

¢ This circuit can be used for such operations

e

000
= iN : in a product inspection line as sorting
{(PH1) ) LD 000 defective products from non-defective
LD 001 products and distributing them with a
001 SR cylinder.
} —CP go- LD 002 ® By specifying a shift register as SR00 — 00,
{PH2) SR 00 shift register bits SR00 to SRO7 can be
002 ¢ operated to obtain the output of each bit
11 R 00 00 arbitrarily.
(P'll3)' LD-SR 04 e [Data in excess of 8 bits are automatically
cleared from the first-in data.
SR04 003 OR 050
T4
ali H 050 AND-NOT | oo3
(PH3} ouT 050
0b0 " T
—JE B
111
END
&
[l [ [2 G [4] (5! (6] )Q
T ~CT 7\
PHZ PH3 I
- %O QE@

Defective
parts

Non-defective
parts

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

000
I IN
{PH1)
001
I cp S8
{PH2)
002 !
! R 10
{PB) .
SR13 003 ~
(=)
{PH3)
050
IL
1

LD 000
LD oM
LD 002
SRH 00

10
LD-SR 13
OR 050
AND-NQT | 003
ouT Q50
END
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3.4 Operating Procedure ® Display .
3.4.1  Basic functions Key ~ ADDRESS - DATA
e Nalsl
ity |
Since'the CPU retains previously stored -
data in memory {by battery back-up), all
the memory contents must be cleared to ot -
vyrite a new program into the memory.
NN _ _ Ready for
All Clear operation

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

All Clear gperation
is completed.

Lrr il

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

1. By the All Clear operation, all the programs {1/O relays,
internal auxiliary relays, latching relays, timers and counters)

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

stored in the memory are cleared.
Before the key operation, change the mode selector switch
position from *PROM WRITER" to “PROGRAM.”

“This operation is to confirm whether or
not the program data written into the
CPU memory through the program
console are in agreement with the pre-
determined rules {syntax}. ‘

w

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

Upon depression of the MONITOR key, the ADDRESS
display is extinguished. Subsequent depression of the CLEAR
key will cause the ADDRESS display to indicate “0000."

&

This operation is to place the SYSMAC-
PBR in the RUN {Program Execution}
state. . :

CAUTION:
After the PROGRAM mode selaction, depression of the
CLEAR key or any key other than the four keys shown

This operation is to display the.o'perating
state of each relay, the aperating state of
each bit in the shift register, the operating
state of a latching relay, or the present
value of each timer or counter during the
execution of a program.

above will not allow All Clear operation to be exacuted. In .
this case, repeat the operation starting from the mode selec-
tion. . .

343 Address setting operation

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

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

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

—PROGRAM [ —Address ——
) —O-E-E-0)
¢ Display

Key ADDRESS DATA*

When a circuit change is to be made in a
program simulation 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 centact {or
eail) number{s) in a program due to a
circuit modification. .

3| (23] <3 (23
| (eal S5 Ca
ol [~ [<3] =3
L I e Y ]

... Address setting
is complated,

OREEE

=5
i,

This operation is employed when contact
{or coil) number(s) is to be added due to a
circuit modification.

=]

NOTES:
1. Each address is set in 4 digits using numeric data.
To setf address “0000,” no numeric entry is required. To set

This operation is to change contact {coil}
number{s) from a program due to a circuit
modification.

address "“0003,” depress onfy numeric key and to set
address “0023,” depress only numeric keys (2] and {=] .
Preceding zera(s) may be omitted from key entry.

2. * The data entered wil! not be displayed by the address

This operation is to change the set’value
of a timer or counter during the execution
of a ladder diagram program,

setting operation alone. To display the data entered,[1]
keys must be depressed.
3. ‘In address setting, when numeric data entered as an address

This operation is to correct or advance the
time indicated by the 24-hour clock.

exceeds the max. memory capacity, the first two digits of
the 4-digit address are automatically processed as "*0.” Since

the CPU does not recognize this as an error, the only way to

34,2
Since the CPU retains previously stored data in memaory (by
battery back-up), all-the memory contents must be cleared
to write a new program into the memory.

& QOperating procedure

All program clear operation

PROGRAM
—

(@ prom wiriTER 5 P S

identify this error is through confirmation by the operator.
For example, with the SCY-PSR10E, if address 2048 is
entered, it will be set as follows.

Key ADDRESS

DATA

=B
Gl
(]
(<]

c3 [Ca) [S3] &
| [€a) (23] €
o |Paf E3| €3
o] B [t R LA I (e

L

-C
CO)

2
SET

c3
=

Entry 2048 is set

as address 0048,

NOTE: * A beep sound will be
heard now.

|

_35_
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3.44  Program write operation & Circuit for exercise and programming example

This operation is tc store a program in the specified
mermory address.
. ® QOperating procedure

<+ PROGRAM

Address setting®

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

r Address \

.—.. — - _._@ Setting of address from

. . which data write starts
B—— -
E-E--@
QeBEO-
B — -G-8
B—(J-{)-[)-&
o)

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

Program write

® Display
Key

CLEARY-- - - - -
LD
HE

I
o
[w]
Ja
m
v
w
o
h-
]
>

setting

Writing of LD00O
is completed.
Address advances
by 1.

Writing of
AND-NGTO02

is completed.

Address advances by 1.

Writing of END
is completed.
Address advances by 1.

—36—

000 001 002 o
=4 . 0200 LD 000

050 0201 | AND 001
0202 | oR 050
0203 | AND-NOT | 002
0204 | .ouT 050
0205 | END
NOTES:

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

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

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

@ When a symbolic or numeric entry error exists (numeric
entr\if error is applicable only when an SR instruction is
used}, - . '

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

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

(@ When attempt is made to write an instruction with more
than 2-word length into the last address.

Corraction Procedures when an error oceurs in program write

1. If an erroriin 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 key and then depress the CLEAR DISPLAY key and
the re-entry operation becomes effective.

--Address 3.45  Program read operation
This operation is to confirm whether or not the data has
been programmed properly in the specified memory
address. )

® Operating procedure

PROGRAM
—-@——_.@_@ """""""""""""" Address setting”

. Data at set address
Data read increment --ordseeccoosseeeesaen | g |00 “is displayed.

_______ Data at set addrass
- +1 is displayed.’

ﬁ@____@“@ ................... Address setting*

Data read decrement «---------o--=--==- ,. ....... !ZS)adt; 3:2 :'Eetd ?ddress
....... Data at set address
—1 is displayed.

NOTES: 1. When reading a program from address “0000,” no address setting

is required.
2, The zero key marked [3 may or may not he depressed.
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® Display
Key  ADDRESS DATA
eAR] e eeee m ............. 7 ---..- Address setling
= P atdros 70200
_______________ - E ress " "
o Ll [ displayed.

AND NOT

Data read up
-+='to the end of
the program

-
S| (o3 =3 )= (22| =2 =2 [Eaf S22 3] (€2
Fg| Pl [T P [T P (P [Pl [T 1] T
Lout O o' | o' [ | O Lt ] |’ L b | |
LI o I X g LN Lo ) I O I L X ) S

D]

® Circuit for exercise and programming example

000 001 002

k(=)

050

|—
0203 | AND'NOT | 002
0204 ouT. 050
0205 | END

NOTES: )

1. At each depression of the key, the data at the set
address +1 is displayed li.e., data read increment}. However,
when the address reaches 2047, a beep sound is generated at
each depression of the key.

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

346 ”I_’rbgram check operéti.d-t-'-lm

This operation is to confirm whether or not the program
data written into the CPU memory through the program
consale are in agreement with the predetermined rules
(syntax) for each programming system.
Iterns subject to program check are as follows.
® Coil duplication error
Circuit error
IL-ILC error
JMP-JME error
Format error
® END instruction missing error

® Qperating procedure

“ PROGRAM
@ — —_— —_ __Repeatuntil no error
‘ @ @ condition exists.

SYSMAC-P5R

® Display

—37—

When a program error does not exist

ADDRESS

DATA

£ND instruction
and its address
are displayed.

When a program error exists

ADDRESS DATA

Key
CLEAR| -
COIL DOUBLE

CIRCUIT ERROR
II:-I,LC ERROR

o

JUMP-JME ERROR

o] . .

END MISS
eeapend . . . IxBa Ny ] -
o] [F DG »

Error conditions
1. Coil duplication error
The “COIL DOUBLE" indicator illuminates when
the QUT, OUT-NOT, OUT-SR, OUT-NOT-SR,
OUT-KR, OUT-NOT-KR, SR, KR, TIM or CNT
instructions of the same relay number are contained
in a program. :
Circuit error ,
The R register and S register are controlled by com-
puting a difference between the number of logical
start instructions (LD and LD-NOT) and the number
of interblock logical instructions (AND-LD and
OR-LD). If the difference is abnormal according to
the nature of the instructions used when the result
{OUT, OUT-NOT, QUT:$R, OUT'NOT'SR, OUT:KR,
OUT-NOT-KR, CNT, TIM, SR, or KR) is executed, it
is regarded as a circuit error, and the “CIRCUIT
ERROR" indicator illuminates.
3. IL-{LC error
IL and ILC instructions must be used in pairs. IT this
rule is not observed, the *“|-ILC ERROR'’ indicator
iluminates.
4, JMP-JME error
JMP and JME instructions must be used in pairs, If
this rule is not observed, the “JMP-JME'ERROR"
indicator illuminates. '
5. Format error
If any instruction not conforming with the format
{syntax) is found during a program check, the
“FORMAT ERROR’ indicator illuminates.
6. END instruction missing error
In the absence of an END instruction at the end of a
program, the “END MISS" indicator illuminates.

N

NOTES:
1. If any programming error is discovered, correct the errongous
program in accordance with the program write procedure.
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2. A circuit error is detected by taking that portion of the
circuit from the LD-LD-NOT instruction after an OUT
instruction to the next QUT instruction as a ynit subject to
detection.

3. Ewen if any of the foilowing errors occurs, the CPU can still
perform the RUN or MONITOR operation, However, be sure
to correct the error to execute the proper program.

Coil duplication error
Circuit error
{LALC ervor
JMP-JME error
4, Should any of the followmg errors occur, the CPU can
rform neither the RUN nor MONITOR operation,
g Format error
END instruction missing error
Be sure to correct the erroneous program.

34.7 RUN operation

This operation is to place the SYSMAC-P5R in the RUN
{Program Execution) condition.
® QOperating procedure

RUN

NOTES: )

1. In the absence of an END instruction in a program, the RUN
indicator will not itlluminate even if the operation mode of
the CPU is-changed to “RUN.”.(All keys become in-
operative.} At the same'time, the “END MISS” indicator
illuminates and the alarm buzzer sounds, In this case; change
the operation mode to “"PROGRAM’ and enter an END
instruction to correct the program.

2. After the CPU starts operating, if an error-occurs as a result
of a parity check or watchdog timer check, the RUN
indicator goes out and the following conditions take place,
(1) If a parity error occurs, the MEMORY FAILURE

indicator illuminates and the memory/CPU fault output
{control 1/O relay) is ON and the ONIOFF states of all
external outputs are held as is. |
(2) If a watchdog timer error occurs, the CPU FAILUHE
indicater illuminates and the memorv/CPU fault output
-{control 1/Q refay) is ON .and all external outputs are
turned off. .
__Refer to 7.4, Troubleshootmg for deta:ls
3." In other than the RUN‘and MONITOR modes, all external
.. Outputs are turned off. When the mode selector switch posi-
tion is changed from other mode to *"RUN," the SYSMAC-
PSRis placed in the same state wheri power is applied.

» RUN

348 Monitor operation -

This operation is to display the operating state of each
relay, or the present value of each timer or counter durlng
the execution of a program.

M MONITORING OF THE OPERATING STATE OF
AN INPUT/OUTPUT RELAY OR INTERNAL
AUXILIARY RELAY

L Operating proge_dure

* MOINITOH
bd—Ce -2 —f

NOTE: The zero key rmarked El may or may not be depressed.

e RUN

® Display

Key ADDRESS DATA

Reiay No, 050 is

in OFF state.

RELAY

CoiL
MONITOR ON
3 .- Relay No. 050 is

o 7 in ON state.

B MONITORING OF THE CURRENT VALUE OF

A TIMER OR COUNTER

® Operating procedure

am MONITOR

7 | ® RUN
)@~~~

L] Displév

Key  ADDRESS DATA

alalale
Ca| |eof (23 =3
2o (S [ea] =3
3 23] (53] =3

/3 [ 153" s

[When the specified timer starts operating, the set time - indicated on the
ADDRESS display also starts to be decremented toward *"0000,” while
indicating the present value {i.e,, remaining time.}] . )

is 166.

Present value of
TIM10 is 145.

TIM10 is
timed out.

® MONITORING OF THE OPERATING STAGE OF

A SHIFT REGISTER OF LATCHING RELAY

® QOperating procedure

FMONITOF!

o

& RUN

(0 e Cl BT R EY
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® Display @ Circuit for exercise and programming example
Ke ADDRESS D
Y ATA 000 001 002
------- it i
Lo 1—} H 050
G [EoEE .
050 003
() o X
] TIM10 16.5sec
SR bit 053 is —t
in OFF state. —0 O @
Y
mortTon SOIL
53l e e b |
0200 LD 000
B TIME CORRECTION OF THE 24-HOUR CLOCK 0201 | AND | 001
0202 OR 0b0
. i .
Operating procedure 0203 Ahl\llg_r 002
[—MONLTOR
0204 ouT 050
% RUN 0205 | LD 050
0206 AND Q03
S HOURR,  —MIN—, 0207 | TIM 10
=-8-0 O 0 O 0208 165
0209 LD-TIM 10
® Display 0210 ouUT 051
{(Example) To change 16:30 to 17:20 hours 0211 END
Key CLOCK DATA NOTES:
------- 1. The operating state of each 1/0 relay, internal auxiliary relay,
— : or latching relay is indicated by the "COIL ON*' indicator
o] &350 (LED). This indicator illuminates when the state of the

specified relay No. is ON and goes out when the state of the
specified relay No, is OFF.

' The present value of each timer or counter is indicated
digitally on the ADDRESS display. When the set time of the
specified timer has elapsed {or the set count of the specified

counter is up), the “COIL ON'" indicator iiluminates.

,,,,,,, =]
: @ urie 3. The operating state of each shift register bit is indicated by
= the “COIL ON" indicator. This indicator illuminates when
E [ L:' [n] the state of the specified bit number is ON and goes out

when the state of the specified bit number is OFF.

. Each depression of the [J] or [f] key subsequent to the
depression of the MONITOR key causes a relay humber,
timer/counter number, SR bit number, or KR bit number
-to be incremented or decremented by 1-Thus, the operating
states of relays can be monitored consecutively,

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

beep sound is generated: to alert the operator. Check for the
_proper operating procedutre,
I In other than MONITOR mode.
@ When a symbolic or numeric error exists.
@ When an instruction other than OUT, OUT-NOT,
QUT-NOT-SR, OUT-SH, QUT-KR, OUT-NOT-KR, TIM,
CNT, SR and KR is used.

6. When the relay number reaches the upper |[I'l’!lt during the

monitor operation, each depression of the [1} key causes a

beep sound to be generated to alert the operatcr Check for

the proper operating procedure. )

When the relay number becomes 0 during the monitor

operation, each depression of the key causes a beep

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

% TIME ADVANCEMENT OF THE 24-HOUR CLOCK
® Operating procedure
/—MONITOR

{Example) Time unit of 1 minute converted to 1 second

fed—~E-(] 7.

(Example} Time unit of 1 minute converted to 2 seconds

(0 7 g K

® RUN

NOTES:

1. To return-the advanced time to normal, depress the CLEAR
key.

2. When the time of day is advanced, the "CLOCK FAILURE"”
indicator illuminates. Depress the CLEAR key to extinguish
the indicator.

—39—
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349 Trace (continuity) check operation

When a circuit operation is to be checked in a program
simulation or test run, this operation allows the operating
state of each relay number to be displayed while tracing the
programming sequence of the circuit.
® Operating procedure ' B
In the circuit for exercise shown on the right, the
procedure o check the operating state of from
to —Jf— in the programming sequence is shown below.

/— MONITOR
¥ RUN

E—E-E-E-
O—@O

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

® Display
Key ADDRESS DATA
[ '

QUT]
O

o] I | I (b

Logur] I L] I Lol
o { I L I L) N 2o | O e [
Cof R €3] T3] (23

b
Lt

RACE CONTACT
ECK MAKE

.
.

Lk | i D

| T [Py
[

[

oot I Loy
ryl e

| [ o I L |
L [0

Co [

Myl [P
eal |eal e

LICI| S DS g

o Ty
LAY Y
ol

- |

L)
Py
Co
[

NOTES: .

1. The above example shows the case where relays 001, 003,
005 and 050 are in the ON state and relays 000, 002 and 004
are in the OFF state,

2. In the circuit shown on the upper right, itis clear that 050 is
caused to turn on by the circuit shown by the bold line.

® Circuit for exercise and programming examples

Check sequence

000 001 o002 004 Q05
)
003 050
] 1
1 I

200 LD 000

201 AND 001 206 ANDNOT | 004
202 AND 002 207 AND 005
203 LD co3 208 ouT 050
204 AND 050 209 END

NOTES: '
1. The following three methods of trace check are available.
e Check starting from address 0000
e ]
® Check starting from &n QUT instruction,
Refer to the foregoing operating procedure.
¢ Check starting from an END instruction
> B > b > [ .....
In general, an OUT instructian is first searched, and then
the continuity of that block is checked according to the
programming sequence.

2, No trace check is allowed after the search of an instruction
other than QUT, OUT-NOT, OUT-SR, OUT-NOT-SR,
OUT-KR, OUT-NOT-KR, TIM, CNT, SR, KR and END or
after the setting of an address within a program except the
starting address. (In this case, a beep sound is generated.)

3. The “CONTACT MAKE" indicator illuminates when con-
tinuity exists and gaes out when no continuity exists. This
indicator also goes out at an address where AND-LD, OR-LD,
the set value of a timer or counter, I, ILC, JMP, JME, SR,
or END instruction has been set.

4. A beep sound is generated upon depression of the key
after the address number has reached '*2047." A beep sound
is also generated upon depression of the key when the
address number is "0000."”

3.4.10 Forced set/reset operation

This operation is to set or reset by force the operating state
of each-latching relay, the operating state of each SR bit, or
the present value of each timer or counter during the execu-
tion of a program. In this forced set/reset operation, the
operating state of a relay is caused to be set or reset only
the instant the SET or RESET key is depressed, and sub-
sequent circuit operation is the same as originally
programmed.

B SET/RESET OPERATION OF THE LATCHING
RELAY

® QOperating procedure

MONITOR

YT p— m —[o|~[o|—|fomd [
SET
2.
At

NOTE: The zero key marked [9] may or may not be depressed.

—40—
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[
5

9

RESEY

—*@*4@‘
® Display

ADDRESS DATA

RELAY
Mg_“_'!-_'t?'_"‘__ SR bit D53 is
GonL OFF.

ON )
..... SR bit 053 is

® &3 On
@ SR bit 053 is
reset (OFF).

—41—
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® Display ® Circuit for exercise and programming example
3
Key ADDRESS DATA 000 091 qq; KR
I AT 00
003
ik
oD 003
o L
TIM10
—O0 O
Relay No. 00 is
FF.
.--Retay Ne, 00 fba f '“
is set [ON). — ﬁ
000
.. Relay Neo, 00
is reset [OFF). 0201 AND 001
0202 |ANDNOT | 002
B SET/RESET OPERATION OF THE PRESENT 0203 | LD 003
VALUE OF TIMER AND COUNTER 0204 | KR 00 0210 | out | o1
0205 LD-KR 00 o021 END
® Operating procedure ‘
- -MONITOR
| NOTES: ‘
' 1. Forced set/reset of the operating state of a latching relay.
[ = [ R — & When the SET key is depressed, the operating state of the
E] E] ‘ specified relay number is forcedly turned ON and the “COIL
ON'"indicator illuminates. When the RESET key is depressed,
e Display =l the operating state of the specified relay humer is forcedly
turned OFF and the ""COIL ON" indicator goes out.
2. Forced set/reset of the present value of a timer or counter.
Key ADDRESS DATA When the SET key is depressed, the present value of the
------- SO0 specified timer or counter number is forcedly cleared to zero
and-the “COIL ON" indicator illuminates.
L117] -” 1t 1 When the RESET key is depressed, the present value of the
m specified timer or counter number is forcedly returned to the
E] ....... preset value and the “COIL ON" indicator goes out,
Hud 3. Forced set/reset of the operating state of an SR bit.
E] ....... w When the SET key is depressed, the operating state of the
CRERERE) Y R specified bit number is forcedly turned ON and the “COIL
- iug @ TIM10 ON" indicator illuminates, -
"""" ! colL isnow 145 When the RESET key is depressed, the operating state of the
5 R ON . specified bit number is forcedly turned OFF and the “COIL
ifered ® @& -TIMIDIsup. ON'* indicator goes out.
3 = ) 4. The forced set/reset function is applicable to only latching
o RS ® @ TIM10 165 relays, timers/counters and shift registers.
is presst to 169. 5. When the SET or RESET key is depressed in any of the
) - following cases, a beep sound is generated to alert-the
|| ESE PERATION OF THE SHIFT operator,
SET/R -S TO --ER e s In the CASSETTE,; PROM-WRITER or RUN mode
REGISTER During other than the monitoring operation in the
MONITOR mode
® QOperating procedure @ While a relay other than latching relay, timer/counter
. . and shift register is being moenitored.
T’J' MONITOR Check for the proper operating procedure.
3.4.11 Instruction search operation

When a circuit change is to be made in a program simulation
or test run, this operation allows an address where an
instruction or retay number has been written in a program
to be searched.
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Bl SEARCH OPERATION OF INSTRUCTION WORD

® Operating procedure

Referring to the circuit for exercise and programming
example shown below, an example of searching _ 4§ _
and . instructions is explained here,

—PROGRAM

— Relay No. —
AND o To END of
== _“'@""‘@ [Ei_"@ ﬁ program

_______ ‘ To END of
ﬂ @_"@ . @ program

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

Display

~
D
<
B
=
=}
)

3} fea] [a
Linb| [ Lo I e IR [ ]
o3 (g3 &
€] |caf (S5 (B3 [Co

%]
w

AND|

SH)

Lack| I o] I [

L I e

B s o] [
g

-+ ANDOOS is stored is
displayed.

H
&
Y]
23
L)

H
! [adac I Lot
[ o] I e O [ e S

] L‘.:a:_

MO3.is stored is
splayed.

H
&
i
T
~3

=
¥
L

NDTE The zero key marked B mav or mav not be depressed

Circuit for exercise and programmmg example :

HHH—HQ ®

050

= ®
03/ 3 Bsec

-~ Bearch is completed.

.. Search is completed.

NOTES:

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

2. When the set value of a TIM, CNT, SR, or TCM instruction is
to be searched, the TIM, CNT, SR or TCM instruction must
be searched before depressmg the (] key.(The set value
cannot be called directly.}

8 SEARCH OPERATION OF RELAY NUMBER

Referring to the circuit for exercise and programming

e¥ggnple shown below, an example of searching _%f— and

_z°5 throughout all addresses is explained here.

Address '0203"" where

Address '0207"' where
1

0200 LD 000 0208 ouT 050
0201 AND 001 0206 LD 050
0202 OR 050 0207 TIM 03
0203 AND 003 0208 35
0204 AND 004 0209 END
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® Operating procedure

- PROGRAM

~—Relay No.—, .
S O g F Dl T TR st

B—E-E-E-E Eiee

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

® Display

A
©
<
b3
Q
o
)
m
W
wn
o
>
o}
>

& E &

- ca-l:ﬁ !:5

, |ea| €3

Cal (C (€3

Ca (C3) [Caf €3] |3

Reiay No:
setting

Hioja
] |ca] |€a lea
&2

ca| (€3

——

Search

1 Search is
completed. 1__

H
=
Py

cal |
[nda
Limiy

| B Lo

=

=

Loy

e I ot
23 ca) |E5

3 |53
[

Relay No,
setting

B
l:ﬁ tf:,
Lo’ I Lo
o3 =
=3 =3 (23] &y

il
=
i
ey

Search
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® Circuit for exercise and programming example ca
Q00 01 003 004 o I
i ——®
050 ' Q)
_I B Relay No. is
changed.
050 -
' 03/ 3.5sec E‘
TiM03 ﬂ
% ® =
Check if da;i;ls
been writien correctly.
0200 LD 000 0206 1D 050 Address is
0201 | AND | 001 0207 | TIM 03 2cvanced.
0202 OR 050 0208 35
0203 | AND 003 0209 | LD-TIM | 03 e
0204 AND 004 0210 ouT 051 -
0205 ouT 080 S 0211 END @
NOTES: Relay No. is
1. Depress the RELAY CONTACT key, enter the relay number E] changed,

{also depress the OP key in case of a TIM, CNT, SR, or KR
instruction), and depress the SEARCH kev respectively until
the last address of a program.
The CPU stops at each pertinent address where the relav
number being searched is located.
In other words, the relay number search operation is
executed from the address being presently displayed to the
address when an END instruction is located or to the last
address.
Accordingly, if another relay number is to be searched can-
‘tinuously, depress the CLEAR key once,

2. in this operation, the set value of a TIM, 'CNT, or SR instruc-
tion and the OFF time set value of a TCM instruction cannot
be searched,

3.4.12 Contact {coil} number change opetation

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

a program-due to a circuit modification.

® Operating procedure
Referring to the circuit for exercise and programming
example shown on the right, an example of chahging
output relay No. 050 to 0565 is explained here.

~G)-L)—f

()] Suress
OO0~ -[0 oserws
=

Changed to
LDO5S

NOTE: The zero kay marked E} may or may not be depressed.

oo
oy

® Display

Key ADDRESS

s Nakal

vauu
OUT) 10717 -

"""" LiLierir

[mafrr

@ """ [T
@ ki) OUTO050
o d is searched

) [CZEs

Li Lt

== 7

22
Lax
23

® Circuit for exercise and programming example

000 001 003 004 =
050, 002 ' —
H——I
ola 3 & D £
0200 | LD 000 0205 | AND | 003
0201 | AND 001 0206 | ANDNOT| 004
L0202 [ EDi o] 060, 20207 OUT. ;| 050
0203 |ANDNOT| 002 0208 | END
0204 OR-LD |

NOTES:

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

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

3. When a TIM, CNT, SR, TCM or STEP No. instruction is
changed to another instruction, the set value of the instruc-
tion will be deleted from memaory.

All the address numbers after the change of a TIM, CNT, SR,
or STEP No. to another instruction will be decremented by 1.
With a TCM instruction, however, al! the address numbers
will be decremented by 3.
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4. When a TIM, CNT, SR, TCM, or STEP No. instruction is
changed from another instruction, an address in which the
set value is to be entered will be automatically secured and
all the address numbers after the TIM, CNT, SR, or STEP
No. will be incremented by 1. With the TCM instruction, all
the address numbers will be incremented by 3. In this case,
the “PROGRAM OVER" indicator will illuminate unless the
last address has space for 1 or 3 words, respectively,
prohibiting the instruction from being written into memory.

5. When an OUT-TIM, CNT, SR, KR, OUT-NOT, OUT-SR,
OUT-NOT-SR, OUT:KR, or OUT-NOT-KR instruction is to
be changed to anather instruction, also check the circuit
related to the instruction,

6. 1n the above operating procedure the CLEAR DISPLAY key
may be omitted from key entry.

7. After the contact {coil} number has been changed, be sure to
perform the Program Check-operation | ~ =l ) to con-
firm that the program is free from any programming error.

8. A beep sound will be generated upon depression of the |
after the address number has reached “2047.”" A beep sound
will also be generated upon depression of the key when
the address number is *0000.”"

3.4.13 Contact {coil) addition operation

This operation is employed when the contact {or coil)
number is to be added due to a circuit modification.
® Operating procedure '
In the following, the procedure of adding S between
—I and 3 is shown.

PROGRAM

r—Relay No.m-—\
FIV) p— — — —fan
[o)—~{s)(e]
LEd S
—Relay No.—\
B~
=+
NOTE: The zero key marked @ may or may not be depressed.

. Disp]éy

DATA

Key

au

b
3o
Ty g

m

w
) &

Lns]
Lo

OQutput
instruction
is searched.

4
Lo
23
o |La) (23] (<2
(2ol [T

i

=
(4]

-
Lo
=

Address
10 be
inserted.

HEREHRE
LI [ L | Y et
Lo I | v B L
[ ] I Lot I )

1=
T35

Instruction
is-inserted.

L] L e [ ) R T Lo
L 00 I L O L T A L I ('

(| I st L i Y ' e
Cey| (o] (S M| [y

e
i
Caf =
[y

enn it

Check if instruc-
tigns after the
inserted address

SLEER

b
Py
o
-3

are properly
stored in
memaory.

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

® Circuit for exercise and programming example

000 001 003 004
()
055 002 005

R

Before insertion

ress]

LD 000 0205 | AND | 003
0201 | AND | oo - 6206" | ANDNOT] 0
0202 | LD 055 0207
0203 | ANDNOT| 002 0208

0204 OR-LD

0200 | LD | 000

0201 AND | 001 ,

‘0202 LD 085 ANDNOT
0203 | ANDNOT| 002 1. outr
0204 | OR-LD END

3

NOTES: _ _

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

2. When a TIM, CNT, SR; TCM or STEP No. instruction is
inserted, the address where the set value of the instruction is
to be entered wiil be automatically secured,

3. If a “"Program Over’ condition ocgurs as a result of the
instruction insertion, the “"PROGRAM OVER" indicator
iluminates and a beep sound is generated to alert the
operator. ' ’

4. |f an attempt is made to insert an instruction into the address
where the set value of a timer or counter has been set, a beep
sound is generated to signal the operator that the instruction
cannot:be inserted.- - — — — — . S e

5. In other than the PROGRAM mode, no instruction can be
inserted. -

6. After the instruction to be inserted has been entered,
depression of the INSERT key two or more times in succes-
sion will be ignored and no instruction can be entered.

7. After the insertion of the instruction, confirm instructions
before and after the inserted address,

8. After the contact [coil} number hat been inserted, be sure to
perform the Program Check operation { -k ) o
confirm that the program is free from any programming
error. .

3.4.14 Contact (coil) deletion operation

This operation is to delete contact {or coil) number(s) from
a program due to a circuit modification,

® Operating procedure

Referring to the circuit for exercise shown below, an
example of deleting 4'0;4_ is explained.

i- PROGRAM
— Relay No.—,
B—To |~ {s]—{)--f]

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

—a
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e

[ndn | N Lol
oo’ [ Lot
al =3 =2 |E3

QUT instruction
is searched.

gl = [
o B3 (5
I
5| 23| [Ea] e o

a

Address to be
deletad,

H
=
iy

e
Law]

Preparation for
deletion

Address is
incremented,

An instruction
__immediately
befare the one 10
be deleted is
confirmed.

ea 1S3
™~y iy
232
-] =

L]
¥
[néa
-t

=)
=
™y
[

Circuit for exercise and programming example

000 001 003 005 |qgp4a
A (s
055 002
Before deletion . @
i P
0200 LD AND
0201 AND 0206 AND
0202 | LD 0207 [ ANDNOT|:004;
0203 |ANDNOT 0208 ouT
0204 OR-LD 0209 - END
After dale‘ﬁon& * .
| N YT Bl Dat
0200 LD 000 0205 AND 003
0201 AND 001 0206 | AND 005
0202 LD 055 0207 ouT 055
0203 |ANDNOT| 002 0208 END
0204 OR.LD 0209 '

¥
NOTES:

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

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

2. When a TIM, CNT, SR, or TCM instruction is deleted, the
address where the set value of the instruction is located will
also be deleted automatically. Only the set value of a TIM,
CNT, SR or TCM instruction cannot be deleted. {A beep
sound will be generated if an attempt is made to do so.)

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

4. After the deletion of the instruction, be sure to execute the
Program Check operation ( -] ). Particularly, the
program check is mandatory when such an instruction as LD,
OUT, TIM, or CNT is deleted.

SYSMAC-P5R
® Display 3.4.15 Set value change operation of timer and counter
Key ADDRESS DATA This operation is to change the set value of a timer or

counter during the executios of a ladder diagrarm program,

The set value changed in this operation will become effective

only whan the timer or counter operates next time.
& Operating procedure

‘MONITOR

enr —No—
-
——Set valug——,

g-0-00-@

¢ Display
- {Example) The set value is changed from Bsec to 8sec.

™
=
=)
m
w
o

R

DATA

Key

H

et I Lt

L I D’

o | [ b ' O [
a3 (53] =3 1S3

Julala
ool |
c
=

WRLTE [

3.4.16 Time setting operation of the 24;hour clobk

This operation is to correct or advance the time indicated -
by the 24-hour clock. . .. .
® Operating procedure

PROGRAM

Hnurs MInLI'lES
=-8-00 002
® Display
{(Example) The time is changed from 16 30t017:20
hours.

Key CLOCK DATA
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4. Step Advance Type Programming
4.1 Assignment of Relay Numbers

Relay numbers correspond to the data memo'ry areas and -
the operation {ON/OFF state) of each relay is stored in the

corresponding memory area.

4.1.1 List of relay numbers
¢ Type SCY-PSR10E

The method of assigning relay numbers used for the step

advance programming is as follows,

000 001 002 003 004 005 006 007 008 009
010 011 012 013 014 015 016 017 018 019
'r;‘g'g',‘ 48 - 020 021 022 023 024 025 026 027 028 029
030 031 032 033 034 035 036 037 038 039
040 041 042 043 044 045 046 047
050 051 052 053 054 055 056 057 gV_ThES CON0
: 058 059 080 061 062 063 064 065 is used.
Output a8 _ 066 067 063 069 070 071 072 073 gVThEg CON-1
relay 074 075 076 077 078 079 080 081 is used,
082 083 084 085 086 087 088 089 ‘é\’Thgg CON-2
090 .| o091 092 093 094 095 096 097 is used,
098 099
100 101 102 103 104 105 106 107 108 |. 109
110 | 111 112 113 114 115 116 117 113 119
120 121 122 123 124 125 126 127 128 129
130 131 132 133 134 135 136 137 138 139
140 141 142 143 144 145 146 147 148 149
150 151 152 153 154 155 156 157 158 | 159
Internal 160 161 162 163 164 165 166 167 168 169
auxiliary 152 - -
relay 170 171 172 173 174 175 176 177 178 179
180 181 182 183 184 | 185 186 187 188 189
190 191 192 193 194 185 196 197 198 199
200 201 202 203 204 205 206 207 208 | 209
210 211 212 213 214 215 216 217 218 219
220 221 222 223.. | 224 275 226 227 228 229
230 231 232 233 234 235 236 237 238 " 239
240 241 242 243 244 245 246 247 248 249

250 0.1sec clock

251 1sec clogk
Special 252 1min clock :
auxiliary 6 953 Turns ON when the battery is
relay abnormai.

754 Turns ON when the 24-hour

cloek is abnormal. -
2b5 Normally ON

NOTE: With the SCY-PSR10E, relay numbers other than above

cannot be used.
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¢ Type SCY-PSR30E

000 001 002 003 004 005 006 007 008 009
. _ 010 012 012 013 014 015 016 017 018 019
:;‘]‘:;t 32 - 020 0z1 022 | 023 024 025 026 027 028 029 -
030 031 B
050 051 052 053 054 055 056 | 057 SW%’EE CONG *
058 059 060 061 062 063 064 - 065 is used.
Qutput gt 3 066 067 068 069 070 071 072 073 ‘é’VThEeg CON-1
relay 074 | 075 076 077 078 079 080 081 is used.
082 083 084 085 086 | 087 088 . 089
080 091 092 093 094 095 096 097 008 099
100 101 102 103 104 105 106 107 108 109 -
110 111 112 113 114 115 116 117 118 | 119
120 . 121 122 123 124 125 126 127 | 128 129
130 131 132 133 134 135 136 137 138 | 139
140 141 142 143 144 145 146 147 148 149
150 151 152 153 154 155 156 157 158 | - 159
;:txe]“;ar' 168 3 160 161 162 163 164 165 166 167 168 169
relay v 170 17 172 173 174 175 176 177 178.] 179
180- 181 182 183 | . 184 185 | 188 187 188 | 189
180 ¢ 191 192 193 | . 194 |- 195 196 | . 197 198 .| 199
200 201 202 203 |- 204 | 208 206 207 208 | 209
210 211 | 212 213 | 214 215 216 217 218 | 219
220 | 221 222 223 | 224 225 226 227 | 228 229
230 | 231 232 233 234 236 | 238 237 238 239
240 | za1 242 243 244 245 246 | 247 248 |. 249

NOTE: * The SCY-P5R30E is provided with 24 output relays {050 thru 073). Relay Nos. 074 thru 081 are the auxiliary relays which can be
turned ON or OFF within the step controller group 1 program.

250 | O.1sec’clock - : : 4.1.2 Determmatlon nf IIO relay numbers

o S| 25t | tsecclock o 1. In a sequence circuit diagram which is. .generally known
Special | 252 - Imin clock ' a sequence circuit is drawn with input/output devices
f:l::'ar\' I 6 253 Il;‘;glfrg;\l' when t_"e ba“er" I8 included and 1/0 device symbols and relay numbers are

] 54 | Turhs ON when the 24-hour -arbitrarily.determined. However, since_ the SYSMAC-..
| elock isabnormat: PSR cannot recognize such arbitrary |/0 device svmbols
265 NormaHy ON o “and relay numbers, it is necessary 1o detérmine the /O
NOTE: With the SCY-PBR:}DE relay numbers other than above terminals to which |/O devices are tc be connected.
canriot be used. - ' 2. The SYSMAC-P5R requires the relay numbers

corresponding to the I/Q devices for programming. The
relay numbers are determined by the locations (170
terminals) of 1/Q ferminal blocks to which the 1/0
devices are connected. Each of these relay numbers must
be used for the step advance type programming.
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f_"’ %u_sﬂ
Y | L n
(PB1)
comf o[ 1]2]3]a]s]e]7 oo |
com| 24 [ 25{ 26| 27| 28 | 29| 30| 31 fcom )

Input terminal block

SCY-PSR10E

Output terminal black

com| 50 | 51| 52| 53 | 54 | 55 |com{com| 56 | 57| 58 | 59

COM| 74 | 75 | 76| 77| 78 | 79 |COM|COM| 8D [ 81 82 | 83

N A—L

il??EOL1)

Power supply for load

NOTES:

1.
‘2

4.1.3

Cutput relay coil numbers may be used in duplication within
the same step controller,

For FType SCY-PER10E, relay numbers 050 through 097

can be used as output relays, For SCY-PSR30E, relay
numbers 050 through 073 can be used for the same purpose,
For Type SCY-PER10E, relay numbers Q00 through 255

can beused to set input conditions, For Type SCY-PSR30E,
relay numbers 000 through 031 and D50 through 255 can

be used for the same purpose. The number of input condi-
tions is not limited.

Determination of internal auxitiary relay numbers

The SYSMAC-P5R has a number of internal auxiliary relays
which are used for internal data transfer in sequence circuits.
They are independent of 1/0O devices in sequence. Since the
internal auxiliary relays are the data memories incarporated
in the CPU, no wiring to the 1/0 terminals is required. {In
other words, they cannot be used as coniact outputs.)

NOTES: 1.

Internal auxiliary relays cannot be used as the output
relays. However, they can be used to set input condi-
tions. The number of input conditions is not limited,
2. Relay numbers may not necessarily be assigned con-
secutively.

414

Determination of special auxiliary relay numbers

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

250:

_ 251:

2b2:

263:

254:

2565:

—48—

This relay is used to generate 0. 1sec clock. When used
in conjunction with a counter, it functions as a timer
for memory retention during a power failure,

* 1 scan time
(NOTE: When the scan time is less than )

50msec,, a pulse signal with a
duration equivalent to the
scan time is cutput every 0.1sec.

This relay is used to generate 1sec clock.

When used in conjunction with a counter, it functions
as a timer for memory retention during a power
failure. The relay output can also be used as a flicker
signal.

This relay is used to generate 1min clock.

When used in conjunction with a counter, it functions
as a timer for memory retention during a power
failure, '

sec

This relay operates when a battery failure occurs and
releases when the battery is returned to normal. When
this relay operates, the BATTERY FAILURE indica-
tor on the front panel of the CPU illuminates. If the
BAT FAULT signal is desired to be transmitted
externally, prepare and program a circuit using the
contacts of this relay.

{Refer to paragraph 3.3.2 Applied Programs.}

This relay operates when a clock failure occurs and
releases when the 24-hour clock is returned to
normal. To release this relay, push the CLEAR key.
If the CLOCK FAULT signal is desired to be trans-
mitted externally, prepare and program a cireuit using
the contacts of this relay.

(Refer to paragraph 3.3.2 Applied Programs.)

This relay is normally in the ON state.

S
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_ 4.2 Instruction Words
ht _ - . .
! 421  List of instructions
& SCY-P5R10E .
' tle
Step Specifies the group number of a step advance type program.
STEP STER _ controller W
CONTROLLER CON group designa-
tion {0 ~ 2}
e Indicates the end of a step advance type program for the :
STEP END D - — specified group number. W
Indicates the end of a ladder diagram program for manual
MANUAL END m”g — - operation of a step controller, W
Relay number | Relay number | When the relay Nos. specified by DATA-1 and DATA-2 are
LOGICAL AND ﬁ{N,_D {000 ~ 047, | {000 ~ 047, | ANDed, the program proceeds to the next step if the result of W
050 ~ 255} 050 ~ 265} the AND operation is"1.” )
Relay number | Relay number | When the relay Nos, specified by DATA-1 and DATA-2 are
LOGICAL OR {000 ~ 047, {000 ~ 047, ORed, the program proceeds to the next step if the result of w
= 050 ~ 255) 050 ~ 255) the OR operation is *1."”
: - Set count Clock input When the clock-input specified by DATA-2 is counted and-
TIMER TIM value {000 ~ 0p02) reaches the set time value specified by DATA-1, the program W
{000 ~ 255} proceeds to the next step. '
) COUNTER Set count Count input When the count input specified by DATA-2 is counted and
CNT value {000 ~ 047, reaches the set count value specified by DATA-1, the program W
{000 ~ 255) 050 ~ 2565) proceeds to the next step.
Step to which Relay number When the condition of the relay No. specified by DATA-2 is
CONDITIONAL P program (000v~ 47 YES, the program jumps to the step No. specified by DATA-1. W
JUMP jumps’ 050 ~ 255)' If NO, it proceeds to the next step.
{001 ~ 099) )
® SCY-P5R30E
Specifies the group number of a step advance type program. e
STEP STEP _ controller w
CONTROLLER CON group designa- )
tion {0~ 1) S _
STER ' Indicates the end of a step advance type program for the
STEP END END - - specified group number. 7w
ANU Indicates the end of a ladder diagram program for manual
MANUAL END € N D) - - operation of a step controller. w
N Relay number | Relay number | When the refay Nos. specified by DATA-1 and DATA-2 are
- LOGICAL AND _“_D (000 ~ 031, {000 ~ 031, ANDed, the program proceeds to the next step if the result of W
) 050 ~ 2556} 050 ~ 255) the AND operation is ”*1."" :
Relay number | Relay number | When the relay Nos. specified by DATA-1 and DATA-2 are
LOGICAL OR {000 ~ 031, {000 ~ 031, ORed, the program proceeds to the next step if the result of Tw
= 080 ~ 255) 050 ~ 255) the OR operation is 1. .
Set count Clock i 1 When the clock input specified by DATA-2 is counted and
TIMER ™ value (088 Jn0p3u1 reaches the set time value specified by DATA-1, the program w
{000 ~ 031, 050 ~ 255) proceeds to the next step.
050 ~ 255)
Set count Count input When the count input specified by DATA-2 is counted and
COUNTER CNT value (000 ~ 0?31 reaches the set count value specified by DATA-1, the program W
{000 ~ 031, 050 ~ 255)' proceeds to the next step.
.| 050 ~ 255} . . -
Set to which Ralay numb When the condition of the retay No. specified by DATA-2 is
CONDITIONAL cp program (OOSVN 331 B | YES, the program jumps to the step No. specified by DATA-1. W
JUMP jumps 050 ~ 255)' If NO, it proceeds to the next step.
{007 ~ 099)
)
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422  Explanation of instruction words

M STEP CONTROLLER/STEP END (STEP CON/STEP .
END) INSTRUCTIONS
These instructions are used to specify the group number
of a step advarice type program and to indicate the end
of a step advance type program for the specified group
number, respeciively.

[oTm === == == == === "1
1
‘| stepcono]  [sTEPconi] :' | sTEP-CON 2 |
1 )
A N NS S
tl | I b 1
H o b !

1
: I Step ] ' seep. | | step i
it advance | 1 advange 11 | advance |
) type .y I type b1 type }
‘3= program I program | | = program |

1
¥ P AR
[ Yy, _....__.: L——.-—... ——— 1 L—__ '_—..-.'..J
| |
:| STEP-END | [ sTeP-END | E | step-enD |
; ] : |
t| MANUEND| [ manu-END |+ [ mANU-END |
Lo .- _SCY-PER3FE_ ______ '
SCY-PSR10E

NGTES:

. Step advance type programs in STEP CON 0,1 and 2 can be
operated concurrently. STEP CON 0, 1 and 2 may not
necessarily be used consecutively. . .

2. Immediately before each STEP CON instruction, the condi-
tions that cause the entire step advance type program to
operate {i.e., cutput inhibit, forced advance, auto advance,
auto/manual and reset) are always required.

B MANUAL END (MANU END} INSTRUCTION

To operate any of the three step advance controllers
manually, program a manual circuit after the STEP END
instruction using the ladder diagram programming method,
and then enter the MANU END instruction. Where a manuat
circuit is not required, program only the MANU END instruc-
tion.

o When manual circuit @ When manual circuit

is not required. is raqu |red.
STEP.CON O STEP-COND
P r 1
1 1 | I
1 1 | |
I - Step 1 .| -Step I
I advance | |  advance |
i type [ I type !
E program | | program |
1
[ I | }
I i I
4

o
STEP-END STEP-END
MANU-END

—A———)

)

circuit

MANU-END

Manual

B LOGICAL AND INSTRUCTION

Relay number
* 000 ~ 047, 050 ~ 255
{SCY-PBR10E)

# 000 ~ 031, 050 ~ 255
{SCY-PBR30E)

Relay number
& 000 ~ 047, 050 ~ 255
{SCY-P5R10E} .

Q00 ~ 031, 050 ~ 255
{SCY-P5R30E}

® Function
1. The relay numbers specified by DATA-1 and DATA-2
are ANDed and if the result of the AND operation is
“1,” the program proceeds to the next step.
2. Before setting each relay number, the |logical state of
the relay can be inverted by depressing the NOT key.
3. With this instruction, output setting is possible.

W LOGICAL OR INSTRUCTION

‘Relay number
* 000 ~ 047, 050 ~ 255

(SCY-PER10E)

"Relay number
® 000 ~ 047, 050 ~-255
oOR (SCY-P5R10E)
* 000 ~ 031, 050 ~ 255
(SCY-PSR30E) ® 000 ~ 031, 050 ~ 255

{SCY-PER20E)

¢ Function
1. The relay numbers specified by DATA-1 and DATA-2
are ORed and if the result of the OR operation is “1,”"
the program proceeds to the next step. :
2. Before setting each relay number, the logical state of
the relay can be inverted by depressmg the NOT key.
3. With this instruction, output settmg is possible.

M TIMER (TIM) INSTRUCTION

"Clock input
.. b0o ~ 002

Set time value
o 000 ~ 255

® Function _ .
1. The clock input specified by DATA-2 is counted and
the program proceeds to the next step when the
counted value reaches the set time value specified by
DATA-1.
2. Available clock inputs are as follows.
000 —~ Q.1sec
001 = 1.0sec
002 = 1 min
3. With this instruction, output setting is possible.
4. When a power failure occurs, the present value of the
timer is cleared from memory.

B COUNTER (CNT) INSTRUCTION

Set count value
000 ~ 265

Count input
® Relay number
060 ~ 047, 050 ~ 2565
{SCY-PSR10E)
® Relay number
000 ~ 031, 050 ~ 255
{SCY-PSR30E)

—50—
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® Function

1. The count input specified by DATA-2 is counted and.
the program proceeds to the next step when the
counted value reaches the set count value specified by
DATA-1.

2. Before setting a count input, the logical state of the
counter can be inverted by depressing the NOT key.

3. With this instruction, output setting is possible.

4. When a power failure ocecurs, the present vaiue of the
counter is cleared from memory.

Relay number

© 000 ~ 047, 050 ~ 255

Step to which

SYSMAC-PSR
® When AND instruction is used with ladder diagram
instructions,
00 002 003 o4

1
-

)

Ladder diagram
program

STEP NO. 10

AND 100 005

Proceeds to next
step whan the
candition is
established.

Step advance
type program

ce program jumps {SCY-P5R10E) ' B
001 ~ 098 e 000 ~'031, 050 ~ 255 G R ANCGNesS )

{SCY-P5R30E) 0200 LD ) 001

‘ 0201 AND ) 002

® Function 0202 AND 003

1. When the relay number specified by DATA-2 is YES, 0203 : .‘ AND 004
the program jumps to the step specified by DATA-1. 0204 ouT 100*

I NO, it proceeds to the next step. e ‘ 5 ‘

2. Before setting each relay number, the logical state of 0350 ~ 0366 10 AND 100 005

the relay can be inverted by depressing the NOT key. NOTESY . :

3. With this instruction, output setting is impossible.

4.2.3  Application of instruction words
B PROGRAMMING FOR ANDING MULTIPLE INPUTS
& When AND and CJP instructions are used

AND 001 002

Proceeds to next
step if the condition
is established. ’

0200 ~ 0206 10 AND oM 002 -
0207 ~ 0213 11 CJP 010 *003*
0214 ~ 0220 12 clp 010 *004
0221 ~ 0227 13 CJP 010 *005
NOTES: ' ] -
1. Since a CJP instruction can specify the jump-to-step at the

YES decision, the instruction is used by inverting the final
condition. : .
2. **003 indicates that the input state of 003 is inverted.

1. When a series circuit is composed of relays and the result
is output to an internal auxiliary relay, the program capacity
will decrease if the decision for the auxiliary relay is made
using an AND instruction. .
2. * Signals betwéen a laddeér diagram program and a step
advance type program must be transmitted and received
through outpq'g'r_elavs or intérnal auxiliary relays.

M PROGRAMMING FOR ORING: ML_J,LTIPLE INPUTS
L Whgn_CJP instmctions are used,

0
CJP 014 001
NO
]
CJP 014 002
NO .
2
CJP 014 003
NO
3
CJP 010004
NO
14 Proceeds to next step

when the condition is
) astablished.

0200 ~ 0206 10 CJP. 014 001
0207 ~ 0213 1 clp 014 002
0214 ~ 0220 12 CJP 014 003
0221 ~ 0227 13 cJp 010 *004*
0228 ~ 0234 14

NOTES:

1. Since a CJP instruction can specify the jump-to-step at the
YES decision, the instruction is used by inverting the final
condition,

2. **(04 indicates that the input state of 004 is inverted.

—51—
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® When OR instruction and relay circuit are used.

002
+—I— e
003

Step advance
type program

10
OR 100 004

Proceeds to next
step when the
condition is
esiablished.

0200 LD - 001

0201 OR 002

0202 | OR 003

0203 ' ouT 100*

0350 ~ 0356 10 OR 100 - 004
NOTES: ' R

1. When a parallel circuit is composed of relays and the-result is
output to an internal auxiliary relay, the program capacity
will decrease if the decision for the auxiliary relay is made
using an OR instruction.

2, *3ignals between a ladder diagram and a step advance type
program must be transmitted and received through output
relays or internal auxiliary relays.

B TO REPEAT A STEP ADVANCE TYPE PROGRAM
{(FOR EXAMPLE, 10 TIMES_]'

STEP.NO. 0-21
———{ce GNT
STEP.NO. 0-22
I R 10
CNTI10
e ®

10| AND 001002 ]

S Repeat the step
advance type program

OR 010011

NO

20

TiM 100 Q00

22

To next step when the
condition is established.

HBEs

0200 ~ 0201 LD, STEP NO. 021
0202 ~ 0203 LD, STEP NO. 022
0204 CNT 10
0205 010
0206 | LD, CNT 10
0207 ouT 100*
) )
0360 ~ 0356 10 AND - 00t} 002
) )
0420 ~ 0428 20 OR 010 | 011
0427 ~ 0433 21 CcJP 010 | *100
0434 ~ 0440 22 TIM 100 | GOG

NOTES:

1. Develop a counter circuit using ladder diagram instructions to

count the number of repetiticns, output the count-up signal
to an internal auxiliary relay and then make a decision on the
result with a CJP instruction.

2. Signals between a Jadder diagram program and a step advance
type program must be transmitted and received through

output relays and internal au

xiliary relays.

B TO OPERATE STEP CONTROLLERS PARALLELLY

STEP.No. 0-10

S — )

STEP.NO. 1-20
11 i

)

Step cantroller group O

101

Step controller group 1

Program A

AND 101 101

Program B

P
N
20

Program C
AND 100 100

Pragram D

TIM 200 000

Program E

t

To next step when
the condition is
established.

I

To next step when
the condition is
established.

4200 ~ 0201 LD, STEP NO. -1 010
0202 ouT 100 .
0203 ~ 0204 LD, STEP NO. 120
0205 auT 101
-
s s
[Program A) Step
0360 ~ 0356 10 AND 101 | 101 controlter
{Prograrn B) graup 0
( (
) J
-
{Program G}
0600 ~ 6506 | 05 AND 100 | 100
Step
78 controller
[Program D) group 1
Q705 ~ 0711 20 TIM 200 | 00O
{
) {Program E}

Programs A and C operate parallelly, and then program C
stops at step 05. When program A advances to step 10
and stops there, program D will start operating.

® ‘When program D advances to step 20, programs B and E

—B2—

will start operating.
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4.3 Programming

4.3.1  What is a step advance type programming?

A step controller segments a process or operation according
to the movements of inputs and outputs to be controlled
by taking each such movement as is expressed on a timing
chart. Each segment of the process or operation is called
“GTEP.” The step controlier advances the segmented steps
depending on the conditions such as timer, counter,
external signal, etc. |t establishes both the load for each
step and the conditions to advance each step.

For better understanding, if the step advance process is
assumed to be a relay race, runners A and B correspond to
actual loads, while the baton passing corresponds to step
advance conditions. Step advance conditions are hereafter
referred to as *’Instructions.” Since the step controller
permits programming according to the movement of a
controlled system (e.q., movement of a machine) without
the need of sequence diagrams previously prepared hy
specialists such as electrical engineers, programs can be
made easily by mechanical engineers and even by persons in
charge at sites.

Load setting {A) ' Load setting (B}

Baton passing

>

Process 2

Step advance condition
{Instruction)

Process 1

4.3.2 Programming procedure

The SYSMAC-P5R has been designed to permit easy
programming. After designing a control system and listing
required input/output devices, prepare a program following
the procedure described below. Using the following
example of operation, procedures from the preparation of
timing charts to practical programs are explained.

[ Forward movement A
Reverse movement
@]
Rear end Front end
LS LS
1 2

SYSMAC-P5R

1. When start button {PBS) is depressed with LS1 in the
ON state, the truck driving motor rotates in the forward
direction, causing the truck to move forward.

2. When LS2 is turned on, the motor stops and at the same
time the timer starts to function.

3. The motor rotates in the reverse direction after the set
time has elapsed (3 sec.), causing the truck to move
backward.

4. L51 is turned ON, and then the motor stops.

Input/cutput terminal

Preparation of
o number assignment

tiring chart ™™~

Preparation of
coding sheet

Program writing

Segment the operation by the sequence of each process and
ptepare the timing chart as shown below with the data
{input) and work or load {output} expressed on the timing
axis. o

[Ty i ey ‘;ﬁ' o
e
prissilas st IS¥iE

f
il

OO

— Timing axis

Preparation of ! “Input/ottplt terminal .
timing chart number assignment .

| Preparation of -
coding sheet

Program writing

Since the SYSMAC-PER cannot identify input/output
devices by names such as sensor, motor, etc., determine the
input/output terminal numbers and assign them to the
respective 1/0 devices so that they can be recognized in
programs.

Input terminal numbers: 000 through 047

Output terminal numbers: 050 through 065
{with STEPCON O

—
Descriptioniofinput
A iean i S :
St e

oo

S0 Pl g e

e e
ousment
T B e e g g 3
Ementofmotor L ME 050
e AR B R

EREoRotor o1 MR | 051

B S S e

—h3—
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Preparation of ! Input/output terminal
timing chart number agsignment Ladder )
B diagram
program
ot D B . Qutput relay number
Preparation.of.: .
-/goding sheet - Program writing STEP-CON 0 5005 1052)0530540s5j056jn5 sgsostlos|eazloeqoenss)
— Ll Step 1 -
. . Step 02: E—
Prepare the specified coding sheet as shown below with the
predetermined instruction words. Reproduce the cading aragructian
sheet {blank form) attached to this manual for use in
. CAND
programming. on
CNT QOutput setting
Address STEP Instruction Data Output : B
No. DATA-1| DATA-2 | 050|051 |052] 053|054
)
0020 STEP CON 0
0021 ~ 0027 | 01 |AND Qoo 001
0028 ~0034 | 02 |OR . 002 002 ON s
tep 98 ]
0035~ 0041 | 03 [TIM 030 | ooo step 95| STEREND
ug:: ~0048 | 04 |OR 001 001 [on WANUEND
0049 ~ 0055 | 05 |STEP END
0056 T~ )
} ‘ Instructions that allow output setting:
’ AND
OR
e \\ TIM
/‘ ? CNT
N\ 7/ {nstructions that do not allow output setting:
N Jrd CJP (causes the output state of the previous step to be
T~ _— retained)
. : STEP END {causes all outputs to turn off}
P_reparatri‘on of - Inpugfoutput terminal STEP CON
timing chart . number assignme
aer ssignment MANU END
»| Preparation of - :
cading sheet - |- : Program :

Write a program through the program console referring to
4.4, Operating Procedure.

433 Relationship between steh and output

Each step {01 ~ 99} of a step advance type program has an
area to store instructions and an area to set outputs. Note
that some instructions allow output setting while other
instructions do not, With the instructions that allow output
setting, an output turns on when it advances to the step
where the output setting exists and turns off at the step
where no output setting exists, With the instructions that
do not allow output setting, one instruction causes the
output state of the previous step to be retained, while
another causes all ocutputs to be turned off,

—54—



OMRON

4,34 Relationship between step controller groups and
outputss

® SCY-P5R1T0E

Step advance programming is possible for a maximum of 3

step controller groups to determine the outputs to be

controlied by each group.

[ stercono]  [sterconi]| | sTerconz |
Qu1- 050 Qut- 066 Out- 082
put put put
relay 051 relay 067 relay 083

082 058 084
053 069 085
054 070 086
055 on 087
056 a72 088
057 073 089
058 074 030
059 075 . 091
060 076 092
061 017 093
062 078 094
063 079 095
064 080 096
065 081 097
NOTES

. Dutput relays assigned to Ohe step controller group cannot
be used by any other step controller group,

2. Output relays alone can be subjected to ON/OFF control, while
internal auxiliary relays and special auxiliary refays cannot.
However, logical decision is possible with the AND, OR, CJP, or
CNT instruction,

3. If any output relays used by each step controller group are used
in a ladder diagram program, reiay coil numbers will result in

. duplicattan, except when used in a manual program.

¢ SCY-PS5R30E
'Stép sdvarice’ programiming is possible for a maximum of
2 step controller groups to determine the outputs to be
controlled by each group. '

[_STEP coN 0 | l STEP-CON 1 [
Qut- 80 Out- 66
put put
relay 51 retay 67

52 68
53 a9
5 70
55 71
56 72
57 73
58 ' 74
59 .| 7
> .
60 =| 76
&1 =77
a
62 £
=4
63 Z| 19
64 80
65 81

NOTES:

1. * Qutput relays assigned to one step controller group cannot
be used by any other controller group. However, relay Nos.
74 ~ 81 within the step controller aroup 1 are for use as
internal auxiliary relays in Jadder diagram program.

2. Output relays alone can be subjected to ON/OFF control,
while internal auxiliary relays and special auxiliary relays
cannot, However, logical decision is possible with the AND,
QOR, CJP, or CNT instruction. .

3. If any output relays used by each step controller group are
used in a ladder diagram program, relay coil numbers will
result in duplication, except when used in a manual program.

SYSMAC-P5R

435  Operating conditions of the step controller
Immediately before programming each step controller
group (STEP-CON 0~ 2}, a program to specify the operat-
ing conditions required in controlling the group must be
entered,

000
{— Output inhibit
100}
i “___W___ Forced advance
(Advance input
002 Auto advance
H‘ {Auto/manual
advance
——"——ﬁ———- Auto/manual
004 .
_—‘II—A%-—D— Reset
STEP-CON O
Step advance type program
STEP-ENB
Manual program
{To operate a step advance
program manually,
program a manual circuit
after the STEP- El}I!P adder
instruction using the la
MANU-END diagram frogramming
method.
’/——\__—’/

® Operating conditions

: " Turns off all the
"ON* e _n sone | *OFE" | biitaits within

the group.

Executes the step
advance type
program and
advances accord-
ing to the
programmed
“QOFF" e “ON" “ON” | "OFF"" | conditions. After
the execution of
the STEP END
instruction, the
program auto-
matically returns
to step O1.

v_n vo_se _u " o | o « | Executes the
OFF OFF manual program,

Executes the step
advance type
pragram and
“OFF" | “ON" | “OQFF" | “ON" | "QFF" | advances by the

. forced advance
[Advance input}

Executes nothing
i y_nt e o #oN" | and waits at step
01.

NOTE: “—" Dash indicates that the condition of this relay number is
not considered for the function to cperate.

—B5—
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4.3.6  Relationship between address number and step
number

In the ladder diagram programming method, a location
where a program is written is expressed as an “"address,”
whereas in the step advance type programming method, the
same is expressed as a “'step.””

® Program capacity
When programs are to be written using both the ladder
diagram and step advance type methods, add the word
lengths of all the instructions to be used by referring to
the word length of each instruction indicated in the list
of instructions, so that the programs to be writien do
not exceed the max. memory capacity. Note that 7
addresses correspond 10 one step.

0000 LD 000 1w

000 001 002
— H 0001 OR 066 | 1w
UGI 6 0002 AND 001 w
' . 0003 AND 002 W
1?50 w_ 100 0004 ouT 066 iw
003 0005 LD 100 W
] 0008 AND-NOT-TIM 01 1w
100 0007 OR 003 1w
{I TIM) 5eec 0008 - ouT 100 W
100 TIMO1 0009 LD 100 1w
t—1—ex1e 067 0010 TIM 01
004 — o011 . . 050 20
-—IOOI_»_E—, Output inhibit 0012 5 100 W
: -NOT- 01 W
e fats 2 e
006 Auto advance .
1 . "(iﬁ‘?;gé’gganual Step advance 0015 : LD_ 004 w _
007 operating condition 0016 LD 005 1w
t+——F———Auto/manual program 0017 _ LD 006 |, AW
008 | 0018 LD 007 | 1w
i Reset ooie . LD 008 | aw
STEP-CON 0 0020 STEP.CON 0 1w
AND 066 011 002150027 01 |AND 066 011 W
OR 012012 0z |CR 012012 W
TIM 100 000 . Step advance type program 03 [TIM 100000 | 7w
AND 011 100 ' 04 AND o011 1007 7W 7
TIM 200 000 05 T 200 000 W
STEP-END 3| 06 [STEP-END ™
009 011 0063 LD 009 | W
—3 @ 0064 AND-NOT Ton | 1w
010 012 0065 ouT 050 W
i v (& 051 Manual program ) 0066 LD 010 1w
o1z ota (rer 0 4.3 eretivg o057 o2 |
—i—H 052 controller.) 0068 ouT 051 W
MANUEND 0069 LD 013 W
: 0070 AND-NOT 014 1w
END . 0071 ouT 052 W
This program requires 74W. 0072 MANU-END TW
0073 END ] ow
0074
5 )
2047

—56—

NOTE: Addressesin will not he displayed, but only their
corrésponding steps will be displayed.
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4.3.7

Applied program

B To retain the present value of a timer/counter in

memory when a power failure occurs.
When a power failure occurs, all the data except the step

number are cleared from memory. Therefore, if the

STEP
No. 11

STEP No. 12

STEP No. 22
I

251

b

STEP No.21 001 .
A

cp CNTO1

3 50sec

cp CNTO2

i1
CNTO1

R 10

100

11
LLE
CNTO2

+—i

B To start from step 01 upon recovery from power failure

101

s

10 | AND 010 011

11 |OR- 100100

12| OR 012013

)

20 |OR 020021

21 JOR 101 101

22 { AND 022 024

255' 101
255
+—I 101,
" 000 )
— Qutput inhibit
001 .
Forced advance
1 " { Advance input}
002 Auto advance
+— (»g«-utofrr)'nanuai
003 advance
———]F——1 Auto/manual
100 '
b—| }—— Resst
STEP-CON Q-]
01| AND 0100171 |
10| STEP-END
MANU-END

1 cycle
differentiation

Used as
a timer

ﬁ

Ladder
diagram
program

Step
advance
type
program

present value of a timer or counter is to be retained in
memory, use a ladder diagram instruction CNT to
process the internal auxiliary relay and then process the
result with an OR (or AND) instruction,

-SYSMAC-P5R

0200 LD- STEP NO. 11
0201 AND 251*
0202 LD- STEP NO. 12
0203 CNT 01
0204 050
0205 LD-STEP NO. 21
0206 AND 001
0207 LD-STEP NO. 22
0208 CNT 02
0209 _ 010
0210 LD-CNT o1
0211 ouT 100
0212 LD-CNT 02
0213 ouT 101

§ |
0350 ~ 0356 | 10 AND 010 011

0357.~0363 | 11| <OR . e 100040401005

0364 ~ 0370 | 12 OR 012 013
§ §
0420~0426 | 20 | OR 020 021

o427 ~0a33 [ 21 ] ToR _

0434 ~ 0440 | 22 AND 022 024
) ) )

NOTE: * Special auxiliary relay No. 261 generates 1sec ¢lock. .

0200 255
020t - - AND-NOT- - - f - - - 101 .
0202 ouT 100
0203 LD 255
0204 ouT 101
0205 LD Q00
0206 LD oo1
0207 LD 002
0208 LD 003
0209 LD 100
0210 STEP-CON 0
0211 ~ 0217 o1 AND 010 011
§ § §

0274 ~ 0280 10 STEP-END
0281 MANU-END

NOTES:

1. Internal auxiliary relay 255 is normally ON.

2,

—K7—

{at the time of the power failure) and apply it to the result of

STEP CON.

Using internal auxiliary relay 285, prepare 1 cycle differentiation
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4.3.8 Programming examples ' ® Operation of liquid level control
& Operation of machine tool 1. When start button (PBS) is depressed, valve {VL1} is
1. When start button (PBS) is depressed in the condition caused to open so that mixed liquid A, B is dis-
of LS1: ON, forward motor (MF} turns ON, that is, charged down to the lower-limit level. After the
the work table starts moving to the right side, - above process; valve {VL1) is still open for 2 seconds
2. When the moving table turns ON the LSZ at the right, to discharge the remaining liquid.
* the forward motor stops. At the same time, the timer 2, Valve (VL2) is caused to open to start the infusion of
starts to count, fiquid A, __
3. Reverse motor (MR) turns ON after the timer-counts 3. When liquid A is infused up to the intermediate level,
up 7 seconds, that is, the table starts moving to the valve {VL3) is caused to open to start the infusion of
left side. liguid B. )
4. When the moving table turns ON the LS1 at the left, 4. When mixed liquid A, B is infused up to the upper-

limit level, the stirring motor is caused to turn ON for
1 min, 30 sec.

b. The above process {discharge = infusion of liquid A
- infusion of liquid B — stirring) is repeated 3 times.

the reverse motor stops.

6. Discharge,
val — Liguid A
alve - Liqui
i iquid B
VL3
Level switch Start butten
{upper]} FBS
Level switch L=

(intermediate}
Valve

Level switch VL1

{lower) \
Stirring motor m

TIMING CHART

CODING. . .
STEP Data Output
op
Address Ne. DATA-1 | DATA-2 | 050|051 (052 |053| 054
0020 STEP CON 0
0021 ~ 0027 01 AND 000 001
028 ~ QD34 7] OR 002 002 an : .
0035 ~ 0041 a3 TIM 070 0ao -
0042z ~ 0048 04 QR 001 091 OnN LF!Epeat 3 times-—j
0048 ~ Q055 05 STEP END
0056 MANU END
{
N
7 \k
\\ //’

S—
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CODING . .
Address  [STEP oF Data Qutput
o. DATA-1| DATA-2{ 050|051 |052 |053| 054
)
0200 ~ 0201 " LD-STEP NO. 001
0202 ~ 0203 LD-STEP NO. 008
0204 CNT 10
0206 . 003
0206 LD-CNT 10
0207 QUT 100
0208 LD 000
0209 ‘LD o0l
0210 LD 002
0211 LD 003
0212 LD 004
0212 STEP.CON 0
0214~ 0220 | 01 | OR 011 o1
0221 ~0227 |02 | OR 012 012 |ON
0228 ~0234 |03 | TIM 040 000 | ON
0235~ 0241 | 04 | AND M2 013 oN'
0242~0248 | 05 | OR o014 014 on
0249~0255 | 068 | TIM 090 001 oN
0256 ~ 0262 | 07 | CJP 010 100
0263~ 0269 | 0B | OR 012 012 | ON
0270~0276 |08 | TIM 040 000 |ON
0277~0283 | 10 | STEP-END
0284 MANU-END
,
)
J
—
NG — N

SYSMAG-PSR

® QOperation of robot

TIMING CHART

The movements of an industrial robot arm to transfer
products from conveyor A to conveyor B, such as for-
ward and backward, up and down, grasp, release, etc.,
are controlled by the step controller; Though the opera-
tions of the robot arefsop_histicated, the grasping, releas-
ing and rotating movements only of the arm are simply
taken up for the purpose of programming.

Photoelectric
Conveyor A switch
P51 {Input 4)

Conveyor B
{continuausly driven)

CODING
. . Bat: Output
Address STEP OP ki utAu
Na. DATA-1| DATA-2| 066 |067| 68| 069|070
(
7
Q050 STEP-CON 1 . .
Q051 ~ 0067 01 OR 032 32 ON
0058 ~ 0064 0z OR 034 034 ON
0065 ~ 0071 03 OR 031 o3 ON
0072 ~ 0078 04 OR 033 033 ON|ON
0079 ~ 0085 06 TIM . 010 aco
0086 ~ 0092 06 STEP-END
0093 E MANU-END -
{
e
o,
_/ ‘E\
\h-_.__-

59—
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4.4 Operating procedure
4.4.1

Basic functions

Since the CPU retains previously stored
data in memory {by battery back-up), all
the memory contents must be cleared to
write a new program into the memory.

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

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

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

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

This cperation is to place the SYSMAC-
PSR in the RUN (Prograrn Execution)
state.

This operation is to display the operating
state of each relay, or the present value of
each timer or counter during the execu-
tion of a program.

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

This operation is to change instruction{s}
in a program due to a circuit modification.

This operation is to add instruction(s) to a
program due tg a circuit modification.

This operation is to delete the instruc-
tion(s} from a program due to a circuit
madification.

442
Since the CPU retains previously stored data in memory (by
battery back-up), all the memory contents must be cleared
to write a.new program into the memaory.

& Qperating procedure

/—PHOGRAM [
'—PROMWRITER . o] — ]

All program clear operation

® Display

Key ADDRESS

Ready for
All Clear operation

[ o ng o o ol R
—e——an--.All Clear operation
is completed.

NOTES: .
1. By the All Clear operation, all the programs {1/O relays,

internal auxiliary relays, latching relays, timers and counters)

stored in the memory are cleared.

2. Before the key operation, change the mode selector switch
position fram “PROM WRITER' to “"PROGRAM.”

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

4, Upon depression of the MONITOR key, the ADDRESS
display is extinguished. However, subsequent depression of
the CLEAR key causes the ADDRESS display to indicate
“0000."”

A e —— o ——————— ot ot ot e — )

I CAUTION:

I After the PROGRAM mode selection, depression of CLEAR
: key or any key other than the four keys shown above will

| hot allow All Clear operation to be executed. In this case,

| fepeat the operation starting from the made selaction,

L o o o e o e e e e e R e T - — ——
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Address setting is required to designate an address in such
operations as program read, program write, etc.
® Operating procedure

Address setting operation

——Address———

_/— PROGRAM _'_ [_T_]—-[B--E]-—E]

® Display

Key

B
[}
=}
X0

T Ty E:i
Lasta| Y e Y Lot
~f (G <3 m
T3 (=] [53

t
w

(-]
&
=
Y

Address setting
is completed.

Mor
I__ S$TEP NO.
STEP CON NO.

NOTES:

1. Each address is set in 4 digits using numeric data.

- To set address "“0000," no numeric entry is required. To set
address.*‘0003,” depress only-numeric key and to set
address “0023,"” depress only numeric keysTz] and
Preceding zero{s) may be omitted from key éntry,

2. * The step No. and data entered will not be dlsplayed by the
address setting operation alone, To display these, or
keys must be depressed. Since each step corresponds to7
addresses, depress one of the 7 addresses and the correspond-
ing step No. and data will be displayed.

3. In address setting, when numeric data entered as an address
exceeds the max. memory capacity, the first two digits of
the 4-digit address are automatically processed as ""0."” Since
the CPU does not recognize this as an error, the only way to
identify this error is through confirmation by the operator,
For example, with the SCY-PSR30E, if address 2048 is
entered, it will be set as follows.

Key ADDRESS DATA

Entry “2048" is set
as address 0048,

NOTE: * A beep sound will be
heard then.

R

—B0—

|
|
|
|
I
1
J

p—
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444
This operation is to store a program in the specified
memory address.

® Operating procedure

Program write operation

~—PROGRAM

¢

Address

[ o)~
B0

@

B~
O-E— =

|

—-— E ‘ WwrITE

EE
CON
)
-
~E-
()~
_.___
Fell
) —C)-
[~

s

-]
(-~

lQUT|___ [OUT]| -

N on

+-E--0--

loUT| _o [OUT oUT) U .

B2 B -G - B

R R e E Y

OuT) ouT foutj___fout]___[ouT ouT| ___ [
B E-E - -0

WAITE

STEP|
- |EnD

WRITE

sty
ENG

HRITE

NOTE: The zero

Display

Key ADDRESS

key marked E may or may not be depressed.

Address
setting

o
SYSMAC-P5R
AND Quiput
L Ut
gng pm = 6 67 68
‘o 7] St e et
- IG0 e 0
8 e o o
L SHETTTNNID @ 35e!
8 =
F QUHEHIEED S S
AND write is
.. completed.
SR write
TIM write

.. STEP-END-write
is completed,

.. MANU-END write
is completed.

END write is
° completed.

NOTE: & denotes that the indicator lights.
O denotes that the indicator goes out.
W denotes that the indicator flashes ON and OFF.

Circuit for exercise and programming example

—1|f[i—— Qutput inhibit
r———quT—* Forced advance
i8
11 Auto advance
19 '
| ———{ Auto/manual
-——-?Ol— Reset
STEP-CON 1
AND 010011
OR 012013
TIn 100 000
STEP-END
MANU-END
END

OUT 86, 67
OUT 68, 69
OUT 70, 71

0200 LD

0201 Lb 07

0202 LD 018

0203 LD 019

0204 LD 020

0205 STEP-CON 1
0206~0212*- 01 | AND 010 | 011 66,67
0213~0212 | 02 | OR 012 | 013 68,69
0220~0226 | 03 | TIM 100 | o00**| 70,71
0227~0233 | 04 | STEP-END

0234 MANU-END

0235 END
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445
This operation is to confirm whether or not the data has

NOTES:
1. Entry of a STEP CON instruction causes an address to

change to a step {e.g., 0205 — 01), and the ADDRESS display

continues to indicate the step until a STEP END instruction
is entered. Upon entry of the STEP END instruction, the -
ADDRESS display changes from a step’ to an address {e.0.,
04— 0234}, -

2. * 7 addresses correspond to one step.

3. ** The data for CJP, AND, OR, TIM and CNT instructions in

a step advance type program must always be entered in'3
digits.
4. To write a program, observe the following key operation

- seguence.
OF Key|+ [Numeric key |+ [Numeric key] + [Output setting
5. Depression of the WRITE key causes the data appearing on
the OP, DATA and QUTPUT displays to be stored in
memory.

6. Depression of the WRITE key causes steps to increment by 1
and the data of the step number incremented to be displayed,

7. In other than PROGRAM mode, if a numeric error exists,

each depression of the WRITE key causes a beep sound to be

generated to alert the operator.
Check for the proper operating procedure, and retry the
.correct key input operation.. ) .

Correction proceduras when an error oceurs in program write

1. if a programming error is noticed before depressing the
WRITE key, depress the CLEAR DISPLAY key followed by
the key operation [OP key| + [Numeric key | + [Numeric
%T_ﬂ + [Output setting| and then depress the WRITE key.

2. If an error-is discovered after-the depression of the WRITE

key, try the step search operation or-return the program to

the step where the error exists by using the key and then

depress the following keys: + QP |

+ [Numeric] + [Nurmernic | + [Output setting] +

Program read operation

been programmed properly in the specified memory

address.
® OQOperating procedure

/—PHOGHAM
}

Address
setting

B E-E-E-E

Data read incrernent .
Address

_"E] - E]“[El"’ """""" setting

Datarreacl decrement

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

Display
Key

ADDR ESS

------------ >

Dutput
display

«
<

,

|
A

.

2

.

g

~

3

.
(S

) )

® Circuit for exercise and programming example

16
——I[——— Output inhibit
17
1 Forced advance|
1.? Automatic
- advance
19 Automatic/
1E manual
20
IE Reset |
STEP-CON 1
AND 010 011
OR 012013
TIM 100 000
STEP-END
MANU-END
END

OuUT 66, 67
OuUT 68, 69
ouT 70, 71

0200 LD -
0201 LD

0202 LD

0203 LD

0204 to

0205 STEP:CON a7
0206~0212 | 01| AND 010 | 011 |66, 67
0213~0219 | 02 | OR . 012.] 013 | 68,69
0220~0226 | 03 [ TIM - 100 | 000 | 70,71
0227~0233 | 04 | STEP-END- '
0234 " MANU-END

0235 END. °. -

NOTES: -

—62—

. When an address in a step advance type program s set and

then read by the (1] or [1])

key, the address entered will

automatically change to its corresponding step and will be

be displayed as step 02.)

except step search operation.

. displayed. {For example, addresses 0213 through 0219 will

. ‘Direct step No. setting is not possible in all the operations

e
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4.4.6

This operation is to confirm whether or not the program
data written into the CPU memory through the program
console are in agreement with the predetermmed rules
(syntax).

Items subject to program check are as follows.

Coil duplication error

STEP-STEP-END error

Format error

END instruction missing error

Operating procedure

PROGRAM Repeat until
© ~E—E-8- R
condition exists.

Program check operation

Display ‘
When a program error does not exist.

Key ADDRESS

DATA

END instruction
and its address
are displaved.\

When a program error exists.

Key ADDRESS DATA.

e
o G ]

colL
DOUBLE
.
CIRCHT ERROR

STEP-STEP END ERROR

— ERROR MISSING

® Error conditions
1. Coil dupllcatlon error
When a step:advance type. program is used in con-
';unctlon with a ladder djagram program ‘the *'COIL
DOUBLE“indicator-illuminates if the-output relay
No. used in the ladder diagram is used again in the
step’ advance program. [However this relatlonshlp
does not exist in a step advance prograrn and its’
manual {ladder diagram) program.]
2. STEP-STEP END error o
{1) Be sure to use STEP CON, STEP END, and MANU
END instructions in this combination. If they are
used in other than this combination, the “STEP-
STEP END ERROR" indicator illuminates.
(2) 11 the group number 0, 1 or 2 of a STEP CON
instruction is used in dupllcatlon the “STEP-
STEP END ERROR” indicator also illuminates,
3. Format error
The “FORMAT ERROR" indicator |IIum|nates 1f any
instruction not conforming with the specified format
is found during a program check.
4. END instruction missing error
The “END MI1SS’” indicator illuminates if no END
instruction exists at the end of a program.

SYSMAC-P5R

NOTES:
1. Ifany programmmg error is discovered, correct the erroneous
_program in aceordance with the program write procedure,
2. Even if g coil duplication error occurs, the CPU can still
perform the RUN or MONITOR operation.
However, be sure to correct this etror t0 execute the proper
program.
3. Should any of the following errors oceur, the CPU can .
perform neither the RUN nor MONITOR operation.
e STEP-STEP END error ’
¢ Formaterror
¢ END instruction missing error
Be sure 1o correct the erroneous prograrm.

447 RUN operation

This operation is to place the SYSMAC-P5R in the RUN
{Program Execution)
¢ Operating procedure

l—_ RUN
® RUN

NOTES:
1. In the absence of an END instruction in a program, the RUN
: indicator will not illuminate even if the operation mode of

the CPU is changed 1o “RUN." (All keys become inopera-
tive.) At the same time, the "END MIS8" indicator illumi-
nates and the alarm buzzer sounds. In this case, change the
operation mode to "PROGRAM’ and enter an. END mstruc-
tion to correct the program.

2, After the CPU starts operating, if an error occurs as a result
of a parity check or watchdog timer check, the RUN
indicator goes out and the following conditions take place.
{1) If a parity error occurs, the MEMORY FAILURE

indicator illuminates and the memory/CPU fault output
{control 1/0 relay} is ON and the ON/OFF states of all
external outputs are held as is.

(2} If a watchdog timer error occurs, the CPU FAILURE
indicator illuminates and the memory/CPU fault-output
{control 1/O relay} is ON and all external outputs are
turned off.

Refer to 7.4, Troubleshooting for details.

3. In other than thé RUN and MONITOR modes, all external
outputs are turned off. When the mode selector switch
position is changed from other mode to “RUN,” the
SYSMAC-P5R is placed in the same state when power is-
applied.

—B3—
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4.4.8 Monitor operation

This operation is to display the operating state of each
relay, or the present value of each timer or counter during
the execution of a program.

B MONITORING OF ONLY THE SPECIFIED STEP
CONTROLLER GROUP

In this case, the step being executed, the operating state
of each relay, and the present value of each timer or
counter are displayed,

® Operating procedure

MONITOR
O

STEA|
B -1

STEP-CON group {G ~ 2}
designation

® Display

Ke ADDRESS DATA

2@

’
8

B PARALLEL MONITORING OF 3 STEP CONTROL-
LER GROUPS

In this case, only the step being executed of each step
controller group and the present value of each timer or
counter.are displayed. .. '

® Operating procedure

_/—MONITOR

B - [ T
CON 1

® Display

Key  ADDRESS DATA

fffffff

67 68

o e O
Step of STEF-CON 2

under execution
Step of STEP-CON 1
under execution

Step of STEP-CON 0
under execution

— 64—

® Circuit for exercise and programming example

16
1 Output inhibit
17
i Forced advance
) 1E8| ‘| Automatic
advance
19 .
 Automatic/
_‘I I—"_ manual
20
1 Reset
STEP-CON 1

AND 010 011 |QUT 66, 67
OR 012013|QuUT 88, 69
TIM 100 000 |QUT 70, 71
STEP-END
MANU-END

0200 LD _
0201 LD 017

0202 LD 018’

0203 LD ' 019

0204 LD | 020

0205 STEP-CON 1

. 0206~0212 | 01 | AND 010 | 011 |-66,67
0213~0219 | 02 | OR 012°| 013 | 68,69
0220~0226 | 63 | TIM 100 | 000 | 70,71
0227~0233 } 04 | STEP-END

0234 MANU-END

0235 END

NOTES: '

1. tn the step advance type prograrmming, only the step and
instruction being executed and the aperating condmon of
each step controller group can be monitored.

For example, in the-example shown-on-the left; step-01-of
STEP CON 1 is under execution. The instruction is AND-
010, 011. The operating condition of the group is Auto-
rmatic advance.

2. By the key operation ] — ] = [1] -, only the STEP
CON 1 group is monitored to check the step and instruction

being executed and the operating condition of the group.
3. By the key operation [ = [i5] =+ ,only the step being
executed by each step controller group can be chécked.

4.49  Step search operation

When a circuit change is to be made in a program simulation

or test run, this operation allows an address where a step
has been written in a program to be searched.

M SEARCH OF THE STEP CON INSTRUCTION(S) OF

THE SPECIFIED STEP CONTROLLER GROUP

® Operating procedure

./— PROGRAM

R P i __ To END of
- @ @ program

——”
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® Display
Key ADDRESS DATA

STER|L ...,
CON

[acer| N OO
a3l |23
A S| [T

tiln
= 53
= H
Pei Tl
B L5 (T || I L

4
&
La ¥
Loy
L5

M SEARCH OF ANY STEP OF THE SPECIFIED STEP
CONTROLLER GROUP

® QDperating procedure

/—PROGHAM
-0 - e
{00 ~ 99) STEP NO.

{0 ~ 2) STEP-GON NO.

® Display

Key ADDRESS DATA

B
Ui
bu | I Lo |

Lncher| I e

[ I L O L]

oo [ Lo | I [ ' [ L’
2o o3l ow (=2 (=2

© STEP NO.
a?

i

Pl
STEP NQ.
L

Py

albillole

® Circuit for exercise and programming example

16

+—————Output.inhibit
17

+——||——{Forced advance
18 i

) Automatic
I I advance

1,? Automatic/
i

manual

20
'—[ |— Reset

STEP-CON 1
AND 010 011 | OUT &6, 67
OR 012013 |0UT 68, 69
TiM 100 000 | OUT 70, 71
STEP-END
MANU-END
END

SYSMAC-P5R
0200 LD 016
0201 LD 017
0202 LD 018
0203 LD 019
0204 LD “ | oz0
0205 STEP-CON 1
0206~0212 | 01 | AND 010 | 011 | 686,87
0213~0219 | 02 | OR 012 | 013 | 68,69
0220~0226 | 02 | TIM 100 | 000 | 70,71
0227~0233 | 04 | STEP-END ' :
0234 MANU-END
0235 END
NOTES:

1. Except for steps 01 through 04 in the above program, search of
an instruction is possible as follows.
—r - — .
2. In the above program, instructions at steps 01 through 04
cannot be searched. Only the step search is possible as
shown on the left,

4410 Instruction change operation
This operation is to change instruction{s) in a program due
to a circuit modification.

B TO START FROM THE STEP TO BE CHANGED

& Qperating procedure

«—PHOGRAM

Gr?iEND- St?R\No‘
(o 5 e o I o B &2 B 5
OF  __ DATA-1— ,—DATA2—
O-0-0-0-0-0-0
Output setting———

—
[out) . [ouT] .
i T B &

B TO START FROM THE BEGINNING (STEP CON
INSTRUCTION} OF A STEP ADVANCE PROGRAM

® Qperating procedure

/—*—PHOGRAM

Group No.

—
E-E-0-E-0- [
ro—P\ —DATA-1— —DATA-2—
O-0-0-0-0-0-0
Output setting——

—— .
e [ e [T e e _ToUT
il &

—B5-—-
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® Display )
{Example) Changes to the timer set value and output
and output of the step 03 of STEP CON
group 1

DATA

Key ADDRESS

za| (B3
T3
<3| [E3

DEEDEE
L | O e
23 [S2
B3 |€9] &3] |<3

$[FO000 Sy
e i setting
e e BN AL
12L408 (o o
T DR
20000 e 0O
_E'nnnn e & ©
A ey | " A

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

® Circuit for exercise and programming example

16
+———]b—— Output inhibit
17 :
—---"-— Faorced advance]

18 .
e
L Automaic
—:lz?— Reset
STEP-CON 1
AND 010 011 |OUT B8, 67
OR 012013!0UT 68,69
TiM 100 000 |QUT 70, 71
STEP-END
MANU-END
END

44.11

0200 LD - | 0.
0201 LD 017
0202 LD 018
0203 LD 019
6204 LD 020
0205 STEP-CON 1
0206~0212 01 | AND . 010 | 011 | 66,67
0213~06219| 02 | OR 012 | 013 | 68,69
'0220~0226/(: 03 UTIM .2 ] 100 |[ooo | 70,77+

STEP-END

0227~0233( 04
0234 MANU-END
0235 END

4

0200 LD 016

0201 - LD 017
0202 1 LD 018
0203 LD 019
0204 LD 020
0205 STEP-CON 1
0206~0212| 01 AND 010 | 011 | 686,67
0213~0219| 02 | OR 012 | 013 | 68,69
| 0200~0226 | 03| TIM . ¢ 200|001} 68,67
0227~0233 STEP-END
0234 MANU-END
0235 END
NOTES:

1. To change an instruction, instruction and output settings
must all be performed from the beginning, .

2. After the instruction change, be sure to perform the program
check operation by depressing the CLEAR key and SEARCH
key to confirm that no error exists irt the program,

3. If a program is desired to be added before the STEP END
instruction, first search a step into which the STEP END
instruction has been written and then write the program to
be added into the searched location. In this case, be careful not
to cause a program over condition, as STEP END, MANU
END-and END instructions move downward by 7 words
respectively at each addition of a one-step instruction.

Instruction addition operation

This operation is employed when the instruction is to be
added due to a circuit modification.

—66—

Operating procedure

/—PROGRAM

[ — @[]~ (2]~ fl ]

B—0--@-E-0-&-
-E-B-B-0-0-0

eae”
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® Display

ADDRESS

) D @
B3] [e3] [&5

C3 (23] |53

oo (B3] (3] =2
3| |3 (B3] <3 [S9

STEP ND.
[

()
i
=3

P

Output

o
=
et
Lada

Output
display

B IRt ] R ) il Lo I
b | [ o [ b | I [ e

3

) (S0 [<a
jol
ot

. [ ] .
nda] Ly
= =9
T Bt [ e [ o i o] [ [ o i
o
)1
& s

g
2
]

g
.‘-’}

L T Lo o [ | ]

o
B

3
S
B4

3
=
2
"
=

s 0z
[de] I Lt B Lo
o e’ O Lo’
Cnl g o] o |w
=3 ool |on| [mo| oo
oz 0= O
oz &= O
j-Cl LR -

=}

3
a
Y
=
]
=]

o
)
o
&
@
&
o
&

.,
.

i
-
.
-
o
o
ol

c—
=
T
-
=]
~
~
b

3 =3

A
~

,
L
.
o
N
o)

A

Dy
h
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Circuit for exercise and programming example

16
+—————{ Output inhibit
17
1, Forced advance

| 18 Automatic
" advance
19 :
Automatic/
'_*‘_"— manual

STEP-CON 1
AND 010 011 | OUT 66, 67
TIM 100 000 |OUT 70, 71
STEP-END
MANU-END
END

Insert =

20
—I I—-*—- Reset o

SYSMAC-PSR
0200 LD 016
0201 LD 017
0202 LD 018
0203 .b 019
0204 LD 020
0205 STEP-CON L1
0206~0212 | 01 | 'AND 010 | 011 | 66,67
0213~0219 | 02 | TIM 100 | 000 | 70,71
0220~0226 | 03 | STEP-END
0227 MANU-END
0228 END

¥

0200 LD
0201 LD 017
0202 LD 018
0203 LD - 019
0204 ) 020
0205 STEP-CON ‘ ,
0206~0212 | 01 | AND 010 | 011 | 66,67
0213~0219 | 02 | OR 009 | 018 | 68,69
0220~0226 | 03 | TIM "} 100 | 000 | 70,71
0227~0233 | 04 | STEP-END
0234 MANU-END
0235 END

NOTES: ,

1. STEP CON or STEP END instruction cannot be inserted

independently, as they must always be used in pairs.

2. When one step of step advance instruction is inserted,
addresses subsequent to the inserted step will be increased by
7. .

4.412 Instruction deletion opération

This operation is to delete instruction{s} from a program
due to a-circuit modification. ' '
® Qperating procedure

PROGRAM
/_
@0~k

B e eeeieiiaeiicaaeucns--n--.PrEparation
. _tor deletion

S e, . Execution
"""""""" for deletion

—67—
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® Display
Key ADPRESS

® Circuit for exercise and programming example

16

H Output inhibit
17

i Forced advance
1.% Automatic

i advance

1.? ' Automatic/

11 manual

20

1} Reset

STEP-CON 1

AND 010 011|0OUT 66, 67

CR 012013{0UT 68, §9 «— Instruction

to be deleted

TIM™00 000 {OUT 70,71
STEP-END
MANLU-END

END

0200 LD 1 [ o8 B
0201 LD 017 |’

0202 LD 018

0203 LD 019

0204 LD 020

0205 STEP-CON 1
0206~0212 { 01 | AND 010| 011 | 68,67
0213~0219:-02 - [-OR- - = .- | 012 | 0137| ‘68:69
0220~0226 | 03 | TIM 100 | 000 | 70,71
0227~0233 | 04 | STEP-END

0234 MANU-END

0235 END

4

—88—

0200 LD 016
0201 LD 017
0202 LD 018
0203 LD 019
0204 LD 020
0205 STEP-CON 1
0206~0212| 01 AND 010 | 011 | 66,67
0213~0219| 02 | TIM 100 | 000 | 70,71
0220~0226 | 03 STEP-END
0227 MANU-END
0228 END
NOTES:

1.

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

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

When a STEP CON instruction is deleted, all instructions up
to the MANU END instruction of that group will be deleted.
A STEP END instruction cannot be deleted independently.
When one step of step advance instrudtion is deleted,
addresses subsequent to the deleted step will be decreased by
7.
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5. EPROM Chip and Cassette Tape
Handling
5.1 Basic Functions

This aperation is to transfer the contents
of the RAM to the specified EPROM area.

This operatioh is to transfer the contents
of the specified EPROM area to the RAM.

This operation is to verify the contents of
the specified EPROM area against the
contents of the RAM.

This operation is to record the contents of
the RAM (program memory) on a cassette
tape.

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

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

5.2 EPROM Handling

Since Type SCY-P5R executes programs by reading the
contents of the RAM, Type SCY-P5R permits data read,
write and verify operations between the RAM and the
EPROM when various programs are in use, or for
program storage.

_ B AVAILABLE TYPE OF EPROM
Type ROM-2732 (equivalent to 2732)

H MEMORY CAPACITY
4 kinds of user programs {1k or 2k RAM addresses x 4)
can be stored per EPROM chip.

B ADDRESS SETTING
The EPROM address area is divided intc 4, which are
referred to as memaory numbers 1, 2, 3 and 4, respective-

ly.

EPROM Memary No. Configuration®

Memory Memaory Memory Merﬁory
number 1 |{number 2 number 3 | number 4
EPRPM (2K words) | (2K words) | {2K words) | {2K words)
—}L b e
& SCY-PSR10E: 2K words -
RAM | Memroy | o SCY-PSR30E: 1K words

RAM Memory No, Configuration

NOTES: .
1. EPROM write: Data transfer fram memory No, O to
memory Mo. 1 only.. .

Data transfer from any. of memory Nos. 1
~ 4 to0 memory No. 0.

Data verification between memory No. 0
and any of memory Nos, 1 ~ 4.

Memory No. must be specified using keys an the front panel
of the CPU.

* With the SCY-PSR30E, an EPROM chip with a capacity of
2K words [ROM-2732) is provided for each of memory Nos.
1 thru 4. However, only 1K words of the 2K words are

permitted for practical use,

EPROM read:

2
3. EPROM verify:
4,
5,

SYSMAC-PSR

H MOUNTING EPROM CHIP

—B9—

Be sure to insert the EPROM chip onto the EPROM
socket with its dip facing upwards..

N
~
§ Memory
- number 1
S {For PROM writer}
Memory N
number 4 \
N
Memary Ny
number 3 ( Q
N
Memory \\
number 2 \‘
NOTES: .

1. Completely erase the EPROM and then write data into the
EPROM. The contents of the EPROM are erased by irradiat-
ing ultraviolet rays on the EPROM surface through the erase
window. The EPROM cannot be erased completely if the
irradiation of ultraviolet rays is insufficient. Therefore, be
sure to observe the specified erase time. Whether or not the
EPROM has been erased completely can be confirmed by the
EPROM Verify operation. {Refer to paragraph 5.6, Errors in
PROM WRITER Mode.)

2, Erase time
Completely erase the EPROM according to the specmcatmns
of the eraser to be used.

3. Frequency of re-programming

Limit the frequency of re-programming the EPROM to 7

times. if the EPROM is re-programmed more than 7 times,

the EPROM may malfunction.

Program protection

To sustain the reliability of the EPROM, place the EPROM in

a protective case or wrap it in alummum fotl if it is not 10 be

used for an extended period.

5, Handling EPROM
The EPROM is susceptible to static eIectrncnty being carried
in the Human body. When handling the EPROM avc:d ‘touch-

“ing is pins a5 much as poss:ble o
6. Removal of EPROM
" Only the EPROM ehilp ifiserted irito memory No: 1 can be
removed or reinserted while power is'being applied to the
SYSMAC-PSR. However, never remove the EPROM chip
during the EPROM write, read, or verify operation.

7. When removing the EPROM chip from the EPROM socket,
be sure to turn off the power being supplied to the CPU.

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

This operation is to transfer the contents of the RAM to the
No. 1 EPROM memory.

® QOperating procedure

w PROM WRITER

L
B-0-&
® Display

Key ADDRESS _DATA MEMORY NO.

Memory No, 1
designation*

Erase check**

EPROM write

End of
EPROM write®=*

NOTES: )

1. * Be'sure to set the memory number to *1.** .

2. ** Upon depression of RECORD key, EPROM erase check is
performed, and then the EPROM write operation will start.

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

4, Durmg the EPROM write operatjon, no PHOGRAM key
input will be accepted,

5. ***When the EPROM write operatlon is completed or when
any error-occurs.during the.EPROM write operation, the
buzzer issues intermittent beepsounds to alert the operator.

6. After the EPROM write operation, be sure to perform the
EPROM Verify operation to check.if the, data have been
written properly into the EPROM.

7. Approx, 4 minutss are required to complete one EPROM
write operat:on

5.4 EPROM Read Operatlon

This operation is to transfer the contents of the speclﬁed
EPROM memory (Nos. 1 thru 4) to the RAM.
® QOperating procedure

'— PROM WRITER

'
G-~

® Display

Key ADDRESS

DATA MEMORY NO:

. .
[]| Hemory No.4

‘

EPROM read

7 in

] [N _“:End of

L EPROM read**
NOTES:

1. * One of memory Nos. 1 ~ 4 must be specified. -

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

3. ** When the EPROM Read operation is completed or when
an error occurs during the EPROM Read operation, the
buzzer issues intermittent beep sounds to alert the operator,

4, Be sure to perform the EPROM Verify operation to check if

- the data have been read properly by the RAM.

5. *** Upon completion of the EPROM Read operation, the
specified memory No. will be |ndicated on the MEMORY No.

 display.

6. Approx. 4 minutes are required to complete one EPROM
Read operation,

5.5 EPROM Verify Operation

This operation is to verify the contents of the specified
EPROM memory (Nos. 1 thru 4) against the contents of the
RAM, :

& QOperating procedure

-—PROM WRITER

R
& O-0-&
® Display

DA'TA MEMQ_F}_Y NO,

Key ADDRESS

Memory No,
_ designation*

EPROM verify

End of EPROM
‘verify operation**

NOTES:

1. * One of memory Nos 1~ 4 must be specified,

2. During the EPROM Verify operation, if the power is turned
off, or the EPROM chip is removed, the EPROM Verify

’ operatlon will be interrupted, In such a case, retry the

operation from the beginning.

3. ** Upon completion of the EPROM Verify operation, the

- buzzer Issues intermittent-beep sounds to alert the operator.

—70—
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5.6 Error in PROM WRITER Mode

w During an EPROM Write, Read or Verify operation, the
following indications may appear on the ADDRESS, DATA
and MEMORY No. displays respectively.

ADDRESS

DATA

MEMORY

nonn 1
[uuu_u]‘u

1
,

|_ Indicates ane of
memory Nos. 1 ~ 4.

Indicates one of the fotlowing
operation modes:

: Write
: Read
: Verify

Ly

Indicates the PROM
WRITER mede

memory No. (1 ~ 4]

EPROM Write

The description of each error message is as follows

address,

Indicates one of the following
errof messages: .

! : Parity error in RAM
tl + Verify error

=

¢+ : Erase error

S - EPROM data error

A parity error has occured.in the
RAM. .

No. 1 EPROM rhemorv has,not-been
erased.

A parity error has occurred in the
RAM.

EPROM Verify

The contents of the specified
EPROM memory No. (1~ 4) do not
coincide with those of the RAM.

EPROM Read

No data exists in the specified
EPROM memory No. {1 ~ 4)

—71—

Indicates the specified EPROM

Indicates the aperation or error
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b.7 Cassette Tape Handling

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

available cassette tape recorder.

In the following, a general operational flowchart is shown.

CASSETTE
TAPE OPERATION

!

Set mode selector
switch to CASSETTE,

.\—— CASSETTE

Check the particulars ;
of error.
Connect cassette
interface cords.
Tape Read or
4 Verify operation
Take corrective © o——tr® ;
action. EAR VERIFY, READ
Tape Write
« operation
@ ] rm - L]
MIC 1 WRITE | CAUTION: 4
Cassette tape | SYSMAC-PER Commercially availahle interface cords are equipped with a |
rasistor. Be sure to use OMRON exclusive interface cord |
. | (Type SCYPOR-PLGO1} ar an interface cord without I
| resistor. 3
Load cassette tape b——————_——————— e
and rewind it.
i L
3 .
Set VOL, and TO Set-VOL. and TONE
controls of tape controls of tape
recarder to “MAX." recorder to “MAX,"”
position. position,
4
Taperun | ___ _ Tape run o L ___ _ Tape run | . — - ® Cassette tape recorder
for write for read for read operation

v

e >

v

WRITE
RAM — TAPE

!

---------- (eom) [ - -

!

READ

TAPE RAM

An error exists.

Rewind
cassette tape.

L

—72—

¥

- CLEAR {—» | VERIFY

- VERIFY: -~
TAPE +—= RAM -

An error

operation [T

_ e SYSMAC-PSR

CAUTION:
Complete the operation
within 5 saconds.

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

wn

Use a new battery for the cassette tape recorder.
Always use a new cassette tape for recording.

Nate that the presence af scratches or other damage
on the tape surfage prevents data from being
+ written or read properiy.
4, Vaitage drop of the battery in the cassette tape
recorder results in a decrease in the output level
and censequently a failure in signal discrimination,

———
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5.8 Tape Write Operation
This operation is to record the conients of the RAM
{program memory) on a cassette tape.
® Operating procedure
Refer to 5.7, Cassette Tape Handling.

® Display

Key ADDRESS
]

DATA MEMORY NO.

Tape write starts
in about 20sec.

Data are recorded
in units of 128
addresses.

End of tape
write opération

NOTES:

1.

5.9

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

Error detection cannot be performed during the Tape Write
operation. Even if the tape does not run, data will be trans-
ferred unilaterally from the RAM. So, be sure ta confirm
that the tape is running smoothly.

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.

During the Tape Write operation, no PROGRAM key input
will be accepted.

For the Tape Write operation, use the WRITE — MIC jack to
connect.one of the cassette tape interface cords. For sub-
sequent verify operation, use VERIFY READ « EAR jack.
Approx. 8 minutes are required to complete one Tape Write
operation,

Tape Read Operation

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

Refer to 5.7, Cassette Tape Handling.

® Display

Key

ADDRESS DATA MEMORY NO.

Tape read starts
in about Z0sec.

SYSMAC-P5R

in units of 128

Data are read
addresses.

_End of tape
read operation®

NOTES:

1.

o o @

Upon completion of the Tape Read operation, be sure to
perform the Tape Verify operation to confirm that the data
have heen transferred properly from the tape to the RAM.
If the power is turned off or the cassette is gjected during the
Tape Read operation, the tape read will be interrupted.
Retry the tape read operation from the beginning.

During the Tape Read operation, no PROGRAM key input
will be accepted.

Be sure to set-the volume control and tone control of the
cassette tape recorder to maximum.

* Upon completion of the Tape Read operation, the !
MEMORY: No. display wili indicate “0."

. Approx. 6 minutes are required to complete one Tape Read

operation.

5.10 Tape Verify Operation
This operation is to verify the contents of the RAM against
the programmed data recorded on a cassette iape.
® Operating procedure o
Refer to 5.7 Cassette Tape Handling.

® Display

Key

ADDRESS DATA - WMEMORY NO.

Tape verify starts
in about 20sec.

Data-are verified
in units of 128
addresses.

End of tape verify
operation

=

NOTES: . :

1. 1f the power is turned off or the cassette tape is ejected
during the Tape Verify operation, the tape read will be inter-
rupted. Retry the tape verify aperation from the beginning.

2. During the Tape Verify operation, no PROGRAM key input
will be accepted.

3. Be sure to set the volume control and tone control of the

—73—
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5.11 Errors in Cassette Mode

During Tape Write, Read, or Verify operation, the following
indications may appear on the ADDRESS, DATA and
MEMORY No. display respectively. '

® Display

MEMORY
ADDRESS i No.
im ) [
u ]
L Indicates ¢ne of memory
MNaos. 1 ~ 4.

Indicates one of the following
operation modes:

DATA

nnnn
Gaod

5.12 Cautions in QOperating SYSMAC-P5R

When operating the SYSMAC-PSR, pay attention to the
following poinfts.

CAUTIONS: : X .o

& Before connecting the CPU with the [/O unit, be sure to
turn off the AC power being supplied to the SYSMAC-
P5R.

» Before power application, be sure to set the desired
supply voltage using the voltage selector switch. {The

ment.) ) :

o The key inserted into the mode selector switch can be
removed at either the RUN or MONITOR position. How-
ever,'when the key inserted into the mode selector switch
is removed at the MONITOR position, the SYSMAC-P5R

r
1

1

1

1

i

L]

]

; rated voltage is factory-set to AC 240V prior to ship-
1

1

I

|

1

1

1

-

i+ Write is capable of performing such operations as search,

E' : Read monitor, trace check, etc.

S0 e e e e e m e mm e m———
2 o Verify

Indicates the CASSETTE mode.
Indi¢ates the operation or error

~ address. .

. .Indicates one of the foliowing
' ~ e¢TOF Messages:

{: Périw error in RAM

¢ Tape sum check error

: Header arror

Ty

: Block error

h : Verifv error

The description of each error message is shown below.

A parity error has occurred in th
RAM.

-

Tape write

A sum check error exists in the tape
‘data;-

Astart bit error in units of 128 steps.

A record No, error in unijts.of 128
steps. L

Tape read

£ sl My

A parity error has occurrad in the
RAM. . -

A sum check error exists in the tape
data.

A start bit error in units of 128 steps.

—

Tape verify

A record No. error in units of 128
steps.

The contents of the RAM do not
coincide with those of the tape,

£ fagd Py

o

¢ Tape format

L
D

OZr

/_\._/

Block No, 1
Block No. 2

{128 steps)

{Start bit mark)
Sum check data
Block No, 16
Sum check data

Head mark

L.

e 128 steps x 16 biocks -

] ]

048 stebs._._._._....._. .
ksteps ’

o

—74—
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6. Installation and Wiring

The SYSMAC-PER is a highly reliable programmable
controller which is resistant to adverse environmental con-
ditions. However, in order to permit the programmable
controller to fully exhibit its funct_ion's, as well as to
enhance its refiability, care must be exercised on the follow-
ing points when installing the programmable controller.

6.1 Mounting Locations and Environmental
Conditions '

When installing the SYSMAC-P5SR programmable controller,

avoid the following focations.

® [ ocation where the ambient temperature is beyond the
range of 0 to 50°C.

® |ocation where temperature changes abruptly, thus

resulting in condensation.

Location where relative humidity exceeds the range of

30 to 90%.

Location subject to corrosive gas or flommable gas.

Location subjéct to excéssive dust, salt, or iron particles,

Location subject to vibration or shock,

Location subject to diréct sunlight.

6.2 Mounting Positions within Control Panels

When mounting the SYSMAC-P5SR in a control panel, take

into consideration the operability, maintenability and

environmental resistance of the programmable controlier.

1. To permiit the use of the SYSMAC-P5R within the
ambient operatlng temperature range, pay attention to
the following points.

a. Provide the programmabile controller with adequate
space for ventilation.

b. Avoid mounting the controller directly above any
heat generating sources (heater transformer resistor
of high capacity).

c. Install a fan for forced ventilation if the amb:ent
temperature exceeds 50°C.

Fan

SYSMAC
-P5R

/N

2. Avoid mounting the SYSMAC-P5R in a panel in which
high-tension equipment is installed.

3. Provide a distance of more than 200mm beiween the
high-tension or power lines and the SYSMAC-PbR.

Power lines

200mm min.

SYSMAC
-PER

200mm min.

4, Mount the SYSMAC-P5R as far away as possible from
high-tension equipment or power davices for the sake o7
safety in maintenance and opera‘tio'n

Clnput  200mm Quiput
. duct - min. /duct * Power
duct
rf:;“]
i NFB,TI
L__FUSE J

Power l
| device | I |

R S A S Y

N N N N M N M W NN N NN W

: + Trans-
m |y | |4 former
_ : ’
SYSMAC ¥ 7B
terminal 4 ¥
black - Power i
Do not install any terun‘;inal -
power or heat block

?eneratmg source
fuse, output relay,
timer, etc.)

5. Mounting the SYSMAC-PBR at a height 1,000 to
1,600mm above the installed surface of the control
panel will facilitate the operatlon of the programmable
controller,

6.3 Processing of Wiring within Control Panel
1. Power supply and wiring
® Before power application, be sure to set the desired
supply voltage using the voltage selector switch at the
bottom of the 1/0 unit. {The rated voltage is factory-
set to AC 240V prior to shipment.)
SCY-P5R10E

. {Bottom view)

Set the voltage selector switch
with a screwdriver 5o that the
rated voltage indication is visible.

SCY-PER30E

Insert so that the
rated voltage
indication is visible.
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® As the power supply line of the SYSMAC-PGER, em-
ploy a wire of 2mm? min. so as to prevent voltage
drop. {Use of twisted pair wires is recommended.)

® For general noise on the power supply line, the noise
suppressing circuit in the SYSMAC-PSR is sufficient.
However, supplying power through a transformer
having a transformer voltage ratio of 1:1 will help
reduce equipment-to-ground noise to a great extent
and installation of such a transformer is recommend-
ed. Terminal G of the 1/0 unit is a ground terminal
used for prevention of electric shock. Use an exclusive
ground wire (having a conductor cross-sectional area
of 2mm? min.) for grounding at a grounding
resistance of less than 10082,
Terminal E is a noise filter neutral terminal and the
grounding is not basically required. In case of a large
noise which may cause an erroneous operation, E and
G are short-circuited for exclusive grounding {at a
grounding resistance of less than 10082}

¢ SCY-PSR10E

NEB External signal
&- -4 o
ACIN !

Cutput
control

SO R

Transformer

-y
\—Ground terminal
block G

Power suppiy Ground terminal
terminal Black block

e SCY-PBR30E

External
NFB signat
o—] i}

i Outpuy
+  control

i

Transformer

Transformer

Short-circuit these terminals 1o
wapply AC 110, 120, 220, or 240V

as selected by the supply veltage
sefector swirch,

Should the SYSMAC-PSR mal-

function due to a large noise,

short-eircuit this terminal with

termingl G for grounding at a

grounding resistance of less than

10040,

Be sure to use this terminal for
grounding with tha exclusive
ground wire ar a ground resistance’
of {ess than 1008% to prevent
electric shack,
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Note that common use of the grounding line with
other equipment or connecting to the beam of the
building may adversely affect the system.

Keep the length of the ground wire within 20m.

Care must be taken to the grounding resistance as it
varies depending on the nature of ground, water
conient, seasons and the time elapsed after the under-
ground laying of the ground wire.

6.4 Operation at Power Failure
1. As the power supply of the SYSMAGC-P5R, supply. power

within +10%, —15% of the supply voltage.

. The power sequence circuit is incorporated in the power

supply unit of the SYSMAC-P5R 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 alarm
buzzer sounds and the operation of the SYSMAC-P5SR
stops, causing external output relays to turn off.

b. Momentary power failure '
If a momentary power failure of more than 1 cycle or
a voltage drop to less than 85% of the supply voltage
occurs, the power failure detecting circuit of the
SYSMAC-P5R functions to stop the programmable
controller automatically.

c. Automatic reset
The SYSMAGC-P5R will automatically resume its
operation after the supply voltage {more than 85%) is
restored,.

6.5 External Wiring
1. Be sure to process the input/output lines of the

SYSMAC-PBR separately from other control lines. (Do
not share the conductors of the 1/O cable with others.)

2. To progess the cables for the SYSMAC-P5R with power

cables rated at 400V 10A max. or 220V 20A max.:

a. Be sure to provide a minimum distance of 300mm
between both cables when their racks are paralleled.

b. Be sure to screen them with grounded metal plate

when both cables are placed in the same duct at the

termination process of the cable laying work.

] Weak current cable

QG 8

300mm min.

1 SYSMAC I/O circuit

300mm min. ‘2 SYSMAC power supply cirguit
. General control circuit

¥ Power circuit

Grounding (at a grounding
resistance of less than 1002}

Metal plate

200mm
min,

Grountging (at a grounding
resistance of less than 10052)
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6.6 Hints on Use of Control 1/0 Relay
& Memory/CPU failure output

This output is a no-voltage contact (SPST-NO) output
which is activated (ON} when a memory or CPU failure
occurs while the CPU is in the RUN or MONITOR
mode.

1/0 unit ,
7

] oleflefe]efleefe]e[o]e]f

RUN output

This output is a non-voltage contact (DPST-NO} output
which is activated {(ON} whiie the CPU is in the RUN
mede, The output, however, is inactivated {OF F} when-
ever a memory or CPU failure ocecurs.

1O umt/J

elieflefe[efe]e]=]e]e]elf
@@@@@@@@@@@@]}‘

OUTPUT INHIBIT input

When the OUT INHIBIT input terminals are short-
circuited (i.e., closed}, the output relays operate and
when the input terminals are disconnected {i.e., open},
the output refays release, and the OUT INHIBIT
indicator is illuminated, If the QUTPUT INHIBIT input
is not required, leave the input terminals in the short-
circuited state at all times by connecting them with a
lead wire. {In other words, the output refays will not

operate unless the QUT INHIBIT input terminals are
short-circuited.)

When contacts are open: All output relays are
in the OFF state.

When a CPU failure occurs, all the output relays will
also release, However, in the event of a memory failure
(parity error), the output state of each relay at the time
of the failure is retained. By connecting terminals as
shown below, the output relays can be set to release
when a memory or CPU failure occurs and to operate
while the CPU is in the RUN mode.

1/0 unit |
7

®
®
&
@
®
=]
®
e
Q

@|le
[‘@l@@@@@@@@@@@ly

T Id

6.7 Output Forms of Input Switches and Methods

of Interfacing SYSMAC-P5R

® [nput system: Sink type

COM @|«)

When contacts are closed: All output relays are

in the ON state.

1/0 unit |
7

elle|el|leie| el efe|e|e]|e
l@l@@@'@@@@@@@@

7

—77—

1. Input characteristics _
DC 20V (unregulated power

Input voltage:
supply)
Input current: 10mA TYP.
Input impedance: 1.6kE2
Input threshold level: [ON]  5mA min.

[OFF] 2mA max.
2. Input circuit diagram '

OMRON SYSMAC-P5R
¥ DC 20V

BY

IN €

ov ov

In case of contact input: &

When a contact {no-voltage contact) input is employed,
connect one of the input lines to the COM terminal and
the others to the IN terminals (00 to 47).

Input signal contacts
{limit switch, relay,
pushbutton switch,
etc.)

SYSMAC-P5R

IN 00
INO1
iN 02
IN 03
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® Incase of solid-state input:
When using sol_id-state input switches, pay attention fo 2. NPN output type:
the output forms of the respective input switches, The This type can be used.
following are exafiples interfacing with OMRON - N )
proximity switches and photoelectric switches. Input switch : SYSMAC-F5R
1. NPN open collector type: _ Constant. &1V
This type can be used. o current
supply
Input switch % w SYSMAC-PS5R OUT 5N
iN ov
+ © COM

—

Applicable models
& OMRON proximity switches
Type TL-XOEQD series
COM {+Vv: DC 10 to 40V}

Applicable models
& OMRON proximity switc_hes ) .
Type TL-XPO (M) series This type can be used conditionally.
(+V: DC 1010 30V)
Type E2M-[JP[] series

(+V: DC 24V} Input switch ,I) SYSMAC-P5R
. © +V .

Constant-
current

e — ] - supply
Input switch SYSMAC-PSR
© +V . IN
1381w ouT
—0— IN oV
S > :Io)—@l:r—com
470 ' Condition of use: DC 40V » +V > DC 24V
W SOV - B
© com - Applicable models :
. e OMRON photoelectnc swutches
- - . Meodel E38 series
Applicable models o . Model E38-L series
& OMRON proximity switches Model E35-G series
Type TL-LP50Q Model E3S8-X series
(+V: DC 10 to 30V} Mode] E3N series -
' {(+v: DC 1210 24V)
SYSMAC-PSR

This type cannot be used.

(+v)

Applicable models )

® OMRON proximity switches
Model TL-XD

(+V: DC 8 to 40V}

Models not applicable
¢ OMBON proximity switches
Type TL-XO(M) series :
(+V: DC 10 te 14V)
Type TL-NO/-H/-F[ series
{+v: DC12V)
Type TL-G3/-Q0O series
(+v: DC 12V}

NOTE: For Type TL-GO, the
dicde marked * is not
provided, but a capacitor
(0.01uF) is incorporated
instead,
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{(+V: DC 10 ta 30V}

-SYSMAC-PBR
- _ A
! Input switch ; SYSMAC-F5R
ny; g
4.7k
229 l ouT
© IN
v
COM
Condition of use: +V DC 24V +20%
Models not applicable Applicable models
* OMRON proximity switches - e OMRON proximity switches
Type E2M-000] series Type TL-MOEQ series
Vi DC 12V} {(+V: DC 10 to 30V}
This type can be used condifiona]ly. - -
} _ R Input switch SYSMAC-PER
) Input switch 229 SYSMAC-P5R- D +V .
’ +V - : 3.9k
J ouT
. . * @ —G—IN
+— IN T
l< : ov
. @ cOomM
COM —— : ;
- - AC 45V*
Condition of use: +V DC 24V +20% Condition of use: +V.DC 24V £20%
Applicable models i
v . Applicable models
¢ OMRON proximity switches ¢ OMRON photoelectric switches
Type E2K-C25MEQD series Type E3ML-C1E4-G series
(+V: DC 10 to 40V) (+V: DC 10 to 30V) -
MNQTE: * Power source for AC
; 4.6V lamp is necessary.
Input switch- SYSMAC-PSR - - - -
—ef © +V
3. PNP open collector type:
This type can be used conditionally.
]nput sw{tch SYSN—IAC-PER
' Q) +V
Condition of use: +V DC 24V +20% I {I + JLOUT
Applicable madels f &
® QOMRON proximity switches
Type TL-N{F,H)OMED series

ov
© ©O—COM

Condition of use:  D: Capacity must be 30mA min,
R: 1k, 2W

DC 40V > +V > DC 24V

Applicable models
« OMRON proximity switches
Type TL-XPOIP(M) series
{+V: DC 10 to 30V)
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4. PNP output type:
This type can be used conditionally.

Input switch SYSMAC-PSR
. o+

©—COM
Applicable models
» OMRON proximity switches
Type E2ZK-C25MFO series
(+V: DC 10 to 40V}
Input switch SYSMAC-PER
+ &) IN
“%Tif > g
Constant R
current i
supply
+ o—COM

D: Capacity must be 30mA min.
R: 1k§, 2W
DC 40V > +v > DC 24V

Condition of use:

Applicable models
e OMRON proximity siwtches
Type TL-XOFDO series
{+V: DC 10 to 40V)

SYSMAC-PBR

Input switch

@-IN

COM
& . —
AC 45V*

Condition of use:  D: Capacity must be 30mA min,
R: 1k§:, 2W

DC 30V > +V > DC 24V

Applicable models
® ONMRON photoelectric switches
Type ESML-OF4-G series
{+V: DC 10 to 30V)
NOTE: * Power source for AC
4.5V lamp is necessary.

For the methods of interfacing described in the types
that can be used conditionally, if difficult to use, and in
the types that cannot be used, interface the SYSMAC-
P5R with the solid-state input switches through contact
input as follows.

Fus¢ —— -
(Max. capacity: 4A)

One way is to use the contact output of the OMRON
Model S3S controller unit for OMRON proximity and
photoelectric switches and the other to use an electro-
magnetic relay.

Input switch

{s) Model 838 I SYSMACGC-P5R
Controller ,
Unit

Constant-
current-
supply

Figure in parentheses
denotes terminal No.

6.8 Hints on Use of Qutput Contacts
® If any electrical devices, which are likely to generate

electric noise, are to be employed as the output loads of
the SYSMAC-P5R, be sure to take measures to absorb
such noise. For example, electromagnetic refays, valves,
etc. generating a noise of 1,200 to 1,300V minimum

are subject to noise suppression. For AC operated noise
sources, connect 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,

DC power source

AC power source

C: 0,5pF +20% min.

Nonpolarity

Withstand voltage: 1,500V min.
R: 505 =309%, 0.5W

Select a diode with the
breakdown voltage and
current ratings according
to the load.

® Since the output contacts (SP.ST-NO) of the SYSMAC-

PER consist of relay contacts which are packaged on a
printed circuit board and connected to the terminal
board, short-circuiting any of loads connected to the
output contacts may result in the burning of, and con- -
sequent damage to, the P.C. board. Therefore, use of
fuses is recommended for protection of the output
contacts.

. SYSMAC PBR

ﬁ_éé $ _____ % é; é
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7. Maintenance and Inspection

To sustain the proper systemn operation at all times, it is
necessary to inspect the SYSMAC-PBR daily. If any trouble
occurs in the SYSMAC-PBR, 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 SYSMACGC-PER and the actions to be taken if the
SYSMAC-PBR fails are described.

7.1 Inspection
To make the most of the functions of the SYSMAC-P5R

under the best condition, it is necessary to inspect the
SYSMAC-P5R daily or periodically.

I INSPECTION ITEMS
The SYSMAC-PER employs semi-conductors as its main
component elements and has few or no supplies with a
limited service life. However, the semi-conductors may
deteriorate depending on the em._rirdnmental conditions
and must therefore be inspected periodically. The
standard inspection cycle is 6 months to 1 year.
Accofding to the environmental conditions, it is recom-
mended to advance the date of inspection. As a result of
the daily or periodical inspection, if the SYSMAC-P5R
is found to be outside the criteria in the following table,
be sure to correct the SYSMAC-PER so that it falls
within the prescribed criteria.

e S R e A
{1} Is the rated voliage available AC 110, 120, 220,
when measured within the 1/0 | or 240V +10%,

unit and at the AG input —15%
terminal block?

{2} Cooes a momentary power
failure occur frequently or
is there any sharp rise or drop
in the supply voltage?

AC power supply
1 (3] Valtags
{b) Fluctuation

The supply voltage
must be within the
permissible fluctus-
tion range described
above. .

{a) 0 10 +50°C

{b} 30 1c 90% RH

{c} Must be free from
vibration

tarmperature within the panel may [d) Must be free from

be regarded as the ambient dust

termfierature of the programmable

controller.}

(1} Are the /O unitand CPU
secured firmly?

(2} Are the connectors for the The connecting
cannecting cables of the 170 cables must not be
unit inserted ¢ y? Ipose,

[3) Is there any loose screw in the The screw terminals
external wiring? must not be loose.

{4} 15 there any broken cable in
the external wiring?

Are the temperatire and humidity
within the respective range?
(When the SYSMAC-PSR is
instaited in a contral panel, the

Enviranmental conditions
la) Ambient temperature
2 | b} Hemidity
[e) Vibration
{d) Dust, etc.

The mounting screws
must nat be lcose,

3 Mounting cenditions

.| The external wiring
must be free from
any abnormalities in

- epppearance.

Replace with ngw
anes if defective.

{1) Quiput relays in the 1/G
. output

{2} Battery

4 Service life

1 year

CAUTION: 1
Be sure to turn off the power before replacing any unit {CPU :
or 17O unit} of the SYSMAC-P5R. "

1
1
T
]
H NOTES ON INSPECTION

1. | 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 mois-
tened with industrial alcohol. Be sure to plug in the
flat cable after removing the cloth waste.

SYSMAC-P5R

W TOOLS AND TESTING EQUIPMENT REQUIRED
FOR MAINTENANCE :
In the maintenance of the SYSMAC-P5R, 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 :
® Screwdrivers (Phillips and round blade
® Tester or digital voltmeter
® |ndustrial alcohol and all-cotton cloth
2. Measuring instruments recommended only if required.
® Synchroscope
® Pen-recording oscilloscope

B MAINTENANCE PARTS

1. 1/O unit :
If the SYSMAGC-PER fails, its repair is impossible
without any spare parts no matter how early the
trouble is discovered. So, it is recommended to have
at least one 1/O unit as a spare part.

2. Battery (Type SCYPSR-BATO1)
In general, the service life of a battery is regarded as
the time when the capacity of the battery is reduced
to 50% of its nominal capacity. The service life of a
battery varies greatly depending on the ambient
temperature of the battery, depth of discharging, dis-
charge current, etc. With the SYSMAC-PSR, the life
of the built-in battery is considered to be 1 year.
Therefore, replace the battery with a new one every
year, : :

3. AC power fuse: Rated at 3A

7.2 Replacement of Battery
® Procedure: _
1. Prepare the replacement battery (Type SCYP5R-
BATO1). '
2. Turn off the ACpower, 7~~~
3. Remove the.screw on the rear pane! of the CPU and
open the door as shown below,

—81—
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4. Two battery connector sockets are provided. Plug the NOTES:
connector of the new battery into the vacant socket, i ;rol-;foigY-PEHSOE incorporates 24 output relays as
and then unplug the connector of the old battery to ® Relay Nos. 50 ~ 69: OMRON Model G2L relays rated at
remove it. : 24 VDG '
. ) & Relay Nos. 70 ~ 73: OMRON Type MY2 relays rated at
5. Close the door, and secure it with the screw, : 24 vDC
. . 2. Only the Type MY 2 relays can be replaced. Replacement of
6. When ?he AC power is applied, the battery starts these relays can be performed easily by removing the 1/O
operating. . -unit ecover as shown above.
. 3. Be sure to use the same type of relays as replacement relays.
4. The OMRON Type MY 2 relay is interchangeable with the
7.3 Replacement of Relays OMRON Type G3F-203S solid-state relay. When the solid-
. ) : state relays are desired as output relays due to the require-
® |/O Unit in SCY-PSR10E : ment to switch loads at high frequency, use the Type

G3F-2038 relays in place of the Type MY2 relays. In this
case, however, only the output terminal numbers 70, 71, 72
and 73 .are applicable. :

The output specifications of the Type G3F-203 relays are
as follows:

Rt A s
Operate and release times Zero cross applied

" BmA max. (at 100 VAC)
10mA max. {at 200 VAC)

NOTE: Since one common terminal permits connection of 3
output points, be sure to limit the current flowing
through the common terminal to less than 4A,

7.4 Troubleshooting

If any abnormality occurs in the SYSMAC-P5SR, thoroughly
grasp the condition of trouble, check whether the symptom
is reproducible or is caused through relationship with other
equipment, and then follow the troubléshooting flowcharts
shown below.

Leakage current

NOTES: . .

1. The SCY-PSR10E incorporates 48 OMRON Type MY2 (-US) W 1/0 UNIT
relays rated at 24 VDC as output relays. H

2. Qutput relays can be replaced easily by removing the I/O * Mam-power supply check . .
unit cover as shown above. , In this check, the AC power being supplied to the

3. Be sure to use the same type of relays as replacement relays. SYSMAC-PSR is confirmed if it is within the specified
Turn off the power supply when replacing output relays. -

4. The OMRON Type MY 2 relay is interchangeable with the operating range.

OMRON Type G3F-2038S solid-state relay. When the solid-
state relays are desired as output relays due to the require-
ment to switch loads at high' frequency, use the Type
G3F-203S relays in place of the Type MY 2 relays.

The output specifications of the Type G3F-20385 relays are
as followys:

START

Is
rated
AC input being
supplied?

Make sure that the
AC input i within

the operating range|
e m e | (410%, —16%).

Main power supply
+10% YES

Operate and release times Zero cross applied -15%

BmA max. (at 100 VAC}
10mA max. (at 200 VAC)

NOTE: Since one common terminal permits connection of 3
output points, be sure to limit the current flowing
through each common terminal to less than 4A,

® 1/0 Unit in SCY-PSR30E

s

valtage
selector swirch
narmel ?

Set volage
selector switch

Leakage current pragerly.

Has
Tuse blown
aqut?

Replace blown
fuse.

HAeplace defective
1/Q unic,

* 1/0 device related power supply check

STAAT

Is
pover
supply for input
{integrnal)
normal}

YES [DC 20V)

Replace defective
1O unit.

Make sure 1hat the
output power
supply is within
the permissible
range {+10%,
—15%).

YES

{within +10%,

A‘Si Replace defective
1/0 unit.

suppfy for ourpur
{exteenall
narmgl?,




- OMRON

) A

O

Power suppl;\

i NN
|
0
COM
{ov)
@|lelle||®|afj@]||®
Oleolleo||®||e|@|®
PNOeH®
el elele] |e|ele]e
/
/
Power supply
for load
Main powe

supply

Tester

Main power
supply: +10%, —15%

Power supply for
load: +10%, —16%

B CPU

When the:CPU is normally aperating; the RUN indicator

lights, the MEMORY No. display indicates 04, and the
current time of day is displayed.

The following flowchart applies to the CPU if ab-
normality occurs in the unit while it is in the RUN
mode.

SYSMAC-P5R -

} /SCY—PER

STEP CONO ,, STEP CON.L_,y STEP CON-2 M

DATA-1 DATA.-Z

LTMCNT NO.

Replace defective
battery:

BATTERY ~
FAILURE indicatar
oKy -

NO

Use if itis nota
time contrel
program,

CLOCK
FAILURE indicstor
oK?

MEMORY
FAULT Indicator
ON?

Replacs defeciive
CPU.

cPU
FAULT indicatar
ON? YES

FORAMAT
ERROR indicator
ong

Perform program
o

YES

3
2
3

Check the connecting
cabiles betvieen 1/0
unit and CPL! for
proper cannection,

Other
indicawors
QFF?

Marenal Mow when CPU
operates properly.
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B EXTERNAL ENVIRONMENTS
Confirm that the SYSMAC-P5ER satisfies the environ-
mental requirements described in Section 2.3,

Specifications.

Does
ambient
remperature
exceed
EO°C?

Is
arpbient
temperature
below
o°c?

Is
ambient
temperature
within operating
range?

Is
countermeasure
against electric noise
adequate?

Is

unit in good
ambient atmos:
phere?

=

YES

YES

Consider the installation
of a fan, air cooler, etc:

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

Congider the instatlation

of an air conditioner,

Install a surge suppressor
to the noise generating
saurce.

Consider the construc-

tion of control panel.

—84—
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_ H LIST OF ERROR MESSAGES
Y An error message appears in the DATA display as shown
on the right.

—

? /SCY—PER

DATA 2

DATA-1

L STEP CONG STEP CON-1_jy STEP CON2
TIMCNT NO.

—

it
M . CPU stops and control Check and correct the
p galrnory Parity check and format | gy - 10} relay operates at program in PROGRAM
aflure check the same time. made.
" . - ‘& Turn the power off,
CPU failure Watchdog timer check ON L) . OFF then turn it on again.
3 Battary - (235 CPU continues 10 Replace the battery
' failure Rated voltege check - . ON)* | operate, The indicator | with new one.
illuminates while the .
. - {259 " " : Depress CLEAR key in
Clock failure 24-hour clock check .. ONY* time is being advanced. MONITOR mode.
No END Check the presence of . The following key Caorrect the program as
o ENLD END instruction at the L operation must be necessary.
instruction end of a program, parformed. .
Duplicate Check ceil numbers for -
coil number duplication. -
O, Check the circuit for .
Cireuit ervor proper canfiguration. l
Check INTERLOCK )
LL-ILC error instructians for proper L
syntax, .
JMP-JME Check JUMP instruc- L
error tions for proper syntax, OFF
Check step advance |
%ng);sr;l;ﬁp type instructions for .
proper syntax.
Eormat errer Chec'k each instruction -
for proper format;
Check memory capacity .
Program over for overage. .
n N . p These faults are Turn the power off,
CPU failure Watchdog timer check ON . * independent of the then 1urn it on again.
- user program,
Battery -~ Replace the battery
faijure Rated voltage check with new one,
Pari Parity error check of - , . A memory number Perform program write
arlty error RAM. ! ! must be specified. in PROGRAM mode.
' The contents of RAM Check the content of
Verify error do not coincide with o & o . the program error.
- those of EPROM.
E the EPROM chi
Erase error EPROM erase check ° agr:;;:_ € chip
OFF
Insert the written
Data error No read data exists. ] EPROM chip into the
socket.
. . - These faults are Turmn the power off,
CPU failure Watchdag timer check oN . . independent of the then turn it an again.
user program. -
Battery Replace the battery
failure Rated voltage check . with new one.
. The cassette 1ape opera- | Perform program write
Parity error Parity ecror check of . : . tion must also be operation again in
$ 4
RAM checked in conjuncticn PROGRAM mode.
m;llet:‘focgl-g;i?rgtflg?- Perform Tape Read and
Sum error Tape sum check I p Verify operations again.
cassette tape handling.) (Defective tape)
Heacer error Start bi1 error exists, 3 ditto
Block error Record Nd. error exists. ki OFF ditta
The contents of RAM Check memary in
Verity error o not coincide with o & [o} - PROGRAM mode.
those of the tape.
‘ . ; These faults are Turn the power off,
CPU failure Watchdog timer check ON * . independent of the then turn it on again.
user program.
Battery Replace the battery
failure Rated voltage check . with new one.

NOTE: & denctes that the indicator illuminates.
© denotes that the indicater illuminates depending on the nature of failure or error,
*  Special internal auxiliary relay.
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I/0 TERMINAL ASSIGNMENT TABLE_FOR OMRON SYSMAC-PSR10E
MName Mode! Prepared Inspected Approved
by: by: by:
Customer Installation location Drawing No,
. (Chip No.}
p
00 160 320
010 170 330
020 180 340
030 190 350
040 200 . 360
6O 210 370
06 O 220 380__
070 230 390
080 240 400
090 250 410
100 260 420
10 270 430
120 280 44O
130 290 450
140 30 46 O
150 310 47 QO
500 . 66 O 820
510 - 870 830
520 68 O 84 O
530 69O 850
54O 700 86 O
550 710 870
56 O 720 88 O
570 730 890
580 740 90O
550 750 910
60O 760 9220
610 770 930
62O 780 940
630 790 950
64 O 80O 96 O
65O 810_ . 990__
__

——
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I/O TERMINAL ASSIGNMENT TABLE FOR OMRON SYSMAC-PSR30E

SYSMAC-P5R

| Name

Model -

Customer

Installation location

Drawing No.

{Chip No.)

Prepared
by:

Inspected
by:

Approved -
by:

r

000
010
020
030
040 .

060
070
080
090
100
10O
120
130
140
150

00

T (T

500
510 .
520
530
54O
550
56 O
570
580
590
60 O
610 _
62O
630
64 O

65O

160

170
180

190
200
210
220
230
240

260
270
280
290
300
310

O

T

66 O

670

68 O
69 O
700
710
720
730
0
750
760
70
780
790
80 O
810
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OMRON SYSMAC-P5R CODING SHEET
Name - Model ; Prepared Inspected | Approved
by: by: by:
Customer Installation location Drawing No.
(Chip No.)
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