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6.16 EPROM Read Operation

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

@ Operating procedure

—-——-PROM
|

Bank designation
e\

SYSMAC-POR

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.

(aom] > (earr]

. * When the contents of the specified EPROM bank agree with

the contents of the RAM, the ADDRESS display shows 255,
indicating that the EPROM verify operation has been com-
pleted (instantaneously) up to address 255.

. During the EPROM Verify operation, if the power is turned

off, or EPROM is removed, the EPROM Verify operation will
be interrupted. In such a case, retry the operation from the
beginning.

(o) — (88 — ) ~C)——(=) 6.18 Errors in PROM Mode
Display During an EPROM Write, Read or Verify operation, one of
Key  ADDRESS OP SUBOP DATA the following error messages may appear on.the SUB OP-dis-

: ! Indicates the previously

designated bank.

@-

play when the ERROR indicator illuminates. The descrip-
tion of each message is as follows.

333 """"""" @ Bank 3 —
designati © EPROM is not inserted.
(I O [ 1 [ | eeignation o EPROM is inserted with its
* EPROM Write b ] dip facing downward.
(T3S 255 P-3 ! o EPROM is inserted but its
specified bank has not
Indicates no error. been erased.
’ e Nothing has been written
NOTES i into.the specified bank of
1. Bank designation is not required if the same bank as that EPROM Read the inserted EPROM.
previogsly‘set i§ to be_used. Therefore, the only required key 3 e EPROM is not inserted.
operation in this case is as follows. " e of th
e The contents of the
(o) — 5 specified EPROM bank do
. ) not agree with the contents
2. * Upon depression of the READ key, the ADDRESS display of the RAM.
shows *“255," inc‘iicating that the EPROM read operation has o Nothing has been written
been completed (instantaneously) up to address 255. . ‘vothing has been w
3. During the EPROM Read operation, if the power is turned EPROM Verify into the specified EPROM
off or the EPROM chip is removed, the EPROM read will be N bank. (Can be used as
interrupted. In such a case, retry the operation from the Erase check of each
beginning. EPROM bank.)
g e EPROM is not inserted.
NOTES:

6.17 EPROM Verlfy Operatlon 1. Numerics appearing in the ADDRESS display indicates the

address where the initial error has occurred.

2. When EPROM Read operation is performed with the EPROM
chip inserted upside down, the ERROR indicator does not
illuminate, but the data different from the contents of the
EPROM will be transferred to the RAM. Therefore, pay
attention to the inserted direction of the EPROM chip. ~

. To confirm whether or not the specified EPROM bank has
been erased, the following key operation is possible.

E g PN o
,

When ERROR indicator illuminates and error message 7 is
displayed, it indicates that EPROM has been erased.

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

® Operating procedure 3
'_PROM
|

. Bank designation
———

(o) — @) —~ I~ )=

® Display
Kgy

ADDRESS QP SUBOP DATA

! Indicates the prewouslv

designated bank.

Bank 2
designation

Indicates no error.

—37—

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



'OMRON

SYSMAC-POR

6.19 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.

C

CASSETTE TAPE
OPERATION

v

Set mode selector é
switch to CASSETTE. A CASSETTE ]
Check the particulars ‘
of error. :
Connect cassette §
interface cords. 3
Tape Read or H
4 * Verify operation
Take corrective @ v
action. EAR VERIFY, READ
Tape Write
« operation
©o0——00© o e .
MIC WRITE } CAUTION: [
Cassette tape | SYSMAC-POR Commercially available interface cords are equipped with a |
| resistor. Be sure to use OMRON exclusive interface cord |
= | (Type SCYPOR-PLGO1) or an interface cord without |
{ resistor.
e e e Jd
Load cassette tape
and rewind it.
4
Set VOL. and TONE Set VOL. and TONE {
controls of tape controls of tape
recorder to “MAX." recorder to “MAX."
position. position.
Taperun | _ _ _ __ _ ____ Taperun | _ __| _ __ _ Tape run | _ _ _ @ Cassette tape
for write for read for read recorder
operation I cauTion: -
1 ‘ i Complete the operation
! within 5 seconds. I

(o) > (e )

(eow] > (e )

¥

v

_.e sysmacPor | L

WRITE
RAM —— TAPE

EAD

R
TAPE RAM

An error exists. An error
-~ exists END
Rewind
cassette tape.
NOTES: 1. Be sure to use a monaural cassette tape recorder.

operation

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

w

. Always use a new cassette tape for recording.

Note that the presence of scratches or other damage
on the tape surface prevents data from being
written or read properly.
4. Voltage drop of the battery in the cassette tape
recordgr results in a decrease in the output level
and consequently a failure in signal descrimination.

Artisan Technology Group - Quality Instrumentation —=38waranteed | (888) 88-SOURCE | www.artisantg.com
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6.20 Tape Write Operation

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

® Operating procedure

Refer to 6.19 Cassette Handling

® Display
Key ADDRESS OP SUB OP DATA
: NN . ~ _ N
: vuu @ L "u
: : : : Indicates CASSETTE
: : mode.
L-
Indicates that Tape
§ - write is being
executed.
ro_ 1
(8 [

Upon start of write operation, addresses are
incremented one by one while displaying each
address into which data is written. When
address 255 is displayed, it indicates the end
of the Tape Write operation.

NOTES:

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

2. Error detection cannot be performed during the Tape Write
operation.

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

3. If the power is turned off or the cassette is ejected during the
Tape Write operation, the tape write will be interrupted. Retry
the tape write operation from the beginning.

4. During the Tape Write operation, no PROGRAM key input
will be accepted.

5. For the Tape Write operation, use the WRITE — MIC jack to
connect one of the cassette tape interface cords. For subse-
quent verify operation, use VERIFY READ <« EAR jack.

6.21 Tape Read Operation

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

® Operating procedure

Refer to 6.19, Cassette Tape Handling

® Display
Kgy ADDRESS OP SUB OP DATA

ul [t "u
: : : : Indicates CASSETTE
: mode.

Indicate that
Tape Read is
being executed.

Upon start of the Read operation, addresses
are incremented one by one while displaying
each address from which data is read. When
address 255 is displayed, it indicates the end
of the Tape Read operation.

NOTES:

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

2. If the power is turned off or the cassette is ejected during the
Tape Read operation, the tape read will be interrupted. Retry
the tape read operation from the beginning.

3. During the Tape Read operation, no PROGRAM key input
will be accepted.

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

6.22 Tape Verify Operation

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

® Operating procedure

Refer to 6.19 Cassette Handling

® Display
Key ADDRESS OP DATA
S 1 T 1| T .
L [7]
: Indicates CASETTE
m

Indicates that
S Tape Verify is
being executed.

Upon start of the Verify operation, addresses
are incremented one by one while displaying
each address under verification. When address
255 is displayed, it indicates the end of the
Tape Verify operation.

NOTES:

1. If the power is turned off or the cassette tape is ejected during
the Tape Verify operation, the tape read will be interrupted.
Retry the tape verify operation from the beginning.

2. During the Tape Verify operation, no PROGRAM key input
will be accepted.

3. Be sure to set the volume control and tone control of the
cassette tape recorder to maximum.

6.23 Errors in Cassette Mode

During a Tape Read, or Verify operation, one of the
following error messages appears on the SUB OP display
when the ERROR indicator illuminates. The description
of each message is shown below.

® Display

ERROR
®.  ADDRESS SUBOP DATA

F1 0 n n

- s
TR u L - Cassette

[X) operation
— indication
: Stand-by -
: Write
: Read
: Verify

LN WP . ]

Indicates
CASSETTE mode.

Error o

: Sum check error
: Mark error

: Data error

: Tape error

: Verify error

[ T PSRN
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® Tape data format

00}—_31 @
[Eno |

Coding
000 LD 00
001 AND 01
002 ouT o1
003 END i

Tape format containing the above circuit data

'
1

N
'LD-LD'LDAND
P B

1 01

* BOT marker

- ----}-

Sum check data

* BOT marker means the ‘‘Beginning Of Tape’’ marker
which identifies the point on a tape at which writing
or reading can begin.

® Errors in tape read operation

(SUM CHECK ERROR) |

The contents of the cassette tape are
read to the end of the program, and
the number of logical ““1" memory
bits composing each instruction is
added and checked. If it agrees with
the sum check data recorded on the
tape during the WRITE operation,
the CPU checks whether or not the
contents of the tape are correct. If
both data do not coincide, the CPU
judges that a sum check error exists.

(MARK ERROR)

On a cassette tape, a BOT (Beginning
of tape) marker is recorded at the
beginning of the tape in the WRITE
operation. If this BOT marker does
not appear within a given time after
Tape the start of the READ operation, the
Read CPU judges that a mark error exists
the tape.

(DATA ERROR)

When recording data on a cassette
tape, the same data (i.e., instruction)
is recorded 3 times consecutively.

'-,' When the three same instructions are
read, the CPU checks whether or not
all the three data are the same. If
two of them do not coincide, the
CPU judges that a data error exists.

(TAPE ERROR)

When recording data on a cassette
tape, the same data (i.e., instruction)
is recorded 3 times consecutively.
When the three same instructions are
read, the CPU checks whether or not
all the three data are the same. If
only one of them does not coincide,
the CPU judges that a tape error
exists.

(X ]

L

0y

@ Errors in tape verify operation

(MARK ERROR)

On a cassette tape, a BOT marker is
recorded at the beginning of the tape
in the WRITE operation. If this BOT
marker does not appear within a given
time after the start of the READ
operation, the CPU judges that a
mark error exists in the tape.

(DATA ERROR)

When recording data on a cassette
tape, the same data (i.e., instruction)
is recorded 3 times consecutively.

o When the three same instructions are
read, the CPU checks whether or not
all the three data are the same. If two
of them do not coincide, the CPU
judges that a data error exists.

(TAPE ERROR)

When recording data on a cassette
tape, the same data (i.e., instruction)
is recorded 3 times consecutively.

r When the three same instructions are
b read, the CPU checks whether or not
all the three data are the same. If
only one of them does not coincide,
the CPU judges that a tape error
exists.

(VERIFY ERROR)

During the Verify operation, if the
contents of the cassette tape do not
coincide with the contents of the
RAM, the CPU judges this condition
as a verify error.

L

Tape
Verify

C=

6.24 Functions of 1/O Checker

The 1/0 checker is available for user program check and for
manual operation of the SYSMAC-POR.

® FEATURES

® Convenient for program debugging
Program debugging of the SYSMAC-POR is possible while
it is in the RUN mode by inhibiting external inputs and
in turn providing the SYSMAC-POR with dummy inputs
through the switch operation of the 1/0 checker.

® Forced output ON/OFF operation is possible.
While the SYSMAC-POR is in the STOP mode, external
outputs can be forced to turn on or off with the 1/0
checker.

® FUNCTIONS
Connect the 1/0 checker to the 1/0 unit connector of
the SYSMAC-POR, and the 1/0O checker will function as
follows.
1. With SYSMAC-POR in RUN mode

SYSMAC-POR accepts signals
from the external input terminals
and ignores input signals from
the checker.

SYSMAC-POR ignores signals
from the external input terminals
and accepts the ON/OFF states
of the 1/0 checker switches
corresponding to the input
terminals of the SYSMAC-POR as
inputs.

OFF ON or OFF

ON ON or OFF

Artisan Technology Group - Quality Instrumentation ... gxar_qmteed | (888) 88-SOURCE | www.artisantg.com
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2. With SYSMAC-POR in STOP mode

SYSMAC-POR does not operate

OFF ON or OFF irrespective of the ON/OFF states
of the 1/0O checker switches.
ON OFF Ditto

Output relays can be forced to
turn on or off according to the
ON/OFF states of the 1/O checker

ON ON switches corresponding to the
output relay numbers of the
SYSMAC-POR.
NOTES:

1. The OUT MODE switch is effective only when the SYSMAC-
POR is in the STOP mode. This switch is turned on in the
manual operation mode of the SYSMAC-POR. With this
switch turned on, the output relays 00 ~ 15 of the SYSMAC-
POR can be forced to turn on or off.

2. The CHECKER switch supplies power to the 1/O checker.
However, note that when the cable is connected with this
switch on, the 1/0O checker will not be placed in the ON
state if the power is turned off and then on again. In this
case, turn off the CHECKER switch once and then turn it
on again to place the 1/O checker in the ON state.

6.25 1/0 Checker Handling

l Set the operation mode of the CPU to “PROGRAM.”

¥

Turn off both the CHECKER and OUT MODE switches of the
1/0 checker. *

I Connect the 1/O checker to the 1/0 unit connector. ** I

To turn on/off external output To produce dummy inputs
relays by force with SYSMAC- with SYSMAC-POR in RUN
POR in STOP mode. mode.

¥

Place the CPU in the Place the CPU in the
STOP mode. RUN mode.

4 4

Confirm that 1/O switches Confirm that 1/O switches
0 ~ 15 of 1/O checker 0 ~ 19 1/0 checker are
are in the OFF state. in the OFF state.

4 4

Turn on the CHECKER
ON/OFF and OUT MODE Jarn an the CHECKER
ON/OFF switches. )

4 4

Turn on or off the I/O Turn on or off the 1/O
switches 0 ~ 15 as switches 0 ~ 19 as
required. required.

4 3

External outputs are turned External dummy inputs are
on or off according to the generated according to the
operation of the 1/0 switches. operation of the 1/0 switches.

I0TES:

* Even if the 1/O checker is connected to the 1/0 unit con-
nector with the CHECKER and OUT MODE switches
turned on, the /O checker will not operate for protection
of external devices. To place the 1/O checker in the ON
state, the CHECKER switch must be turned OFF once

e from the ON position and then turned ON again.
i./O.unit connecting connector has an identically designed
f!t:’lng at each end and can thus be connected from either
end.

*xx Io change the operation mode of the SYSMAC-POR from
! RUN" to “PROGRAM" while it is receiving dummy
inputs from the 1/0 checker, be sure to turn off the
CHECKER switch. Outputs can be generated from the

1/0 checker only when the SYSMAC-POR is in the STOP
mode.

SYSMAC-POR

6.26 Cautions in Operating SYSMAC-POR

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

{ CAUTIONS: T TTTTTTT I

| @ Before connecting the CPU with the 1/0 unit, be sure
to turn off the AC power to the SYSMAC-POR.

® Before power application, be sure to set the desired
supply voltage using the voltage selector socket with a
fuse. (The rated voltage is factory-set to AC 240V
prior to shipment.)

@ The key inserted into the mode selector switch can be
removed at either the RUN or STOP position. How-
ever, when the key inserted into the mode selector
switch is removed at the RUN position, the SYSMAC-
POR is capable of performing such operations as
search, monitor, trace, etc.

® With the mode selector switch in the STOP position,
all the functions of the SYSMAC-POR are disabled.

b e o s e s s - o — — ——— - ———
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7. Installation and Wiring

The SYSMAC-POR 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 functions, as well as to
enhance its reliability, care must be exercised on the fol-
lowing points when installing the programmable controller.

7.1 Mounting Locations and Environmental
Conditions

When installing the SYSMAC-POR programmable controller,

avoid the following locations.

e Location where the ambient temperature is beyond the
range of 0 to 50°C.

® | ocation where temperature changes abruptly, thus
resulting in condensation.

e | ocation where relative humidity exceeds the range of
30 to 90%.

e | ocation subject to corrosive gas or flammable gas.

® | ocation subject to excessive dust, salt, or iron
particles.

e Location subject to vibration and shock.
Location subject to direct sunlight.

7.2 Mounting Positions within Control Panels

When mounting the SYSMAC-POR in a control panel, take
into consideration the operability, maintenability and
environmental resistance of the programmable controller.
1. To permit the use of the SYSMAC-POR within the
ambient operating temperature range, pay attention

to the following points.

a. Provide the programmable controller with adequate
space for ventilation.

b. Avoid mounting the controller directly above any
heat generating sources (heater, transformer, resistor
of high capacity).

c. Install a fan for forced ventilation if the ambient
temperature exceeds 50°C.

N
[o6]

Q000

Fan

SYS
MAC-
POR

| Heat generating
source

Ambient
temper-
ature

0 to 50°C

2. Avoid mounting the SYSMAC-POR in a panel in which
high-tension equipment is installed.

3. Provide a distance of more than 200mm between the
high-tension or power lines and the SYSMAC-POR.

Power tines

_—

! 200mm min.

(N

SYSMAC-POR | |
200mm min.,

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

Space for output
relay replacement
140mm

min. 200mm min.

—]

NFB
Power
device
0 00
0 0o
/ SYSMAC Poweir )
terminal terminal
Input line  block block Power line
duct Output line . duet
duct

5. Mounting the SYSMAC-POR at a height 1,000 to
1,600mm above the installed surface of the control
panel will facilitate the operation of the programmable
controller.

—492—
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7.3 How to Install within Control Panel

The SYSMAC-POR can be installed with the 1/O unit sepa-
rated from the CPU, or with both units integrated. The 1/0

unit and the CPU are connected with a 10-pin flat cable.
The flat cable is available in two types; 3m cable (Type

SCYPOR-CN300) and 20cm cable (Type SCYPOR-CN020).

Be sure to use either of the two OMRON supplied cables.

: Before connecting or disconnecting the flat cable, be
sure to turn off the main power source.

|
e e e o e

® Assembly procedure
1. Assemble a pair of L-shaped mounting brackets
with a pair of flat type mounting brackets as
shown below.

% L-shaped mounting bracket

Flat type mounting bracket

2. Secure the assembled pairs of mounting brackets
respectively to the upper and lower parts of the
1/0 unit. .

Mounting
bracket

1/0 unit——

a/I/O unit

CETTIYY

CPU —

® Mounting dimensions

4-M5
holes

Panel
cutout

324 310——: ——

4

59|

=98~

®

o

L-shaped
mounting bracket

4-M3
holes

I
SR R N

[é)]
o

Panel

SYSMAC-POR

4-M5

/ holes

Il
324-? 1’L
|

Flat type mounting bracket

/

(SCYPOR-PATO1)

Knurled head
screw

Mounting brackets
required for integrated,
flush mounting
L-shaped ..... 1 set
Flat type ..... 1 set

Mounting brackets
required for separated

mounting
L-shaped ..... 2 sets
Flat type ..... 1 set

Mounting brackets
required for separated

mounting
L-shaped ..... 1 set
Flat type ..... 1 set

Flat type

(SCYPOR-PAT02)

1
L-shaped
bracket

L
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7.4 Processing of Wiring within Control Panel

1. Power supply and wiring
® Before power application, be sure to set desired
supply voltage using the voltage selector socket with
a fuse. (The rated voltage is factory-set to AC 240V
prior to shipment.)

Insert so that the
rated voltage
indication is visible.
(110, 120, 220 or
240 VAC)

Insert fuse (2A).

Voltage Setting Method

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

® For general noise on the power supply line, the noise
suppressing circuit in the SYSMAC-POR is sufficient.
However, supplying power through a transformer
having a transformer voltage ratio of 1: 1 will help
reduce equipment-to-ground noise to a great extent

and installation of such a transformer is recommended.

Terminal G of the I/O 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 resis-
tance of less than 100€2.

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).

—44—
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NFB
ACIN : Transformer
©—0 00— -
Rear panel & l
of 1/0 unit
)] NFB
Transformer

1:1

Ground terminal
block G

Ground terminal
block E

Power supply

terminal block
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
content, seasons and the time elapsed after the
underground laying of the ground wire.

7.5 Operation at Power Failure

1.

2.

As the power supply of the SYSMAC-POR, supply

power within +10%, —15% of the supply voltage.

The power sequence circuit is incorporated in the

power supply unit of the SYSMAC-POR to prevent the

programmable controller from malfunctioning due to a

momentary 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-POR 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-POR functions to stop the programmable
controller automatically.

c. Automatic reset !
The SYSMAC-POR will automatically resume its
operation after the supply voltage (more than 85%) :
is restored. Lo

FL PN

BOPHASRINLED ISy
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7.6 External Wiring

O 1. Be sure to process the input/output lines of the
SYSMAC-POR separately from other control lines.
(Do not share the conductors of the 1/0 cable with
others.)
2. To process the cables for the SYSMAC-POR 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 a grounded metal plate
when both cables are placed in the same duct at the
termination process of the cable laying work.

] Weak current cable

Control cable 300mm min.

9 300mm min.

@ SYSMAC 1/0 circuit

(@ SYSMAC power supply circuit
General control circuit
Power circuit

Groundin-g (at a grounding

resistance of less than 100Q2). Metal plate

Grounding (at a grounding
resistance of less than 100Q2).

7.7 Output Forms of Input Switches and Methods
of Interfacing SYSMAC-POR

©® Input system: Sink type
G 1. Input characteristics
Input voltage: DC 20V (unregulated internal
power supply)
Input current:  10mA TYP.
Input impedance: 1.6kQ2

Input threshold level: [ON]  5mA min.
[OFF] 2mA max.
2. Input circuit diagram
OMRON SYSMAC-POR
¥ DC 20V
i 5V
IN ©

ov ov

COM %
S

—45
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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 19).

Input signal contacts
(limit switch, relay,

g:::t)\button switch, SYSMAC-POR
IN 00
IN 01
IN 02
IN 03

In case of solid-state input:

When using solid-state input switches, pay attention to
the output forms of the respective input switches. The
following are examples interfacing with OMRON prox-
imity switches and photoelectric switches.

1. NPN open collector type: This type can be used.

Input switch (}) | SYSMAC-POR
©O+V |
ouT
O—IN
ov
© com

Applicable models
e OMRON proximity switches
Type TL-XPO(M) series
(+V: DC 10 to 30V)
Type E2M-OPO series
(+V: DC 24V)

Input switch SYSMAC-POR - =
O+V :

O-IN

CcomMm

Applicable models
® OMRON proximity switches
Type TL-LP50
{+V: DC 10 to 30V)
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2. NPN output type: This type can be used.

Input switch SYSI\)!AC-POR
© +V

Constant-
current
supply

Applicable models
e OMRON proximity switches
Type TL-XOED series
(+V: DC 10 to 40V)

3. NPN output type: This type can be used
conditionally.

Input switch [ SYSMAC-POR
Constant-
current

supply

© COM

Condition of use: DC 40V = +V > DC 24V

Applicable models
e OMRON photoelectric switches
Model E3S series
Model E3S-L series
Model E3S-G series
Model E3S-X series
Model E3N series .
(+V: DC 12 to 24V)

4. NPN output type: This type can be used
conditionally.

Input switch SY—SMAC-POR
o+V
]

COM

Condition of use: +V DC 24V £10%

Applicable models
e OMRON proximity switches
Type TL-PO, TL-PHO series
(+V: DC 24V)

Artisan Technology Group - Quality Instrumentation ...

5. NPN output type: This type cannot be used.

Models not applicable
e OMRON proximity switches
Type TL-XO (M) series
(+V: DC 10 to 14V)
Type TL-NO/-HO/-FO series
(+V: DC 12V)
Type TL-GO/-QO series
(+V: DC 12V)

NOTE: For Type TL-GO, the
diode marked * is not
provided, but a capacitor
{0.01uF) is incorporated
instead.

| npdt switch SYSM. Ac.Pbﬂ
O +V

Models not applicable
e OMRON proximity switches
Type E2M-00 series
(+V: DC 12V)

6. NPN output type: This type can be used conditionally.

Input switch 228

* SYSMAC-POR *

©OouT IN

T
o g

Condition of use: +V DC 24V +20%

Applicable models
e OMRON proximity switches
Type E2K-C25MED series
(+V: DC 10 to 40V}

—46—
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7. PNP open collector type: This type can be used
@. conditionally.

SYSMAC-POR

I-nput switch
; © +V
1

D: Capacity must be 30mA min.
R: 1k, 2W
DC40V > +V >

Condition of use:
DC 24V

Applicable models
e OMRON proximity switches
Type TL-XPOP(M) series
(+V: DC 10 to 30V)

8. PNP output type: This type can be used
e conditionally.

In-put switct_\
¢ O +V

' SYSMAC-POR

iN
©O—COM
Applicable models
e OMRON proximity switches
Type E2K-C25MFQO series
(+V: DC 10 to 40V)
Input switch SYSMAC-POR
*- © +V
IN
1~20
Constant- |
current
supply J\gv
O—COM

Condition of use:  D: Capacity must be 30mA min.

R: 1k, 2W
DC4ov > +Vv > DC 24V

Applicable models
e OMRON proximity switches
Type TL-XOFO series
(+V: DC 10 to 40V)

For the methods of interfacing described in 3, 4, 7

and 8 as the types that can be used conditionally, if

difficult to use, and in 5 and 6 as the types that

cannot be used, interface the SYSMAC-POR with the

solid-state input switches through contact input as
\ follows.

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.

lnput switch (8) Model 535 SYSMAC-POR

Controller

Constant-
current-

supply

Figure in parentheses
denotes terminal No.

7.8 Hints on Use of Output Contacts

® |[f any electrical devices, which are likely to generate
electric noise, are to be employed as the output loads of
the SYSMAC-POR, be sure to take measures to absorb
such noise. For example, electromagnetic relays, valves,
etc. generating a noise of 1,200 to 1,300V minimum are
subject to noise suppression. For AC operated noise
sources, 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

Select a diode with the
breakdown voltage and
current ratings according
to the load.

C: 0.5uF +20% min.

Nonpolarity

Withstand voltage: 1,500V min.
R: 502 +30%, 0.5W

® Since the output contacts (SPST-NO) of the SYSMAC-
POR 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.

Fuse 4 B U, s
(Max. capacity: 7A)
SYSMAC POR

SYSMAC- POR """" -
output output
Load
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8. Maintenance and Inspection

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

8.1

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

Inspection

B INSPECTION ITEMS
The SYSMAC-POR employs semi-conductors as its main
component elements and has little or no supplies with
a limited service life. However, the semi-conductors may
deteriorate depending on the environmental conditions
and must therefore be inspected periodically. The
standard inspection cycle is 6 months to 1 year. Accord-
ing to the environmental conditions, it is recommended
to advance the date of inspection. As a result of the
daily or periodical inspection, if the SYSMAC-POR is
found to be outside the criteria in the following table, be
sure to correct the SYSMAC-POR so that it falls within
the prescribed criteria.

(1) Is the rated voltage available | AC 110, 120, 220,

when measured within the or 240V +10%,

CPU rack and at the AC —15%
AC power supply input terminal block?
1 | {al Voltage (2) Does a momentary power | The supply voltage

(b) Fluctuation failure occur frequently or

is there any sharp rise or
drop in the supply voltage?

must be within the
permissible fluctua-
tion range described
above.

(a) 0 to +50°C
(b) 30 to 90% RH
(c) Must be free from

Are the temperature and
humidity within the ranges

Environmental conditions | respectively?

(a) Ambient temperature | (When the SYSMAC-POR is vibration

2 | (b) Humidity installed in a control panel, (d) Must be free from
(c) Vibration the temperature within the dust
(d) Dust, etc. panel may be regarded as the

ambient temperature of the

programmable controller.

{1) Are the 1/0 unit and CPU
secured firmly?

(2) Are the flat cables for
connection of the 1/0
unit and CPU inserted
completely?

The mounting screws
must not be loose.
The flat cables must
not be loose.

(3) Is there any loose screw in
the external wiring?

(4) Is there any broken cable
in the external wiring?

The screw terminals

3 | Mounting conditions must not be loose.

Ther external wiring
must be free from
any abnormalities in
the appearance.

{5) Is there any broken con-
ductor in the flat cable?

The flat cable must
be free from any
abnormalities in the
appearance.

(1) Output relays in the 1/0 Replace with new

4 | Service life unit ones if defective.

(2) Battery 2 years
o= — e ——— = - - e i |
1 CAUTION: |
| Be sure to turn off the power before replacing any unit 1
: (CPU orl/O unit) of the SYSMAC-POR. _:

—48-
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Bl NOTES ON INSPECTION

1. If a defective unit is discovered and replaced, confirm
whenever or not the replaced unit is abnormal.

2. In the event of a faulty contact of the flat cable, wipe
the connector pins with a clean all-cotton cloth mois-
tened with industrial alcohol. Be sure to plug in the
flat cable after removing the cloth waste.

B TOOLS AND TESTING EQUIPMENT REQUIRED
FOR MAINTENANCE
In the maintenance of the SYSMAC-POR, 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 equipments
® Screwdrivers (Phillips and round blade)
® Tester or digital voltmeter
® [ndustrial alcohol and all-cotton cloth
2. Measuring instruments recommended only if required.
e Synchroscope
® Pen-recording oscilloscope

B MAINTENANCE PARTS

1. 1/0 unit (Type SCYPOR-1/001)
If the SYSMAC-POR 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 1/0 unit as the spare part.

2. Battery (Type SCY-BATO01)
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,
discharge current, etc. With the SYSMAC-POR, the
life of the built-in battery is considered to be 2 years.
Therefore, replace the battery with a new one every
2 years.

3. AC power fuse: Rated at 2A

b3
S
Ry
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8.2 Replacement of Battery
———— e - ———— <

| Be sure to replace the battery within 5 minutes. |

Procedure:
. Prepare the replacement battery.
. Turn off the AC power.
. Remove the screw on the rear panel of the CPU and
open the door as shown below.
4. Remove the M3 screw securing the battery and unplug
the battery connector.
5. Plug in the connector of the new battery and then
replace the battery.
6. Close the door, and secure it with the screw.
7. When the AC power is applied, the battery starts
operating.

WN=@

EPROM socket (not provided for the RAM type)

Battery
(Type SCY-BATO1)
EPROM chip I
* Be sure to insert
the chip with its
dip facing upward.

M3 screw

NOTE: When the AC power is not ON at the time of
battery replacement, first apply the AC power
for more than 10sec and then turn it off.

8.3 Replacement of Relays
® /O unit

SYSMAC-POR

NOTES:
1. Output relays can be replaced easily by removing the two
screws as shown above.
2. A space of approx. 140mm is required on the left side of the
1/0 unit, for relay replacement.
3. Use OMRON Type MY2 (-US) rated at DC 24V as replacement
relays. Turn off the power supply when replacing output relays.
4. The OMRON Type MY2 relay is interchangeable with the
OMRON Type G3F-203S 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 MY2 relays. In this
«case, however, only the output terminal numbers 53, 54,
55, 69, 60, 61, 65, 66, 67; 70, 71, 72,73, 77, 78, 79, 83,
84, 85, 89, 90, 91, 95, 96 and 97 are applicable.
The output specifications of the Type G3F-203 relays are
as follows:

Operate and release times Zero cross applied

5mA max. (at 100 VAC)
10mA max. (at 200 VAC)

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.

Leakage current

NOTE:

8.4 How to Remove Terminal Block Connectors
® |/O unit

Output

R Input
terminals P

LS terminals

Power/ground
terminals

NOTE: Two input terminal blocks and one output terminal block
are respectively secured to the 1/O unit with two screws
and are removable from the 1/0 unit. Therefore, it is un-
necessary to disconnect the 1/O wiring when replacing
output relays, or reinstalling the 1/0 unit.
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8.5 Troubleshooting

If any abnormality occurs in the SYSMAC-POR, thoroughly
grasp the condition of trouble, check whether the symptom
is reproducible or is caused through relationship with other
equipment, and then follow the troubleshooting flowcharts
shown below.

B 1/0 UNIT

® Main power supply check

In this check, the AC power being supplied to the
SYSMAC-POR is confirmed if it is within the specified
operating range.

START

Is

rated Make sure that the

AC input being AC input is within

supplied? the operating range
(+10%, —15%).

Main power supply
+10% YES
—15%

Is Set voltage
voltage ) selector socket
selector socket properly.
normal?

fuse'-l')alf)wn Replace blown
out? YES fuse.

Replace defective
1/0 unit.

® 1/0 device related power supply check

START

Is

power -
supply for input Replace defective
(internal) 1/0 unit.
normal?

YES (DC 20V)

Is Make sure that the

power output power sup-

supply for output ply is within the
(external) permissible range
normal?

(+10%, —15%).

YES

Replace defective
1/0 unit.

1/0 unit
(SCY POR-1/001)

o ®

Input terminal

3]
. Al
B —_—
Output o’ LK o———
m terminal 8
Load
\_/ ouTo |BE 2
g @
S @
coM ?
= ®
218 com
®
> (ov)
=S %
®
Load ®)|
®
® @
@
Tester e — &
®
@
A - o AN
s @
m- e @.
@)t : :
Check power supply Che_ck power supply
for load. for input.
Main power
supply
O
d Tester

Check main
power supply.
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® [ oose terminal check

Q 1/0 UNIT
(SCYPOR-1001)

(@) Check output —4
terminal block
for loose
terminals.

(@ Check input
terminal block
for loose
terminals.

.‘1
@ Check power supply ~ ! > @ Check the flat cable connector connected to the
terminal block for 1/0 checker for proper mounting.
loose terminals.

Check the flat cable connector connected to the
CPU for proper mounting.

NOTE: The CPU connecting flat cable and 1/O checker connecting
cable may be connected to either the top or bottom side of
the 1/0 unit connector.

4 mcru

When the CPU is normally operating, the RUN indicator
lights, INPUT/OUTPUT indicators are ON or OFF accord-
ing to the operation of each input/output, and the
ADDRESS display indicates “000.""

The following flowchart applies to the CPU if abnormality
occurs in the unit while it is in the RUN mode.

‘ START )

Set RUN mode. j

YES

. . Flashes oN
‘ on/off ‘ - (@ Check if battery
: RUN indicat | B/ B is mounted.
~ indicator 'ﬂdlca,“)" vEs | @ Replace defective
ON? battery.

OFF

Judged as a CPU
failure Replace defective I
YES (Watchdog timer check) | CPU with new one.

1 Check 1/0 unit and
CPU for proper

ADDRESS

Pyrad YES 2 Check CPU internal
. connectors for
NO proper connection.

Replace defective CPU
] with new one. T

Judged as a memory

£nnoR | iaiore e e e
ON? YES (Sum check) or PROM mode and

read program again

- Replace defective CPU
l T with new one. )

Normat flow
Special latching when CPU
relay KR47 operates
\ ON? properly.

YES

l Reset KR47. }__
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W EXTERNAL ENVIRONMENTS
Confirm that the SYSMAC-POR satisfies the environmental
requirements described in Section 2.3, Specifications.

(. s )

Does
ambient . .
sempersure Consder the instation
exceed YES ‘ [
50°C?
.|NO
Is
ambient Consider the mounting
temperature space, i flation of a
below YES heater, etc.
0°c?
NO
Is
ambient
temperature Consider the installation
within operating NO of an air conditioner.
range?
YES
Is
countermeasure Install a surge suppressor
against electric noise to the noise generating
adequate? NO source.
YES g,
Is
unit in good Consider the construc-
ambient atmos- NO tion of control panel.
phere?
YES

=
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?

No END

B LIST OF ERROR MESSAGES
An error message appears in the sub OP code display as
shown on the right.

Check the presence of END

instruction instruction at the end of a program. ‘
Memory failure Sum check i 3 M(R)z3
. Rated battery voltage and battery MR62
Battery failure mounting check ON
CPU failure Watchdog timer check k3
No END Check the presence of END - q
instruction instruction at the end of a program. o
Duplicate coil . C -
number Check coil numbers for duplication. kA C
- Check the ladder diagram for proper u
Circuit error circuit configuration or syntax.
Memory error Sum check 3 c
Faulty cassette tape recorder or N
Mark error incomplete tape rewind. 4 3
An abnormality occurs during
Data error program write into the tape, or the 5 3 Y
tape is defective due to deterioration.
Ambiguous data exist in the tape. -
Tape error Rewrite programs into the tape. o 5
The contents of the tape do not
Verify error coincide with those of the RAM. o &
. The contents of the RAM do not -
Verify error coincide with those of the EPROM. . 6
EPROM contains no data. (Erase . -2
Erase error check) o [
Read error EPROM chip not inserted. X 3

@ denotes that the indicator illuminates.

©. denotes that the indicator flashes.

SYSMAC-POR
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I/0 TERMINAL ASSIGNMENT TABLE FOR OMRON SYSMAC-POR

Name Model
Customer Installation location Drawing No.
(Chip No.)

Prepared
by:

Inspected
by:

Approved
by:
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OMRON SYSMAC-POR CODING SHEET
B Name Model Prepared Inspected Approved
by: by: by:
Customer Installation location Drawing No.
(Chip No.) !

1
i
i

e :

SE

e
v

25 |
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