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® At the leading edge (i.e., from OFF to ON) of a count B INTERNAL AUXILIARY (MR) INSTRUCTION
input signal, the counter decrements the count value by This instruction is used when an internal auxiliary relay
1. is employed.
01 02
Count input |—-"—‘
Leading edge
Coding Contents of Registers
® When both a count input and a reset input are applied
simultaneously, the reset input takes precedence over 000 LD o1 o |
. . —— | —
the count input. The counter performs counting oper- :
ation again after the reset input is removed. 001 AND 02 SR —
® The present value of the counter is retained in memory
during a power failure 002 | ouT MR/2 o1 I
If a power failure occurs, the-counter is not rese
ap A ’ o t treset an_d the NOTE: * The OUT instruction is used to program an internal
present value (i.e., count remaining) of the counter is , auxiliary relay coil.
retained in the memory. .
Accordingly, to reset the count value of the counter ® Internal auxiliary relays have no relation whatsoever to
when power is applied, use the contact of special input/output relays. However, the internal auxiliary
auxiliary relay MR59 to generate a reset input. (Refer to relay contacts cannot be used as external outputs.
paragraph 5.2.4, Applied Programs.) ® The number of contacts is not limited for use.

B END INSTRUCTION

]
LATCHING RELAY (KR) INSTRUCTION Insert this instruction at the end of a program.

The KR instruction can be used as a latching relay in the 01 02
same manner as a relay circuit. ] i il - ‘ i
01 :
03 :
—“—"—‘—‘I Coding
000 | LD o1
Coding Contents of Registers 001 AND 02 &
EEEERTEEeET| [ 20T o0 o «
000 | LD o1 01 _ 003
- 004
001 AND 02 [ o H 1 i '
i P i !
002 LD 03 03 o1 02 - [ END I | - F
—— |
003 | AND 04 03 04 | o1 o2 ® The program memory of the SYSMAC-POR is provided
or R B with addresses 000 to 255. The CPU scans program data
004 | OUT* KR/3 01 . : .
oo from a.ddress 000 to addrfess with an END instruction
according to the ladder diagram.

NOTE: * A latching relay program must be entered in the order of

a set input circuit, a reset input circuit and a latching 000
relay coil. Use the OUT instruction to program a
latching relay coil. 0?'
® Operation of each register S END
The latching relay operates when the content of the R
register is logical 0 and the content of the S register is 255
logical 1. The relay releases when the content of the R
register is logical _1 : . . @ When performing a test run, insert an END instruction at
° Vf’he" both a set input ant? a reset input are applied each end of a sequence circuit and then delete the END
smultarleously, the reset input takes precedence over instruction after confirming each circuit. In this manner,
the set input. . i . . the test run can be executed smoothly.
® The content.of the Iatchln? relay is reta.med in the ® When the mode selector switch is set to the RUN mode
men.mry dur.mg a ;?ow?r failure. 1t c?ntmues to be without an END instruction being inserted at the end of
retained until application of a reset input. a program, the RUN indicator illuminates. In this case,

however, error message ‘* % '* appears in the Sub OP
code display, and the program cannot be executed.

D P A PR
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5. Programming
5.1 How to Program

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

5.1.1 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 ladder circuit
is to configure a simple, clear circuit, rather than a com-
plicated circuit created by reducing the number of
contacts.

2. In the SYSMAC-POR, 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.

Flow of signal

A B
i r_" ,‘ |
S S

—|E-
(2)-a

i I i @ —
E
(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. If necessary, connect it through the NC contact of
an unused internal auxiliary relay.

NC contact of an unused
internal auxiliary relay

ey

5. 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.

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

7. Two or more output coils can be connected in parallel.
In this case, however, note that a circuit error message
will appear in the display.

8. For contact and coil numbers on the circuit, use the 1/0
relay numbers described in Chapter 3.

9. Output coil numbers (including those for timers and
counters) cannot be used in duplication.

5.1.2 Programming order
1. Program a circuit from its left to right.
Program from left to right.

01 03 04 05 07 08
bt )
02
i

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

Block A
| Block B

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

i

w
®
01 02
it i ce
03 CNT1
g R 56 counts

Program in the order of © — @ .

n LD 01
n+1 AND 02
n+2 LD 03
n+3 CNT 1 56
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4. Be sure to insert an END instruction at the end of each each block in the order of (1) to @ Eventually, the
program. . circuit will be programmed as one large block such as
5. A ladder diagram such as the one shown below can be @
divided into small blocks as shown below, to program
® Ladder diagram
00 01 04 05 06 07
A
02 03 MRO1
—— i Hi
ouTO1
11
® Programming procedure ® Coding
() g0 o1 ®l o2 03
—A— —A— 000 | LD 00
LD 00 LD 02 ® 001 AND 01
AND 01 AND 03 002 D 02
J 003 AND 03
~® 004 | OR-LD
005 | OR ouT/ | 01
‘ ® _ 006 AND 04
©)  ouTol © o o7 I 007 | AND.NOT 05
—A— i —A— ® 008 | LD 06
OR OUTO1 AND 2 009 | AND 07
L 010 | OR MR/2 01
1 . ® o1 AND-LD
) o4 05 . (f)  MRo1 012 ouT 01
——H— — : : :
ANDO4 n END
AND-NOTO5 OR MRO1 ]

ouTOo1
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® Operations of R and S registers

The content (““1" or ““0") 0

1 I S of _{- isstoredinR —- Vacant
: fal 00 01 LD 00 register.

:
H
H
H
H
H
:
H
H
:
H

—AHH AND 01 - The cc(ozlnten;c1 o; R register isf
I ANDed with the content o Result of
4 and the result "Hf‘ Vacant
of operation is stored in R = [a]
register. H
The previous content of R ~ Z
register is transferred to S
reglster and the content of _‘ﬁA [a] :
2 ___——_—r_—’ is newly stored i
. [b] 92 03 LD 02 - inR regqster. H
—A AND 03 _———L_> The content of R register is
ANDed with the content of Result of 02 2
: & , and the result k- —ﬂ— [a]
of operation is stored in R = [b] . 3
register. K]
The content of R register .
3 (result [b]) is ORed with the Result of ORing H
- . content of S register (result {a] with [b] Vacant H
fal |+ [b] OR-LD [a] ), and the result of opera- = [a]+[b]
tion is stored in R register.
The content of 3% is .
4, Icl . ORed with the content of R Result of ORing
(al+iv) |+ ¢l ouTo1 OR OUT 01 _ |register,and the result of | [al+[b] with [c] | Vacant
—— operation is stored in R = [a]+[b] +[c]
register. -
The contentof  _J  is Result of ANDing
5. Id, 1 ANDed with the content of R [a]l +[bl+[c] with
[al+[b]l+[c] | X ! __34 AND 04 — ] register, ar!d the resylt of [d,] Vacant
t operation is stored in R = [la]+[b]+[c]
register. x[d, ]
The content of s Result of ANDing
a1 AND-NOT 05 ANDed with the content of R [a] +[[b] +[clx[d, ]
6. 2 05 ‘ register and the result of with [d, ] Vacant
[al+[b]+[c])x[d,)| X — " | operation is stored in R = ([a]+1b]+[c])
register.
The previous content of R ﬁ
register is transferred to S
register, and the content of 40? [a] [b] [c] [d]

_—_———l__' _"_ is stored in R
7. [e] 06 07 LD 06 register.
—AH ANDO7 The content of R register is
| ANDed with the content of Resultof 06 07
i b | [a] (b] [e] [d]

, and the result of

operation is stored in R = [e]
register.
The content of R register is .
8. G ORedm with the content of l[%e]sult of [()]Ring P
MRO1 OR MRO1 . ,and the result of e] with [f [a] [b] [c] [d]
lel [+ —— 0 op;r'gaon is stored in R = [e]+[f] &
register. ! ’
The content of R register is
ANDed with the content of S
9. ) st d th It of ([al+[b]+[c])
{al+[bl+[c])x[d} X | [e]+[f] | AND-LD ——— ro%geliai%:r:s sttoiggsil:\ RO x[dIx[e] +(f] Vacant
register. 4
The result of R register is
tput t t rel ([a] +[b] +[c]) V. t 3
1% Kiomtomtenxtamtening —> ouT 01 ——= |30, ™ Y xld)x(fel +[f]) | E
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5.2 Applied Programs

5.2.1
1. An example of parallel-series circuit

_ 0;_ —32 03 .

ouTO1
—it
a { b——
block block

2. An example of series-parallel circuit

00 01 02 03
&)
ouTo1
4
04
i
a t b
block block

3. An example of series-parallel circuit

block

l 04 0UT01‘

—"b2—|
biock
I @ | u

block block

i
A

When LD/OR/AND/NOT instructions are used

Coding
LD 00
AND 01
OR ouT/1 01
AND 02
AND-NOT 03
ouT 01
END

Coding’
LD 00
AND-NOT 01
LD 02
AND 03
OR ouT/1 01
OR 04
AND-LD
ouT 01
END

. Coding

4. An example of connecting parallel circuits in series

-8 ——t  p——b—

ooblockm block
r-—n—ar—~~u—|ﬁ~'
02 03
——4r—n~—1|——1|—1
82— b, 4
block block
a T b—‘—‘“
block block

Artisan Technology Group - Quality Instrumentation ...

LD-NOT 00
AND 01
LD 02
AND-NOT 03
LD-NOT 04
AND ouT/ 01
OR-LD
AND-LD
ouT 01
END
Coding
e Py
LD 00
AND-NOT o1
LD-NOT 02
AND 03
OR-LD
LD - 04
AND 05
LD 06
AND 07
OR-LD
AND-LD
ouT 01
END
—21—

A

J
J

J
J
J
J

a

b,

b,

bl +b2

a-b

al
az
a,+a,

b,

b,

b, +b,

a-b

SYSMAC-POR

e Process block “’b’* after programming block
“a" (parallel circuit).

For coding, enter 1/O relay numbers in

the data field.

e Divide the circuit into blocks “a”* and “b"’
and program each block.

Then combine blocks ‘“a’ and ““b’* by
AND-LD instruction.

Program block “‘a”

Program block ‘b, “ and then block “b,".
Combine blocks "b *"and b, " using
OR-LD instruction.

Combine blocks ““a” and ““b’* using
AND:-LD instruction.

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

Program blocks “’b, ** and “’b,”" in the same
manner as above.

Combine blocks ““a’" and ‘’b’’ using
AND-LD instructlon

Guarantegq | (888)_ 88-SOURCE | www.artisantg.com
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5. An example of connecting parallel circuits in series

A A A - —1
| | e | | ——
a } b : c -~ -
block block block block
6. An example of complicated parallel circuit
00 o1 Coding
i+ o
LD 00
02 03 LD 01
I LD 02
AND 03
04 05
OR-LD
L -t AND-LD
06 07 LD 04
t——)— AND 05
OR-LD
LD 06
AND 07
OR-LD
ouT 01
END

7. An example of complicated circuit

b block
00 01 02
»—' ouT
1' d block @
boel 03 04 o5
I ¥ it
f—-c—o
block o6 07
| |
—e—of
block

8. An example of complicated circuit

Artisan Technology Group - Quality Instrumentation T &aranteed | (888) 88-SOURCE | www.artisantg.com

00 01 MR0O0 MRO1 MRO02
I

02 03 05 | MRO3 MR04 MRO05
. | S

04 OQuUTO1 MRO6

® When a number of blocks continue from
block number “‘a’ to “n,”
ming procedure is the same as paragraph 4

the program-

above. Namely, program the circuit the

following sequence.

blocka*@blockb *Oblocksab-»

@) block ¢ > ®) blocks a-b-c> ® - -

® The circuit shown on the left may be

rewritten as follows.

Coding 0 0
il w1
| e
00 03 04 05
LD 0 | a L
LD-NOT 01 00 03 04 06 07
b A
AND 02
LD 03 ] Coding
c
AND-NOT 04 - -
LD 05 d ANDNOT o
AND 02
LD 06 . = =
AND-NOT 07 AND 03
AND-NOT 04
OR-LD dte AND 05
AND-LD (d+e).c OR-LD ]
LD 00
OR-LD (d+e)-ctb s o
AND-LD [(d+e)-ctb] 2 ANDNOT 0
ouT 01 AND 06
AND-NOT 07
H H [OR.LD
END ouT 01
END. -
Cogding '
LD 00 AND MR/2 02
AND 01 LD MR/2 | 03
LD 02 AND MR/2 04
AND-NOT 03 LD-NOT MR/2 05
LD-NOT 04 OR MR/2 06
AND ouT/n 01 AND-LD
OR-LD OR-LD
AND 05 AND-LD
OR-LD ouT 01
LD MR/2 | 00 : :
AND-NOT | MR/2 01 END

A4

ouT

R

LR

3
by
2
3
2
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’ 9. An example of circuit requiring caution
7 00 02 00 00
T
S —® i ¢ i @
or
01 =) 01 02 = 01
s ) —it H— it
® In such a case as shown above, program e In the case of the above circuit diagram, the ouTo02 02
relay contact ,ﬁ« after programming circuit operation is possible, but note that 1+
output relay OUTO02. This action is neces- this circuit configuration is regarded as a
sary for the following reason. Even if an program error during the program check. P . L
output is sent to OUTO02, the content of This circuit configuration is
the R register at point @ will remain un- not regarded as a program error.
changed. However, if* _§. is programmed
before OUTO2, the content of the R Coding Coding ) H
register at point @ will change and differ
from the content sent to OUTO02. B
LD 00 LD 00 .
OR 01 OR 01
ouT 02 ouT 02
AND-NOT 02 LD ouT/ 02
ouT 01 AND-NOT 02
: : : ouT . 01
) END . .
9 ) END
10. An example of circuit requiring caution
Coding
00 03 — e If the circuit is to be programmed without
| l | ‘ separating it, program an unused internal
LD 00 auxiliary relay after relay contact  _{j_
01 02 LD 01 The follov«'ling table shows an exaor'nple of
i ¥ ANDNOT 02 pc?:rammmg @ after
o4 OR-LD ing
@ [Anp o3 [T
¥ @ ouT o1 LD 00
e Separate the above circuit as shown below.
D o1 LD 01
00 ‘ 03 AND 04 ouT MR/2 01
1 4 T = ANDNOT 02
B . : OR-LD
01 02 : : : AND 03
. ___"_/H’__ END
ouT 01
01 04 LD MR/2 01
- o AND 04 3
9 ouT 02 -
END

11. Examples of circuit requiring rewrite

__;‘,_EI_,B,_‘_

i@

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

@ Since the two upper circuits are respectively
configured with control relays, the circuits
operate even by the flows of signals shown
by the arrows. To permit the similar circuit
operation with the SYSMAC-POR, the two
upper circuits must be rewritten into the
corresponding circuits shown below.

i@ (@)
i S

) i) i)
G | e
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5.2.2
1. Long-time timer (25.5sec or more)

When TIM/CNT instructions are used

a. Series connection of TIM instructions

b. Use of CNT instruction

00 TIM1
—i P VNS

TiM1

- Input
O O— cP

CNT1

01 Reset

1l

CNT1

i D)

c. Use of internal clock pulse

00 MR61 |ppyt
+———A—c"
CNT1
00 Reset
—H— R
CNT1 T
- 2 )

(1)?, @ 25sec

™I
O 5.0sec

100
counts

250
counts
(2508)

2. Multi-digit counter (255 counts or more)

e.g., 20,000 counts

00 01 nout
it [ cp

| eNT1{100
00 Reset counts
v . 8 R
CNT 1
4t
CNT1

Input
i P {er
CNT1 |200

00 Reset counts
+F R
CNT2 ‘
i @

Coding

D :

TIM 1 250
LD TIM/4 1
TIM 2 250
LD TiM/4 2
ouT 01
END

Coding
LD 00
AND-NOT | TIM/4 1
TIM 1 050
LD TiM/4 1
LD 01
CNT 1 - 100
LD CNT/5 1
ouT 01
END

AND MR/2 61
LD-NOT 00
CNT 1 250
LD CNT/5 1
ouT 01
END

Coding
LD 00
AND 01
LD-NOT 00
OR CNT/5 1
CNT 1 100
LD CNT/5 1
LD-NOT 00
CNT 2 200
LD CNT/5 2
ouT 01
END

In this circuit, a pulse is generated every 5
seconds by timer TIM1 and then pulses at
intervals of 5 seconds are counted by count-
er CNT1. The example shown here is a 500
sec timer. The setting time of the timer is
(timer + scan time) x number of counts.

The present count value of the counter is
retained in memory even if the power switch
of the SYSMAC-POR is turned off.

The SYSMAC-POR has two internal clock
pulses (1.0sec pulse: MR61, 0.1sec pulse:
MR60). By counting either of the pulses
with a counter, a long-time timer can be
developed.

As CNT instruction is employed, the present
count value is retained in memory even after
the power is turned off.

Artisan Technology Group - Quality Instrumentation ... Gggrﬁnteed | (888) 88-SOURCE | www.artisantg.com
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3. An example of ON/OFF-delay timer circuit

00 Coding
4[ TiM1 Bsec
ouUTO1 00 LD 00
I @ TIM 1 050
3sec LD T/1 01
TIM1 out/ ‘
O TiM2 . AND-NOT 00
O~ N
© TiM 2 030
ouTOo1 LD TiM/4 1
OR ouT/1 01
AND-NOT | TIM/4 2
ouT 01
END
1 L,
Bsec 3sec
ON-delay OF F-delay
4. An example of one shot timer circuit
MROO TIM1 Coding ® One shot output is produced for only the
H A @ set time of TIM1 after an input signal is
00 applied.
10 LD MR/2 00
J|= AND-NOT | TiM/4 1
OR 10
MROO ouT MR/2 00
—- @ 1.5sec LD MR/2 00
MROO  TIM1 TimM 1015
oAS 1”2 LD MR/2 00
. AND-NOT | TimM/4 1
ouT 12
END
1.6sec 1.6sec
5. Examples of flicker circuit
a. With 2 timers used
(ﬁ) TIM2 Coding
v (), [ |
1.0sec . E
TIM1 LD 00
sl @ s AND-NOT | Tim/4 2
%eC I Tim 1 010
Tim LD TiIM/4 1
s ouT
0 0 0l TIM 2 015
LD TiM/4 1
ouT 01
END
1.0 15
sec sec
b. With clock pulses
MR61 Coding e Using an internal clock pulse (0.1sec or 1.0sec),
| 00 (C'O‘j': pulse: 1.0sec) 0T a flicker circuit can be processed easily. In this
“ LU 01 — case, however, the flickering time is available
I LD 00 only in the foliowing 2 types.
Special auxiliary relay number MR61:
AND MR/2 61 1.0sec clock pulse
ouT 01 Special auxiliary relay number MR60:
" 0.1sec clock pulse
END
A, B > 0.5sec
25
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5.2.3  When latching relay is used
1. Basic circuit A5
Coding K
00 01 _ e In the event of a power failure, the ON/OFF :
| “ I S @ state before power failure can be retained
LD 00 in memory, using a latching relay.
R AND o1 SYSMAC-POR has 47 latching relays with
02 relay numbers KROO ~ KR46.
1} LD 02 ® Memory retention time after a power
failure is about 2 years just the same as
ouTt KR/3 o1 that of the program memory.
END

2. A circuit to keep the time-up state

Coding
0 o e
|
I, LD 00
TIM1 AND o1
5%5— S KR TIM 1 050
2 LD TiM/4 1
i— LD 02
ouT KR/3 | o1
END

5.24 When Special Auxiliary Relay MR59 is used
1. Acircuit to initialize a counter and a latching relay
when power is applied

Coding .
00 e Special auxiliary relay MR59 is turned on
'F S(KR for 1 scan timé when power is applied in
01 LD 00 the RUN mode or when the mode ;
R LD 01 selector switch is changed from “STOP* :
01 to “RUN’’ position. '
" OR MR/2 59
ouT KR/3 01
M?'SQ LD 02
LD 03
02 Input OR MR/2 59
lF cp CNT 1 050
CNT1 3 3 :
g? Reset R 50 END
counts
MR59

525 When Special Auxiliary Relay MR62 is used
1. A circuit to transmit a battery fault signal to an output

terminal
Coding i
MR62 o Relay MR62 is turned on when the battery
| 1' voltage drops or when the battery voltage ]
| 0l LD MR/2 62 drops or when the battery is not loaded. 2
ouT 01 e If a buzzer is connected to the terminal of
- - output relay QUTO1, MR62 can be used to
: : i issue alarm.
END e When the battery is restored to normal,
MR62 is turned off.

—26—
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5.2.6 When Special Auxiliary Relay MR63 is used

1. A circuit to transmit a memory fault signal to an output

terminal

} MR63
I

l L

LD

Coding

MR/2

ouT

END

5.2.7  When Special Latching Relay KR47 is used

1. A circuit to inhibit all outputs

00
it

01

Coding

Il
L
MR59

i+

LD

LD

OR MR/2
ouT KR/3
END

SYSMAC-POR

Special auxiliary relay MR63 is turned on
when a memory failure occurs and the
ERROR indicator flashes on and off.
MRG63 is turned off when a power failure
occurs or when the mode selector switch
position is changed.

If a buzzer is connected to the terminal of
OUTO1, MR63 can be used to issue alarm.

When special latching relay KR47 is turned
on, all outputs are inhibited, causing all
output relays to release. At this time, all

the OUTPUT indicators go out and the RUN
indicator flashes on and off.

When special latching relay KR47 is turned
off, all the outputs are released from the
inhibited state.
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6. Operating Procedure
6.1 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

program write, etc.

address in such operations as program read,

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

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

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

This operation is to place the SYSMAC-
POR in the RUN (Program Execution)
state.

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.

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.

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

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

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

This operation is to delete the contact (or
coil) number from a program due to a
circuit modification.

This operation is to transfer the contents
of the RAM to the specified EPROM
bank.

This operation is to transfer the contents
of the specified EPROM bank to the
RAM.

This operation is to verify the contents
of the specified EPROM bank 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.

6.2 All Program Clear Operation

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

® Operating procedure

/—PROGRAM—»[—G ‘—*[—jﬁﬂ' _’[——]9 _’

® Display
Key ADDRESS DATA

Ready for
All Clear operation

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 addresses 000 ~ 255 are cleared.

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

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

i TCAUTION:

1 After the PROGRAM mode selection, depression of CLEAR ¢
I key or any key other than the four keys shown above will |
I not allow All Clear operation to be executed. In this case, f
I repeat the operation starting from the mode selection. For
I example, if the PROGRAM mode was originally changed 1
| from the RUN mode, do not set the mode selector to the |
I RUN mode again. First set it to the STOP mode and then |
l to the PROGRAM mode to repeat the operation. J'

6.3 Address Setting Operation

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

—— Address —

—PROGRAM
— ) —— -0~
® Display A
Key ADDRESS DATA*
- [@30)
n R T
Add tti
E] ,'E' _-‘.' s co':\s:l::edmg
NOTES:

1. Each address is set in 3 digits using numeric 000 ~ 255. To
set address ‘000, no numeric entry is required. To set
address “‘003,” depress only numeric key 3 and to set
address "“023,” depress only numeric keys 2 and 3. Preced-
ing zero(es) may be omitted from key entry.

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

3. In address setting, when numeric data entered as an address
exceeds 255, the first digit of the 3-digit address is automati-
cally processed as ““0.” Since the CPU does not recognize
this as an error, the only way to identify this error is through
confirmation by the operator.

For example, if address 259 is entered, it will be set as
follows.

28—
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DATA

Key ADDRESS

Entry 259" is set
as address “059.""

6.4 Program Write Operation

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

—PROGRAM
|

o) —————— )= )= ) Address setting*

NOTE: *When writing a program from address “000,”"
no address setting is required.

E—— ()~ (=) Program write

B s =
-0 =
@O

B0
(=3 (=
® Display
SuB
DATA

Key ADDRESS OP opP

LD

------------ ---------- *[7]
[ 1/ R AP
T8 [

88

3
C3
"y

oje
=] [~
;}:CD
“)les

53 o [ [zas

cap g3 %
o )i {03 A:‘)N:&T@
T 03 & e[D
[ — 03 e[ 5

(I R [ R x [#] [rrn

SYSMAC-POR

g ]

Program write

) [T g so[a] [raa] operstion

® Circuit for exercise and programming example

TIM5
MR20 _A 15
s @
KR13
11
L]

101 | AND TIM/4 | 5

102 OR KR/3 13 :

103 | AND-NOT 15

104 | ouT 10

105 | END

106 | : . : ;
NOTES: :
1. In the left-hand figure X% Jindicates that the content of :

the memory at the displayed address will appear in the DATA

display. Accordingly, after the All Clear operation, nothing

will appear in the OP display and zeroes will appear in the Z

SUB OP and DATA displays, respectively. 3
2. Depression of the WRITE key causes the contents appearing z

in the OP, SUB OP and DATA displays to be stored into the

memory address specified by the ADDRESS display and at

the same time causes the memory address to be incremented

by one.

Correction Procedures when an error occurs in program write

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

2. If an error is 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 depress-
ing the (1] key and then depress the CLEAR DISPLAY
key and the re-entry operation from OP code becomes
effective.

6.5 Program Read Operation :
This operation is to confirm whether or not the data h_aS
been programmed properly in the specified memory

address.
® Operating procedure

/-—PROGRAM ‘
|

@ E:] - [E_’E ------ Address setting*
INCrement -« ---oeoeeeeaeaeac[ 4 Joeeee Data at set address
Data read increment --------- () o Sieiyed.
E] ______ Data at set address
. +2 is displayed.
'
'
i
CO—C0—03 Address setting*
t set address
Data read decrement -----------o--ooenen - E?‘;Ziss;layed.
D Data at set address
""" —2 is displayed.

1
NOTE: *When reading a program from address “000,”

no address setting is requ

—29—

ired.
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® Display ® Operating procedure
suB .
Key ADDRESS OP OP DATA ~—PROGRAM ;
. R B o S

Address setting

Data at
@ . GE 3 ----- a;dress “100”
is displayed. ° Display
-
(. When a program error does not exist
SuB
- Key ~ADDRESS OP OP DATA
[I]” AND NoT () END instruction
. m - " and its address

E] T m S B are c;isplaved.

out
) m o E] When a program error exists

AND NOT
o [fa3)- o n SuB
m t;u;@ Key ADDRESS OP oP DATA

ey ¥ :

END Data read up : ; : .
o - e i I e wheedof G ' s Ho

the program B

s T3 N I Af tering END instruction,

o - [L8& - w[x] [rex Ol e e snabise
' SEARCH ERROR
VR |- e e ® @ - Coil duplication
o= (o o

® Circui . . ;
Circuit for exercise and programming example  After all coil duplication errors are

: checked, CPU searches for a circuit

TIM5 © error.
MR20 _A_ 15 : SEARCH ERROR
r___“__() O_T_/“’___‘ ol et e Y ® @ - Circuit error
KR13 Repeat the SEARCH operation until the
H i\ following displays appear.
: SuB

Coding : enop OP DATA

100 LD MR/2 20

101 AND TIM/4 5 ® Error conditions

102 OR KR/3 13 1. END instruction missing error

103 AND.NOT 15 In the absence of an END instruction at the last

104 ouT 10 address of a program, error message * 3 appears

105 END in the SUB OP display. If this error occurs, the CPU

106 : : cannot perform other item checks. After entering an

END instruction, the CPU is enabled to perform

NOTES: :
1. Ateach depress:on of the (1] key, the data at the set other item checks.

address +1 is displayed (i.e., data read increment). 2. Coil duplication error
2. At each depression of the E] key, the data at the set

address —1 is displayed (i.e., data read decrement). If a program contains OUT, OUT MR/2, OUT KR/3’

TIM or CNT instructions of the same number, error
6.6 Program Check Operation message “ C  ‘ appears in the SUB OP display.

After all the coil duplication errors have been check-
ed, the CPU performs circuit error check.

3. Circuit error
This check is intended to manage the R and S regis-

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).

. ters. As a method, the difference between the number
ltems.subjec.t to' program check are as follows. of logical start instructions (LD, LD-NOT, etc.) and
° C?'I c!upllcatlon error the number of inter-block logic instructions
¢ Cireuiterror (AND-LD, OR-LD) is computed, and if the difference
® END instruction missing error is abnormal when the results of the operation (OUT,

OUT MR/2, OUT KR/3, TIM and CNT) are executed,
this condition is regarded as a circuit error.

NOTES:

1. Priority in program check is as follows: END instruction
missing error > coil duplication error > circuit error.

2. If any programming error is discovered, correct the erroneous
program in accordance with the program write procedure.
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6.7 RUN Operation

This operation is to place the SYSMAC-POR in the RUN
(Program Execution) condition.
® Operating procedure

I—RUN
'® RUN

NOTES:
1. In the RUN mode, sum check, watchdog timer check and

battery check are automatically performed. If any error
occurs in the respective checks, the status indicators and
the state of program execution by CPU become as shown
below. (See paragraph 8.5, Troubleshooting for details.)

Sum - . X
check L o Continues
Watchdog - .

timer . Jol Stops
Battery - . )
failure L3 ) Continues

O, mark indicates the indicator goes out.
@ mark indicates the indicator lights.
@ mark indicates the indicator flashes ON and OFF.

2. In other than the RUN mode, all external outputs are turned
off. When the mode selector switch position is changed from
“STOP" to “RUN,’* the SYSMAC-POR is placed in the same
state when power is applied.

6.8 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 THE OPERATING STATE OF
AN OUTPUT RELAY, INTERNAL AUXILIARY
RELAY OR LATCHING RELAY

® Operating procedure

[——HUN.
® RUN

& — -c—- [3-—- [ — S‘:?icé;rrelay
Auxiliary relay

@_’@-’E—’ E]_'[I]—’@ """"" monitoring
(oem)—= (B — . - [ e EUSRUSUOIN Latching relay
Loz (=) E] G~ monitoring

SYSMAC-POR
@ Display
suB
K_ev ADDRESS OP OP DATA
MR20 is in ON
state.
MR21 is in OFF
state.
MR20 is in ON

state.

B MONITORING OF THE CURRENT VALUE OF A
TIMER, OR COUNTER

® Operating procedure .

I—~nu~
‘® RUN

frowrog e Timer monitoring

_’_—_’E_’—_]—————’E ---------- Counter monitoring

B
Key  ADDRESS OP OP DATA

Value of
TIM9 is 177.

Set time of
TIMS8 is up.

Value of
TIM9 is 176.

Value of
TIM9 is 176.

@ Circuit for exercise and programming example

OUT12 TIM6 KR25
i@
MR10
B
MR20 15
- . 20sec
TIMS
55— &

—31—
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Coding
OR LD
Lo s o me SEE ~
. Anp e
ior | awmwor | Tiwa | ¢ o (g9 ¥ 0 E s
- ; Lo MRSO0 is i
102 | OR MR/2 10 ) [Lg3 = N state, |
X AND IN15 is i
103 AND-NOT | KR/3 25 - 1 T ® . ;5] i s-:a-‘:.
104 ouT MR/2 20 MR20 is in
106 | LD MR/2 20 Ce HC GO - on st
106 | AND-NOT 15 i 8 HOS e
107 TIM 9 200
108 LD Tim/a 9 Circuit for exercise and programming example
109 ouT 10
110 END TIM5 MR20 15 MR30 KR40 @
NOTES: soe—il ——H i .

1. As the operating state of each output relay, auxiliary relay,
or latching relay, "H’* or L'’ is displayed at the MSD
position of the DATA display.

““H’* (High level) is displayed when the state of the set relay
number is ON.

“L" {Low level) is displayed when the state of the set relay
number is OFF.

2. As the present value of each timer or counter, 3-digit data is
displayed in the ADDRESS display. When the set time of the
set timer number is up (or the set value of the set counter
number is counted out), “000"" will appear in the 3-digit
positions of the DATA display.

3. Ateach depression of the (* ] or (i} key following the
MONITOR key, the relay number, timer number or counter
number is incremented or decremented respectively by 1.
Thus, the state of each relay, timer, or counter can be
monitored in succession.

6.9 Trace (Continuity) Check Operation

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

® Operating procedure
In the circuit for exercise shown on the right, the
procedure to check the operating states of respective
relays from tO—o "S- in the programming
sequence is shown below.

——RUN

| @ RUN

B)——(C)—C)— (=)
e )
® Display
Key - ADDRESS
........ ............
G20 -
1
- @og-
OUT10 s in
..... m ----- " ON stats‘
KR40 is i
[:] o m - ON staltsetn
™ MR30is i
o idb OFFst‘astle'j

Artisan Technology Group - Quality Instrumentation ..

MR50 OUT10

Coding
100 LD-NOT TiM/4 5
101 AND MR/2 20
102 AND 15
103 LD MR/2 50
104 AND ouT/1 10
105 OR-LD
106 AND-NOT | MR/2 30
107 AND KR/3 40
108 ouT 10
109 END
110

NOTES:

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

(e —-C3—0J o
e Check starting from an OUT instruction (OUT,
OUT MR/2, OUT KR/3, TIM, or CNT).
(e~ (B —~ (=)~~~ () -~
2. In the RUN mode, the SEARCH operation is possible for
Ol{T OUT MR/2, OUT KR/3, TIM and CNT mstrucnons
on
3. In the RUN mode, a beep sound is generated when the
output instruction has been searched.

4. When the relay number represented by the low-order 2 digits
- of the DATA display is in the ON state, ‘‘H’* will appear in
the MSD position of the DATA display. When the relay
number is in the OFF state, "‘L" will appear in the MSD
position of the DATA display. This indicates the ON/OFF
state of the relay number without relation to the presence

or absence of a NOT instruction. In other words, if “L"
appears when a NOT instruction is entered, it indicates that
the relay is in the energized state.

5. Search of timer or counter.
When a timer or counter is searched in the RUN mode, the
present value of the timer or counter is not displayed. ““H"’ is
displayed when the set time (or set count) is up, while “’L"’
is displayed when the set time (or set count) is remaining.
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6.10 Instruction Search Operation

When a circuit change is to be made in a program simula- 100 | LD 15
tion or test run, this operation allows an address where an 7101 | AND.NOT | MRI2 | 20
instruction has been written in a program to be searched. 102 OR TIM/4 8
® Operating procedure 103 | AND MR/2 10
Referring to the circuit for exercise and programming 104 AND-NOT | KR/3 30
example shown below, an example of searching Y& 105 ouT MR/2 20
“and instructions is explained here. 106 LD "MR/2 50
107 [Tm- | 8 ]105 ]
108 END
r—PROGRAM 109
J 110
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
)=o)~ (=) =)~ )~ (=m=)—~ (=) (wm) .- TOEND of the addresses containing this instruction to be searched until
: program the END instruction is encountered.

2. If the program has no END instruction, the CPU cannot
perform the search operation. This condition is indicated as
“END instruction missing error” on the SUB OP display and

(e the ERROR indicator will be illuminated if such a condition
To END of occurs.
=) C =)z~ (o) - program 3. If the instruction entered is not contained in the program,
depression of the SEARCH key causes the END address to be
® Display displayed. . L .
4. When a TIM or CNT instruction is to be searched, it is un-
Key ADDRESS OP SUB OP DATA necessary to enter the setting value of the timer or counter.

5. A search operation is completed when the CLEAR or CLEAR
DISPLAY key is depressed or after the search of an END
instruction in a program. Upon completion of the search
operation, the SEARCH indicator will go out.

6.11 Contact (Coil) Number Change Operation

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

@ Operating procedure
Refer to the circuit for exercise and programming
example shown on the right.

————PROGRAM
|

o — A:DN:F

Q¥
Cy
(=]
Y

[ ]

.

.
ooy
C3f (€3
Y
ey e
i3
AN
2y

=888 o ;
S o [T/ T = (8] B —— B — (D — (D — - SLs®

SEARCH ™ .
=@ ¥ [B9-ne
SEARCH END END instruction
an e truc . P Changed &
E=)- o -{{58) o [3] [BOT)- i (%) 3 — (= olrmrias.
e (D~~~ (D~~~ ()~ Dstaresd

@ Circuit for exercise and programming example

&) —— E— (O — O e

[[] shows the instruction to be searched.
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® Display NOTES:
1. After an OUT instruction has been searched, depress the () i t
or (1 key continuously to decrement the address number
Key ADDRESS OP SUB OP DATA until the address where the contact (coil) number is to be

S

OUT MR/2 35
is searched.

<3|
C3
Wy

gzg

5B

OUT MR/2 45
is searched

C2
C3
P

&) €3
< c3
n L
|
L

C3
C3
£

Address
decrement

58

Changed to
LD, MR/2 45

T3
L
L

C3
<
(=]

AND NOT
(s (53

C3
<3
Ny
o

® Circuit for exercise and programming example

15 OUT10 MR20 CNT4

N | — | | .

ﬁ TIM3

@

35 in B changed to 45.

LD
101 AND ouT/n 10
102 LD MR/2 35
103 .| AND-NOT | TIM/4 3
104 OR-LD
105 AND MR/2 20
106 AND-NOT | CNT/5 4
107 ouT MR/2 35
108 END
109
110

Artisan Technology Group - Quality Instrumentation ﬁGuaranteed | (888) 88-SOURCE | www.artisantg.com

changed. The instruction to be changed at an intended address
may be searched directly. However, the same instruction may
in some cases be stored in other memory addresses of the same
program. Therefore, it is necessary to check instructions
before and after the intended address. Since no two OUT
instructions with an identical relay number exist in one
program, the instruction to be changed can be found easily
and quickly by first searching the OUT instruction and then
searching before and after the OUT instruction.

2. When the contact (coil) number of an OUT, TIM, or CNT
instruction is to be changed, confirm the circuit related to
the instruction.

3. After the contact (coil) number has been changed, be sure to
perform the Program Check operation ( — (1)) to con-
firm that the program is free from any programming error.

6.12 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 "}’
before —ji- is shown. '

T ROGRAM

B~

O—-Co-—-

&= B~~~ (=~
® Display

Key ADDRESS OP SUBOP DATA

(ae)

E
j
=

instruction
is searched.

ouT
[3 ........ o o - [ﬂ 4’_7 l’] { Output

g8 @i

SEARCH
“*"indicator

ouT goes out.
o[-
O G318
EE gis
AND -
m o [gy ¥ O B
AND NOT
=) [iG5] - e
E} ﬂ X Instruction
= is inserted.
EmE o o[2] [G04
. AND NOT
3 -[[59-« =[]
AND NOT
-------- (05 e e [C] i
o AN ad
o [i08 - * [8) [B15]) e
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® Circuit for exercise and programming example

MR10 KR20 15  MR30
t—l— @)

OUT13 TIM4 1

@4]

Coding \

FEE R T
100 LD MR/2 10
101 AND KR/3 20
102 LD ouT/1 13
103 AND-NOT | TIM/4 4
104 OR-LD
105 AND 15
106 AND-NOT | MR/2 30
107 ouT 10
108 END
109
110

Coding ‘
EEEeE ot

100 | LD MR/2 10
101 | AND KR/3 20
102 | LD ouT/1| 13
103 | AND-NOT | TIM/4 4
104 | OR-LD
105 | 'ANDNOT | MR/2 | 44 =
106 | AND 15
107 | AND-NOT | MR/2 30
108 | out 10
109 | END
110

NOTES:

1.

When an instruction entered for addition is in excess of the
program capacity, the INSERT key input will not be accept-
ed and thus the instruction cannot be inserted.

. After the instruction to be inserted has been entered, depres-

sion of the INSERT key two or more times in succession will
be ignoered and no instruction can be entered.

. After the insertion of the instruction, confirm instructions

before and after the inserted address.

. After the contact (coil) has been inserted, be sure to perform

the Program Check operation ( — (=] ) to confirm that
the program is free from any programming error.

SYSMAC-POR

6.13 Contact (Coil) Deletion Operation

This operation is to delete the contact (or coil) number
from a program due to a circuit modification.

® Operating procedure
Referring to the circuit for exercise shown below, an
. MR30 - .
example of deleting - is explained.

/——PROGRAM
:

B — (30

Cl— ()
® Display

Key ADDRESS OP SUB OP DATA

Gy [ZE8) B
ouT
) [Ggg e[
out
nnn,wu{l’_ Output
{3 m instruction
- OgT E -m is searched.
ouT
= e (08 e« [ [Ei&
RCH
= <~ indicator
ug our goes out.
u
o [iEd e [ T
AND NOT Instructi
() G e e[Z] [030] s
ouT
71 Y[
END Next address
([ ' e “ """ is c):)nfirmed.

® Circuit for exercise and programming example

MRI10 KR20 MR44 15  [Gm% S
i)

ouT13 TIM4

[ indicates the instruction to be deleted.

Coding
100 | LD MR/2 10
101 | AND KR/3 20
102 | LD out/1 | 13
103 | AND-NOT [ TIM/4 | 4
104 | OR-LD
105 | AND-NOT | MR/2
106 | AND 15
107 | AND-NOT [ MR/2 | 30
108 | ouT 10
109 | END
110

2
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Coding NOTES:
1. Completely erase the EPROM and then write data into the § l
EPROM. The contents of the EPROM are erased by irradiat-
100 LD MR/2 10 ing ultraviolet rays on the EPROM surface through the erase
window. The EPROM cannot be erased completely if the
101 AND KR/3 20 irradiation of ultraviolet rays is insufficient. Therefore, be
102 LD ouT/1 13 sure to observe the specified erase time. Whether or not the
EPROM has been erased completely can be confirmed by the
103 AND-NOT | TiM/4 4 EPROM Verify operation. (Refer to paragraph 6.18, Errors in
104 OR-LD PROM Mode.)
2. Erase time
105 AND-NOT | MR/2 a4 Compiletely erase the EPROM according to the specifications
106 AND 15 of the eraser to be used.
3. Frequency of re-programming
107 out 10 Limit the frequency of re-programming the EPROM to 7
108 END times. If the EPROM is reprogrammed more than 7 times, the
109 EPROM may malfunction.
4. Program protection
110 To sustain the reliability of the EPROM, place the EPROM in
a protective case or wrap it in aluminum foil if it is not to be
NOTES: used for an extended period.

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

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

3. Note that each depression of the DELETE key causes each
instruction being displayed to be deleted successively.

6.14 EPROM Handling

The Type SCYPOR-CPU20 is an EPROM self-contained
type CPU. Since the CPU executes programs by reading the
contents of the RAM, this type of CPU 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-F (equivalent to 2716)

B MEMORY CAPACITY
4 kinds of user programs (256 RAM addresses x 4) can
be stored per EPROM chip.

B ADDRESS SETTING
The EPROM address area is divided into 4 which are
referred to as Bank 0, 1, 2 and 3, respectively. The
capacity of one RAM corresponds to one EPROM bank
(i.e., 256 words).

EPROM Bank Configuration

Bank O Bank 1 Bank 2 Bank 3

EPROM (256 words) | (256 words) | (256 words) | (256 words)

- _}%/ Data read write and verify

operations are possible
between the RAM and any
RAM of the EPROM banks 0 ~ 3.
(256 words) Bank number setting is
performed through console
panel keyboard.

RAM Configuration

B MOUNTING EPROM CHIP
Be sure to insert the EPROM chip onto the EPROM
socket with its dip facing upwards.

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

6. Removal of EPROM
The EPROM can be inserted or removed while power is being
applied to the SYSMAC-POR. However, never remove the
EPROM chip during the EPROM write, read, or verify opera-
tion.

7. 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.

6.15 EPROM Write Operation

This operation is to transfer the contents of the RAM to
the specified EPROM bank.
® Operating procedure

—-——PROM
!

Bank designation
T\
—E—C)~C)—0=9

® Display
I(_ev ADDRESS OP SuB OP DATA

! indicates the previously

designated bank.

II’J]
| [Z] ] L
Bank 1 designation
[cgd) (@]
@ Only ADDRESS

display will continue
to be incremented.

P-4
P13
P-1
5

256 indicates the end
of EPROM write.

Indicates no error.

NOTES:

1. Bank designation is not required if the same bank as that
previously set is to be used. Therefore, the only required
key operation in this case is as follows.

(]

2. * Upon depression of the WRITE key, only the ADDRESS
display will continue to be incremented. When the display
shows 255, it indicates that the EPROM write operation has
been completed.

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

4. During the EPROM write operation, no PROGRAM key
input will be accepted.
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