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FEATURES

Thin Flat Housing

The FA-1J is a high-performance multi-function programmable controller
featuring a thin flat space-saving housing suited for small and shallow
control boards requiring high-density component installation.

Effective Expansion up to 256 |/Os

Since CPU and I/0 units have a modular configuration, the number of inputs
and outputs can be expanded from 16 up to 256 by a unit of 8 or 16 points.

Memory Packs for Easy Memory Change

The FA-1J features a plug-in memory pack which can be easily replaced to
change and store programs. Three types of memory packs are available to
meet your specific needs.

Multi-Function Program Loader

The detachable program loader can be used in many ways; connected to the
CPU unit with an extension cable for hand-held programming and can be
mounted on a panel. The loader can be used separately at the office for
remote programming with the use of an AC adapter.

In addition, the program loader features a PROM programming function and
audio cassette interface.

AC and DC Power Voltage Types

The FA-1J is available in two power voltage types; 100 to 240V AC free
power type and 24V DC type. If only AC or DC type I/O units are used, the
entire control system can be operated from an AC or DC power.

Computing Function

Computing functions such as adding, subtracting, multiplying, dividing,
BCD-to-binary conversion, binary-to-BCD conversion, and numerical
comparison (4 digits) allow complex control to be performed by simple
programming.

Multiple Functions

The FA-1J features multiple functions to meet various control requirements,
such as reversible counter, bidirectional shift register, timer/counter
preset value change during PROM operation, program shift using a JUMP
function, and external digital display/preset using I/0 units.

Computer Link

The FA-1J can be easily linked to a personal computer to make a total
control system. A standard program for IBM 5150 and 5160 personal

computers is optionally available for printing out programs using a
personal computer.




SYSTEM CONFIGURATION

Configuration Block Diagram

AC adapter

Panel mount
bracket

Loader exten-
sion cable

Program loéder

E?PROM
(4K steps)

EPROM
(4K steps)

CMOS-RAM
(1K or 4K steps

8-input unit
(100V AC)

8-1input unit
(200V AC)

8-sink input
unit i
(24V DC)

8-source
input unit F——v
(24v DC)

16-sink inout

unitc —
(24v DC)
l16-source
input unit k—-
(24V DC)

l-analog

input unit S

Voltage input. type

l-analog
input unit —
Current input type

CPU
UNIT

Expansion base

l

Expansion power
supply unit

Computer link Personal

interface unit computer
(Commercially
available)

8-relay
output unit

B-transistor
output unit

16-transistor
output unit

8-SSR 200V
output unitc
(100V compati-
ble)

l-analog
output unit
Current output type

l-analog
output unit
Voltage output type




UNIT OUTLINE

CPU Unit
Power Input unit
terminal

loading area

Expansion
cable
connector

Output unit

Program loading area
loader
connector Memory pack (Connector)

Expansion Base

Input unit load-

ing area
Expan- .
.p Expansion

sion

cable
cable .

connector
con-
nector

Output unit
loading area

Expansion Power Supply Unit

Input unit

Power .
loading area

terminal

Expan-
Expan- .p
sion sion

cable
cable

con-
con-

nector
nector

Output unit
loading area

e PFJ-CRIE : Power voltage 100V
to 240V AC
o PFJ-CRIDCE: Power voltage 24V DC

This base unit with a built-in CPU
is used in combination with input/
output units. Two input or output
units can be loaded on one CPU
unit.

Memory packs are ordered separate-

ly.

e PFJ-EB1

This expansion base is used for ex-
pansion of input and output units.
Two input or output units can be
loaded on one expansion base.

e PFJ-PS1 Power voltage 100V
to 240V AC

e PFJ-PSIDC: Power voltage 24V DC

This unit is connected for expan-
sion of input or output units, if
necessary. Two input or output
units can be loaded on one expan-—
sion power supply unit.




UNIT OUTLINE

DC Input Unit

(16~-input type) (8-input type)

LED
indicator\
\

AC Input Unit

Input
terminal

LED
indicator

Analog Input Unit

(Source type)

e PFJ-N161: 16 inputs
e PFJ-NO81: € inputs

This unit is used in combination
with the CPU unit. It is compati-
ble with NPN-output sensors.

(Sink type)

e PFJ-N162: 16 inputs
e PFJ-N082: 8 inputs

This unit is used in combination
with the CPU unit. It is compati-
ble with PNP-output sensors.

e PFJ-N083: 8 inputs

This unit is used in combination
with the CPU unit. It accepts
voltage inputs of 100V AC.

e PFJ-NO84: 8 inputs

This unit is used in combination
with the CPU unit. It accepts
voltage inputs of 200V AC.

e PFJ-NOl12: Voltage input type
e PFJ-NO13: Current input type

The analog input unit converts an
analog signal of 0-10V or 4~20mA DC
into an 8-bit binary value to be
accepted by the FA~1 input.




UNIT OUTLINE

Relay Output Unit

LED
indicator
Output
Output relay
terminal
Transistor Output Unit
(16-output type) (8-output type)
LED
indi-
cator
Output
ter-
minal

LED
indicator

Output
terminal

- A

e PFJ-T081: 8 outputs

This unit is used in combination
with the CPU unit. IDEC's mini-
ature relays (5A-110V AC) are pro-
vided as standard. Each relay can
be replaced with a tramnsistor or
SSR output module.

e PFJ-T162: 16 outputs
e PFJ-T082: 8 outputs

This unit is used in combination
with the CPU unit. The rated load
is 24V DC 0.5A (PFJ-T162), or 48V
DC 1.0A (PFJ-T082).

e PFJ-TO83: 8 outputs

This unit is used in combination
with the CPU unit. The rated load
is 200V AC 1.0A. (It can operate
a load of 100V AC.)

e PFJ-TOl2: Voltage output type
e PFJ-T013: Current output type

The analog output unit converts
8-bit data processed in the FA-1J

into analog output signals of 0-10V

or 4-20mA DC.




UNIT OUTLINE

Dummy Unit

e PFJ-DM

This unit is loaded to fill the
void in place of input or output
units on the base.

Program Loader

® PFA-1H401RE (1K steps)
® PFA-1H404RE (4K steps)

" MEZEry This multifunctional program loader
Program N | gonnec— with a built-in CPU is provided
display — tor with both programming and PROM
:: = | = it~ S writing functions.
Program key
Memory Pack

The memory pack is used to write,
OMOS RAM E2PROM EPROM read and store programs. One
memory pack is always required for
one control system. (Since the
CPU unit is not equipped with a
memory pack, a separate order is
required.)




SPECIFICATIONS

General Specifications

Power Voltage

100 to 240V AC, +10 to -15%, 50/60Hz
24V DC +20% (Ripple 107 maximum)

Storage Temperature

-20 to +70°C

Operating Temperature

0 to +55°C

Operating Humidity

45 to 85% RH (no condensation)

Dielectric Strength

Between power or I/0 terminal and housing:
1,500V AC 1 minute (5.0mA maximum)

Insulation Resistance

(measured with a 500V DC

megger)

Between power or output terminal and housing:

10MQ? minimum

Vibration Resistance

16.7Hz 2G, 1 hour each in 3 axes

Shock Resistance

106G

Noise Resistance

Power noise: *1,300V (AC), *1,000V (DC)
I1/0 noise : 1,300V
(with a l-psec pulse generator)

Operating Atmosphere

Free from corrosive gases

Mounting Style Wall
Power Consumption and CPU unit 45VA (AC), 25W (DC): 1 kg
Weight (Approx.) Program loader 3.2W ¢ 0.4 kg




SPECIFICATIONS (FUNCTION)

Function Specifications

Control System Stored program system

Programming Method Legic symbol

Instruction Word 15 basic instructions, 27 applied instructions

Program Capacity 1K steps (964 steps), 4K steps (4036 steps)
CMOS-RAM (with battery) 1K, 4K steps

Memory Pack EZPROM 4K steps
EPROM 4K steps

Scan Time 32msec/1K steps

128 points max., 8 points min.

Input (One point is start terminal.)

Output 128 points max., 8 points min.

240 points

Internal Relay (All points can be maintained.)

Special Internal Relay 16 points

128 points

Shift Register (All points can be maintained.)

Single Output 96 points

Timer 80 points, subtracting (0 to 999.9 sec)
45 points, adding (0 to 9999)

Counter (All points can be maintained.)
, 2 points
Reversible Counter (All points can be maintained.)
Computer Link Via the RS232C interface unit
Start ¢ Input No. 0 (fixed)

External Control Input Stop & Reset: Designated by FUN

Internal relay, Shift register, Counter,
Reversible counter

CPU error (WDT), transmission error, CRC on
user programs, operation code error

650mA (CPU unit)

1,100mA (Expansion power supply unit)
Designated by FUN to start operation when
turning power on

Power Failure Protection

Self-Diagnostic Function

Power Supply for I/0 Unit*

Automatic Start Function

Note*: This power supply cannot be used as an external power supply.for input
Sensors.




SPECIFICATIONS (INPUT)

Input Specifications

Unit name

16~DC Input Unit (Source type)

Type No.

PFJ-N161

Rated input

24V DC

Input voltage range

10V to 30V DC

No. of inputs

16 points/unit (One common connection per 8 points)

Input current

10mA/point (at 24V DC)

Input impedance 2.3k
Input delav time OFF - ON | 7msec maximum
pu y ON -+ OFF | 1lmsec maximum

Unit weight

Contact input

Approx. 170g

Operating voltage Minimum ON voltage |10V DC
P 8 & Maximum OFF voltage |3V DC
Input indication LED indication
Common polarity Common terminal ..... (+)
Internal current draw | 40mA maximum
Isolation method Photocoupler
Circuit configuration
COM(+)%}* - - —
- : @K)
IN 7& ‘v‘v‘v :
] :
NOO -
<
IN7 r
|
e s E Note: External power supply
i s is required for input.
COM(+)f
External wiring Terminal screw: M3.5

»
[
.

.
+
.

Transistor output

example
Ter-  Nameplate

_lnngnal}‘ Ng.
8-0 COM(+)
A-0 7
B-1 6
A-1 5
B-2 4
A-2 3
8-3 2
A-3 1
B-4 0 !
A-5 7
B-6 6
A-§ 5
B-7 4 !
A-7 3 I I
B-8 2
A-8 1 device (Open
B-9 0 collector)
A-9 | cOM(+)

oun

—0,0—

No-contact input
s p. N >(:>

(=)

Contact input

L+ —O0 O—

0] z
~ 3

i) -
[Tg]

0] -

P ~ |8
- >

m@ g . ‘92

2 g 5
~

20) © z
re) Qo

@I < |°
~

External power
supply 24V DC

(-)
1=

COM{+) 1

Note 1: NC (No Connection) - Do not connect input and other wiring.

Note 2: Two COM (+) terminals are not connected together internally.

-~ 10 -




SPECIFICATIONS (INPUT)

Unit name 16-DC Input Unit (Sink type)
Type No. PFJ-N162
Rated input 24V DC

Input voltage range

10V to 30V DC

No. of inputs

16 points/unit (One

> common connection per 8 points)

Input current

10mA/point (at 24V DC)

Input impedance

2.3kf

Input delay time

OFF -+ ON | 7msec max

cimum

ON = OFF | llmsec maximum

Operating voltage

Minimum ON voltage

10V DC

Maximum OFF voltage [ 3V DC

Input indication

LED indication

Common polarity

Common terminal ..

TG

Internal current draw

40mA maximum

Isolation method

Photocoupler

Circuit configuration

'COM(—)(%}

TTa

|N?é
|

|N60

INT7

Internal circuit

yy

|
INO?—WV?—\
COM(")? T

Note: External power supply
is required for input.

External wiring

e i i ‘. =
xample Unit weight Appr0¥ o =
170g B2l 3
kgzl r‘ameplate Contadt input [ f@ o
No. No. i = ©
-0 O— sl P @ s
B-0 | COM(~) ; =% .
A-0 7 : ® ) .
B-1 6 ' e 1 " ~ "
5T | ® - 2
B2 1 ——%%) = e
- X » o
sg 2 2 i l N tact 1 .® "'@ Z o ;3:
- o-conta nput p 3
a3 : l (out) L - A ;@ = - z
B-4 0 ' ! . ’C);QD L c Q
A-5 ? (+) | Contact input 2 ® -
8-6 6 ' 35 p ?® g -
A-6 5 . (=) i B @ ~
B8-7 2 | External power > —
A-7 3 - supply zgv pC 2 B o
) 7 Transistor output (+)) i l L) x:® 3
A8 1 device 1 r : =
B-9 0 (Open collector)
A-9 | COM(-) Note 1: NC (No Connection) - Do not connect input and other wiring.

Terminal screw: M3.5

Note 2: Two COM (~) terminals are not connected together internally.

- 11 -




SPECIFICATIONS (INPUT)

Unit name

8-DC Input Unit (Source type)

Type No.

PFJ-NO81

Rated input

24V DC

Input voltage range

10V to 30V DC

No. of inputs

8 points/unit (One common connection per 8 points)

Input current

10mA/point (at 24V DC)

Input impedance

2.3kQ

Input delay time

QOFF - ON | 7msec maximum

ON.~»> OFF | 1lmsec maximum

Operating voltage

Minimum ON voltage |10V DC

Maximum OFF voltage | 3V DC

Input indication

'LED indication

Common polarity

Common terminal ..... (+)

Internal current draw

20mA maximum

Isolation method

Photocoupler

Circuit configuration

INT

|N6 AA—o

COM(+)%>~

e

wy

Internal circuit

>t
¢
7\

External wiring example

Terminal screw: M3.5 Contact input C) 2
- - act inpu
Unit weight : Approx. — "
120g — —© © 24~
(OUT) I No-contact input
! | - X [¥-}
[} ' w
. w
, (- ' C) w 8
L} D
' (+) : C) h 3
| : o
- Contact input X ” &’
Transistor output _OO
device ] -® o £
(Open collector) ® 8
External power
supply 24V DC ® °
(=), 18+) x
—1 |1}~ )|
S

Note: NC (No Connection) - Do not connect input and other wiring.

-12 -




SPECIFICATIONS (INPUT)

Unit name 8-DC Imput Unit (Sink type)

Type No. PFJ-N0O82

Rated input 24V DC

Input voltage range 10V to 30V DC

No. of inputs 8 points/unit (One common connection per 8 points)
Input current 10mA/point (at 24V DC)

Input impedance 2.3k

Input delay time OFF - ON | 7msec maximum

ON - OFF | 11lmsec maximum

Minimum ON voltage | 10V DC

Operating voltage

Maximum OFF voltage | 3V DC

Input indication LED indication

Common polarity Common terminal ..... (=)
Internal current draw | 20mA maximum

Isolation method Photocoupler

Circuit configuration

T
-

IN7
INQ

Internal circuit

COM( =)

External wiring example

Terminal screw: M3.5

. . Contact input (Z)
Unit weight : Approx. —_—
120g —_— © O ~
|— _l (ouT) No-contact input
w

2T\
!
Lo+

)

A

Transistor output

device O O

(Open collector)

——

Contact input

DC INPUT (SINK)

1

External power
supply 24V DC
(+)]l )

1 L)

]|®|[®][@]1®][®]®]|@[|®

ICOM(-) 0

Note: NC (No Connection) - Do not connect input and other wiring.




" SPECIFICATIONS (INPUT)

Unit name 8-100V AC Input Unit

Type No. ' PFJ-NO83

Rated input 100V to 120V AC

Input voltage range 85V to 132V AC

No. of inputs 8 points/unit (One common connection per 8 points)
Input current 9mA/point (at 100V AC)

Input impedance 12k§2

OFF > ON | 65msec maximum (at 100V AC)
ON -+ OFF |80msec maximum (at 100V AC)
Minimum ON voltage | 60V
Maximum OFF voltage | 30V

Input .delay time

Operating voltage

Input indication LED indication
Internal current draw | 8mA maximum
Isolation method Photocoupler

Circuit configuration

iN7
5 C
2
] M
-l
: 13)
IN 0 4 }—""" 'é
< < ) 3

COM(AC) %

External wiring example

Terminal screw: M3.5
Unit weight ¢ Approx. Contact input

150¢g -0 O

NC

72 | g

2

o

2

(&)

e <{

>

=

~ =]

Contact input -
—0 O -

100V AC

[ ®]¥®[e®RIOX]®

COM(aC) 0

Note: NC (No Connection) - Do not connect input and other wiring.

-14 -




SPECIFICATIONS (INPUT)

Unit name

8§-200V AC Input Unit

Type No.

PFJ-NO84

Rated input

200V to 240V AC

Input voltage range

170V to 264V AC

No. of inputs

8 points/unit (One common connection per 8 points)

Input current

8mA/point (at 200V AC)

Input impedance

28k§2

Input delay time

OFF - ON | 66msec maximum (at 200V AC)

ON - OFF |80msec maximum (at 200V AC)

Operating voltage

Minimum ON voltage | 120V

Maximum OFF voltage | 60V

Input indication

LED indication

Internal current draw

8mA maximum

Isolation method Photocoupler
Circuit configuration
iN7
3
P i
g b
INO | Wy 5
S L <: S
l o2 z (53~ £
com(Ac)%>~
External wiring example
Terminal screw: M3.5
. (&)
Unit weight ¢ Approx. Contact input C) z
150g O O | ~
: ®| -
i Q]I 5
' —— a
' @ " - Z
: — o
<
! X - N
: Q
Contact input ® o &
—0 O— || -
200V AC ® —Z
| =
Ol
L3

Note: NC (No Connection) - Do not connect input and other wiring.

- 15 -




SPECIFICATIONS (INPUT)

Unit name Analog Input Unit (Voltage Input Type)
Type No. PFJ-NO12
Input voltage range 0 to 10V DC
Input impedance 20k
No. of input 1 (occupies 8 input points)
Analog value (Input) Digital value
9.961V 255
7.813V 200
, 5.000V 128
Input characteristics 3.906V 100
1.953V 50
0 \ 0
(Rounded to 3 decimals)
Resolution 8 bits, 10/256 (Approx. 39mV)
Total accuracy +1% maximum (of the full scale)
Maximum input +12V, -0,2V
Voltage: 24V DC (*10%)
External power supply Current draw: 60mA maximum
Internal current draw | 5mA maximum
Isolation .method Photocoupler
Input response 2 scan time maximum
Circuit configuration
I FG | -FG "
Voltage (—)I b > s -g
@
output device 0-10v (+)I 7;7- . t-'_l — 3 E
T e N
c -1 8 —
[ or» 1A
ol 18 e
| L £
Hl spe)] | SE] |8
< P ™ e
l (+) ¥ con- )
—tfi}— verter‘———‘
External power supply\L -
24V DC
External wiring example
Terminal screw: M3.5 Shielded cable fgff—
Unit weight Approx. 165g Voltage T H®|8
output device _C’-‘—)d ~
(+} e | g W
= g
@l E] |23
@z 7|3
il
TO) |0
| (-);||}(L) %“ :;.
External power supply =
24V DC
Note: NO CONNECTION Terminals - Do not connect input and other wiring.

- 16 -
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SPECIFICATIONS (INPUT)

Unit name

Analog Input Unit (Current Input Type)

Type No. PFJ-NO13"
Input current range 4 to 20mA DC
Input impedance 2509

No. of input

1 (occupies 8 input points)

Input characteristics

Analog value (Input) Digital value
19.938mA 255
16.500mA 200
12.000mA 128
10.250mA 100

7.125mA 50
4 mA 0

(Rounded to 3 decimals)

Resolution

8 bits, 16/256 (Approx. 0.063mV)

Total accuracy

*17% maximum (of the full scale)

Maximum input

23mA

External power supply

Voltage: 24V DC (*10%)
Current draw: 60mA maximum

Internal current draw

SmA maximum

Isolation method

Photocoupler

Input response

2 scan time maximum

Circuit configuration

ng& > FG o
I 97 s > 4y g
(21 s 8|8
Current 1 : =Y ord
output device A_ZOmA(+)I ? + g — g ANER
Sl el 0
3] o g
! L 46! E
Y (=) > )
(=) ¥ BCT5¢ S E 2
con-
1)} (ﬂ‘() verter =
External power supply -
24V DC
External wiring example
. P_%§FZ_
Terminal screw: M3.5 B
Unit weight : Approx. 165g P@])2
F— |
Rl
H -
shielded cable | [DUIE | | |5
T -
Current (-) -@- ‘I'E & z
tput devi e |3
outpu ev ce(” Q"_i‘,é SS
®])= <
S
Qo
(=), (+) ==
L —C)|
External power supply —_
24V DC

Note: NO CONNECTION Terminals - Do not connect input and other wiring.
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" SPECIFICATIONS (OUTPUT)

Ouiput Specifications

Unit name 8-Relay Output Unit
Type No. ‘ PFJ-T081
No. of outputs 8 points/unit

Relay output, Independent 1NO, Relay can be replaced.
110V AC, 5A (220V AC, 2A) cos ¥ =1

(Each module can be replaced with a transistor or
SSR output module.)

Output signal

Qutput indication LED indication

Internal current draw | 150mA

For specifications of RS1S output relay and each

Other specification  es . s
P ¢ S module, refer to Specifications and Wiring.

Circuit configuration

Internal circuit

External wiring example

Terminal screw: M3.5

Unit weight : Approx.
2502 Load
@i ~+ Zopply
x| \XN
BT m M
[ !
'\O © o |
'_‘°O @X[ E
S O i
8’8 e !
al~lo (B ?
I'—O = :
=l{®] @o] i
B ;
X
@ D1 )
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SPECIFICATIONS (OUTPUT)

Unit name

16-Transistor Output Unit

Type No.

PFJ-T162

Output mode

Transistor output

No. of outputs

16 points/unit (One common connection per 8 points)

Rated load voltage

12V to 28V DC *107%

Max. load current

0.5A/circuit (2.5A/common connection)

Max. rush current 8A
Max. leakage current. | 100pA
Isolation method Photocoupler

Delav time

OFF - ON | Imsec maximum

ON - OFF | lmsec maximum

ON voltage

1.5V maximum

External current draw

12V to 28V DC 30mA

Output indication

LED indication

Internal current draw

40mA maximum

Circuit configurati ote) |
guration (Note)lCOM(_)
— L“— +V
K= i,
Bl I
O o
5 ¥ <
1]
5 o)
— E X
3 »
g
5 ——T7
I
R P
t 1 (NgﬁSOCOM(-)
Neote: Internal fuse (8A) . . =

External wiring example

Term. | Namep late
No. No.
8-0 | COM(-)
A-0 +V
8-1 0
A-1 1
B-2 2
A-2 3
53 ] [
A-3 5 -
B-4 3 g
A-4 7 Ly
85 1 0 3
A-5 ] <
B-6 2 .
A-6 3 L
B-7 4
A-7 5
B8-8 6
A-8 7
B-9 +V
A-9 | COM(-)

+V
7 COM(-}
l]@

®

Terminal
screw: M3.5

|

Unit weight:
Approx. 200g

Note:

Two COM(-) terminals
and two +V terminals
are not connected
together internally.

2

e@eeeleee

CoM(-) 0
+V

]

6
oleleleleleelee

('-)J] '=(+)

Load power supply
12-28V DC
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SPECIFICATIONS (OUTPUT)

Unit name

8-Transistor OQutput Unit

Type No.

PFJ-T082

OQutput mode

Transistor output

No. of outputs

8 noints/unit (One common connection per 8 points)

Rated load voltage

12V to 48V DC *10%

Max. load current

1.0A/circuit (4.0A/common connection)

Max. rush current

5A

Max. leakage current

100uA

Diode for fly-back
voltage absorption

Diode reverse voltage: 110V
Diode forward current: 5A

Isolation method

Photocoupler

Delay time

OFF - ON | Imsec maximum

ON - OFF | Imsec maximum

ON voltage

1.5V maximum

External current draw

12V to 48V DC 40mA maximum

Qutput indication

LED indication

Internal current draw

25mA maximum

Circuit configuration

) - ) T
‘--——4? +V
T M b
o ]
2 [
= —Kl :
o2 I A I
< Y . .
k :
f L I
s ¥ K —O0
A 4»0——éCOM(-)
Note: Internal fuse (8A) . . W?“’ I

External wiring example

Terminal screw: M3.5

Unit weight : Approx. ~

170g

+Vv

CiRigiciRigigielcle

Te. OUTPUT

2

1

(-} (+)
|

Load power supply
12-48V DC

om(-) 0

- 20 -




SPECIFICATIONS (OUTPUT)

Unit name

8-SSR Output Unit

Type No.

PFJ-T083

Output mode

Triac output (without zero-switching function)

No. of outputs

8 points (One common connection per 4 points)

Rated load voltage

100V to 240V AC, +10% to -15%

Max. load current

1.0A (2.0A/common connection)

Max. rush current

l-cycle surge current 20 Arms

Max. leakage current

Max. 6.0mA rms (240V AC)

Min. load current

Min. operating current 20mA

Isolation method

Photocoupler

Delay time

OFF - ON | Imsec maximum

ON - OFF [1/2 cycle +lmsec maximum

Output indication

LED indication

Internal current draw

130mA maximum

Circuit configuration

(Note)
—O‘O'—"?COM(AC)

7

g

4

3

L
}

Internal circuit

|
O
|
J
|
|
-0
|
|
-O0
|

I
g

—ow—é COM(AC)

Note: Internal fuse (6A) (Note) |
External wiring example
Terminal screw: M3.5 S
Unit weight Approx. Ei
210g ~{®
[v-] e A /L\
5 ®r L/
Note: Two COM (AC) terminals { w |[|® j
are not connected 3 '
together internally. S - 1@ !
= 1|8 s
5 ~ 1@ :
» - ®.—I\_@__
[=]
g 2 o\
~-3 [ (x ~
8 N\
Load power supply
100-240V AC
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' SPECIFICATIONS (OUTPUT)

Unit name

Analog Output Unit (Voltage Output Type)

Type No.

PFJ-TO012

Qutput voltage range 0 to 10V DC
Allowable load impedance | 10k minimum
No. of output 1
Digital value Analog value (Output)
255 9.961V
200 7.813V
f o 128 5,000V
Output characteristics 100 3.906V
50 1.953V
0 0 \'

(Rounded to 3 decimals)

Resolution

8 bits (39mV)

Total accuracy

+17% maximum (of the full scale)

Maximum output

Approx. 9.961V

External power supply

Voltage: 24V DC (*10%)
Current draw: 70mA maximum

Internal current draw

14.5mA maximum

Isolation method

Photocoupler

Output response

1 msec maximum

Circuit configuration

" FG - J;(FG)
R )
= e =i Voltage
o e 77 I(+) 0-10v input devic
o~ = o hd
* (=9 @ h
BRIN 3o 3
=l I e & }
E 8 > (8 '
o <
o £ -
u A S DC/DC ()
- [l o IO 2 ST
- - - - \rl;ternal power supply
24V DC
External wiring example External power supply
—] 24V DC
Terminal screw: M3.5 [o=] [ G q;
. . ol] =] A ]
Unit weight Approx. 155g 3 [&
<l
= z @
flal | 2lEs
2E| |
£12] | 5| L&
3|2 2 =
3 U1
a o~ —= (+)
2 §§§ Voltage
o @ - ¢ ___)4 input device
2| [@H----- shielded cable

-22 -




SPECIFICATIONS (OUTPUT)

Unit name Analog Output Unit (Current Output Type)
Type No. PFJ-TO13
Output current range 4 to 20mA DC
Allowable load impedance | 2709 maximum
No. of output 1
Digital value - Analog value (Output)
255 ‘ 19.938mA
200 16.500mA
. . 128 12.000mA
Cutput characteristics 100 ; 10. 250mA
50 ‘ 7.125mA
0 ‘ 4,000mA
' ‘ (Rounded to 3 decimals)
Resolution 8 bits (0.063mA)
Total accuracy +1% maximum (of the full scale)
Maximum output Approx. 19.94mA

Voltage: 24V DC (+10%)

External power supply Current draw: 70mA maximum

Internal current draw 14,5mA maximum
Isolation method Photocoupler
Output response l msec maximum

Circuit configuration

i1

- )(FG)
n) FG=- ‘ %(
o
o)
ARk ek |
ol Al =
L ° »! >
— O _| & Current
g KB > S 3 (+) 4-20mAlinput devic
H - —F
ER R mals ()
= P a DC/DC i i\r J
and con-
L S— verter—H -+ T(+) it
- - - External power supply
24V DC
c External power supply
External wiring example — 24V DC
N ¥ mnr
Q X IF
Terminal screw: M3.5 ol B3 (+ﬂ|(-)
Unit weight : Approx. 155g S RN
1 (&
2| 159 [
[l —H (+)
5|& r _@_—l Current
o — -
§ é % &) —— { ") input device
2 g [@| (Shielded cable
e[1&®
& !
o) ®

Il"rll
I
|
]

Note: NO CONNECTION Terminals - Do not comnect input and other wiring.
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Wiring for Input Units

Note:

e When two or more 8- or 16-DC input units (source type) are used

Be sure to avoid contact
between COM (+), COM (-) and
COM (AC) of input units.

(=)

DC external L0
power supply .~

(Source type)

(Source type)

* On 16-input units

e When two or more 8- or 16-DC input units (sink type) are used

(+)
DC external -
power supply —
-

)

(-

|

%

T

T e 7  COM

(=)
LDC input unit j *

DC input unit

(Sink type)

(Sink type)

* On 16-input units

o When two or more AC input units are used

supply

e & o
T

l
[

AC input unit —I

- 24 =




WIRING FOR INPUT AND OUTPUT UNITS

o When DC input unit and AC input unit are used in combination

Be sure to avoid contact between DC and AC input wiring.

L] 4

T+

LDC input unit j

@ll

-0 O

AC input unit I

Note: Be sure to avoid contact between COM (+), COM (-) and COM (AC) of

input units.

Wiring for Output Units

e When two or more transistor output units are used

LTransistor output unit J

CoOM *

I Transistor output unit 1

-
Load T~

DOWEr ==

supply ']T+)

* On l6-output units

¢ When two or more SSR output units are used

SSR output unit l

[ SSR output unit J




OUTPUT RELAY/OUTPUT MODULE SPECIFICATIONS & WIRING

Mechanical Contact Output Relay (Type RS1S-5A)

continuous current

Contact configuration INO
Resistive load: 110V AC SA
220V AC 2A
24V DC 5A
Rated load Inductive load: 110V AC 2A (cos # = 0.4)
220V AC 1A (cos @ = 0.4)
24V DC 2A (L/R = 7msec)
Maximum switching &

5A

Maximum switching voltage 250V AC, 60V DC
Resistive load: AC: 550VA, DC: 120W
Maximum switching capacity | Inductive load: AC: 220VA (cos % = 0.4)
DC: 48W (L/R = 7msec)
Minimum applicable load 5V DC ImA (reference value)

Contact

resistance

50mQ maximum (initial value)

Operate

time

15msec maximum including bounce
(at the rated voltage)

Mechanical life
(No-load)

50,000,000 operations or more
(at 18,000 operations/hr)

Electrical life
(Rated load)

200,000 operations or more
(at 1,800 operations/hr)

Continuous Current-Ambient
Temperature Characteristics

(A}

5

4

Continuous current
N

nla
] 30 40 9095

Ambient temperature (°C)
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OUTPUT RELAY/OUTPUT MODULE SPECIFICATIONS & WIRING

Transistor Output Module (Type RBSS-FA1)

Load voltage

24V DC

Power supply
frequency

Max. load
current

0.4A

Load voltage
range

10V to 28V DC

OFF-state
leakage cur-
rent

0.1mA maximum

Min. operat-
ing current

1mA (Resistive load) *1

Contact volt-

1V maximum

age drop

Surge current

(Absolute 2A (1 sec) maximum
maximum load| (30V DC)

voltage)

Operate time

O.lmsec maximum (R load)

Release time

0.2msec (Typ.) (R load)

Wiring
diagram

(+)
(=)

DC power
Load

i o

*] When non-resistive loads are used

?

operate this module at 10mA or

more.

Precautions for operating transistor
output modules

e Take care so that the load voltage
and current do not exceed the rated
values.

'® The rated load voltage is a value

at DC without ripple.

e When a small capacity load is con-
nected, the load may fail to reset
due to a leakage current even if the
transistor is turned OFF. 1In this
case, connect a resistor in parallel
with the load and shunt the leakage
current.

e It should be noted that the transis-
tor may sometimes be damaged if power
is reversely connected to the output
terminal.

e When driving an inductive load, be
sure to connect a diode across the
load to absorb a counter electro-
motive force.

" _-;q—;:'i_j‘“
ki
o — Jo

*Surge absorber
RBSS-FAl  circuit

e When the transistor output side ter-

minal is subjected to a noise volt-
age exceeding the rated voltage,
connect a varistor to the output
terminals in order to absorb the
overvoltage.
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OUTPUT RELAY/OUTPUT MODULE SPECIFICATIONS & WIRING

SSR Output Module (Type RASS-FA1)

Precautions for operating SSR output

modules

e Special care should be given so that
the circuit voltage and current do

not exceed the rated values. Avoid
‘using this module where abnormal

Load voltage | 200V AC

Power supply 50/60Hz
frequency

Max. load 0.2A

current

Load voltage 70V to 250V AC
range

?FF;st:te 1mA (100V AC)
eakag 2mA (200V AC)
current

surge voltage takes place.

e If SSR wiring run in parallel with

Min. operat-
ing current

20mA

power lines, induction may cause
maloperation: separate these wires

Contact volt-
age drop

3V rms maximum

as far apart as possible.

e When an inductive load is switched,

Surge current

8A peak (non-repetitive)

or in the presence of external noise,

Operate time

lmsec maximum

Release time

1/2 cycle + 1msec maximum

connect overvoltage absorbing ele-
ments to both ends of the load and

Wiring
diagram

]
+
1
]

Load

+

AC power

the output terminals of the SSR.

TI: load ll

- N

- Overvoltage

absorber
circuit

e When a small capacity load is con-
nécted, the load may fail to reset
due to a leakage current even if the
SSR is turned OFF. 1In this case,
connect a resistor in parallel with
the load to shunt the leakage cur-
rent.

Shunt resistor

—*1
SSR (~)

e The SSR output module does not con-
tain a surge absorber circuit:
always connect an RC absorber to the
output terminals.

:

SSR | Output Absorber circuit (SD

5

C: 0.1yuF 600WV
(Film capacitor)
R: 1000 MW

J—

L

”

C: 0.047yF 600WV
(Film capacitor)
R: 220 W
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B

MEMORY PACK

Type and Application of the Memory Pack

e Hints on memory pack selection

EPROM
\\ eraser
window

Nameplate

- 29 -

Name-
Type Type No. Memory Teatures plate
Color
CMOS-RAM For 1K steps | Programs can be optionally written and Green
(with PFA-1M21 read. Most suitable for programs modi-
battery) For 4K steps f%ed often and system startup. Effec-
tive memory period is 5 years. When
PFA-1M24
programs must be stored over 5 years,
use an E?PROM or EPROM.
E2PROM Read only memory. A program loader can |Blue
For 4K steps | only be used to erase all data elec-
PFA-1M14 trically and to rewrite data. Most
suitable for normal operation after
system startup.
EPROM For 4K steps | Read only memory. Brown
PFA-1M34 Programs can be written using a program
loader but cannot be modified or erased.
Most suited for massproduced equipment
whose programs are fixed.
‘(-ED lamp Connector
cos-Ram_| I
only) \ - -




MEMORY

PACK

(1) CMOS-RAM memory pack
(Lithium battery built-in)

Memory

capacity /

S EEE—"

t

MEMORY.
PACK

BATT.NG

Battery LED

/__

When the built-in lithium
battery drops below the
specified voltage, the LED
lamp lights up to signal that
the memory pack should be

replaced.

Type of memory

L\Entry column

(2) E?PROM, EPROM memory pack

E2PROM

*

MEMORY
PACK

EPROM

)

MEMORY
PACK

e CMOS-RAM pack replacement procedures

®

@

®

®

After placing the CPU unit in the
stop condition, connect the pro-
gram loader to the CPU unit.

After the transferring (read) op-
eration ('"TRS", "READ" and "ENTR"),
transfer the program within the
CMOS-RAM pack to the program
loader.

Replace the old CMOS-RAM pack with
a new one.

By the transferring (write) oper-
ation ("TRS", "ENTR" and "ENTR"),
transfer the program within the
program loader to the CMOS-RAM
pack.

Re~-start operation.

Type of

Type of
|_memory
Memory B Memory
capacity -~ capacity A
. Entry column
Note:

memory

Entry column

To erase the EPROM memory pack, a special
PROM eraser is required.
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BASIC CONTROL & PRELIMINARY OPERATION PROCEDURES

4

Basic Operation

(1) Connec-
tion be-
tween CPU
unit and
program
loader

A loader ex-
tension cable
(Type No.
PFA-1A11) is .
necessary for
connection.

C) Connect one end of loader ex- pv—
tension cable to connector on ’ 33222221
the right (or back) of program g A ’
loader.

e Tighten screws on both sides
of connector.

(1:Open cover.

Loader extension
cable (Optional)

@ Connect loader exten-
sion cable to connector

(2) Removing
and re-
installing
memory
pack

Memory pack,
can be in-
stalled on the
CPU unit and
the program
loader.

(A) Removal from and re-installation to the CPU unit

(Memory pack insertion) (Memory pack removal)

'
\\ ¥, Memory pack
t:j removal tool

» (Attached)

® Insert the memory pack into
the connector on the left side
of the CPU unit, and push it to
its full depth.

@ Fit the memory pack removal
tool into the right and left
parts of the memory pack as
illustrated and pull it toward
you.

Note: When removing or re-installing the CMOS-RAM memory pack, please note that
the contents of the memory may be erased. When writing a program from
the loader to the RAM pack, be sure to mount the RAM pack to the CPU unit.

(B) Program loader removal and re-installation

GD Remove the connector cover.

— @ 1Insert the memory pack.
e Always insert it into the connector to
\1ts full depth.

Note: Only the E2PROM and EPROM memory packs can be
removed from and re-installed to the program
loader. 1If the RAM pack is removed or re-
installed, the contents of the memory may be
erased.




BASIC CONTROL & PRELIMINARY OPERATION PROCEDURES

Procedure before Starting Operation

There are two different procedures
for operations between programming
and starting operation according to
the memory packs.

CMOS-RAM Memory Pack

E2PROM or EPROM Memory Pack

Mount the memory pack
1 into the CPU unit.

Load the CMOS-RAM memory
pack into the CPU unit.

4

2 Turn power ON,
E; Start programming.

Use the program loader for programming.

4 Transferring

After connecting the program loader to the CPU
unit, transfer the program from the program
loader to the CMOS-RAM pack on the CPU unit.

Note: Transferring operation must be carried

4

5 Start operation,

Before starting operation, remember to clear all
errors.

Upon completion of program transferring, start
operation. (See the next page.)

out after stopping the CPU unit operation.

1 Turn power ON.
2 Start programming.

Use the program loader for programming.

———
Mount the memory pack
into the loader.

3

Mount an E2PROM or EPROM memory pack into the
loader.

[1 PROM writing operation

Use the program loader for PROM writing operations.

Mount the memory pack
5 into the CPU unit.

Mount E’PROM or EPROM memory
pack to the CPU unit.

4

E; Start operation.

Before starting operation, be sure to clear all
errors. (For operation, see the next page.)

Note: 1In a system using an EzPROM. use a RAM memory pack when the system is started up: this can reduce the time

required for transferring the program.
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START & STOP

FA-1J start and stop operations include: 1) start/stop operation via start
signal, 2) automatic start/stop operation via power supply and 3) start/stop
operation via special internal relay. Input No. 0 can be designated as a
start terminal, and any input number can be designated as a stop or reset
terminal using the function (FUN) key, thus providing control inputs. (Ex-
clusive start, stop and reset terminals are not provided.)

Start Automatic Start/Stop Operation via
Power Supply
(1) Start/stop operation via start signal (2) Automatic start/stop operation via
power supply
o Input No. O is designated as start e When FUN61 is set to 500, the
terminal. start function of Input No. 0 is
X released, and this number can be
l used as an ordinary input.
(-)

External @D @
power —— Start signal

supply -T-

(+) ‘ FUN number for setting automatic

Input No. 0 start

RRREERREEREY, EIe)]

X
c 0 1 2 3 4, I Set value
"
CPU unit 3 Inout unle 500: Automatic start function
0: Automatic start function
release
The value 0 is set when program
all-clear operation is performed.
e The start input works as start and Note 1: 1If values other than 500
stop inputs: when the start input and 0 are set, they will
is turned ON, operation starts be written into the pro-
("RUN" lamp lights), and when it gram loader and memory
is OFF, operation stops (''RUN" pack, but operation will
lamp goes off). not start upon turning

e The start input allows the edge ;n FA?iilnge; §the ERROR
(level) start: even when power is amp w ght).
turned ON after the start input is Note 2: Since the setting is
ON, operation is started. written into the memory
pack, the setting must be
performed prior to trans-
ferring the program.
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START & STOP

l Supplement 1 ]

The start operation functions (1)
and (2) are illustrated as follows:

Note 1: Automatic start

Input No. O (FUN61) flag
0 O ’1_r i Start
/
lr. ________ —d
—
—O0 O
Automatic start flag
Note 1: Automatic start flag
-+ When FUN61 is set to 500
... ON
* When FUN61 is set to O
... OFF

(3) Start/stop operation
internal relay

via special

e When start input of Input No. 0 is

turned on, or when automatic start
is designated by setting FUN61 to
500, the FA-1J starts upon turning
on special internal relay 701
firstly, and then 702, and stops
upon turning them off.

lSupphnmntZW

Start operation functions explained
in (1), (2) and (3) are illustrated
as follows:

Input Al
201 702 Nc‘P utomatic start

— 2 fla
0———O|O—O O-T—O O—Q|g—<
4 e
Automatic start flag

Note 1: A system equivalent to this
circuit is programmed ir
the FA-1J system program.

Note 2: If stop input is designated
by FUN4, start/stop opera-
tion as shown above cannot
be performed by internal
special relays 701 and 702.

Important

Since the program is checked after
the start input is turned on, the
following time is required until
RUN is made (RUN lamp lights).

1K steps: Approx. 1l sec

4K steps: Approx. 4 sec

Stop & Reset

OFF Without start function
Special via special IR

IR 701 ON Special | OFF | FA-1J operation stop

IR 702 | ON | FA-1J operation start

e Start/stop operation can be per-
formed by turning special internal
relays 701 and 702 on or off di-
rectly from program loader via the
SET and RST keys, using this func-

tion. This operation is convenient

in starting up the system. Also,
start/stop operation from personal
computer is possible.

Note: Internal relay 701 can be set

by pressing:

[%S) BE3 [7] [0) [T] 5

Internal relay 702 can be
reset by pressing:

[ ST (7] (0] 2] )

- 34 -

e For systems requiring stop and
reset inputs, any input number
can be designated via FUN, (For
the setting method, see "Program
Loader Operating Procedures (FUN4
and 5)".)

e When stop or reset input is turned

on during operation, the RUN lamp
goes off and operation stops.
(All outputs are turned off.)

e When only reset input is set,
start input remains as a start/
stop input (continuous signal).

e When stop input is set, start
signal input (Input No. 0) can
accept one-shot input.

e The priority of signals is:
reset * stop = start input.
Reset input has precedence over
the others.




START & STOP

[Suppbnwnt31

Data status in start, stop and reset modes.

IR/SFR Status, . CNT
ONT Counted Value » Timer 45 & 46
Output | Keep Setting | Non-holding Counted Counted
Area dpring Area during Value Value
Power Failure | Power Failure
. Operat- . Operat- | Operat-
Starting ing ‘Operating Operating ing ing
Un- Un-
Resetting | Off .Clear Clear changed | changed
Stopping | Off' Unchanged Unchanged | OB~ Un-
Pping - chgnge nchang changed | changed
At start Cleér
(Instan- Un- Unchanged Clear (Ini- Un-
changed tia- changed
taneous) lize)
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INSTALLATION & WIRING

Installation and wiring operations should be carried out with due considera-
tion taken for operating convenience, maintainability and resistance to the
environment so that the FA-1J can perform at full capacity.

Installation Location

(1) Avoid installing the unit in the
following locations.

Where ambient temperature drops
below 0°C or exceeds +55°C;
Where ambient humidity. drops be-
low 45% or exceeds 85%- RH;

amounts of dust or dirt, salt,
iron powder, etc.;

Where the unit is exposed to di-
rect sunlight;

Where the unit is subject to vi-
brations or shocks; and

Where corrosive or flammable gas
is present.

©@O0® ©0O06

(2) To install the FA-1J, reserve a
sufficient space away from the

'surrounding fixture, heating ele-

ment and panel for better venti-
lation. Always install the unit
on a vertical surface as illus-
trated below.

|

|

Where the unit is exposed to large

Input/Output Unit Expansion

(1) Input/output unit installation
position

(:) Two input or output units can
. be loaded on one CPU unit. For
expansion, connect base units
(two input or output units can
be loaded on one base unit) via
extension cable.

(:) Though input/output units can
be loaded on both upper and
lower part, it is recommended
to load input units on the
upper part and output units on
the lower part. By so doing,
input and output lines can be
separated at wiring.

(Ex. 1) (Ex. 2) (Ex. 3)

Ul Innut JInput gg%— ggg- un Input gag-

FA-1) unit juait i1, lunit flunic fanls unit |} unit
Out- - Jout- Input flnput Out- [ Out-
put. PBaic nit funic Paic | Bnic

Supplement (Spare Label) ]

Labels of input and output units are
attached for installation on upper
and lower parts respectively at
shipment. When they are installed
conversely, remove the labels and
attach spare labels.

(:) Load dummy units to fill the
void in base unit. If the void
remains unfilled, signals are
not sent to input or output
units beyond the void, because
they are sent in the order of
the number shown below.

Note: When the void exists in the
last number, dummy units are
not required functionally,
but better be used for pro-
tecting the connector.

moinlniaininiain
ST el e (e )
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INSTALLATION & WIRING

FA-1J Expansion by One Line or More

When FA-1J 1s expanded by one line or more due to limited installation space, use an 1/0 expansion cable.

(Ex. 1) (Ex. 2) (Ex. 3)
First (f;‘; 1/0 ;:L'J 170 {70 {170 :;:,- o[ soivoTiroTizo
Hee 170 170 (170 170 170170 [0 |70 i70
s ) 170|170 170|170 170 } 110
tine . | 70[i/0 1/0 {170 170 | 1/0
Expansion cable Expangion cable Expansion cable
I PFA-1A21 I PFA-1A22 I PFA-1A23
(Length: 500mm) (Léngth: 750mm) (Length: 1lm)

Note: Fix the I/O expansion cable on a mounting plate; instead of installing it in a wiring conduit.

I 1 ti
(2) Use of expansion power supply unit <> nrernal power comsumption

, Internal
(:) The CPU unit has a built-in power Unit Name Current
supply for driving input and out- Draw
put units, but the number of ap- DC 16-input unit 40mA
plicable input and output units DC 8-input unit 20mA
is limited. As internal current 100V AC input unit SmA
draw varies with units, calculate 200V AC input unit SmA
the number from the list below. Relay outpzt Tnit 150mA
When power capacity is insuffi- Transistor 16-output unit| 40mA
cient, use an expansion power Transistor 8-output unit 25mA
supply unit. (These power sup- SSR output unmit 130mA
plies cannot be used as an exter- Analog input unit SmA
nal power supply for DC input Analog output uUnit 15mA
units.)
. The above values represent total
@ Power capacity that can be pro- internal current draws when all
vided points are ON. The current draw
Power per point can be obtained by divid-
Unit Name Supply ing t?e total value by the number
Capacity of points.
CPU un]..t 650mA Expansion power
Expansion power supply CPU unit supply unit (Note 1)
unit 1100mA —_— —_—
el BV o o [ wo 170
/0 I/0 170 10
\ — \ V]
Units that can be driven Units that can be driven
via CPU unit's power via expansion power supply
supply Max. 650mA unit's power supply
Max. 1100mA

Note 1: Two input or output units
can be loaded on expansion
power supply unit.
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INSTALLATION & WIRING

Unit Installation

(1) Install CPU, expansion base and
expansion power supply unit on a

(2) Connect expansion cable.
To use an expansion base and
extension power supply unit,
connect bases with each other
via an expansion cable (PFJ-K1,

panel. length: 30mm).

(:) When mounting expansion base Note: Each expansion base or expan-
units on a panel, make sure the sion power supply unit is pro-
screw head is lower than 4 mm; vided with one expansion cable
otherwise I/0 units cannot be (PFJ-K1).
installed.

Connector
A
L { o L
{Good)
\Expansion cable
- Base Be sure to bend it
~ Panel to base side.
~ Expansion
Base Unit
Applicable screw: !4 pan-head .
(Wrong) i ] t

screw (spring or flat washers may
be used.) (These are not attached
to the unit.)

Lol L L LLLAC L L Ll Ll

C) It is recommended that a mounting
plate finished with a high-conduc-
tance plating be used: this sig-
nificantly improves resistance to
noise.

C) When the mounting plate is finished
with a coating, conductivity be-
tween the chassis of the CPU unit
and expansion unit is improved if
mounted to the mounting plate with
screws tightened into tapped holes,
thereby enhancing resistance to
noise.

C) When a large current flows in the
panel, insulate the mounting plate
electrically from the panel and
ground the mounting plate com-
pletely.
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INSTALLATION & WIRING

N

(3) Load input or output unit.
o

Set the end of input or
output unit to this line.

Input or output unit
1]

|
LfJ _Connector
{"1

\

¢ Put input or output unit on base,
setting the end of the unit to
connector end on base plate.

_CPU unit
(Expansion base/
Expansion. power
supply unit)

P

Mounting screw

® Push the I/0 unit in the direc-
tion of the arrow (1) until the
unit is locked.

D)
e

= BTy

I

Push the top of the I/0 unit to
plug in the connector easily.

® Detents (1) and (2) of the I/0

l Detent (1)

Detent (2)
(Inside the rear
of 1/0 unit)

of 1/0 unit)
Connector on 1/0 unit

(3

(Inside the front

unit slide under the bent parts
of the base unit so that the
I/0 unit is locked.

® Fasten the I/0 unit to the base
unit with locking screws.

~ 1/0 unit
?/ locking screw
LlJ

Note 1:  Two screws are attached to
each unit.
Note 2: [Do not apply a torque ex-

ceeding 10kg to screw to
avoid case deformation.

® Do not tighten the
screw with detent (2)
disengaged, or the
connector is damaged.

(Wrong)

Detent (2)

o Ground Terminal Connection

Install the crimping terminal
and wire along the base plate.
The position shown with dashed
lines is wrong.

Base plate
mounting screw
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INSTALLATION & WIRING

Installation lllustration

I1/0 unit
locking screw

Detent (2)

(This cable is
connected at
shipment.)

Detent (1)

Expansion cable

(Attached to expansion

base unit)

Connector

Expansion'base unit
Base fitting screw

Connection of expansion cable PFA-1A21/PFA-1A22/PFA-1A23
to expansion power supply unit’s expansion connector IN side

(Expansion base unit)

\../Expansion //// V4
/ cable
onnector cover y, J L )
Note: Connecto Gonr .
° attac;:dr:EOZi;a:f ¢ SggT:ct expansion e.Push connector cover e Connector cover is
sion power supply e Insert connector upper part in direc- installed.
unit. cover legs as shown tion of arrow.
above.
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INSTALLATION & WIRING

Program Loader-Panel Surface Installation

When installing the program loader to
a panel surface, use the optional
panel mount bracket PFA-1A41. Follow
the steps below for installation.

(1) Screw the loader comnector bracket
to the program loader.

Loader
connector
bracket

Screw M2.6 x 6

(2) Install the loader on the panel.

S

-

W Panel

Q

T

(3) Insert the protrusions on the pro-
gram loader into slots (A) in the
panel mount bracket, then press
the panel mount bracket to the

program loader until the claw (B)
clicks.

Z Clamp
I @~ screw (2)

(8)

Clamp screw (1)

- 41

(4) Tighten the clamp screw (1)
first, then (2) until the loader
is secured to the panel.

(5) Install the loader expansion
cable to the connector and lock
it with screws.

Screw

Dimension (mm)

FEIR
Pl oten

=

]

[

e 8 L35

Mounting hole layout

107205

05 }

Panel thickness: 1,0-4.0




INSTALLATION & WIRING

Wiring

(1) Power supply wiring

Q)

@

(2)

(3)

Use a twisted pair of wires with
a minimum 1.25mm® cross-section
and make the wiring as short as
possible.

Connect the power supply line away
from the I/O signal lines and motor
lines as far as possible.

If there is a possibility of elec-
trical shocks or malfunction due to
noise, take the following measures.

Ground the FG terminal (grounding
resistance 1000 or less).

Do not connect the grounding wire
in common with the grounding wire
fér motor equipment.

Use a grounding wire with a mini-
mum of 2mm’® cross-section.

A TR

CPU Grounding resistance
unit | 1/0 1009 maximum

FG Terminal

Input wiring

Separate the input wiring from
the output line, power supply
line and motor line.

The recommended wire size: is
0.75mm® to 1.25mm%. (M3.5 screw)

Output wiring

When driving a load in which noise
is generated from an electromagnet
or solenoid valve, it is recommended
to use a diode for DC power or a
surge absorber for AC power.

- 42 -

The recommended wire size is 0.75
to 1.25mm® (VSF or IV wire) (M3.5
screw).

| + FA-1 output

X Dfode

AC power Surge

Load absorber

T

-

() When a small load is connected to
an SSR output unit, the load may
not be turned off due to the
leakage current of the SSR. If
this occurs, connect a resistor in

parallel with the load to shunt the
leakage current.

(Reference)

Formula to calculate shunt resistance

Ic (mA)
— 0000
0 | Relay I8 (md)
5 — SSR
%@ R (k) Output
B —{ Unit
R s 2
I8 - (Ic/4)

R: Shunt resistance (kQ)

e: Power voltage (V)

I%: Max., leakage current of the
SSR output unit (mA)
(PFJ-T083: 6mA)

Ic: Relay coil rated current (mA)




INSTALLATION & WIRING

(Duct Wiring)

When installing the I/0 wiring in
ducts, keep a 20mm clearance
between the FA-1J and ducts for
replacing I/0 units.

duct

: 20mm minimym

IZOmm,minimum

duct

Power Supply

(1)

®
@

Power OFF

The applicable power voltage range
for the FA-1J is 85 to 264V AC or
19.2 to 28.8V DC.

The power failure detection voltage
varies with the operating condi-~
tions of the program loader and the
number of 1/0 points used.
Basically,when the power voltage
drops below 85V AC or 18V DC, power
failure is detected, stopping oper-
ation to prevent malfunctioning.

The following momentary power
failures are not detected.
100V AC (50/60Hz):
1.0 cycle or less
200V AC (50/60Hz):
10 cycles or less
24V DC: 20 msec or less

(2) Inrush Current When Turning Power ON

When power to the CPU ynit is turned
on, the following inrush current
flows.

® AC Power Type: 40A maximum

(at 264V AC, maximum load)
e DC Power Type: 30A maximum

(at 28.8V DC, maximum load)
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(3) AC adapter for program loader

When a program loader is independ-
ently operated, use an AC adapter
with the following specifications.

e Output power supply = 9V DC 350mA
or more

- o Output plug

(1) Polarity

&0

9.5

Pt

(2) Dimensions
(mm)
$2.1

ol

_JL #5.5

Center pin type




TROUBLESHOOTING & MAINTENANCE

The FA-1J has various troubleshooting functions.

When the "ERROR" lamp of the CPU unit lights up, the following causes are
presumed.

Cause

Remedy

C) Applied supply

voltage is low.

® When the supply voltage is lower than the specified
value, the "ERROR" lamp.lights, and the unit stops
operation: always apply normal voltage.

No memory pack
is mounted in -
the CPU unit.

U Inétall a memory pack into the CPU unit correctly.
When using an EPROM or E?PROM, use a program

loader to enter a correct program, then install it
into the CPU unit.

After power is
ON, the "ERROR"
lamp remains lit,
and no reset op-
eration is car-
ried out.

("ERROR" lamp
OFF procedure
without pro-
gram loader)

® Reset the error, using the program loader, and ensufe
that the "ERROR" lamp goes off.

M‘[@@IENTRI — Lamp goes off.
1 —— "0" is displayed.

Note: When it is desired to let the "ERROR" lamp go
off without using the program loader, start
the CPU unit in the following manner.

(=13 ] ~ [N + ETo7) » o

Stop the FA-1J in operation once and restart
it, and the "ERROR" lamp goes off. Errors
other than the above remain as they are
without being reset.
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TROUBLESHOOTING & MAINTENANCE

Cause Remedy

C) After a correct e In this case, the following causes are presumed.
operation has
started with the
"ERROR" lamp in
the OFF-state,
the "ERROR" lam —
lights up mid- ’ [Remedy step ‘ﬂ

way. 1) Operate FUN2 to read out the error codes.

1. Hardware abnormality (Parts breakdown)
2., Excessive external noise
3. Memory pack insertion or removal with power ON

ST e )

Error
(2) Reset the error. codes

()

(3) Once again, read out the error codes.
@-(-6% FUM 2 FC ERR G

In this state, error code "0" is displayed: if
the FA-1J operates normally, the error is tem-
porary, and the unit is considered to have re-
stored its normal condition.

[jemedy step 2 |

If an error is not cleared even when it is reset,
the cause remains pending. (Refer to "Errors".)

(1) If error 8 (or 9) does not disappear, it is pre-
sumed that the memory pack's (mainly the RAM
pack) contents have changed: take proper steps
in the following manner.

( Operation stop |
+

{ Check and correct memory pack program. |
¥

[ Reset the error. |
4

{ Start operation. |

(2) In a system which is subject to strong noise,
take corrective actions, for suppressing the
noise at the source. The use of an EZPROM or
EPROM memory pack can prevent the program from
being erased.
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' TROUBLESHOOTING & MAINTENANCE

rSupplementary ]

e Errors
Error Items qurét%ng Output Error Error Code *!
Conditions Lamp
Power failure or memor ack ON when
u y P Stop OFF error Lower digit 1
removal
occurs.
WDT error Stop OFF — Lower digit 2
Memory pack replacement Stop OFF —_ Lower digit 4
CRC error of user's memory Stop OFF ON Lower digit 8
1)) P
o CRC error of timer/counter Continue Upper digit 1
e preset value
g User memory operational code Stop OFF ON Upper digit 2
o | error
= Keep data
I i —_ S digit 4
Sum check error Continue Upper digit
FA-1J program error Stop CFF ON Upper digit 8
*

The program loader displays the sum of error codes. The lower digit is

displayed in a hexadecimal notation from O to F.
For error data code details, refer to Chapter 3 FUN2 on page 121.

Error item outline:

Power failure or memory pack removal

When supply voltage is lower than
the predetermined voltage or the
memory pack is not mounted in the
CPU unit, the detecting opeération
is carried out.

WDT error

The time required for one scan during
operation is always monitored.

Memory pack replacement

The detecting operation is carried
out when a memory pack is replaced
with one having a different program.

- 46 -

® Memory diagnosis

The CPU performs self-diagnostic
operation strictly on all memories
used by CRC (Cyclic Redundancy
Check) and sum check methods.




DIMENSION & MOUN

ITING HOLE LAYOUT

Dimensions

All dimensions in mm.

®CPU Unit/Expansion Power Supply Unit

190

E

— £e
82 i (43) et
, ol o gL e,
. Mounting ' With I1/0 units 3 =
| hole #5 : i mounted ' — Ea fu
g =
& I ] TR
‘ = BEPR 3 o | g

e Expansion Base Unit

57

With 1/0 units

L mounting
L dimensions

(205)
200
160

connection cable
[

.

|

Loader

,ﬁ
O

=1

T«

& o
P
%

©8-1/0 Unit

(Relay output unit differs in

e16-1/0 Unit

terminal style.)

107 41 107 a1
] |
! =
| o3 |
iR g =
(= !
J i

Mounting Hole Layout

4-M4 tapped 4-M4 tapped

4-M4 tapped

or 4-94.5 or 4-24.5 or 4-24.5 (One—Row Mounting)
drilled holeg drilled holes drilled holes When mounting FA-1J units in a row the
] 24 4 . L N ’
L T e T following width is required.
CPy v« - Expansion | Expansion Pover ;__',_:Bxpnnu;m o' 1 2 3 : N (8 maximum)
Unit ; i !.". , ;h'.‘ . Supply . Base \—E' Ba—
I U Untt : = 8 o4
\g T v‘v T 2 g o~
% I 9w 9 % W [
CRCETED 102-° 18- L A
e O, 0 23 0 ! Bk
S EE® EZw Ecwn
E wa 2 v 2 'F‘ L 3 e M
“c2 Zg8 E2s ges idth
535 235 35 Sos o Wldchs
=E9 ZT&ao ZEo ZEc No. of Bases (\)| 1 | 2 | 3 4 | 5 |6 ] 78

Note: For dimensions an
see page 41,

Dimension (A mm) | 190 | 299 | 408 ' 517 | 626 | 735 | 844 | 953

When an Expansion Power Supply Unit is included, add 83 mm
to Dimension A.

d mounting hole layout of the Program Loader,
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TYPE LIST

Name Type No.
(AC type PFJ-CRIE
CPU Unit DC type PFJ-CRIDCE
Expansion Power Supply Unit ]gg tzz: ggg:gg}DC
Expansion Base Unit PFJ-EB1
X Source type | PFJ-N161
DC 16-input Sink type PFI-N162
M Source type | PFJ-NO81
Input Unit DC 8-input Sink type PFI-NO82
AC 8-input 100V AC PFJ-N0O83
200V AC PFJ-N084
Analog input Voltage type | PFJ-NO12
(1 analog input) | Current type | PFJ-NO13
Relay 8-output PFJ-T081
: . 8-output PFJ-T082
output Unit ;Tran31stor output‘ T6-output PFI-T167
. SSR 8-output PFJ-TO83
Analog output Voltage type | PFJ-TO12
(1 analog output) | Current type | PFJ-T013
Dummy Unit ‘ PFJ-DM
Program Loader 1K steps PFA-1H401RE
| 4K steps PFA-1H404RE
E“PROM 4K steps PFA-1M14
1K steps PFA-1IM21
Memory Pack : CMOS-RAM 4K steps PFA-1M24
EPROM 4K steps PFA-1M34
Loader Extension Cable PFA-1Al1l
' 500mm long PFA-1A21
750mm long PFA-1A22
. - lm long PFA-1A23
I1/0 Expansion Cable ~30mm Tong PFIKI
90mm long PFJ-K2
200mm long PFJ-K3
For CPU PFJ-DP1
Double Plate For Expansion PFJ-DP2
Panel Mount Bracket PFA-1A41
Cassette Cable PL-C1
Relay Removal Tool PFA-1F1l1
Memory Pack Removal Tool PFA-1F21
Output Relay RS1S~5A
Relay Output Terminal Jumper SSJ-4F.
Transistor Output Module RBSS-FAl
SSR Output Module RASS-FAl
Computer Link Interface Unit PFA-1U51

Note: IDEC's PSR series switching power supplies can be used for DC input

units.

catalog is available upon request.
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For details about switching power supplies, a separate




Chapter 2 — BASIC INSTRUCTION WORD

INSTRUCTION WORDS & ALLOCATION NUMBERS ...... S 10

Instruction Word List ...veveececsae cesscces ceee

ooooo s o 000000 essvRrse 50

Instruction Format .eeeeese cectesescascerensean e

00 0s0e0s000 00800 51

Allocation Numbers ....

® 0 0 660000000058 08600098008000000000000000000C008s08E8 52

BASIC INSTRUCTION L R N R N N R R LI R A N N I I I I I Y AP AP 55
LOD (Load) «evvenenvnncenonse ceeecesencnsen ceseesseenscsseseasscssas D5
AND (And) seees0ses0snes L R R A R R A A N R s000cs0000 st 57

OR (Or) ® 00 0 6000000008000 0000000 000 CEEINPLLEINGOELLLIEEOLPINILINNGEEOOISETRIRTEES 59

NOT (NOt) seveveeeennocann escecvessenaaersessanses ceveccscessssenss . 61
AND LOD (And Lo8d) sevevsecucescsanscsosnonncnnnn e ¥4
OR LOD (Or Load) ...... ceessaes Ceeestassannas U -1
OUT (OUutput) eeeeeeeeeeesn teeeesesetrusssettaennnn casesssssssssesscs 06
TIM (TimMer) coveveerencnsnsncnsesosnnns cessescseresssecssssasannnnae . 68
CNT (Counter) ...... ceecansenn ceecsesssacananan csesesecsseennsanan .o 70

FUNIOO to FUN146 (Counter coincidence comparison instruction) ...... 74
FUN200 to FUN246 (Counter larger/smaller comparison instruction) ... 74
SFR (Shift register in forward direction) ......... csstterssssssceccs 16
SFR NOT (Shift registér in reverse direction) ...cee0e.. ceececsseesas 78
SOT (Single OULPUL) tiveeerevoneceoesenonnons

® 8 8 0 8665 020000 OR N0 EE NN e 80

MCS/MCR (Master contrpl set/Master control resSet) ...ceeeeeesssssos. 81
SET/RST (SEt/RESEL) stveesseeescossscccnnoennes P <
JMP/JEND (Jump/Jump enNd) «veeevesesococsnsoncacanns cesesenscesesaas . 84
FUN300 (Addressed jump instruction) ............ oo
END (End) cuevevnceceens cresennns

B -

................. P -1

EXTERNAL PRESET FUNCTION ......... teeerscstescnctesnsasense cessesetnnene 87

EXTERNAL DISPLAY FUNCTION +uvvueeeensenoncennsnceocscoscasesesasascanes 89
COMPUTING FUNCTION ....
PROGRAMMING SHEET +vvvevvvoeens

ALLOCATION TABLE ..vveveueeceeesessnsncoassosesasesasaassns cececane eesss 110
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- INSTRUCTION WORDS & ALLOCATION NUMBERS

Instruction Word List
e Basic Instructions
.
Symbol Name Function
LOD Load Reads out the I/0 status after storing an intermediate resulr.
AND AND Logical AND
O R OR Logical OR
ouT Output Output
MCS Master Control Set . Starts a master control.
MCR Master Control Reset ‘ Ends a master control.
SOT Single Output Leading-edge differentiation
TIM Timer Timer
CNT Counter Counter
SFR Shift Register Shift register
END End Ends a program.
SET Set Sets an output, internal relay or shift register.
RST Reset Resets an output, internal relay or shift register.
JMP Jump Jumps a designated program area.
JEND Jump End Ends a jump program.
NOT NOT Inversion
FUN Function Sets function and computing instructions.

® FUN (Function) Instructions

® Computing. Instructions

FUN No. Contents of Instructio#s JFuniaz}
- : {a) Type
FUN10O | Coincidence comparison instruc- (a)
to tions for the counter's counted 1 BCD—BIN conversion
FUN146 values 2 BIN—BCD conversion
FUN200 | Larger/smaller comparison in- 3 4digic comparison
to structions for the counter's 4 Addition (+)
FUN246 | counted values 5 Subtraction (-)
6 Multiplication (x)
FUN147 | Computing instruction 7 Division (5
FUN247 | Computing instruction 8 Dats register daca shift
9 BCD digit left shift
FUN300 | Addressed jump instruction 10 Data load (16-bit)
n Data load (8-bit)
12 Data load (indirect)
i 13 Data load (16-bit)
14 Data load (8-bit)
18 Data increment
19 Data decrement
[ 20 Data store (16-bit)
é] Data store (8-bit)
22 Data store (indirect)
23 Data store (16-bit)
24 Data store (8-bit)
25 Data display (dynamic)
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Instruction Format

Instructions come in two types:

instructions.

[

one-address instructions and two-address

¢

Address Instruction ‘First Address Second Address
LOD
AND
OR Instruction word and
OuT | number
SET
One-~ RST
address SOT
Instruc~ | AND-LOD
tions OR ' LOD
MCS
MCR Instruction word
JMP
JEND
END
ggg NOT £2§2§;§t382b22rd and No. of bits for shift register
TIM ‘
Two-
address CNT Insg¢ruction word and Preset value or comparison data
FUN100-146 timer/counter numbers
Instruc~
tions FUN200-246
TIM FUN Instruction word and Output initial No
CNT - FUN timér/counter numbers P i
FUN147 Instruction word Operation instruction code
FUN300 Instruction word

Address No. for jump destination
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INSTRUCTION WORDS & ALLOCATION NUMBERS

FA-1J Series Allocation Numbers

Allocation of 1/0, timers, counters, shift register, data register and relays

are as follows:

o FA-1J Series Allocation Numbers

. No. of
Name Allocation No. Points
Input 0-7, 10-17, 20-27, 30-37, 40-47, 50-57, 60-67, 70-77, 80-87, 90-97, 128
100-107, 110-117, 120-127, 130-137, 140-147, 150-157
Output 200-207, 210-217, 220-227, 230-237, 240-247, 250-257, 260-267, 270-277, 128
280-287, 290-297, 300-307, 310-317, 320-327, 330-337, 340-347, 350-357
400-407, 410-417, 420-427, 430-437, 440-447, 450-457, 460-467, 470-477,
Internal Relay 480-487, 490-497, 500-507, 510-517, 520-527, 530-537, 540-547, 550-557, 240
560-567, 570-577, 580-587, 590-597, 600-607, 610-617, 620-627, 630-637,
640-647, 650-657, 660-667, 670-677, 680-687, 690-697
Special Internal Relay | 700-707, 710-717 16
Timer 0-79 (When usigg arithmetic operand: 1000-1079) 80
Counter 0-44 (When using arithmetic operand: 900-944) 45
45 (dual pulse), 46 (up/down selection)
Reversible Counter (When using arithmeticpoperand: 945 & 946) ! each
Shift Register 0-127 (bidirectfional) {(When using arithmetic operand: 1300-1427) 128
Single Output 0-95 ; 96
Data Register 800-899 (DR0O-99) 100

e FA-1J Series /O Number Allocation

For 1/0, the inputs are fixed from 0 to 157 and the outputs are fixed from 200

to 357.

sequence beginning from those nearest to the CPU unit.

(Ex. 1) 72 1/0s
0-7 20-27 40-47
10-17 30-37
16-input | 16-input | 8-innut
CPU | Relay 16-Tr. 8-Tr.
outout output output
210-217
200-207 220-227 | 230-237
(Ex. 2) 40 1/0s
0- 7
10-17 Dummy Dummy
16~-input
CPU Relay Relay Relay
output output output
200-207 210-217 220~227
(Ex. 3) 40 1/0s
0- 7 210-217
10-17 Relay
16-input | output
CPU Relay Relay
output output
200-207 | 220-227
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(Ex. 4) 32 I/0s
0-7 10-17 | 20-27
AC 8- |AC 8- | AC 8-
CPU input input | input
Relay
output Dummy | Dummy
200-207
(Ex. 5) 32 1/0s
0-7 20-27
AC 8- | AC 8-~
input | input
CPU AC 8~ | Relay
input | output
10-17 | 200-207

The I/0 numbers of each expansion unit are allocated automatically in
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o FA-1J Series Allocation Numbers of Special Relays

No.

Function

Remarks

700 | Unused

701 | Start control

702 | Start control

703 | A1l outputs OFF

704 | Initialize pulse (Tdrns ON for 1 scan when starting)

705 | Unused

706 | Numerical value errd

r

707 { (CY) Carry & Borrow

710 | Greater than (>) comparison operation

711 | Equal to (=) compari

son operation

712 | Smaller than (<) comparison operation

713 | 1-sec timer reset

714 | 1-sec clock (duty 1

:1)

For readout only

715 | 100-msec clock (duty

1:1)

716 | Timer/counter preset

‘value changed

717 | In-operation output

| Supplementary |

701 & 702 Start control

When start input of Input
turned ON, or when automat
designated by setting 500
the FA-1J starts upon turn
cial internal relay 701, a
It stops when these relays
OFF.

All outputs OFF

When No. 703 is turned ON,
(Nos. 200 to 357) go OFF.
The self-holding circuits
(Nos. 200 to 357) also go
not reset even when No. 70
OFF. Internal relays and
gisters remain unchanged.

704 | Initialize pulse
When the FA-1J starts oper
704 goes ON only for one s

-+—4+-1 scan t
No. 704

Start

No. O is

ic start is
via FUN61,
ing on spe-
nd then 702.
are turned

all outputs

OFF, and do
3 is turned
shift re-

ation, No.
can.

ime

using outputs
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Numerical value error

No. 706 is turned ON when operation
by a computing instruction results
in a data error.

707 (CY) Carry & Borrow

Sets carry and borrow of operation
result via computing instruction.

Comparison opera-
tion

| 710,711 & 712 ]

Compares designated data with those
of data register via computing in-
struction.
No. 710 turns on when:

Register data > Operand data
No. 711 turns on when:

Register data = Operand data
No. 712 turns on when:

Register data < Operand data

l-sec clock reset

While No. 713 is ON, No. 714 (1-

sec clock) is always placed in the
reset mode.
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l-sec clock

While No. 713 is OFF, No. 714 generates
clock pulses oscillating at 500msec ON
and 500msec OFF (duty ratio 1:1).

100-msec clock

No. 715 always generates clock pulses
oscillating at 50msec ON and S5Omsec
OFF.

Timer/counter preset value

modified

When the program loader is used to
modify timer/counter preset values
for the FA~1J CPU unit, No. 716 goes
ON. No. 716 is cleared when a pro-
gram is written into the memory pack
by pressing TRS, ENTR and ENTR keys
or the memory pack is replaced.

In-operation output

No. 717 is always ON during FA-1J
operation.
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LOD
(Load)

Basicl

® Sample relay circuit ® Program list ® Key operation
Input 1 7 Address
: Inst'm| | .~
HI'—— Address Word Data 0--- @
< 0 LOD 1
1

e This instruction is used at the beginning of the logic.

e When a rung starts from the bus, be sure to use the LOD instruction.

| Supplementary |

1. Operation register and stack register

The LOD instruction tempdrarily stores the operation result immediately before
this instruction in a specific location, i.e. stack register, and then reads
the input status specified by this instruction into the operation register.

Stack register
Operation &

register 1 . ETTIITe 8

The stack register is so designed that the execution of one LOD instruction
shifts down the stored results by one stack register, and the execution of
one AND LOD or OR LOD instruction as explained later shifts them up by one

stack register. The operation results can be stored in this stack register
eight times continuously.

(Example) Operation Stack register
register ] 2 eeeirinnnns 8
An operation result
(A) 1is stored in the (A)
operation register. Seo
. e
LOD 1 Read LOD 1. H}l— (A)
\\\\ \\s\
LOD 2 Read LoD 2. +-'Il-2— +-'||'1- (A)
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2. The following can be designated as inputs by a LOD instruction.

Function ‘ Allocation No.
Input ‘ 0 to 157
Output status ‘ 200 to 357
Internal relay j 400 to 697
Special relay ‘ 700 to 717
Timer status | 0 to 79
Counter status 0 to 46
Shift register bit status 0 to 127

(Example)

(1) For input, output, internal and special relays

: 100
® Sample relay H l'—'—

circuit
® Key operation @ @ @
® Loader display I' LI 1 G5 ]
?Address)

(2) For timer status
T1
Sample relay H l._...
¢ circuit
® Key operation T(.'r? @

@ Loader display [ ‘ Lol T 1}

(Address)
(3) For counter status '

Py Sample relay Ci ——
circuit ‘
® Key operation C(g) @

@ Loader display L Lob ¢ 1]

(Addressj

(4) For bit status of the shift register
R
@ Sample relay l_._
circuit
SFR
—llolz

@ Loader display L L B 1]

(Address)i
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(And)

Basic
® Sample relay circuit ® Program list e Key operation
Input | Input 2 T Address
Inst'n . @
0 ceeeerees LOD ENTR|
H |-—-| p— Address | ' ." |Data . .

N

AND 0 LOD 1

operation 1 AND 2 LICEEREEREE @ ENTR

e The AND instruction is a logical product instruction used for
programming a series contact circuit.

| Supplementary ]

1. AND truth table

Input 1 | Input 2 0§:iiii°n
OFF OFF OFF
ON OFF OFF
OFF ON OFF
ON ON ON

2, The following can be designated as inputs by an AND instruction.

Function Allocation No.
Input 3 0 to 157
Output status j 200 to 357
Internal relay 400 to 697
Special relay 700 to 717
Timer status 0 to 79
Counter status 0 to 46
Shift register bit status 0 to 127
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3. Program when AND input

s continue

AND instructions can be used continuously many times.

e Sample relay circuit

HHHHHHE

(Example)

(1) For AND input of t

® Program list

Address

Inst'n
Word

Data

10D

AND

AND

AND T

0
1
2
3
4

AND

=N =

imer status

Ti

1
Sample relay l I l
* circuit H

(Address)

® Key operation Q... @ ‘ENIﬂ)

(2) For AND input of ¢

1
° Sample relay
circuit

(Address)
® Key operation Q-

) T

(3) For AND input of the shift register bit status

ounter status

H—

=lolz
Zlelolc

1 R
Sample relay | Il__
hd circuit
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(Or)

Basicl

Input 1

® Sample relay circuit e P

(LOD1)

bt

Input 2

\

Mng

OR
operation

e The OR instruction is a
parallel contact circuit.

rogram list

Inst'n
Address Word Data
0 LOD 1
1 OR 2

® Key

operation

logical sum instruction used for programming a

| Supplementary|
1. OR truth table
Operation
Input 1 | Input 2 Result
OFF OFF OFF
ON OFF ON
OFF ON ON
ON ON ON

2. The following can be des]

Function Allocation No.
Input 0 to 157
Output status 200 to 357
Internal relay 400 to 697
Special relay 700 to 717
Timer status 0 to 79
Counter status 0 to 46
Shift register bit status 0 to 127
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lgnated as inputs by an OR instruction.
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3. Program when OR inputs continue

OR instructions can be used continuously many times.

L

® Program list

.___IF_q.
.»__t}__.

(Example)

[
Address Inst'n

Word Data
0 LOD 1
1 OR 2
2 OR T 1
3 OR 3

(1) For OR input of timer status

@ Sample relay
circuit

'—-i l-—r-
'——i I—-

(Address)

® Key operation (..... @ @ @
------ clclolc

(2) For OR input of counter status

Sample relay
circult

—

-

(Address)

@ Key operation Q...... @

(3) For OR input of shift register bit status

Sample relay
circuit

_!“}L_,-
——

(Address)

@ Key operation (...... lLOD’ @ @
------ glelolc
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NOT
(Not)

-Basicl

® Sample relay circuit @ Program list

® Key operation

Inst'n
Input 1
Address Word
I \ 0 LOD NOT
LOD-NOT
Input 1 Input 2 T
Address Inst n
\ Word
AND-NOT 0 10D
1 AND NOT 2
Input 1
4 ] 1
Input 2 Address Inst'n
Y Word
N 0 LOD
R-NOT
° 1 OR NOT | 2

OR instruction.

o The NOT instruction negates (inverts) the read input status.

This instruction is used as an auxiliary instruction for a LOD, AND or

| Supplementary |

1. NOT truth table

Input | Output
OFF ON
ON OFF

2. Fetching the input signal

When an external contact signal is
connected to the input module, an
NC contact in the diagram can be
externally wired as an NO connec-
tion by using the NOT instruction
in the program, thereby the
sequence circuit can be the same
as the NC contact connection.

- 61

(Example)
(1) NOT input of timer status

T1
° Sample relay
circuit
o Key operation T(!‘b)‘ @

(2) NOT input of counter status

c1

® Sample relay

circuit

NT
® Key operation NOT C(c) ' 1
(3) NOT input of shift register bit status

° Sample relay 8

circuit
® Key operation S(;;i @
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(AND Load)

Basic

® Sample relay circuit ® Program list ® Key operation
[(LopD)  {(Lop2) : Address
- |-1+r—-r|l |—-—<2 - - Address I‘r:]s;dn Data 0o (L___ODJ @
T ._:__“,2__,__ 0 LOD 1 ] e @' @ ENTR

AnD-Lop | (OR3) | LOD 2

""" N ; OR 3 2@
3

AND LOD

e The AND LOD instruction is used to connect circuits starting with a LOD
instruction in series.

[Supplementarﬂ

e Operation register and stack register status

Operation register Stack registers Max. 8
l 1L
Lo0 1 ] 11
\\\\\\ ~——— Shifted down
2
LOD 2 1

11 l Jul
OR 3 I____Jpl___Ii [ 1
Shifted up
1 2
AND-LOD l | : =-3 I

The AND LOD instruction fetches programs stored in the stack register by
the LOD instruction and then ANDs them.

e

® For the following circuit example, the AND LOD instruction can be used in two
ways.

A —

i

Block A Block B Block C
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Operation
register Stack register

Inst'n Word | Data -
LOD
OR
LOD

LOD 1 I:D

(o R 2 2
OR o0 M
AND_LOD ((L) Ra I:E:]
LOD

OR

0D L4
AND L AND-LOD E:zl :D
T 1

LOD 5 I::Z:I
ORG
1 3 5
AND-LOD u:zl ::“I :E

® Programs (Blocks A and B) stored respectively by LOD 1 and LOD 3 are fetched
by the AND LOD instruction, thus forming a circuit connected in series.
Then, Block C starting with LOD 5 is programmed, and the Block A/B circuits
are connected in series with the Block C circuit by the AND LOD instruction.

£ lwNo)—

NN S

Operation
Inst'n Word Data register Stack register
LoD 1 Lop 1 I::h
OR 2 O R2 2
LOD 3
OR 4
(% [BRL [E5
OR 6 \\\\
AND 1.OD N\
AND LOD LOD 5 : <—-1:t| L
ore |Ed| B 1B

AND-LOD ;3. f», ]:;
Il'.'I.":] | / ]
AND-LOD I::_ZL[:F_[:E

® After Blocks A, B, and C are stored in sequence, the AND LOD Instructions are
used continuously two times, and the circuits of Blocks A, B, and C are
connected in series sequentially.
In this case, note the sequence of the stored circuits and the number of

fetching operations. The relation between the LOD instructions used and the
number of AND LOD instructions is as follows.

Number of AND LOD instructions = Number of LOD instructions - 1

- A3 -




BASIC INSTRUCTION

(OR Load)

Basic l

® Sample relay circuit

OR-LOD,

..................

® Program list

Address

Inst'n
Word

Data

LOD

AND

LOD

AND

£l

0
1
2
3
4

OR LOD

® Key operation

i (3 o
PR ENTR

e The OR LOD instruction is used to connect circuits starting with LOD
instructions in parallel.

[ Supplementary |

® Operation register and stack register status

LoD 1
AND 2

LoD 3
AND 4

OR-LOD

The OR LOD instruction fetches
by the LOD instruction and then

® For the following circuit example, the OR LOD instruction can be used in two

ways.
Block A

Block B

Block C

Operation register

Stack registers Max. 8

t— B

N\

————

Shifted down

P

A —

———

Shifred up

iy

/

TE -

T

— P e

- 64 -

programs stored in the stack register
ORs them.
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Inst'n Word | Data

LCOD 1 2

LOD 1 (AND 2 |"" HF

AND 2 : \

LOD 3

AND 4 LoD 3 3,14 1

OR LOD (AND 4 HH'—_ HH‘-L

LOD 5 /

AND 6 1112

OR LOD OR-LOD t:z:}] \
LOD 5 }_' e t: H if
AND 6 K4

1 ////
OR-1.OD EEE

® Programs (Blocks A and B) stored respectively by LOD 1 and LOD 3 are fetched
by the OR LOD instruction, thus forming a circuit connected in parallel.
Then, Block C starting with LOD 5 is programmed, and the Block A/B circuits
are connected in parallel with the Block C circuit by the OR LOD instruction.

Inst'n Word | Data
LOD 1 12
LOD 1 oo 2 |HHE
AND 2
LOD 3
AND 4 LOD 3 }—u-ln-"- He -
AND 6 N\
OR LOD
LOD 5 5,06
OR_LOD P | ia L

T | T | T
IU
1L
T
I.-
TN

I...
TN

OR-LOD Hﬁﬁr
OR-LOD E%%—

e After Blocks A, B, and C are stored in sequence, the OR LOD Instructions are
used continuously two times, and the circuits of Blocks A, B, and C are
connected in parallel sequentially.

In this case, note the sequence of the stored circuits and the number of
fetching operations. The relation between the LOD instructions used and the
number of OR LOD instructions is as follows.

NN S

Number of OR LOD instructions = Number of LOD instructions - 1
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ouT l (Output)

Basic I

® Sample relay circuit e Program list e Key operation

1 lz' . l Add Inst'n Dat 0 eeeer @ @
}._—' H @ ;eSS }:nggd ala . @ =
;_ gﬁ? 20(2> 2fou) (2] (o) )

® The logical operation result immediately before the OUT instruction is
outputted to the designated output number.

{ Supplementary|
1. The following can be designated as outputs by the OUT instruction.
Function Allocation No.
Output 200 to 357
Internal relay 400 to 697
Special relay 700 to 713

. Programs with continuous OUT instructions

OUT instructions can be programmed continuously.
There is no limit to the number of OUT inst

ructions to be programmed con-
tinuously.
14,2 Inst'n Word | Data

—iH Om LOD 1
AND 2

@ | OuT 200

OuT 201

@ ouT 202
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3. Double setting of OUT instruction (Double programs)

¢ In the FA-1J, the same output numbers (Nos. 200 to 357) can be programmed
more than once.

This is because some programs require this function, for example, when a
program is shifted using the addressed Jump instruction (described later).

e When the ENTR key is pressed for the second and subsequent OUT instruc-

tions, a buzzer sounds, signalling a double program, but the writing op~
eration is performed.

® Double setting of internal and special relays is not possible.
CAUTION
1. Precautions against output double setting

When the same output number is programmed more than once within one scan

inadvertently, the output status nearest to the END instruction is given top
priority for outputting.

ON-state

b

OFF-state

-t
..____IIEIII}___.4

In this example, output 200 is OFF. Under this condition, if output 200 is
monitored, it is blinking at random.

2. The following circuit cannot be programmed.

!
|

T

®

]
-

[T1

'
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TIM (Timer) Timer Nos. 0 to 79 are 100msec subtracting timers.
100msec timer

Basic

® Sample relay circuit e Program list ® Key operation

Address
1 Timer No. Inst'n .
TIM5 0 LoD| | 1 | |entR

L__“__ % Address Word Data . .

Preset valug

e L | L—

10D 1 .

L0D L 1 @

LOD

o m] @0

N HWOIN =] O
wv
N O
~

e Timer preset values are 0 to 9999,

e When timer instructions are programmed, two addresses are always
required. A timer instruction and timer No. should be set at the first

address, and the preset value should be set at the second address
(always the next address).

| Supplementary |

1. e When the operation result immediately before this instruction (which is a
timer input) is ON, clock pulse counting is initiated.

e When the counted value reaches the preset time, the timer output turns ON.
e When the timer input is OFF, the preset value is set.

o After the time up, the counted value remains at O until the timer input
turns OFF.

o The timer cannot use the same number in double. (An error message is dis-~
played when the program is inputted.)

e If the preset value is changed during subtraction, the timer remains un-
changed with the previous preset time for that cycle, and is changed from
the next time cycle. (However, if the preset value is changed to 0, the
timer stops operation, immediately turning the output ON.)
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2. The output can be fetched immediately after the TIM instruction.

%
Inst'n
Address Word Data
0 LOD 1
1 TIM 5
2 50
3 OUT 200

3. Timer accuracy

Maximum | +3 scan time
Error

Minimum | -100 msec + 1 scan time

Fluctuations when a l-sec
timer is made +9% to -7%
(1 scan = 30 msec)

4. Power failure memory type timer

® An ordinary timer does not have power failure memory protection: a timer
can be formed, using the 100-msec special internal relay (715) or the l-sec
clock (714) and a CNT instruction.

1 Reset
+K CNT
Pulse |
100 (10 sec)
ns
Inst'n
Address Word Data
0 LOD N 1
1 LOD 715
2 CNT 1
3 100

Note: In this case, it is necessary to designate the counter to be held
at the starting time using FUN7.
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(Counter) e Two types of counters can be selected, depending on their
numbers.
Counter Nos. 0 to 44 are adding counters.
Counter Nos. 45 and 46 are reversible counters.

1. Adding counter

Basic l
® Sample relay circuit ® Program list e Key operation
| ‘ ; Address
»-”R“_“ c'ln Address Igit;dn Data 0-eeee [' ) ENTR
S
2 Counter No.
r s‘_‘__ ' 0 LOD l ......
Lwpn Preset : ) 5 ‘ ()
3 C1 1 | 2. NT
FSPI | - om  s (P ©
4 LOD 3 3 ...... @
5 AND C 1
6 OUT 200 4o Loo ENTR

e 45 adding counters are available: Nos. 0 to 44. 9~

o The counter should be programmed in the order 6 eeeee out
of reset input, pulse input and CNT instruction.

e The counter preset values are 0 to 9999.

[ Supplementary |

1. e When the counter instruction is programmed, two addresses are always re-

quired. For the first address, set the counter instruction and counter No.,

and for the second address, set the preset value.

o The same number cannot be used in double.

e While the reset input is OFF, the counter counts the leading edges of pulse

inputs, and compares them with the preset value. When the counted value

reaches the preset value, the counter turns output ON and the output remains

ON until the reset input is turned ON.

e When the reset input is changed from OFF to ON, the counted value is reset;

while the reset input is ON, all pulse inputs are ignored.

e When power is OFF, the counter's counted value can be held using the FUN

(function) designation. (Refer to FUN7). ... (This designates whether the

value should be cleared or held at the starting time.)
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e Since the reset input has priority, the counter counts only the pulse input
which has changed from OFF to ON subsequent to one scanning after the reset
input changed from ON to OFF.

Reset -

input H

Pulse ]

i —

nput ! More than one Tnvalid ~ Valid

scan {s re-
quired

2. The output can be fetched immediately after the CNT instruction.

1
—AF— ont
2 1 (20
.h———{k———
Inst'n
Address Word Data
0 LOD 1
1 LOD 2
2 CNT 1
3 5
4 OUT 200

3. Counter response performance
The counter response performance depends on the scan time.
The response speed S[cps] is:

g - 1,000
(Scan time [msec] + Input response time [msec]) x 2

[cps]

e Input response time

ON delay time 7 msec

OFF delay time 11 msec
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2. Reversible counter
The reversible counters have two types: one is the dual-pulse type (A) having
UP and DOWN pulse inputs, and the other is the UP/DOWN selection type (B) with
only one pulse input, which switches the up/down gate.

A. Dual-pulse type reversible counter {Counter No. 45)

| Basicl

® Sample relay circuit ® Program list ® Key operation
‘ Address
Preset nl . 1 Al
+—4 FJ?“&‘ Address ISz:_dn Data 0 @
_.IZ [Rulse] N L.0D 1 1 ... LoD
. DOWN s‘cfo Zero . 5 ! @
3) |Pulse NJoutpue L.OD
; o5 e (O
value

CNT 45

500 3-8 () (5)

OUT 200

Preset input 4 o @ @ @
: ouT @ @

Wl o

§eeeene
UP pulse —"—-.'-.

2

DOWN pulse —tt + I H I

| B

' 1

t 1
3 ||:.|: E

1 ) H ' H
500 500 499 6 9999

Counter counted value 45 200 502501 H
13

output 200 .

| Supplementary |

® When the UP pulse and DOWN pulse are ON simul

taneously, it may cause the counter
not to perform the counting operation.

Three inputs, i.e. preset input, UP pulse and DOWN pulse are required.

e When the preset input is ON,

the preset value is set, and when the preset input
is OFF, counting is started.

The counter output is ON only when the counted value is "0".

e After the counted value reaches 0 or 9999, it changes from 0 to 9999 or from
9999 to 0.

e When a reversible counter is initiall
becomes unconstant (the value remains
ON; therefore, be sure to design the ¢
before the counting operation starts.

y programmed and operated, the preset value
unsteady) if the preset input is not turned
ircuit such that the preset input enters
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B. UP/DOWN selection type reversible bounter (Counter No. 46)

Basicl

® Sample relay circuit e Program list ® Key operation
Address
Preset Inst'n
1 jineug Address Data 0 ereeer ° ENTR
Pulse) 1 Word .
,——%{FM 46 0 LOD l 1 """ @
SR BN it 1 LOD 2
' [~ Preset 2 ‘LOD 3 2 LOD| | 3 | [entn
UP/DOWN
selection value 3 CNT 46 en
; s00] () (O (5) @
, 5 OuT 200
, ololol=
Preset input 1 '—_l
mm 5 ) () () 6)
Pulse input 2 . : . . . | . 5 @ :
sty | | | . 0 N--UP
Selection input 4 I T R —t OFF---DOWN
SR 1
Counter counted value 46300 501 502 501 560 459 (Y 99'99
' 1
1 ]

Output 29

[ Supplementary |

e The UP/DOWN mode is selected for UP when the UP/DOWN selection input is ON
and DOWN when it is OFF.

ON : UP count
OFF: DOWN count

® The same counter number cannot be used in double.

e When the preset value is changed during counter operation, the new preset value
becomes effective immediately. (However, the counter does not operate even if
the preset value is changed after the preset value has been reached.)
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i

Fl,N1un tc’ lIi:IIl:II i i i i

Coincidence comparison instruction for counted values
Funzon | to m o

Larger/smaller comparison instruction for counted values

Basicl
e Counter multistage ® Program list !
setting example
1, feset Inst'n Inst'n
A ot —.——< | Address | T 7| Data | Address| o Data
i} 12 0 LOD 1 9 10
1 LOD 2 10 oUT 202
Fugma 201 ! 2 CNT 3 11 FUN 203
3 12 12 9
Fun203 . 4 ouT | 200 13 ouT 400
5 FUN 103 14 FUN 203
FUN203 . , 6 5 15 6
2 7 OUT | 201 16 AND NOT | 400
FUNZ03 , 8 FUN | 203 17 OUT 203
6
Resget 1 _-
Pulse 2 i
r 1 ] ] ] [ g a 1
o T e y 4 1 b b 8 b b
ounted value
200 IR
201 |
202 ; I
203 S
® 47 counters (0 to 46) can perform coincidence comparison and
larger/smaller comparison operations with respect to optional values.
® Corresponding to counter Nos. O to 46, FUN10O to FUN146 (Counter No. +
100) are coincidence comparison instructions and FUN200 to FUN246
(Counter No. + 200) are larger/smaller comparison instructionms.

| Supplementary |

1. e Regardless of the status of the counter, this instruction merely compares
the counted value.

e Both comparison instructions have the same function as the LOD instruction
but they do not have a function corresponding to the AND and OR instructions;
therefore, insert an internal relay, for example, whenever necessary.

® The same FUN number can be used repeatedly for different preset values.
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2. Sample program for coincidence comparison

1
Inst'n Data
1 Word
' 1} ] onT30 LOD 1 COS ::‘10
r_—l l"z— 1000 LOD 2 value
CNT 30 FUN130
L [Fonin . 1000 (OUT 200)
500 . FUN 130 OQutput 200 is turned ON when

Counter 30 counted value = 500.

500
ouUT 200

3. Sample program 1 for larger/smaller comparison

Inst'n
: Data
F——iF——- Word
‘ ) CNTIS 10D I
PR rom—
CNT 15 value
N 600 FUN215
L= Z | FUN 215 (ouT201)
350 Output 201 is turned ON when
OUT 201 Counter 15 counted value 2 350.

4. Sample program 2 for larger/smaller comparison

)
Inst'n Data
\ Word
' 1l | cnT40 L.OD 1 CNT 40
—yp— 0 LOD 2] ooynted
CNT 40 FU?%g
FUN240 | _ 500 !
1% < FUN 240
400 150 OUT 400
— T @) —  [ouT 400
FUN 240 OUT 202
100 '
Output 202 is turned ON when Counter 40
AI(\I)ETN 38(2) counted value 1: ::tueenvlsg a::nl;;.
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SFR

(Shift register in forward direction)

Basic ]

® Time chart

Reset

Pulse EW X

Data

BRI

(R0) 200

(R1)201 S

(R2)202

(R3)203

HRER

One or more scans are required.

SHE

B8

I

BERs e

e Sample relay circuit e Program list
Initial bit
1, FNos.Oto Inet
! keut SFE/ 127 Address Wordn Data
2 ,
1 I kulse 2 Last bit 0 LOD 1
311 \3::;::1' of 1 LOD' 2
! bata constituent 2 LOD 3
et 3 SFR 0 |— Initial bic
RO oo
__{IL . @'— g 4 |+ 4-bit configuration
4 (R , LOD R 0 |— Deriving Bit 0 status
1 <2°'>"“"' 6 OUT 200
; 1 R2 7 LOD R 1 |=— Deriving Bit 1 status
i @)— 8 OUT 201
___i :R3 @ 1(9) ngTR 20% «— Deriving Bit 2 status
11 LOD R 3 |=— Deriving Bit 3 status
12 OUT 203

® Structural concept

'—'l Initial
is "o".
—
is "4
—

"pulse

* The shift register has a total of 128 bits, and
an optional number of shift register instruc-

- Shift direction

tions can be formed.

» Shift registers should be programmed in the
order of reset input, pulse input, data input,

and shift register instruction.

« The shift register uses one point for one bit
and requires two addresses for programming.
The initial bit number of the SFR should be set
at the first address and the number of consti-

tuent bits at the second address.

Forward shift register

Reset

] Iinu

Pulse|

I ' 1nEut
1 Data

) ” input!

SFR
Initial
bit No./
Number of
constitu-
ent bits

Last bit
output

Number of con-
stituﬁnt bits

bit No.

Initial bit
Nos. O to 127
Number of
constituent
bits 1 to
128
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BASIC INSTRUCTION

| Supplementary ]

1. Each bit status can be outputted, using the LOD R instruction.

RO LOD-R 0
}-——1: 200 ouT 200

e The last bit status can be outputted subsequent to the SFR instruction.

Reset Inst'n 1
1 | I Address Data {
[ g ruiee] sem i 0 Tob- T j
2 ‘
"—*3 — T @— 1 LoD 2
34— 2 LOD 3
3 SFR 0 |
L @ga . 4 4 |
! 5 ouT 203 |— Deriving the last bit output z
[l CD 6 LOD R 0 ?
__l 201 1 (
'm 7 OUT 200
_—'l F ‘@‘_— 8 LOD R 1 Deriving each bit output ‘
9 ouT 201
10 LOD R 2
11 OuUT 202

o An optional bit can be turned ON (SET) or OFF (RST), using the SET or RST

instruction.
10 SET The SET or RST instruction is actuated,
' i} | RO depending on the optional input condi~
tions. :
.____‘ﬂl__q ﬁg » The optional bit No. to be turned ON or
OFF should be designated with the SET

or RST instruction.
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Shift register in reverse direction

Basic l
® Sample relay circuit ® Program list
1, Reset | SFRN Inst'n
= 5 ora | D2t
Pul a
2= } ulse bit NO-) . LOD 1
_q l[)a:_ No:, of LOD 2
' (bits ) LOD 3
SFR N 20 |=— Last bit
) Ilrm‘ ’20!\ 7 |=— 7-bit configuration
~ OUT 200
{=R2Z_! 202 § 1LOD R 21 |=— Deriving Bit 21 status
- OUT 201
{ @-— LOD R 23 |=— Deriving Bit 23 status
OuUT 202
LOD R 25 |=— Deriving Bit 25 status
ouT 203
Number of constituent bits e For the reverse shifting, use the SFR NOT
(7 bies) instruction and program the last bit No.
Lace bie  Reverse shifting at the first address.
1
fo—f }— Reset
2 |@)| 2 |@| = |@|= 3= REEY -
R2! RZ23 R2S| =i - 1t Last bit |Last bit Last bit Nos.
l;:lse ¥o. output 0 to 127
Output é é 1 I |Data Number of
Number of
___”__inpu: Consticu- constituent
e Only the bits marked with o snt bite bits 1 to 128
are outputted.
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| Supplementary |

e A bidirectional shift register can be constituted by combining a forward shift
register and a reverse shift register.

e Example 6f a bidirectional shift register

SFR Inst'n Data
L——| l-l— 122 Word
Initial LOD
6 Numb f tituent
»—-—H—3—ﬂ (N:i of) LOD 3 bi?f?fufi?s -
ts DN
> SFR 122 Initlral bit Forward shifting
4 FRN . —
h—_{ ’——— 122 LOD 4 ‘_" ’4_
Last — K122 125 127 foi 12
i) ot S -[elel-lel-
6 LOD 6 TRoverse shiftd
] I'G  No. of Last bir Reverse shifting
( bits ) SFR N 122 Number omnstttuent
| (R123 200 | LOD R 123 .On‘::t:he“b:::‘r)narked with o
" ( ) oUT 200 are outputted.
FRGIEL '
1! 201 - LOD R 124
ouUT 201
R126
__hhg 4202}—-4- LOD R 126
ouT 202
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(Single output)

Basicl

® Sample relay circuit ® Program list _
1 SoT ‘ Inst'n
}_.{ — ; Address Word. Data
0 LOD 1
1 SOT 1
2 OuT 400

e The instruction converts (differentiates)
the input signal to a one-shot signal.

® The SOT turns the SOT output ON only for Input 1

a period of one scan when the input signal
is turned ON. Output 400

® When a relay output is designated, it may ! scan time 1 scan time
not operate depending on the scan time.

® 96 SOT instructions (0 to 95) can be used.

Note 1: If operation is started with input signal ON, the SOT output does not

turn ON. To turn on the SOT output, input signal must turn on after
starting operation.

Note 2: If an SOT instruction is used between MCS and MCR instructions and
input signal to the SOT instruction turns ON before or at the same

time as the input signal to the MCS instruction, the SOT output -does
not turn ON.

Note 3: If special relay 704 (initialize pulse) or 717 (in-operation output)

is used as input signal to the SOT instruction, the SOT output does
not turn ON.

704
|._.||._ S‘I’T‘ —_ l___7117 [ sot
1
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(Master control set)

(Master control reset) ' ‘

Basic l

® Sample relay circuit

¢ Program list

1 '
— — Mcs Address Inst n Data
1 Word
"—"
o 0 LOD l
2
— — 4(:)__4. 1 MCS
E Program A { 2 LoD .2
—i O— ? |
MCR N MCR I

® Key operation

Address
@ (O

e If the input to the MCS instruction is OFF, all inputs of the program
(Program A) read after the MCS instruction are forced OFF until the MCR
instruction is executed: if the input to the MCS instruction is turned
OFF, the program (Program A) up to the MCR is inhibited from operating.

® The MCS instruction should be used in combination with the MCR
instruction.

| Supplementary |

1. Input conditions cannot be set for the MCR instruction.

When the MCS ends with an MCR (or END), all values of the logical operation

value stack register are turned OFF.

tion as the MCR instruction.

An END instruction has the same func-

2. Status of each instruction during an MCS instruction execution

Instruction Status
soT, ouT e All instructions are turned OFF.
SET, RST e All instructions are kept.
TIM e Counted values and outputs are reset
o Counted values are kept.
CNT, SFR e Pulse inputs are turned OFF.
e Outputs are turned OFF.

Note:

are in the off-state.

- 81 -

The MCS instruction execution means that the input conditions




BASIC INSTRUCTION

3. More than one MCS instruction can be set for one MCR instruction.

(Example) -»——4}‘ s
—F {2—4
— li— MCS :
+—F —(o)—t
— |5——. MCS
= ~(=)—

MCR

The above master control circuit gives priority to Input 1, Input 3, and
Input 5 in this order.
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SET
(Set)
RST (Reset)
Basic

e Sample relay circuit

e Program list

[
— -y Address Iasf‘dn Data
, 0 LOD 1
| - ST I SET | 200
2 LOD 2
3 RST 200

® Outputs, internal relays and shift registers can [
be set (ON) or reset (OFF), using the SET or RST

instruction.

o Key operation
Address

1
Iser
2 {
h IRsT
200

[ Supplementary ]

1.

Function Number
Output 200 to 357
Internal relay | 400 to 697
Special relay | 700 to 713
Shift register 0 to 127

2. Sample program
llz SET
! 400 Internal
relay
113 RST
11 400
”‘ SET
' | R0 Shife
register
5 RST
—ir— &

The range in which the SET RST instructions can be used.

SET and RST instructions oper-
ate only when the input signal
is changed from the off-state

to the on-state.

Note:

Inst'n

Word Data
LOD 2
SET 400
LOD 3
RST 400
LOD 4
SET R10
LOD 5
RST R10

3. Double application of SET/RST instructions
The same output can be set in double for SET and RST instructions.
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(Jump)

[
Bg
o

(Jump end)

Basic

J

® Sample relay circuit

(— P

. — O

) : —O—
JEND

e Program list

Inst'n

Address Word

Data

LOD

JMP

Program
A

[P] PN, U ¥

JEND

o Key operation
Address

® If the operation result immediately before the JMP instruction is ON,
the JMP becomes valid, thus executing the program before the JEND
instruction without processing (holding all statuses): if the result is
OFF, the JMP becomes invalid, whereby the next program is executed.

[ Supplementary |

1. It is imﬁossible to program a pair of JMP and JEND instructions between
another pair of JMP and JEND instructions.

2. During a JMP instruction execution, the status between the JMP and JEND is

held.

e Outputs, internal relays, timers, counters, and shift registers, are all
held in their current statuses.

e Timer/counter counted values are also held.

o SOT instructions are all turned OFF.

3. The difference between MCS and JMP is that the program within the JMP in-
struction is not executed: for example, if the output is ON beforehand,
it is being maintained during the execution of the JMP instruction.
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FUN300

(Addressed jump instruction)

Basic

® Sample relay circuit

® Program list

® Key operation

Addre;s___“_l_ Fung“::?goge:ﬁ{" :g;ss 133::;1 Data 0 @
i —O— 7 T 30 RC10]0]0
i Program A 2 500 v T @ @ @ ENTA
i —O— : ;
END ' iu T Ny
pisre . 1 0. (09 -
500 ’——1£l Prosfam B .5 Nz .... "
it O N2 | ERD
END

® If the operation result immediately before this instruction is ON, the
program jumps to the designated address (jump destination address), a?d
it is executed from the designated address. If the result is OFF, this
instruction is disregarded, and the next instruction is executed.

| Supplementary |

1.

Programming is impossible if the jump destination address is not an address
subsequent to the address in which this instruction is set.

2. When a program is modified, be sure to modify the jump destination address.
(No automatic modification is made.)

3. The END instruction is required for each program end. Thus, one of the
programs will be executed. ‘

4, While a FUN300 instruction is executed, operating conditions before the
execution are maintained at addresses between the FUN300 and jump
destination.

However, if jump has been executed during timer operation and the timer
input is ON when the timer operation is restored, the counted value of the
timer is indefinite.

5.

If the input to SOT or CNT instruction at the jump destination is already
ON or turns ON simultaneously with jump execution, the input is not turned
ON or accepted. After turning OFF, the subsequent input is accepted.

Programs skipped by a JUMP instruction are not included in the scan time.
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END
(End)

Basic [

® Sample relay circuit ® Program list

1
i —(0O— Address IEf’;d“ Data
! i
| 0
ik -0O— I
2
END
N END

® This instruction is always required at the end of a program.

| Supplementary |

1. When the user's memories are all cleared

2

» an END is written at all addresses.

- ® Execution of instructions from address 0 of the program memory to the ad-
dress in which the END instruction is written is referred to as a scan.
The time required for this execution is referred to as the scan time.

Therefore, the scan time varies, depending on the address in which the
END instruction is located.

The END instruction transfers the results processed within one scan for

every END instruction to the output, and then reads in the status of the
input in preparation for the next scanning operation.
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EXTERNAL PRESET FUNCTION

External Preset Function

Preset values of timer (TIM) and counter (CNT) instructions programmed in the
FA-1J and counter coincidence and greater/smaller comparison instructions can
be set via digital switch installed externally.

Specifications

Preset type | BCD multiple setting

Nor OF S | Max. 16 (BCD 4 digits)

No. of 1/0s | DC input unit (Source

(per cir- type): 4

cuit) Transistor output: &4
Binary digital switch
(with diode). 1Install
diodes (for switching)
according to the connec-
. tion diagram.

gigiizible (Ex.) IDEC's type

switch DF( )( )-031D(K)
Diode Rating: Reverse
voltage 80V min. Aver-
age rectifying current
100mA min. Lead diam-
eter 0.5 to 0.6mm

Note: 4n I/0s are allocated con-
tinuously for external pre-
setting starting from the
initial I/0 No. according to
designation by FUN70 to 85.
FUN numbers cannot be desig-
nated intermittently, such
as FUN70 followed by FUN73.

e I/0 allocation for the above
setting

Ijrogramming Method ]

Use FUN70 to FUN85 as data of in-
struction words.
Allocate initial input and output

numbers via function setting FUN30
and 31.

I/0 number allocation example

When initial input number for FUN30
is 10 and initial output number for
FUN31 is 220

Key operation

TIO0S
(J(e)Em

0)E
BHE0EE

- 87 -

FUN No. Correspond-
ing to Digital énput Output
. o. No.
Switch
FUN70 10-13 {220-223
FUN71 14-17 [224-227
FUN72 20-23 }230-233
FUN85 .. . K
Digital switch A-D Lower to
Upper
digit

l Program Example I

(When a digital switch is connected
to an I/0 No. corresponding to
FUN70)

o Timer external preset example
(Input 1, TIMO, FUN70)

_ N TIMO
—| F 70

e Counter external preset example
(Reset input 1, clock input 2,
CNT1, FUN70)

'”"4'1“' CNTI
'__-I'Z_ F 70




EXTERNAL PRESET FUNCTION

e External preset example of counted
value coincidence comparison in-
struction
(Counter 30, Output 200, FUN70)

FUN130
He 5

e Setting a constant for computing in-
struction

I | FUN147 FUN247"
10 F 70~
71‘7 (DRO).__Ireset value

for FUN70

Note 1: Pulse input (SOT, etc.) cannot
be used for this setting.

Note 2: Do not change preset values
during counting. When a
timer preset value is changed,
the changed value becomes
effective from the next timer
operation.

Standard Connection Diagram
{For the example at left)

1 23456 7N

Cc
§ unit 7

Transistor out- l
t_unit ~
+

(g}

Ec

—
-~
ey
[=}
[
"3
nY
nc

2

B

i

(ngool+)go

o
—
V]
)
.
[L,]
(4]
~
(

Digital Sw.

-
-

10° 10' 102 10°
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Note 3:

Note 4:

Note 5

Note 6

Note 7:

Initial input and output
numbers are allocated via
FUN30 and 31.

When the external preset-
ting (FUN70 to 85) is used,
a program requires a scan
time of 15msec at minimum.

When changing a preset value
via an external preset de-
vice (digital switch), it
takes a maximum of 15 scan
times to register the
changed value correctly.

When the external preset-
ting is used as an operand
of a computing instruction,
be sure to use a continuous
ON input for the conditions
of the instruction. A value
is read correctly 10 to 15
scans after turning ON the
input.

External presetting cannot
be used in anMCS or JMP in-
struction.




EXTERNAL DISPLAY FUNCTION

External Display Function

Values of timers (TIM), counters (CNT) and data registers (DR) can be dis-
played on external digital display devices using a standard transistor output

unit. '
Specificationﬂ [ Program Example ]
External display instruction FUN147
Display | n o mic lighting displ 22
system y g gf play
_N?' of Max. 8 (BCD 4 digits) Converts data at data register
circuits
T v n DRO into BCD and outputs display
ransistor output 8 points/
' ‘ data by one digit after each scan.
No. of circuit (Digit selection:
It takes 8 scans to output 4-
outputs | 4 points, BCD output: 4 dieit display data
points) ' & pLay :
7-se§ment %ED digltal dis- Ex. To display the counted value of
- play: BCD input (negative o
. counter No. 0 on 4-digit 7-seg
logic) with latch 24V DC .
. ' ‘ ment display units connected to
Appli- (Ex.) IDEC's typ tput Nos. 210 to 217
cable - DD33-F31N-B(Z) outpu . :
display . DD96—F(R§31N—B (:) Set latch conditions of external
unit Note: Digit seleption giiiizy ?gzgggstlon via function
(1atch) output can & :
be latched to Low or - —
High via FUN35. Yo (@( 3 )(Q @”
Note 1: Be sure to use continuous ON [E] Efﬂ
input for input of external T L §iLow (L) latch
display instructionh condi- 1:High (H) latch
tions. A correct walue is
displayed 8 scans after turn-
i ON .
ing the input C) Program
Note 2: External display instructions Load 4
cannot be used more than 8 " in RO meo oo
. Load data i t
times ] I} Fulr:)w F%r&;u No? 0 :n‘DR:)l counter
Note 3: External display instruction i::“uon Display contents of
cannot be used between MCS output | [ Funiaz | Funiar Bzgnzztgsszi‘yu:“:'
and MCR or between JMP and 5 210 ‘Nos. 210-217 T
JEND. External Designate
display output Nos.

- 89

instruction 210-217 as
display outputs
Inst'n

Address Word Data
0 LOD 717
1 FUN 147
2 10
3 FUN 147
4 900
5 FUN 147
6 25
7 FUN 47
8 210




EXTERNAL DISPLAY FUNCTION

Standard Connection Diagram

External
power supply

COM
(=)

Transistor output unit

Digit selection

(Latch) BCD output

N/

(10°) (10" (10% (10 A B c
0 1 2 3 4 5 6

External
display

II

(109 (10%)

-90 -

& mE HE
- -_— —) G (=)
LATC:I ‘- ’ LATCH ‘LATCH
A A
!ID 8 !-’ 8 4L-’ B
C C C
D o] D

(10*) Upper digit




COMPUTING FUNCTION

Computing Function

The FA-1J has the following computing functions.

(1) Addition, (2) Subtraction, (3) Multiplication, (4) Division,
(5) BCD-to-binary convertion, (6) Binary-to-BCD convertion,
(7) Numerical value comparison (4-digit comparison)

Terms

Data (contents) of operand, data register or carry are shown in parentheses.

Example: When data register No. 10 contains data "5555";

FUN147
810

Operand = Data register No. 10 = DRI10
(Operand 810) = Contents of data resister No. 10 = (DR10) = 5555

Diagram

Operand number = No. 810

[ Computing Instruction Composition ]

Two instructions are always used in pairs: Operation is designated by the
code of FUN147 and 247 (computing instruction), and the next instruction
gives an operand (informatiomn).

e For all computing instructions, data registers 0 and 1 (DRO and DR1) are
used.

e A data register is composed of 16 bits (2 bytes).

b

I X [
nput FUN147 | [FUN 247

I A )

La 1‘3

Operand part

(1) Input X: 1 (ON) .... Computing is executed.
0 (OFF) ... Computing is not executed.

(2) a ... Designates the type of computing. (Table 2)
(Load, Store, Add, Subtract, Multiply, Divide, Compare, Display)

3) b
b

"1" ... Designates I/0, IR, CNT, TIM, or DR.
"2" ... Designates a constant or external presetting.

[}

(4) ¢ ... Operand number or constant (Table 1)

Note: The second instruction FUN147 or FUN247 is not needed for a binary-
to-BCD or BCD~to-binary conversion.
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| Operand List (Table 1) |

Note

Note

Note

Note

Operand No. (c) Operand Contents
0- 60 Input No. 0-157
200- 260 Qutput No. 200-357
400- 680 Internal relay | No. 400-680
* 800- 899 Data register | No. 0- 99 *All data registers are
900~ 946 Counter No. 0- 46 maintained during power
1000-1079 Timer No. 0- 79 failure.

: When TIM or CNT is the operand of a data store instruction, the data
is stored in the T/C preset value area. For other than data store
. instructions, data of T/C present value becomes the object.

: When a data store instruction is executed for TIM or CNT, T/C preset
value change IR (IR716) turns ON. The result is the same as T/C
preset value change via program loader.

: Data store cannot be executed at T/C present value via computing
instruction.

: Since the computing instruction is executed at each scan while input X
is ON, use SOT instructions as required. If special internal relay

704 or 717 is used for an SOT instruction, the SOT output does not
turn ON.

[ Basic Concept of Computing Instructionj

e Data registers (DRO to DR99) are used for the computing
operation.

gg(l) } Operation area
DR 2
Data storage area
DRS8
DRSS

¢ Operational flowchart

Set data in data register 0 or 1.

¥

Perform an operation.
The result is left in data register 0 or 1.

+

Process the result.
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FUNCTION

l Basic Example Using Add Instruction

(Ex.) When input 1 is ON, constant 500 is added to the

current value of CNTO and the result is stored in

data register DR3.

(1) Load Current Operand No.
value of
DR 0 CNTO 900
R 1 " (2) add
Constant
DR 2 500
DR 3 | operand mNo. 803 (3) store
i i
i !
DR 93
(Instruction word)
1 Load CNT O
1 (1) Load the current
ll F i37 F éég value of CNTO into
data register DRO.
Constant
Adéd 500
F 147 F 247 (2) Add constant 500 to
4 500 data register DRO.
Store DR 3
F 147 F 147 (3) store the result in
20 803 data register DR3.
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Operation Instruction

DR: Data register {0-99)

Subtraction

List (Table 2) CY: Carry Note: (Operand) stands for data designaged by operand.
Instruction |Computing [finia; . Objects That Can be Forbidden Designation
Type Instruction Function Designated by Operand (Results in error 80)
—
Binary . R
. Converts BCD value of DR 0 into binary and
conversion FUN 147 }_ ——
BCD = BIN l ! sets the result to DR 0.
ch'\?/ersion FUN 147 Converts binary value of DR 0 into BCD and
2
BIN - BCD sets the resuit to DR 0.
L Operand Sets the result > 710 | .
4-digit FUN 147 | | FUND4? {DR 0) =>(0perand) at internal = - 711 |Timer, counter, data
comparison 3 0000 < relay: < - 712 |register, constant
Operand
Addition o] [For] | (DR 01+ (Operand) + (CY) (DR 0), (cy) | Timer, counter, data
(+) 4 0000 P ‘ register, constant
Operand

Timer, counter data

FUNOA? - ¢

— pvivions (DR 0) — (Operand) — (CY)— (DR 0), (CY) register, constant
Oper: :

Muttiplica- FUN 147 F::::, (DR 0) x (Operand)—» \DR 1), (DRO) 'Timer, counter, data

tion {x) x {Dpera {Upper & lower 4 digits) | register, constant

P_:i-\‘ision

FUN 147 | | FUNO47
7

HEHlE
[

(DR 1), (DRO)
(DR 0} — (Operand) -»&Re)main- {Quotient)
er

Timer, counter, data
register, constant

Data register

e mmemecesccsccmseseseccccmacrmeen - ————— »
v ]
v .

. Anything other than
b FUN 147| |FUN°47 —->(DR m) — (DR m+1)-----> {DR n}----- Data register K
data shift 8 Q000 Designated number only data register
8CD digi Operand Left shift of (DR1) and (DRO) by the number
of h.'fg't m of digits {operand) Data register, constant
eft shift 0000 (Lower digits are set to 0.)
Operand 1/0, internal relay, SFR,
Data !oad FUNOST (DR Q) « (Operand) timer, counter, data
{16-bit) 10 0000 register, constant
D s Upper 8 bits of DRO
ata load pper its O are | .
o) FUNOA7 (DR 0) « (g-z?trand) set 10 0. jI/O, internal relay, SFR
Operand
Data load Timer, counter data Anything other than
(indirect) m (DR 0) « {Operand + (DR 1)) register those listed at left
Operana :I/O, internal relay, SFR
3?1!0)3" run a7 L Funos7] | (DR 1) « (Operand) |timer, counter, data -
it 1 0000 register, constant
Operand .
Data load e (DR 1) « (Operand) UPPer 8 bits of DR1are ||/ jrserna) relay, SFR
(8-bit) 0000 8-bit set to 0.
Oper,
Data ‘:"".:7 (Operand) « (Operand) + 1 Data register Anything other than
increment m 0000 peran peran 9 those listed at left
Oper,
Data FUN::, (Operand) « {Operand } — 1 Data registe Anything other than
decrement m 0000 peran perand j — ata register those listed at left
Data store Operana Output, internal relay,
{(16-bit) FUN 147 | ] FUNO4? (DR 0) » (Operand) SFR, timer, counter, data | Constant
"t 20 0000 register
Data store adiad (o] int 1 rel
utput, internal relay,
(8-bit) 88‘8‘07 (DR 0O} - (g_%?trand) SFR Constant
Operang
Data store Counter, timer, data Anything other than
{Indirect) Fu'z‘z'" viold (DR 0) — (Operand + (DR 1)) register those listed at left
Operand Output, internal relay,
aastlistt;:re FUN 147 ] FUNO4? (DR 1) = (Operand) SFR, timer, counter, data | Constant
o register
D Operand ]
atq store con 1271 [Fonosr (DR 1) - (Operand) Output, internal relay, Constant
(8-bit) 2 8-bit SFR
Operand
Data dis_play ron147] [Fomoer Converts (DRQ) into BCD and gives display Output Anything other than
{Dynamic) 25 output after every scan. output
p

Note: As DRO and 1 are used for computing operation, do not use them for data store in user’s programs.
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Computing instruction

BCD-to-Binary Conversion

FUN147

Binary-to-BCD Conversion

FUN147
2

1
Basic

1 FUN147
* | 1 *

@® Converts the contents of DRO from BCD into
binary when input is turned ON, and sets the
result again at DRO.

Basic

@® Converts the contents of DRO from binary

l IFL'“‘ Fugu7 |

into BCD (4-digit) when input is turned ON,
and sets the result again at DRO.

Operand ..... None

Operand ..... None

Supplementary ]

o Numerical value: BCD (0-9999) to
binary (0-270F) (hexadecimal)

o Numerical value error judgment:
Error results when the value of a
digit exceeds (0A) (hexadecimal)

e When a BCD signal is read via FUN70
to FUN85, BCD-to~binary conversion
is executed automatically.
data is read in other way from out-
side, the next operation cannot be
executed without executing this bi-
nary conversion.

When BCD

| Supplementary |

e Numerical value:

Binary (0-270F)
(hexadecimal) to BCD (0-9999)

Numerical value error judgment:
Error results when 16-bit binary
value > (270F) (hexadecimal)
Conversion is not executed in the
event of error.

This conversion needs to be executed
when data (binary value) of timer
and counter are outputted as BCD
output.

Note: The following computing instructions are executed in binary values:

Addition, subtraction, multiplication, division, data increment,
data decrement, and data display

The range of all binary values is (0 to 270F)H.
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COMPUTING FUNCTION

Data Comparison (4-Digit) Addition
—1 FUN147 FUN147
3 4
. Y . Timer, counter)
Basic Data 1. Eél{'grx‘ecgoiusntteerr BaSic_] ' 1 data register
comparison Addition
instruction 2: Constant instruction 2! Constant

! FUN147 FUN247
|'-"3“§_oo

Operand _,// Operand No. of
timer, counter
or data register,

Inst' or constant
Word Data
LOD 1 .
FUN 147
3
FUN 247
500

® A date comparison instruction is always used
in combination with an operand.

e Compares data designated via operand (hexa-
decimal) with those of DRO when input is
turned ON, and turns ON one among internal
relays 710, 711 and 712 according to the
result. The other two are turned OFF.

When DRO > Operand data, IR710 is turned ON
When DRO = Operand data, IR711 is turned ON
When DRO < Operand data, IR712 is turned ON

e When input is OFF, IR710 to IR712 remain
unchanged.

Operand ...., TIM, CNT, DR, Constant

[ Supplementary ]

® Prior to execution of this computing
instruction, an instruction to set

comnarad data to DRO must be executed.

(Ex.) When input 1 is ON, data of timer
No. O is read out to DRO and
compared with constant 500 set by
operand. When DRO 2 500, output
200 is turned ON.

1 FUN147 FUN147

1 l w0 [l wo [
Data load Timer No.
FUN147 |] Funz47

»
3 (] s

Comparison Constant

710 instruction 500
e S eyl

—d

Note: Be sure to program an AND circuit
with the contact for execution
and comparison result 710, 711
and 712 contacts.

- Q6 - 20 R10

4yl FUN147 FUN147
| 4 1 900

Operand _///' [[ Operand No. of

timer, counter
or data register1
or constant
e An addition instruction is always used in
combination with an operand.

e Adds data designated via operand to DRO and
carry (IR707) when input is turned ON, and
sets the result again at DRO and carry
(IR707).

(DRO) + (Operand) + (CY) + (DRO) & (CY)
Carry

Operand ..... TIM, CNT, DR, Constant

[ Supplementary ]

e Normal range of sum

(DR 0) [0perand](CY) cY)| (DRO)
min, 0 0 0|—~|0 0
max. [ 9999 | 9999 | 1 9999

!

e Computing example

(DRO)+-(operand )+ (CY) {cY)| (DRO)
1 + 900 +0 |—|0O 901
0 + 2000 +1 [—{ 0] 2001

1000+ 9000 + 0 |— | 1| 0000

99994+ 9999 41 | —1{ 1} 9999

e Numerical value error is given when

the sum including carry is 20000 or
more.

e Prior to this computing instruction,

data to be added must be set 'to DRO,

and carry must also be reset if nec-
essary.

(Ex.) Data of DR10 is read out to DRO
via ON signal of input 1, and
counted value of counter No. 0 is
added and written again in DR10.

1
r{ SOT 8 RST
1 707
One shot)

FUN147 FUN14?
10 810
Data load DR10

Funar | Fume

*

4 900
Addition
instructioﬂ * Counter No. |0
FUN147 FUN147




COMPUTING FUNCTION

Subtraction

FUN147
5

d ister
Subtraction ata reg
instruction 2: Constant

1 FUN147 | FUN147
— 5 810

- Operand No. of
Operand -/ ’I{ P

Basic I{12T1mer, counter

timer, counter
or data register,
or constant

e A subtraction instruction is always used in
combination with an operand.

e Subtracts data designated via operand and
borrow (IR707) from data of DRO when input
is turned ON, and sets the result at DRO and
borrow (IR707).

(DRO)-(Operand)-(Borrow) =+ (DRO) & (Borrow)

Operand ..... TIM, CNT, DR, Constant

[ Supplementary

o Normal range of difference

| (DRO) prerand)|'ors | 1(Bors | (DRO)
mn | O | 999 | 1 |—]| 1| 0
max. | 9999 0 0 |—-| O 9999

e Numerical value error is given when
the result exceeds 9999 or is less
than -10000.

® Computing Result (A negative value
is indicated in its complement for
10000. To indicate an absolute
value of a negative value, subtract
the result from 0.)

Numeral [Borrow)| (DRO)
—10000 1 0000
— 9999 i 0001
— 9998 1 0002
| - 2 1 9998
- 1 1 ] 9999

0 0 0000

1 0 0001

[ sess 0 9999

-97 -

e Prior to this computing, data to be

subtracted must be set to DR, and
borrow must also be reset if neces-
sary. :

(Ex.) Data of counter No. 10 is read

out to DRO via ON signal of in-
put 1, data of DR10 is subtracted,
and the result is written in

DR20.

1
SOT RST
'-l l. 1 r 707

FUN147 s FUN147

) |

10 910
Data load Counter No,.1lp
FUN147
e e
Bubtraction * Register 10
instruction FUN147 FUN147
1 20 1 s

Data store Register 20




COMPUTING FUNCTION

Multiplication

FUN147
6 0
Basic l V. Timer,
counter,
Multiplication data register
instruction 2. Constant

|‘ FUN1a7 || FunZa
) 600

0£Jerand / l{operund No. of

timer, counter
or data register,)
or constant

o A multiplication instruction 1s always used
in combination with an operand.

e Multiplies data of DRO by data designated
via operand when input is turned ON, and
sets the result at DRO and DRI.

(DRO) x (Operand) +. (DR1) (DRO)
Upper 4 Lower 4
digits digits

Operand ..... TIM, CNT, DR, Constant

LSupplementary

e Normal range of product

(DR 0) KOperand) (DR1) | (DR OL
min. 0 0 - 0 0
max. | 9999 9999 | — | 9998 0001

e Numerical value error is given when
a multiplier or multiplicand ex-
ceeds 9999.

e Prior to this computing instruction,
multiplicand must be set to DRO.

e When the result is less than 10000
or (2710)H, the result is set at DRO
and 0 is set at DR1.

e When the result is more than 9999 or
(270F)H, the result is set at DRIl as
upper digits.

(Ex.) Data of DR20 is read out to DRO
when input 1 is turned ON. This
data is multiplied by constant
600 designated via operand, and
data of DRO (BCD lower 4 digits)
are written in DR30 and data of
DR1 (BCD upper 4 digits) in DR31.

1
SOT FUN147 FUN147
HH 10 J1 s l
Data load DR20
|1 FUNI47 FUN247
* 6 600
Huliipli- * Constant
cation
instructi FUN147 FUN147
H 2 B = [
Data storeDR 0 —DR30
FUN147 FUN147 |
23 831

Data store DR 1 —DR3I




COMPUTING FUNCTION

Division
. FUI\7II47 |
Basic ’ 1:Timer,
counter, data
Division register
instruction 2:Constant

Operand No. of

1 Fun147 | [ Funzay
L T 50
timer, counter,
or data register,

Operand /
or constant

® A division instruction is always used in
combination with an operand.

© Divides data of DRO by data designated via
operand when input is turned ON and sets the
quotient at DRO and the remainder at DRI.

(DRO) + (Operand) + (DRO) .... (DR1)
Quotient Remainder

Operand ..... TIM, CNT, DR, Constant

Supplementary1

e Normal range of quotient

[Quotient (DRO) | 0 to 9999 1]
[ Remainder (DRI)'| 0 to Divisor = 1 |

e Numerical value error is given when;

« Divisor is 0.
* Divisor or dividend exceeds 9999.

e Computing example

Quotient | Remainder
(DRO) + (Operand) (DRO) (DR1)
1000 + 50 + 20 0
9 2 +> 4 1
2+ 9 + 0 2

Note: When (DRO) is smaller than the

(Operand), the quotient is 0 and
the original data of DRO becomes
the remainder.

e Prior to this computing, data must

be set at DRO as a dividend.

(Ex.) Data of counter No. 10 is read
out to DRO when input 1 is
turned ON. This data is divided
by constant 50 designated via
operand, and data of DRO (quoti-
ent) and DRl (remainder) are
written in DR10 and DR1l respec-
tively.

1
SOT FUN147 FUN147
H H T‘ 10 910

Data load Counter No.{10
FUN147 F FUN247

R &

* 7 50
Division * Constant 50
instructiond | FUN147 FUN147

20 810

Data storeDRO—DRI10

FUN147 ' FUN147
23 81t

Data store DR 1 —DR1I

e

- 99 -




COMPUTING FUNCTION

Data Shift
FUN147
8 ,
Basic |
Data shift
instruction

1 FUN147 FUN147
s 810

L Operand No. of
data register

® A data shift instruction is always used in
combination with an operand.

o Shifts data of data registers whose numbers
are designated via DRl, starting from a data
register designated via operand.

® Designated data
(1) Data designated via operand: Data
register number to start shifting.
(2) Data of DRO: Input data
(3) Data of DRl: The number of data
registers to be shifted.

Operand ..... DR

Ijupplementary}

e Prior to execution of this instruc- e Data movement
tion, data must be set to DRO and 1.

Prior to computing execution
(Ex.) When input 1 is turned ON, input

Counter 2
data read to DRO from counter 2
is set to DR10. Then, data of (Input
four data registers DR10, 11, 12 data)
and 13 are shifted to the next D """" l;}
data register respectively. OR 1 DRI0 DRI1DR12 DR13
1 After computing execution

H SoT FuN147 Fun147 | |

! 10 902 Counter 2

Data load DRO Counter 2 -
FUN147 FUN247

-

13 4
Data load DR1 Constant {4 700 """
DRO DR1 DR13 DRM

DRIO DRII DR12

FUN147 FUN147
: # 310 A :————‘ (800)
Data shiftc DR10 Overflow
instruction Bﬁgghrg li?tegsfrom . o
starte 810 The number of shifted

data registers(4)

e Numerical value error judgment is
given when:

(Operand) + (DR1l) > 900
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COMPUTING FUNCTION

BCD Digit Left Shift

FUN147
9
BCD digit left 1: Data register

Basicl
shift instruction 2: Constant

Input™ Fyn147 FUN247
s n 2

Operand No. of

Operand_/// [[-data register

.+ Or constant

® A BCD digit left shift instruction is always
used in combination with an operand.

e Shifts a total of BCD 8 digits including BCD
upper 4 digits in DRl and lower 4 digits in
DRO to the left by a number designated via
operand. Lower digits are set to 0.

¢ The result remains in DRl and DRO.

¢ Effective range of operand contents: 1 to 7

Operand ..... DR, Constant

[ Supplementarﬂ

® Numerical value error judgment is
given when:

C) The value designated via operand
exceeds 7.
Contents of DRl and 0 are not BCD.

e This operation is effective to set
the effective number of digits for
multiplication or division data.

(Ex.) When input 1 is turned ON, data
of (DR1) = 0001 and (DRO) = 2345
are shifted to the left by two.

‘F soT Fun1a7 | [ Funzer
i ) 2

e Data movement

DR} DRO

lolooft] [2]3]4]s] {olo]

«~— Left shift

Note: Binary data is processed by this
instruction.

Data Load (16-Bit Data)

FUN147
3 1:1/0, internal
BaSic rlelay. timer
Data load counter, data
instruction 2 Egﬁ;g:g:

1 FUNI47 || Fun2es
I 10 5000

Operand _///' O?erand No. of

I/0, internal
relay, shift
register, timer,
counter or data
register or
constant
e A data load instruction is always used in

combination with an operand.

® Sets data designated via operand at DRO when
input 1s turned ON.

e (Operand) 16-bit data + (DRO)

Supplementary—l

e When an input, output or internal
relay is designated as an operand
for this instruction, 16 points of
input, output or internal relay data
are read continuously starting from
a designated number.

(EX * ) Operand part

FUN147
400

In this case, data of internal
relay Nos. 400 to 407 and 410 to
417 are read. No. 400 is the

LSB (least significant bit) and
No. 417 is the MSB (most signifi-
cant bit).
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COMPUTING FUNCTION

Data Load (8-Bit Data)

Data Load (Indirect 16-Bit Data)

FUN147
Data load

N
Basic l
instruction Operand

1 [runmiaz || Funmiar
n 10

L Operand No. of
1/0, internal
relay or shift
register

e A data load instruction is always used in
combination with an operand.

e Sets 8-bit data of input, output or internal
relay designated via operand at lower 8-bits
of DRO when input is turned ON.

e (Operand) 8-bit data + (DRO)

__[Funa7 ]
12
Basicl
Data load
instruction Operand
1 | FUN147 FUN147
l 12 805 )

Operand No. of
counter, timer

or data register

e A data load instruction is always used in
combination with an operand.

s Adds the contents of DRl to the operand
number designated via an operand (in this
example, No. 805 stands for DR5) and sets
the contents of the operand at DRO when
input is turned ON.

e (Operand No. + (DR1)) =+ (DRO)

Operand ..... IN, OUT, IR, SFR

Operand ..... TIM, CNT, DR

@pplementarﬂ

e 8 points of input, output or inter-
nal relay data are read starting
from the number designated via this
instruction.

In this example, data of input Nos.
10 to 17 are read. (No. 10 is the
LSB.)

e Upper 8 bits of DRO are set to O.

e This instruction can be programmed

in combination with _,FU§347

(Ex.)

Funiaz | [ Funiaz
n 10

FUN147
1

When input is turned ON, 8-bit
BCD data of input Nos. 10 to 17
are read, converted into BIN

(binary) values and set at DRO.

l Supplementary

Note:
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Operation via the above instruction

C) When the following data are con-
tained in data registers prior to

execution:
Data Name | (DRO) | (DR1) | (DRS) | (DR15)
ist =
repister operc | 800 801 805 815
Data 0 10 7 50

@ Execution process is:

(Operand No. + (DR1)) = (805 + 10)
= (815) = (DR15) =+ (DRO)

@ Values of data registers are
changed as follows after execution.

Data register (DRO) | (DR1) | (DRS) | (DR15)

Data 50 10 7 50

Note that "Operand No. +(DR1)"
is not the same as '"(Operand) +
(DR1) = (DR5) + (DR1) = 7 + 10".

This instruction is used to extract
data (the nth data in data arrange-
ment) .

- Numerical value error judgment is

given when:

Operand No. +(DR1l) > the maximum No.
of the operand




COMPUTING FUNCTION

Data Load (16-Bit Data)

Data Load (8-Bit Data)

FUN147 |

— | FUN147
13
1. 1/0, internal
Basic relay, timer,
counter, data
Data load . register
instruction 2. Constant
1 FUNI47 |] FuN24?
13 1000
_/// Operand No. of
Operand I?O, internal

relay, shift
register, timer,
counter or data
register, or
constant

® A data load instruction is always used in

combination with an operand.

¢ Sets data designated via operand at DRl when
input is turned ON

e (Operand) 16-bit data + (DRl)

— T
14
Data load

Basic
instruction Operand

1 FUN147 FUN147
l_‘u"lo

L Operand No. of
170, internal

relay or shift

register

e A data load instruction is always used in
combination with an operand.

o Sets 8-bit data of input, output or internal
relay designated via operand at lower 8 bits
of DR1 when input is turned ON.

o (Operand) 8-bit data -+ (DRl)

Operand ..... IN, OUT, IR, SFR, TIM, CNT, DR,

Constant

Operand ..... 71N, OUT, IR, SFR

Supplementary ]

e 16 points of input, output or inter-
nal relay data are read continu-
ously starting from the designated
number when an input, output or inter-
nal relay is designated as an operand
via this instruction.

(Ex.)

Operand part
FUN147
50

In this case, data of input Nos.
50 to 57 and 60 to 67 are read.
50 is LSB (Least significant bit)
67 is MSB (Most significant bit)

[ Supplementary ]

e 8 points of input, output or inter-
nal relay data are read continuously
starting from the number designated
via this instruction.

In this example, data of input Nos.
10 to 17 are read.

e Uoper 8 bits of DRl are set to O.
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COMPUTING FUNCTION

Data Increment

FUN147
18

Basicl
= Data

increment

1 instruction Operand
FUN147 FUN147

}‘”" sot 18 [1 si0

L Operand No. of
data register

® A data increment instruction is always used
in combination with an operand.

e Adds one to data of the data register desig-
nated via operand and writes the result in
the data register when input is turned ON.

e (Operand) + 1 + (Operand)

Operand ..... DR

Data Decrement

FUN147
19
| Basic | .
decrement
. ) instruction Operand
FUN147 FUN147
{'{ SoT 19 820

L Operand No. of
data register

e A data decrement instruction is always used
in combination with an operand.

e Subtracts one from data of the data register
designated via operand and writes the result .
in the data register when input is turned ON.

e (Operand) - 1 + (Operand)

Operand ..... DR

[ Supplementary1

Error (ERR80) is given during execu-
tion when anything other than data
register is designated as an operand.

During computing execution, data re-
gisters DRO and 1 and carry CY (IR707)
remain unchanged.

Object data are 0 to 9999. 1If 9999 is
increased by one, the result will be
0. 1In this case also, carry (CY) will
not be given.

A numeral (2710) (hexadecimal) or more,
if set, will not lead to a numerical
value error, but if it is increased

by one, the result will be O.
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[ Supplementary ]

e Error (ERR80) is given during execu-
tion when anything other than data
register is designated as an operand.

e Data registers DRO and 1 and carry
CY (IR707) remain unchanged during
computing execution.

e Object data are 0 to 9999. 1If 0 is
decreased by one, the result will be
9999, and carry CY will not be given.




COMPUTING FUNCTION

Data Store (16-Bit Data)

FUN147
Data store

20
Basic]
instruction Operand

! FUN147 FUNI47
F— 2 F 400

v;—-Operand No. of
output, internal
relay, shift
register, timer,
counter or data
' register
® A data store instruction is always used in
combination with an operand.

® Sets data of DRO at the location designated
via operand when input is turned ON.

e (DRO) + (Operand) 16-bit data

Operand ..... OUT, IR, SFR, TIM, CNT, DR

LSupplementarTl

e When output or internal relay is de-
signated as an operand via this in-
struction, 16 points of outputs or
internal relays are occupied continu-
ously starting from the designated
number. In this example, internal
relay Nos. 400 to 407 and 410 to 417
are automatically occupied. No. 400
is the LSB and No. 417 is the MSB.
For timer, counter or data register,
data is set to the designated point.

o Data store at two or more locations
simultaneously.

! FUN147 FUN147

20 809

Good

FUN147 FUN147
20 [ 1 o0

The following is an error.

1

FUN147 FUN147
l 20 809

Wrong

FUN147
900

Data Store (8-Bit Data)

FUN147

21

‘ Basicl

Data store
instruction Operand

! Funi4? ) [ Funia?
F— 2 H

t Operand No. of
output, internal
relay or shift
register

® A data store instruction is always used in
combination with an operand.

® Sets lower 8-bit data of DRO at output or
internal relay designated via operand when
input 18 turned ON.

e (DRO) + (Operand) 8-bit data

Operand ..... OUR, IR, SFR

Supplementary

ins -

When this instruction is used, 8
points of outputs or internal relays
are continuously occupied starting
from the designated number.

In this example, internal relay Nos.
400 to 407 are automatically occupied.
No. 400 is the LSB.




COMPUTING FUNCTION

Data Store (Indirect 16-Bit Data)

Data Store (16-Bit Data)

__[FuNi47
23

FUN147
Data store

22
Basic l
instruction Operand

N FuN1a7 | [ FuNia7
f 2 1010

U Operand No. of
counter, timer
or data register

e A data store instruction is always used in
combination with an operand.

e Sets data of DRO at the location calculated
by adding the operand number designated via
operand (in this case, No. 1010 corresponds
to TIM10) to the contents of DRl when input
is turned ON.

e (DRO) - (dperand No. + (DRL))

Basici

Data store
instruction Operand

! FUNI47 FUNT47
| 23 200

Operand No. of
output, internal
relay, shift
register, timer,
counter or data
register

e A data store instruction is always used in
combination with an operand.

e Sets data of DRl at the location designated
via operand when input is turned ON.

e (DR1) + (Operend) 16-bit data

Operand ..... OUT, IR, SFR, TIM, CNT, DR

Operand ..... TIM, CNT, DR

LSupplementary 1

e Operation via the instruction shown
above

C) When each data register and timer
has the following values prior to

execution;
Data Name | (DRO) | (DR1) | (TIMI0) | (TIMI3)
register Oper=
and Noh 800 801 1010 1013
Data 345 3 178 255

C) Execution process is:
(DRO) + (Operand No. + (DR1))
= (1010 + 3) = (1013) = (TIM13)

C) After execution

2«‘:;3 register, (DRO) | (DR1) | (TIMI0) | (TIMI13)

Data 345 3 178 345

Note: Note that "Operand No. + (DR1)"
is not the same as "(Operand) +
(DR1) = (TIM10) + (DR1l) = 178 + 3",

e This instruction is used for data dis-
tribution (storage of data at the nth
location in data arrangement).

e Numerical value error judgement is given
when: Operand No. + (DR1) > the maximum
number of the operand

Supplementary

e When output or intermal relay is de-

signated as an operand via this in-
struction, 16 points of outputs or
internal relays are occupied con-
tinuously starting from the designated
number. In this example, input re-
lay Nos. 200 to 207 and 210 to 217

are automatically occupied.

For timer, counter and data register,
data is set to the designated point.

Data store at two or more locations
simultaneously,

1

FUN147 FUN147
22 [] w0
Good
FuNia7 | [ Funier
23 1000

The following is an error.

! FUN147 FUN147
} 23 810
Wrong
FUN147
1000

— 1TNA&
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COMPUTING FUNCTION

Data Store (8-Bit Data) Data Display (Dynamic Display)
| __[Fun1a7]__ __[Fun1a7]__
24 ’ 25

Basic I Basic I
Data store Data display
instruction Operand instruction Operand

) FUNIZ | FuN147 1! FUNI47 || FuNI47
'. 24 200 I 25 210

{ Operand No. of
ogtput, internal L Operand No. of
relay or shift output
register
e A data store instruction is always used in ® A data display instruction is always used in
combination with an operand. combination with an operand.
o Sets lower 8-bit data of DRl at output or ® Sets data of DRO at the output designated
internal relay designated via operand when via operand as display output when input is
input is turned ON. turned ON.

e (DR1) + (Operand) 8-bit data Operand ..... OUT

Operand ..... OUT, IR, SFR

ljupplementary ( Supplementary

e When this instruction is used, 8 e As 2 scans are required to display
points of outputs or internal re- one digit, 8 scans are required to
lays are occupied continuously display four digits.
szirting from the designated num- e When this instruction is used, 8
In this example, input Nos. 200 to p?lnts of outputs are occupied ?on—

; tinuously starting from the desig-

207 are automatically occupied. nated output ber
No. 200 is the LSB. utput mumber.

In this example, output Nos. 210 to
217 are automatically occupied.

e This instruction cannot be used more
than 8 times.

e This instruction cannot be used be-
tween JMP and JEND and between MCS
and MCR.

- TN




COMPUTING FUNCTION

Scan Time Monitor Function

In an FA-1J unit, scan time can be
read via monitor function.

Operating procedure

fe e () ()b

MCHMT 47 o 19
Scan time monitor * Scan tt:s

# Display marked with * is irrelevant.

The above scan time does not include
the response delay in the I/0 unit.
When calculating the actual I/0
response time, add the response delay
to the above scan time.

The scan time includes an inherent
scan time (approx. 4 msec) for every
scanning,

Instruction Execution Time
Instruction Operand Max.Time
Word (usec)
END 3600
LOD IN, OUT, IR 30
AND IN, OUT, IR 28
OR IN, OUT, 1R 28
OUT OUT, IR 30
SET SFR, OUT, IR 31
RST SFR, OUT, IR 31
LOD N IN, OUT, IR 31
AND N IN, OUT, IR 28
OR N IN, OUT, IR 28
L.OD T 45
LOD C 48
LOD R 40
OR LOD 26
AND LOD 26
SOT 44
MCS 27
MCR 43
JMP 27
JEND 27
Inst'n | Number | Max.Time | Ave.Time
Word etc. (usec) (usec)
TIM 0-79 131 96
CNT 0-44 133 117
CNT 45-46 122 106
SFR(N) n bits 83+12xn 74
TIM F 230 42
CNT F 230 42
FUN 100 80
FUN 200 78
FUN 300 38
Instruction Word Time
Any computing instruction | Approx.
(with operand) 200 usec
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Allocation Descrip-
Table tlon
No. Symbol . Description  [Remarks No. T Symbol , Description Remarks
i 10 |1 10
1! A
112 L 112
| 13 L 113
| 14 L1 14
| iS5 1 1 15
1 16 | 1 16
{17 L1 17
! L1
L L1
1 10 1 110
1 Lt 11
L 12 L 112
i 13 L1 13
1 14 L1 14
1 15 L1 15
| 16 | 1 16
1 17 117
L1 Ll
|1 !
1 10 [ 110
1t L 1
|12 L1 12
| 13 [ 13
i 14 L1 14
L 15 | 1 1S
1 16 1 16
L 17 L7
L1 L1
L Lol
Approved . 10 L Jo
by R A
L 12 L1 12
Checked L 13 L | 13
b 14 L1 14
L 15 L 1 15
Deslgned L 16 L1 16
by A 1117




Chapter 3 — PROGRAM LOADER

PROGRAM LOADER 4eteeeeecenoseoeeaceeeeosscasonnssssssocscsnsanannanasns
PROGRAMMING PROCEDURES ............................;..................
PROGRAMMING KEY OPERATION .cuvveecenesossocssvossnossconcsosscnnoonnsss
FUN (FUNCTION) OPERATION 4uuvevooccceonooncasnnsousconcosansoasnsanense

BASIC OPERATING PROCEDURES +.vveeensnoccsscosososssocasoscsasannannnas

Clearing USer MEmMOTY .ceceerseecesoscescsasoscesansoooassnannncnans

%

Setting AddIeSSEeS .ureseasersssesscccccsoansosennsaasonsssasensasse
Entering Program Instructions .................................;...
Reading Out Program INStrucCtionS .cuececeeeosseeseeenecesnonsnsseenss
Deleting Program INSEIUCLIONS teeteeacirocseeoceceannaasososannnane
Inserting Program INStIUCLIONS tevvervreersocsssceoosecncnacscnenss
Changing Timer and Counter Preset Values during Operation .........

Forced Operation by SET/RST INStTUCEIONS eeveeeeeeeoonccoconceooens
RETRIEVING PROGRAM INSTRUCTIONS ...ucceeccenooonoconssosnoconnonocnses

TRANSFERRING PROGRAM INSTRUCTIONS

® 0060000000000 LIS RLILIESERCEOECEOEOETDS

PROM WRITER OPERATION

S 5 5 5 90000080050 0900008000000ePIELILPLLIEELEILIOISISIEIEOIONEES

AUDIO CASSETTE OPERATION

® 2 6000000060000 000 0000000800000 0000000s000s000

MONITORING OPERATION

® 0000000000 P LN EETLEL0C0LEIEPOEL00EIBEIESIEIOESIBIPOEOSNS

ST 1) I I

112

116

119

138
138
138
139
140
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144
146
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162




PROGRAM LOADER

Program Loader

Part Description

AC adapter jack

Program displa

Instruction word,
operation, numeral
keys

Memory pack
connector

Program/Lock selector
switch

Audio cassette jacks

Program loader
extension cable
connector

Type and Program Capacitﬂ

Type Program Capacity Note: 964 steps maximum for 1K steps
4,036 steps maximum for 4K steps
PFA-1H401RE For 1K steps
PFA-1H404RE For 4K steps

® Program capacity

Program capacity by combination with the program loader and memory pack.

Memory CMOS-RAM EPROM E“PROM
Pack | PFA-1M21 | PFA-1M24 | PFA-1M34 | PFA-IM14
Loader (1K) (4K) (4K) (4K)

PFA-1H401RE
(1K steps) IK steps | 1K steps | 1K steps | 1K steps

PFA-1H404RE
(4K steps) | LK steps | 4K steps| 4K steps | 4K steps

* A 4K-step memory pack.can also be used for 1K steps.
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PROGRAM LOADER

[ Sample Display | [ Dimensions |

e Program display e Program Loader

Address Instruction No. and data

l i 143

[ omeTLOp T oen ] :

185

112

e FUN (Function) dispiay e Memory Pack

Function No. , Function data

|
FUH 1 FROOUOL 1K] ® ==

’ H . . L
[ | —" i :
Function Function message e —

Monitor displa
¢ tonitor dispiay (Panel Cut-Out for Program Loader)

Monitor To. Stacus (M:ON, {1V OFF)
i 1 5
™~
M TG =
H O L 180£0.5

Panel thickness: 1.0 to 4.0

e Message display For mounting the program loader on
g a panel surface, see page 41.
(Is PROM writing OK?)

L;:k;ﬁ::;:;ﬁ WRIT &0 7 ]

| Supplementary |

1. The program loader incorporates a lK- or 4K-step CMOS-RAM memory, which is
backed up by a super capacitor.
The capacitor's back-up period is approx. one week.
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' PROGRAMMING PROCEDURES

Programming Procedures & Precautions

Power ON l

e The program loader can be powered in two ways:

1) Connect the CPU unit
to the loader, using a
loader extension cable,
and supply power from
the CPU unit.

2) Connect an AC adapter
to the loader to
supply power.

® In either case, when power is turned ON, a short tone (beep) is
generated, displaying address O.

e When programming, it is not necessary to install a memory pack in
the program loader.

Explanation]

Program/Lock selection

Loader PROGRAM
Move the Program/lock ] [::::] Program/lock
selector switch to | o LT ] selector switch
PROGRAM, o1

LOCK

Key operation

)
Clear all programs within

the loader. o [ b EHD q

-]

Key operation

80806

1 or 4 (See Note)

Register the program
capacity. | v ’

FUM 1 FROOuOL 1K)

Note: Set the step according to the capacity of memory
CA) pack used. For details, see page 120.
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PROGRAMMING PROCEDURES

Programming

O———

Program checking
operation

Check OK?

NO

(D Function operation ..... See page 119,

(D Sequence program ....... See page 138,

Key operation

—— N

YES

FROGRAM ERR
S;:;T:;:;?l error address is ':;;::I:—

EU HeE THE

ks Ok

Program correction

E2PROM
EPROM
Pack

What is
the type of
the memory pack
used?

CMOS-RAM Pack

Install the wemory pack
into the CPU unit,

l

Transfer the program to
the memory pack.

Start operation.

When the ERROR lamp lights
up, refer to "Troubleshoot-
ing/Maintenance" in

Chapter 1 iUnfc.

|

Install the memory pack
into the program loader.

l

Enter the program into
the memory pack.

1

Replace the memory pack
to the CPU unit.

Start operation,

When the ERROR lamp 1ights

up, refer to "Troubleshoot-
ing/Maintenance"” {nChapter

1 Unic.

Key
operation 1THS|

Note: When a start input 1is ON, the program
‘ cannot be transferred.

Display when operation has been completed normally

TRE L TF EHD |

-

s — EZPROM memory pack
’))/’\é\ or EPROM memory pack
=28

R D\
>,//’/; T Program loader
A‘/

Key
operation PROM

Display when operation has been completed normally

FEOM WRIT  EMD

For details, refer to "PROM Operation" in Chapter 3
Program Loader.

. {—ra CPU Unit
=i —4"/
! .
p E?PROM memory pack
EE ___,———"'_———or EPROM memory ack
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PROGRAMMING KEY OPERATION

Clearing User Memory )

To clear the entire program area.

/ Setting or Reading Out Addresses )
Addresses can be set or read out either during operation
or not.
000 -

Address No. Read out in sequence

¢ Entering Programs )

After programs have been entered, they can be changed
by superposing new programs.

1. END, MCS, MCR, JMP or JEND Instruction

ol

2. LOD, AND or OR Instruction

SROOEL

1/0 or internal relay No.
TIM, CNT or SFR
Needed when inverting input

3. OUT Instruction

@

1/O or internal relay No.

4. SOT Instruction

Single output No.

5. SET or RST Instruction

@@Q

Output or internal relay No
Needed for shift register

6. SFR Instruction

@@Q

Initial No. of shift register
— Needed for reverse shifting

glololz

No. of bits

7. TIM Instruction

Tim @

Timer No.

glojooic

Preset value

- 116 -

NOTE: @denotes a numeric key. denotes an instruction key.

8. CNT Instruction

Counter No.

NOOE®

Preset value

(Changing Timer/Counter Preset Values during Operation )

Timer or counter preset values can be changed during
operation irrespective of the type of memory pack.

1. Read out the timer or counter number.
No.
TIM or CNT

2. Enter a new preset value.

olojpoz

New preset value

Preset values stored in the memory pack are not changed
by the above procedures 1 and 2.

After changing a preset value, the new preset value
can be cleared and the old value can be restored.

by (o) (s)fed -

When this procedure is completed, all timer/counter
preset values return to the original values.

3. Enter the new timer/counter preset values to the
memory pack.

Stop operation.

Transfer the new preset values and program in the
CPU unit to the loader.

BEHOE - 6

Transfer the new preset values in the loader to the
memory pack.

1) CMOS-RAM Memory Pack
Install the memory pack in the ceu unit.

rdfry - g

2) EPROM or E2PROM Memory Pack
Install the memory pack in the loader.

—‘

Programs can be entered into a blank EPROM mem-

ory pack.




PROGRAMMING KEY OPERATION

v

C Deleting Programs

®OOE 0 -0

Initial address No. of deletion

s/ololof

No. of programs to be deleted

After deletion, the subsequent programs are shifted up
by the number of programs deleted.

NOTE When deleting two-address instructions (TIM, CNT,
SFR, etc.), two addresses will be deleted at one time as
one instruction.

C Inserting Programs )

e CIE

Address No. to be inserted

After insertion, the subsequent programs are shifted
down.

Searching for Programs )

A required program and its address can be searched for
and displayed.

Example: To search for AND27

HEE ©-0

Searching is started from the program next to the cur-
rently displayed program. When the required program s
located, the program and its address are displayed.

Monitoring )

1. Monitoring 1/0 and Internal Relays.

k) - ] -

1/O or internal relay No.

Eight points are displayed at one time from the dis-
played address included, with B for ON or [ for OFF.

2. Monitoring Counted Values of Timers or Counters
' "
No.

TIMor CNT

Timers operate in the subtracting mode and counters in
the adding mode. The counted vaiue of the monitored
timer or counter is displayed, with B when the preset
value is reached or (J during counting.

3. Reading Out Contents of “ERR80"

=0 « O

- 117 -

4. Monitoring Shift Registers

iznnoNakn

Shift register No.

Eight bits from the displayed input number are dis-
played at one time, with B for ON or (] for OFF.
Pressing the T or | key will display the next eight bits.
Monitoring can be cancelied by pressing the CLR key.
Monitored data is renewed every 100 msec.

5. Monitoring Scan Time

@ @ @ (See page 108.)

(Transferring Programs hetween L oader and CPU Unit |

1. Transter from The Program Loader to The CPU Unit

When “TRS L T P GO?" is displayed, make sure the CPU
unit is off and a CMOS-RAM memory pack is installed in
the CPU unit. To continue, press the ENTR key. “TRS
L T P is displayed during execution. When completed,
“TRS L TP END" is displayed.

2. Transfer from The CPU Unit to The Program Loader

&

When “TRS P T L GO?” is displayed, make sure this
operation may be continued. To continue, press the
ENTR key. "TRSP T L"is displayed during execution.
When completed, “TRS P T L. END** is displayed.

3. Verification between The CPU Unit and The Pro-
gram Loader

‘TP.S] IVERII

When “TRS L A P GO?" is displayed, make sure this
operation may be continued. To continue, press the
ENTR key. “TRS L A P is displayed during execution.
When completed, “TRS L AP END" is displayed.

(:__Entering, Readout & Verification with PROM

1. Entering Programs into The Memory Pack

2l

When “PROM WRIT GO?" is displayed, make sure this
operation may be continued. To continue, press the
ENTR key. “"PROM WRIT" is displayed during execu-
tion. When completed, “"PROM WRIT END* is dis-
played.

This operation can be canceled before completion by
pressing the CLR key.

2. Reading out Programs from The Memory Pack to The
Program Loader

When “PROM READ GO?" is displayed, make sure this
operation may be continued. To continue, press the
ENTR key. “PROM READ" is displayed during execu-
tion. When completed, “PROM READ END’ is dis-
played.




PROGRAMMING KEY OPERATION

3. Verifying Programs between The Memory Pack and
The Program Loader

When “PROM VERI GO?" is displayed, make sure this
operation may be continued. To continue, press the
ENTR key. “PROM VER!" is displayed during execu-
tion. When completed, “PROM VERI END" is dis-
played.

( Function Operation )

Zanon

FUN No.

Program sllocated ' - m
to the FUN No. :

...................................
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FUN (FUNCTION) OPERATION

FUN (Function)

1. Set program conditions to the program loader by the FUN operation.

2. Program loader checkout and written program format error checkout

can be
performed.
o Function list
FUN No. Functions Enter | Page
FUN1 Program capacity readout and registration Pack* | 120
FUN2 PC error data readout and reset — | 121
FUN3 PC operating status readout — 124
FUN4 Stop input No. readout and registration Pack* | 125
FUNS Reset input No. readout and registration Pack* | 126
FUNG6 Interna} relay keeping designation, readout Pack* | 127
and registration
FUN7 Cou?ter kgep1ng designation, readout and Pack* | 129
registration
FUNS Shift r?g1steF keeping designation, readout Pack* | 130
and registration
FUN30 In%t1al 1np?t No. registration for dlglt?l Pack* | 131
switch reading for external preset function
Initial output No. registration for digital %
FUN31 switch selection for external preset function Pack 131
FUN32
to Reserved Nos. (Unassigned) _ —_
FUN34
Selection and registration of "L" or "H" latch %
FUN33 for external display function ("0": "L'" latch) Pack™ | 131
FUN6Q | Fiber link system device No. registration Pack* | 132
Automatic start function registration %
FUN61 (Automatic start when power is turned on) Pack 132
FUN93 Sequential monitor —_— 133
FUN94 | TIM/CNT preset value modified data readout — | 134
FUN9S | TIM/CNT preset value modified data clearing — | 134
FUN96 Error status readout during cassette operation | — 135
FUN97 PC system version readout —_— —
FUN98 Program check — 136
FUNG9 Program loader hardware check —— 137

* Function operation should be programmed before a sequence program is

entered.

[ Supplementary |

l. For function operation, be sure to read out all data before registration.

2. Function readout can be done continuously: registration processing, if any,

can be carried out, then the data can be read out in succession.

3. For function registration, only items indicated with "Pack" in the 1list
above are entered into the memory pack by the program transferring
(entering) operation. Be sure to set function registration before

transferring,
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FUN OPERATION

FUN (Function) Operation

FUN1 Program Capacity Readout and Registration

1. Only when the 4K-step program loader PFA-1H404RE is used, the function
operation is required.

(1) When programming, register the capacity of program used first.
(2) The program capacity should be registered, selecting either 1K or 4K
steps according to the capacity of the program of the memory pack used.

| Operation Sequence |

BOE
(e

t—  lora

e Key operation and display

Key
operatiqg, (Address)

168 FLH R

e

188 FILIH 1

— J

FUM | FRO UOL 1K

F’F!OGRAM-—I l-—VOLUME

Program capacity registration (4K steps)

(O FUH 1 FRO VDL 4k]

{

FUM L PRO UOL 4k

._8..@._

{ Supplementary |

1. When the memory is cleared, the program capacity of 1K steps is registered
automatically.

2. With the 1K-step program loader (PFA-1H401RE), the program capacity can be
read out by FUN1l, but 4K-step writing is impossible. When the writing
operation for 4K steps is performed, a buzzer alarm is generated signalling
an error,

3. The registration of the program capacity can be modified at any time.

Note: Setting must be completed before transferring a program to the memory
pack.
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FUN OPERATION

[ FUN2 PC Error Data Readout and Reset I

1. This function reads out the status of NOTICE

errors which have occurred in the FA—}J. 1. 1f the CPU unit is out of use for

a long period of time, the super
capacitor discharges, causing a

wrong ERROR display. After
@ ' turning power on, be sure.to reset
the error display.

| Operation Sequence |

e Key operation and display “ 2. Refer to Chapter 1 Unit -

Key H "Troubleshooting and Maintenance".
operation (Address)

| 18E FLUH |
|
® [ 1668 FUH 2
|
Fur = FC ERR 6

Error code

Note 1: When the program loader is not connected to the
CPU unit or no memory pack is installed in the
CPU unit, the following error is displayed.

[ RECIVE ERROR

(Receive error)

| Error Data Code Resetting |

Number "Q" is entered into the error code
display.

Key operation

TO=

FUM 2 FC ERR 1)
() FUM 2 FC ERR @)
b ~
ed FUH 2 PCERR @&

Note 1: Even when a number other tham "0" is entered,

the error data code can be reset in the same
manner.
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FUN OPERATION

Supplementary 1 l
1. Error data code display and contents l
‘ e The error code is displayed in one or two digits.
[Ex.] '
B _L Lower digit (0 to F display in hexadecimal notation)
Upper digit (1 to 8 display; not displayed in the absence of error items) '
2. For error codes, error conditions for four items in the lower digit and three '
items in the upper digit are displayed in a hexadecimal notation code.
(Lower digit error code display list) (Upper digit error code dispaly list) l
o
— @ 2 E
Error Items| $ ) & Error Items |3 o
s8I |8 e
o & & | S 9 |&&4|” %
E X > H P 9
—~ G v 9 u Lolwo|l 5
Lower sl s |2 8 aslesle
; e = ] Upper e o 80 w E
Digit Error NEEES = g ol B - @
Code Display vol Pls ol wu Digit Error Ouw Siax(2 &l
IR Code Display TolvElsETE
e#l & |2 83 eS|S0 |eS|Ra
(No error) 0 No display
(No error)
1 [ 1 o
2 ® 2 I
3 o0 3 o0
4 ® 4 ] l
5 ® ® 5 ® ®
6 o0 6 ole '
7 ( o 7 o [
s ° 8 ° '
s | @ ™ Eikggl’.la"“’ ON lorr [ on | oFF| —
A L) l
i Bl B et Note 1: Each error code display indicates
i c ol e that the error marked with e has
taken place. '
o (@ o0 Two or more e marks indicate that
a plurality of errors have occurred
¢ hl Bl at the same time. '
Fleleie @ Note 2: Depending on the combination of
ERROR 1amp ON | ocr | orr |oFF | on errors in the upper digits, 9 to F
or OFF may be displayed. |
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FUN OPERATION

3. When the memory pack is removed and a memory pack with a different program
is inserted again, Error Code 1 (Power failure or memory pack removal) and

Error Code 4 (Memory pack replacement) are detected at the same time. Con-
sequently Error Code 5 is displayed.

4. When the memory pack is removed'and the same program memory pack is inserted
again, Error Code 1 is displayed.

5. In the presence of two or more errors, it is indicated that all errors have
occurred.

6. 1f the ERROR lamp on the CPU unit lights up, the unit stops operation.
When the cause of the error is removed to restore operation, the ERROR lamp
maintains its previous lighting condition; therefore, be sure to turn the

ERROR lamp OFF from the loader according to the procedure "Error Data Code
Resetting".

7. The display does not change even when the CPU unit's status changes after"
readout. Perform the FUN2 readout operation once again.

LSupplementary ﬂ

When "ERR80" occurs, the error contents can be read out by the following
procedure.

o Key operation e Display

Error code display
e Error items

Display Error Item

Wrong FUN table setting.
1) I/0 No. error of external digital switch setting (FUN30 & 31)
2) A number other than 0 is set by FUN32, 33 or 34.
3) Latch phase designation error for external display setting
(FUN35)
4) HSC or HSL is set (FUN10 & 11)
5) Device No. error for personal computer communication (FUN60)
6) Automatic start designation error (FUN61)
Note: 1) and 2) are checked when starting operation.
3) to 6) are checked even after stopping operation.

10000

10001 I1/0 No. over error when executing external digital switch setting
(FUN70 to FUN85)

Instruction word near the displayed address is improper for
computing operation.
Displays 1) Improper operator No.
2) Improper operand type
Address
0 to 4036 3) Improper operand value
4) More than 8 display instructions
5) Operator is absent but operand exists.

6) CNT47 instruction exists.
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FUN OPERATION

n

FUN3 PC Operating Status Readout

1. The base unit's operating status is read out.
g

At the same time, the timer/counter preset value modification conditions are
also displayed.

| Operation Sequence |

zlolc

e Display status

vhows

RUN:---- In operation
STOP... Stopping
Status code

No display: T/C preset value is not modified.
2 : T/C preset value is modified.

FUM = SToR PCo2

| Supplementary |

1. After reading out the data once, the display does not change even when the
CPU unit's status changes. Perform the FUN3 readout operation once again.
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FUN OPERATION

FUN4 Stop Input No. Readout and Registration

1. The FA-1J is not provided with a stop terminal; however, any input terminal
can be designated as a stop terminal.
When the designated stop terminal is turned ON, the FA-1J stops operation.

| Operation Sequence |

 Clearing the Stop Input |

PO MOk
0/0/0]T WEE)ey

Input No. (0 to 157)

A number higher than input No. (160 to 999)

» Key operation and display e Key operation and display
' Key
53!“:109 {Address) \ Operation, (Address) .
- e pees a3
w9 ies PN o 1EE FLR |
N—_— . k )

R

188 FLH 4 | 188 FUH 4

-

- ._.
r4

FUH 4 STOF IhH-——

No designation

FUM & STOF IH 5

|

© [Fur 4 sToP 105
@ [FUM 4 STOP IM 5

FUM 4 STOF IM 1)

FUM 4 STOF IM 16

FUM 4 STOF IM168

® -6 -6 -0 -6 -

FUH 4 STOF IH-—-)

| Supplementary ]

1. Since the voltage level is detected for both the stop input and start input,

operation is restarted if the stop input goes OFF while the start input is
ON.

2. When both the start input and stop input are turned ON, the stop input has
priority over the start input.

3. When stop input is designated, pulse inputs are accepted for both start
and stop inputs.

Note 1: Setting must be completed before transferring a program to the memory
pack.

Note 2: When a stop input is designated by FUN4, special internal relays 701
and 702 cannot be used to start or stop operation.
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FUN OPERATION

L_FUNS Reset Input No. Readout and Registration |

The FA-1J is not provided with a reset terminal; however, any input terminal
can be designated as a reset terminal.

When the designated reset terminal is turned ON, all FA-1J conditions are reset.

| Operation Sequence ]

zlolc
olojo@

Input No. (0 to 157)
® Key operation and display

§;gration (Address)

| Clearing the Reset Input |

zlolz
aolo

A number higher than input No.

e Key operation and display

) [ 168 FUM

)

® | 188 FUH

)

FUM 5

FESET

Key fon _(Address)
] [ 1em P 7
] )
soee (. ey - W
i ﬁ] @ \ Lewd FLM = |
“q FUH = RESET =

|

Repister jnput 12.

‘ (.
No designation

O [FuH S

FEZET

() [Fur 5 RESET

FLIM 3 REZET

@ [FUH 5 REZET 1%
|
ey FUH 5 RESET 13|

-

| Supplementary |

)
O F
[F“LH---! = RESET

1. Since the voltage level is detected for both reset and start inputs, opera-
tion is restarted if the reset input goes OFF while the start input is ON.

2. When both start and reset inputs are turned ON, the reset input has priority
over the start input.

Note: Setting must be completed before transferring a program to the memory

pack.
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FUN OPERATION

FUNG Internal Relay Keeping Designation, Readout and Registration

1. The conditions of internal relays (IR400 to 697) are cleared during a power
failure, but it is also possible to optionally designate the numbers of
internal relays whose conditions are cleared (clear type relays) or
maintained (keep type relays) when operation starts.

2. Internal relays from the designated number up to the last number (697) act as
clear type internal relays.

(Ex. ] Designated number
No. IR400 ~---ee- 497 - 500 ~--—cemmeeeee No. 697,
~ - 4 ~ "
Keep type internal Clear type internal
relays. relays.

3. When all memories are cleared, "400" is set automatically; therefore, all in-
ternal relays are designated as clear type relays.

[ Operation Sequence |
&
|
000

Internal relay No. (400 to 697)

o Key operation and display

Key
operation (Address)
-

1k RN

l

a
|
g |FUM & IR S

|

To designate clear type internal relays Nos. 500 to
697: (Nos. 400 to 497 are designated as keep type
internal relays.)

FUH & IR

J

a ™)

188 FLIH =

—

J

gees,

J

FUH & IR =

FUH & IR 56

-E-0- O

r
wd (FLUM 2 IR S




FUN OPERATION

| Supplementary ]

l. To designate all internal relays as keep type relays, set 700.

2. It is impossible to designate internal relay Nos. 400 to 697 inter-
mittently.

[

3. The setting can be modified at any time.

Note: Setting must be completed before transferring a program to the memory
pack.

[ Sample Circuit Configuration |

Keep type internal relays perform the same functions as clear type internal
relays under normal service conditions. However, if power failure takes
place after a keep type internal relay has been set in a self-holding
circuit, the internal relay stores the status before power failure and
operates when restart is initiated.

[Ex. 1] Keep-designated
internal relay

Input 1 Input 2
[P b
il 4 300

..__.”‘2'1_

(Output)

[Ex. 2] When a keep type internal relay is self-maintained by the SET
instruction, the status before power failure is also stored in the
memory.

Keep~designated
,/r internal relay
Inpug 1 SET
ff 400 [
12 RST
+—| B
1 1400
i 2
(Output)
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FUN7 Counter Keeping Designation, Readout & Registration

1. The counted values (adding type counter Nos. 0O to 44) are cleared during a
power failure. It is also possible, however, to optionally designate
counters whose counted values are cleared (clear type counter) or maintained
(keep type counter) when operation starts.

2. Counters from the designated number up to. the last number (No. 44) act as
clear type counter.

[Ex.]
Designated number
Counter
No. 0 —==eemmceee 19 - 20 - 44
v Y
Counted values are Counted values are
held at startup. cleared at startup.

3. When all memories are cleared, "0" is set automatically; therefore, all
counters are designated as clear type counters.

[ Operation Sequence |

o Key operation and display

o () feg
Key (Address)

operatiomn ==

) e e | 1R LR

Counter No. (0 to 44)
1 FLIR I3

FUM 7 CHT 5

J

w

To designate counter Nos. 20 to 44 as a clear type:
(Counter Nos. 0 to 19 are designated as a keep type.)

FUH 7 CHT ]
FUM 7 CHT 20
% )

o \LIM T DT 2H

\. w,

-

| Supplementary |

l. To designate all counters (Nos. O to 44) as a keep type, set "45",

2. Reversible counters 45 and 46 are all keep type counters: however, counted
values can also be programmed to be cleared when operation starts.

3. The preset values can be modified at any time.

Note: Setting must be completed before transferring a program to the memory
pack.

— 1920
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FUNBS Shift Register Keeping Designation, Readout & Registration

1. The status of each bit (0 to 127) of the shift register is cleared during a
power failure; however, it is also possible to optionally designate bits
whose status is cleared (clear type) or maintained (keep type) when
operation starts.

2. Shift registers from the designated bit No. up to the last bit No. (No. 127)
act as clear type shift registers.

[Ex.]

Designated number
Shift register

bit No. @ ——————————————— 39/ - \40 127/
Y '

Bit status is held Bit status is cleared
at startup. at startup.

3. When all memories are cleared, "0" is set automatically; therefore, all bits
are designated as a clear type.

[ Operation Sequence |

e Key operation and display

(Address)

operation

{
I

Shift reglster bit No. (0 to 127) |

FuW & =FF |

To designate shift register bit Nos. 40 to 127 as a
clear type: (Nos. O to 39 bits are designated as a
keep type.)

\

® [FuM 2 SFR 4

l

® FUH 8 =FR 4

l

e [FUM B SFR 4

lJ L

ogese
worke

o |

e,
onda’

{ Supplementary |

l. To designate all shift register bits (Nos. O to 127) as a keep type, set
”" 128" .

2. The preset values can be modified at any time.

Note: Setting must be completed before transferring a program to the memory
pack,
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Initial Number Registration of
FUN30 Digital Read Input When Using
External Preset Function

Initial Number Registration of
FUN31 Digitial Selection Output When
Using External Preset Function

FUN30 and 31 are used in combination
when using external preset function
for setting timer/counter, preset
values or computing values via exter-
nal digital switches.

e FUN30: Sets the initial number of
the input terminal to which
a digital switch is con-
nected.

e FUN31l: Sets the initial number of
the output terminal to which
a digital switch is con-
nected.

Operation Sequence I
o BHDE
|
()b
I

Input Nos. 0-74

Four inputs are automatically
allocated from the preset value
for one external preset unit.

> BEODE
DEOE

OQutput No. 200-274

Four outputs are automatically
allocated from the preset value
for one external preset unit.

LSupplementary ]

For details about the external setting
function, see the section "Basic In-
struction Word".

Note: Setting must be completed before
transferring a program to th
memory pack. '

“L" or “H' Latch Selection
FUN 35 Registration When Using External
Display Function

FUN35 sets the latch condition of ex~
ternal digital display when using the
external display function.

l Operation Sequence ]

OIS

(o] s
—[_——0 . Low (L) latch

1 : High (H) latch

l_Supplementary1

For details about the external display
function, see the section "Basic In-
struction Word".

Note: Setting must be completed before
transferring a program to the
memory pack.
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Fiber Link Communication
FUNE0 Device Number Registration

FUN60 allocates a device number 1 to
255 to each CPU memory pack in sequence
when constructing a fiber link system.

Operating Sequence

ziololz
{

golalz

I

Device No.
1 to 255
(Note 1)

Supplementary

e Only the CPUs with the device
numbers called from the center
(personal computer) side via a
device number designation command
can be communicated.

e If FUN60O is set to 255 or more, an
error (ERR80) will result when
starting operation.

e Same numbers can not be designated
to two or more CPUs connected in a
fiber link system.

e When the user program is cleared,
FUN60 is set to O.

Note 1:

The program allows for setting 1 to
255, but a maximum of 32 CPUs can be
connected. ‘

Note 2:

Setting must be completed before
transferring a program to the memory
pack.

Automatic Start Function
Registration [Automatic Start
via Power Supply]

FUNG61

In the FA-1J unit, input terminal No.

0 can be used as a start terminal, but
automatic start/stop via power supply

1s also péssible using FUN61.

[ Operation Sequence ]

When FUN6l1 is set to 500, start func-
tion of ‘input No. 0 is released and it
can be used as normal input.

ey (o)) g
‘ -
J()() b

l 500: Power automatic
start function

0: Power automatic
start function
release

L Supplementary

e '"0" 1s set upon program all-clear
operation.

¢ If a numeral other than 500 and 0 is
set, it will be written in the pro-
gram loader and memory pack, but the
ERROR lamp will light and operation
will not start upon turning on power
of the FA-1J.

Note: Setting must be completed before
transferring a program to the
memory pack.
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FUN33 Sequential Monitor

1. Monitoring functions include the 8-point simul-
taneous monitor function using the MON key and the
sequential monitor using FUN93, The 8-point simul-
taneous monitor function performs monitoring for
statuses at 8 points of 1/Os, internal relays or shift
registers simultaneously or one timer or counter
status. The sequential monitor performs monitoring
for the status of an 1/0, internal relay, shift register,
timer or counter instruction written at each address
sequentially.

2. The sequential monitoring can be performed at each
address containing a LOD, AND, OR, OUT, SET,
RST, TIM or CNT instruction.

3. Monitor Display

®|/0, IR or SFR
B: ON
O: OFF
No display: Communication or sequential monitor-
ing is impossible at the address {instruc-
tion word).
®Timer or Counter
B: Time-up or count-up
0O: During counting or in halt
No display: Communication or sequential monitor-
ing is impossible at the address (instruc-
tion word).

Where a NOT instruction is included, the display is
reversed.

OO: ON (time-up or count-up)

M: OFF (during counting or in halt)

\

| Operation Sequence |

©® Key Operation

@@@@

o Display

FUM TRE MM @)

To execute monitoring: 1 }

[ (To execute monitoring)

[D@@LFUH TEZ  MOH ]]
clajaal
=

Address No. to start sequential monitoring

{Exampie Display)

r— e £
[ Lt LLIL iy _,3]
I T ™ =T
Instruction  No.for ° Status
Address No. Word Monitoring Display

The above example of display indicates that Input 50
of the LOD instruction written at Address 123 is ON.

The preceding or subsequent address can be monitored
simply by pressing the @ or @ key.

Unless the sequential monitoring is canceled, reading
an address will execute monitoring the address con-
tinuously.

To abort monitoring: 0

l (To abort monitoring)

) [FUH  TES  HOM

£
|

|Supplementary |

1. With FUN93 set to 1, each instruction key can be
entered.

2. With FUNG3 set to 1, however, if the program loader
is powered by an AC adapter without connecting the
loader to the CPU module, response to strokes on
instruction keys will slow down. Set FUN93 to 0
before pressing instruction keys.
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FUN94 TIM/CNT Preset Value Modified
Data Readout

FUN9S5 TIM/CNT Preset Value Modified
Data Readout

1. When preset values of timer (TIM),
or counter (CNT) are modified
during operation, it is possible
to rewrite the preset values of a
program within the program loader
to its new preset values.

| Operation Sequence |

o Key operation and display

Ke
npq):r:l- (Address)
tion

ZRIEEENE

) | 188 FLH E

@ [ 188 FUM g )

v

B9 [FUMZ4 TC CHAMEE?

Check once again to see if the modified data may be
rewritten; If OK, execute data rewritine,

= [Fues TC P T L

Execution end

[Furza TC

EMD |

| Supplementary |

l. Prior to execution, ensure that
the program in execution coin-
cides with the program within
the program loader.

2. For the modification procedure of
preset values during operation,
refer to "Changing Timer and
Counter Preset Values during
Operation' on page 144.
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. Modification of timer and counter
preset values can be cleared to
restore the preset values before
modification.

| Operation Sequence |

e Key operation and display

Key

opera- (Address)

tion 's _ A
o @ FUH

\

, - —
H FLUH =t
CEE— —
SRR 4

.

i

D-0-0-

= [FUMSS T-C CLERRT

Check once again to see {f the data may be cleared;
if OK, execute clearing.

~

1 {
oy (FLHZE ToC B T L

Execution end

- g e e, -
. : .

- 3 DL l ~ Nk

oo . . st .

7

| Supplementary |

1. When FUN95 is executed, the preset
value programmed in the memory pack
is set.
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[ FUN96 Error Status Readout during Cassette Operation

1. When an error is displayed on the program loader's display during cassette
operation, error details can be checked.

| Operation Sequence |

¢ Key operation and display

K
o:zratlon (Address)

i

1G5 FLM B
® | 188 FuUH 3
DE |

{
1B FLE
O (1o 7

Four types of errors are on the display depending

on their contents.

e Error display

[ Supplementary |

1. Once FUN96 is executed, error memory is cleared automatically.

®

CHT

L

ERROE

No error

CHMT READ ERROR

Cassette cueing error

CHT ERROR &

-

s
T
el
5=
eaete
1
1™
el

H
LS

"

Display of error address No.

Error address No.

[CHT HEAC ERFOR

Function (FUN) area error
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FUN98 Program Check

User programs can be checked. Programs are checked for
every step: if an error is found, the error item and its
address are displayed. Programs should be modified or
corrected for every error displayed, and FUN98 execu-
tion should be repeated until a “CHECK OK'’ is display-
ed.

{Operation Sequence |

Upon completion of program input, check the program
using the followmg steps.

START '

Execute FUN98,

() (o) (o) )

Program error

Check the error item and
error address display.

1

Read out, correct and mod-
ify the error address.

L]

“*CHECK OK"* is displayed
and program ends.

® Key Operation and Display
Key
Operation (Address)

] Check Display |

®The check display comes in seven types as follows
depending on the contents.

O |FUM3E MO PROGRAM
e | EM: ERFRIR |

No “END’’ has been inputted into the program.

®© | MCR ERR 153

Only MCS or MCR has been inputted.

-

o [ JEML ERFR 217

Only JMP or JEND has been inputted.

® |FROGRAM ERF 16|

®Only either of the two-address instruction is
inputted.
® User program is damaged.

7

® =1 ERR SY:

L )

Program capacity data is damaged.

o [FUMZE CHECK Ok

@ 1‘:":1 FL”“ ) Program check end message —
L ~ |Supplementary |
C) | 188 FUM T | orogram; the error st the smaltest aderess s dispiayed
i
186 FLH i
] ) N
. JEMD ERR 3@
e e

Error Contents

Error Address
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| FUN99 Program Loader Hardware Check ]

1. The program loader display unit and internal memory function can be checked.

2, During the display test, all bits from O to 9 are displayed: check the dis-
played characters.

3. For internal memory function checkout, the entire internal RAM's readout and
writing are checked. (Checking is carried out for every 0.5K byte, display-
ing B .)

® Key operation and displayn

BO0®

If all functions are normal, the following is displayed,
thus completing the processing.

|___FAM TEST mﬁl]

When an error occurs during internal RAM checking, the
display is as follows.

|__MEMORY ERROR )

[ Supplementary ]

1. The program/lock selector switch can be used to change checking speeds.

. PROGRAM PROGRAM

- Fagt

Slow

LoCK LocK
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Program Basic Operating Procedures

| 1. Clearing User Memory | 2. Setting Addresses
1. The entire program memory within 1. It is possible to set any address
the program loader is cleared. Be of the program within the program
sure to do this before starting loader. When the designated ad-
programming. dress is larger than the maximum
value (964 steps for 1K steps and
2. After memory erasure, "END" in- 4,036 steps for 4K steps), the
structions are written at each error buzzer alarm is given, there-
step. by stopping execution: in this
[ Operation Sequencej case, enter the proper address.

| Operation Sequen—t_:e |
® Key operation and display @ ()

K . .
of,zmuonr (Address) . o Key operation and display (to set address 123)
- gy oo
«) | 5 DELT
J operation__(Address)

1 g R e,
@ ’ = DELT ERD ) i SR | I j

. ( oo IR D X |
. \ (1) o D 1
ENTR : E” E-' \ J

L | .
[Supplementary | ®) 5 ADES 15

RN

— ~
{

1. When the program/lock selector 4 = . _—
switch is set at "LOCK", execution [:] ES }4[3Fﬂ23 o
is not possible. | - )

2. All "FUN" settings are also clear- r = —
ed. Upon completion of clearing, ,,_f.:; Li ;[::, 1
the program capacity of the pro- _ J

gram loader is set at 1K steps.

[ Supplementary |
3. The program in the memo k 1
progra memory pack 1s 1. Key operation is possible whether the
not cleared. ..
base unit is in operation or not.

2. When the CLR key is pressed continu-

ously three times, the address is set
at "0" .

Key operation

(Address)

L LD j
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| 3. Entering Program Instructions |

1. Enter a program instruction into the memory within the program loader.

2. When the ENTR key is pressed, the format and data are checked: if an error
occurs, the buzzer sounds, and the program instruction is not entered.

3. Upon completion of program writing, the address is incremented by 1 and the
program at that address is displayed.

[Operation Sequence] L
I
» 2 EM |
:
setting

]
Blalc

® Key operation and display

[ Supplementary |

1. No writing operation is possible

The operation procedure for this sample circuit is when the Program/Lock selector
h: . . .
o | 1 switch is at LOCK.

—

2. The OUT instruction cannot normally

20 be used in double; however, since
-h———4}——-‘ this may be required for program-
ming with the FA-1J, an error buzzer
Key operation sounds, but the program can be

@@ entered. (Use in double is such

that the same output No. is used
(Address) more than once.)

= EEPJ[) 3. The same number cannot be used for
- ) both timer and counter instructions.
When writing, a "DOUBLE ERROR" is

- _— displayed.

& L0 il

' | DOUELE ERROR

L f}[} i 4. When programming instructions (TIM,
L - ” ) CNT or SFR) requiring two addresses,
the first-address instruction must

. be programmed first, otherwise the
EZFJEJ program instruction cannot be en-
tered.

T
R

-0 - @
J

=
z
Z
»

ot

f R— ) 5. For a program capacity of 1K steps,

1 lJ&i the last address is step 964, where
only the END instruction can be pro-
- — grammed. At address 963, a two-ad-
1 er? “u dress instruction (TIM, CNT or SFR)
- o - ) cannot be programmed. When a wrong
operation is carried out, the fol-
lowing message is displayed.

J | OMVER EFFOR |

1 f:”;: :zgﬂgﬁ For a program capacity of 4K steps,

- ) the last address is step 4,036, and
this is the same with 1K steps.

-y
i
1
=
o
i d

H-E0-0-0 -

= 1206
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W. Reading Out Program |nstructionsJ

1. Programs within the program loader can be read out upward or downward in se-
quence.

2. By pushing the & or * key, the address is moved up or down sequentially in
the direction of the arrow, and each program instruction is displayed.

[ Operation Sequence |

& ,,,,,, This key reads out the values sequentially
downwards. .
T This key reads out the wvalues sequentially
VERI)"TTTT upwards.
o Key operation and display [ Supplementary |

- - - T : 1. When reading out the address next
€ opera on rocedure or s circuit exa e ' .
1o ae tollovs.| P to the last address, the "OVER

" 200 ERROR" message is displayed.
H—(O—4

1
— |
L k iR ERECE J
[]
Address Igzzdn Data
100 LOD 1
101 OR 200
102 AND N 10
103 OUT 200

Key operation
(To read out top address setting)

Clo0a®

(Address)

L

l
1A QM0 15

i h J
1@l OF T
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| 5. Deleting Program Instructions |

1. It is possible to delete a specified number of program instructions in the
program loader starting from the address presently displayed.

2. Upon completion of deletion, the effective program is shifted up.

[ Operation Sequence |

Read out the top ad-
dress to be deleted. Program after deletion

{ ,
No. of 1ns:ructionsJ
Co be deleted ENTR ] I 1 200

e Key operation and display

The operation procedure for this circuit example
is as follows. ¥
3 Address Inst'n Data
1 YT 200 Word
1 s A1 L 90 L.0OD 1
91 OR 2
— B 92 OUT _ [ 200
Inst'n
Address Word Data
90 LOD 1
91 OR 2
92 AND N 3
93 AND 4
94 OUT 200
The following in this program is deleted:
3 ﬁ__
To delete the above, delete the two instructions
at addresses 92 and 93.

Key operation
(To set the top address 92 to be deleted)

CloloiD

(Address)
, I N g X w ]
Sal i wud
(Input thé number Oof program Instructions to be g
deleted, _2)
e e ossa ﬁ
«) | w2 DELT
® olece * faeee
. J

2 DELT

..@._
O]

(%)
=/
&3:
F
e
i1
.::!

111
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| Supplementary|

1. No writing operation is possible when the Program/Lock selector switch is set
at "LOCK".

2. When an instruction (TIM, CNT, SFR, FUNLIOO to 147, FUN200 to 247, FUN300, TIM-

FUN, or CNT-FUN) requiring two addresses is included in the program to be de-
leted, both addresses are deleted as one program instruction; therefore, the

number of specified program instructions does not coincide with that of deleted
program addresses.

1
(Ex.] Address Inst'n Data
Word
The top address 50 LOD 1
to be deleted - 51 TIM 5 Simultaneously
(No. of addresses 5D 50 deleted
to be deleted: 1)
53 LOD 2
54 AND 3
2
Inst'n
Address Word Data
50 LOD 1
51 LOD 2
52 AND 3

3. When the deleting operation is carried out with the second address of « two-

address instruction on the display, two addresses are deleted as one instruc-
tion.

[
Address Inst'n Data

Word
The top address 50 LOD 1
to be deleted - 51 TIM 5 Simultaneously
(No. of addresses deleted
to be deleted: 1) 52 50
53 10D 2
54 AND 3
$
Inst'n
Address Word Data
50 LOD 1
51 LOD 2
52 AND 3
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| 6. Inserting Program Instructions |

1. A program instruction can be inserted at any address.

2. After reading out the address to insert a program instruction, input the pro-
gram instruction in the same format as with program writing, except pressing
the INST key instead of the ENTR key. The existing program instructions from
the designated address to the last address are shifted down by one step, and
the entered program instruction is inserted.

| Operation Sequence |

Program after insertion
l Read out the 1
address to insert 200
u 13
{ T 0
()
® Key operation and display
Inst'n
Address Word Data
The operation procedure for this circuit example
is as follows. 10 LOD 1
11 OR 2
i 20 12 AND 3
—} *
t 3 13 OUT 200
12 Insert (_i l-)
] I i
Inst'n
Address Word Data l Supplementary ]
10 LOD 1
11 OR p) 1. Program instructions cannot be
12 oUT 700 inserted when the second address
The following is inserted at the asterisked (%) of a two-address instruction
position in this program: —Hi (TIM, CNT, etc.) is displayed.
For this purpose, insert an "AND3" between addresses 2. Insertion is not possible at the
11 and 12.
second address of a two-address
instruction. First insert an
Key operation instruction word at the first
(To set_address 12 for insertion) address, then insert data at the
@@ second address.
(Address) _—
T TH T AL
12 0L bk
1% FHD
l
(2) 150 SR 7
sde elese 3 tee® tees®
|
1T oouT Em
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7. Changing Timer and Counter Preset Values during Operation

Preset values for timer and counter can be modified during operation regardless
of the type of memory pack.

| Operation Sequence |
1) Read out the Timer (or Counter) No. 3) Enter new timer and counter preset
to modify. values to be set or modified into

the memory pack.
Key operation

‘ @ Stop operation
?. @ Transfer the new preset value and

program presently in the RAM memory
of the CPU unit into the program
m-may‘ loader.

[TF':_ l’© Q C:j Key operation
TIH or CNT No. Preset value @
- . B T—
Em L2 T CHARGES

TIM or CNT

2) Program a new preset value.

$
The display changes ENTR - l‘. " ':I T " F‘ T ]
DREEE () L34 TC
or counter No. o
When ended normally (Display during execution)
New preset value

ALK T = |
Note: Since a new preset value is k:ljll"'dl 11”' E:rlLJ

entered into the FA-1J CPU unit's
RAM memory by operations 1) and
2) above, preset values for the
program in the memory pack are
not modified.

e Program and data movement

RAM
memory

Program
loader Hemory Program
T r P B
pac
"CPU unit ]
CPU unit

Writing a new preset value The contents of the RAM memory in the CPU

The RAM memory (new preset unit are transferred to the program loader.

values for timer and counter)
in the CPU unit is preserved
for about one week (at 25°C)
after power failure. However,
when a CMOS-RAM pack is used,
the memory is backed up by a
battery in the memory pack.
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N

® Transfer the new preset value within the program loader to the memory pack.

e For CMOS-RAM
Install the memory pack in the CPU unit.

e For E’PROM and EPROM*
Install the memory pack in the loader.

‘PROMI ENI’R‘ -

* For EPROM, a program can be entered only into a new memory pack in
which no program has been written.

{ Supplementary |

1. To clear a modified preset value and restore the original preset value before
modification: : '

Key operation

4

= [|:: LSS T-0 CLEA F"J

3

FLHZS T k|

Program and data movement

Program
losder Hemory
pack
A

CPU unit

@ Clear the CPU unit RAM memory.
(@ Enter the data (timer/counter preset values) within the memory pack into
the RAM memory of the CPU unit.

In this operation, all timer and counter preset values are returned to their
original condition before modification. Consequently, to restore specific
timer/counter preset values, enter the original values according to the opera-
tion sequence in 1) and 2) above.
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| 8. Operation by SET/RST Instructions ]

1. Input and output, etc. can be set (ON) or reset (OFF) directly from the loader
only during operation, using the SET or RST instruction.

2. The following contents can be controlled.

Output ¢ Nos. 200 to 357
Internal relay: Nos. 400 to 697
Special relay : Nos. 703 to 717
Shift register: Nos. 0 to 127

@® Both SET/RST instructions turn ON or OFF only when the ENTR key is
depressed. When the next instruction is executed, both instructions
perform the functions as per the sequence.

e Input : Nos. 0 to 157

CD During one scan time, the input is set (ON) or reset (OFF).

[ Operation Sequence] [Ex.] For the following circuit, input

1 is turned ON by the setting

@ @ @ operation to actuate the self-
- holding circuit, and input 2 is
l " Required only for turned OFF by the resetting
the shift register operation to release the self-

or holding circuit.

o Key operation and display
(To set output No. 200)

2
Al

I}l
(Address) 200
L — _ 2
s b TRS

N
i,,;:;
Fr]
......i

it
L
HER
iTi
—
b1

ORNOENS
171
i
M
—
I
XN

1o
'.1-
I
3
s
3
-
;s
R
Y
1o

=)
i
-
7}
anevmed
| %]
i'!"'
s
ewele
=
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[ Supplementary|

1. The time chart when the output in the following sample circuit is turned ON by
the SET instruction:

This time chart shows that with input 1 always OFF, there is a difference in
operation between @ (before execution) and @ (after execution).

+_____1 }L (:)20] |

(:)‘When "SET201" operation is performed before OUT201 execution

SET201 OUT201 execution (OFF immediately
entered when the program is executed.)
END

inst'n END inst'n

201 incternal memory t

Outpucr 201

|
|
I
i
+
|

(:) When "SET201" operation is performed after OUT201 execution

END
END , SET201 inst'n  0UT201
inst n entered i execution
0ouUT201 execution\ ‘ {

[
201 internal nemory —{———_--

I ]
output 201 _1 -
] / |
i
T 1 T

1 scan time '/ 1 scan time

Output 201 is ON for
one scan time.

Note: 1. If internal memory 201 is ON during an END instruction execution,

output 201 also goes ON, and if internal memory 201 is OFF, output 201
also goes OFF,

2. As described above, it should be noted that the output cannot be turned
ON or OFF, depending on the output condition at the moment.




RETRIEVING PROGRAM INSTRUCTIONS

Retrieving Program Instructions

1. The address of the designated program instruction can be retrieved from the
program in the program loader.

2. Retrieving can be performed by designating a required program instruction in
the same manner as entering a program instruction, except pressxng the & or
* key instead of the ENTR key.

3. The designated program instruction is searched for in the direction of the
arrow on the 3 or t key starting from the specified address, and when the
designated instruction is located, its address is displayed.

4. If the designated instruction is not found, an error buzzer will sound, with-
out changing the 'address display.

[ Operation Sequence | e Program list
! ]
PGEdou::head«wss Address Inst'n Data
to start retrieval. Word
] H
P inst’ 100 LOD 1
ofjo T
. . I 102 AND 3
" Sampls desrat for rtiein o e
prog 104 | LOD N A
105 AND 5
o0 T T

107 OUT 201
@ @ @ @ From the above circuit, the AND3 in-
struction is retrieved.
B0 |

. @ ® Key operation and display

not| [rim

B B O 6 -
{_Sample Retrieval |

C)
O [ 1oz mrp T |

e Relay diagram

1 3
i
y 'Lz | Supplementary |
6
[P |_ 1. Even when the Program/Lock selector
AT R X . .

switch is set at LOCK, retrieval is
possible.

2. Every program instruction is re-
trieved one at a time. Even the
same program instructions cannot be
retrieved continuously.
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TRANSFERRING PROGRAM INSTRUCTIONS

Transferring Program Instructions

1. Programs can be transferred between the memory of the program loader and the
memory pack mounted in the CPU unit. :

2. Transfer operation comes in three types:

(1) Writing operation .
Writing programs from the program loader to the CMOS-RAM memory pack
mounted in the CPU unit.
(2) Reading operation.
Reading out programs from the memory pack mounted in the CPU unit to the
program loader.
(3) Verifying operation
Verifying the program contents of the memory pack mounted in the CPU
unit and the program contents within the program loader.
CPU
unit
Program
loader
cC—3
T 4>
Memory (1) Writing ——
pack (2) Reading —e
(3) Verifying ~=—=

{ Supplementary |

1. Writing operation is possible only when the CMOS-RAM memory pack is installed.

2. When the program loader is not connected to the CPU unit, a "Receive Error"
message is displayed.

Display
| RECIVE ERROR |

3. When the Program/Lock selector switch of the program loader is set at LOCK, a
buzzer signals that the operation is erroneous.

4., When a rewriting operation is carried out without changing the program in the
program loader after the TIM/CNT preset values have been modified, the TIM/CNT
preset values in the program loader are set.

5.

When a writing operation is performed or the memory pack is replaced, the TIM/
CNT preset values modified data is automatically cleared.
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' TRANSFERRING PROGRAM INSTRUCTIONS

I Relation between Transfer and Program Capacity]

Loader ' Memory Pack
Program Program Execution Result Error Message
Capacity* | Capacity
A 1K-step program is entered
K — I into the FA-1J RAM pack.
A 1K-step program is entered
into the FA-1J RAM pack.
§ 1K 4K The memory pack's program
X capacity becomes 1K steps.
4k —t+— 1K No writing is possible, PC SIZE ERROR
4K 4K A 4K-step program is entered
.into the FA-1J RAM pack.
1K 1K A 1K-step program is read
into the program loader.
1K =—1— 4K No readout is possible. SIZE ERR 4K
IS
2
3 A 1K-step program is read
o into the program loader.
U B —
~ 4K 1K The program loader's program
capacity becomes 1K steps.
4K L 4k A 4K-step program is read
into the program loader.

* When a 4K-step program loader is set to 1K steps, it has the same function
as a lK-step program loader.

Note: The program capacity setting data (1K or 4K) preset in the program

loader is also entered into the memory pack simultaneously with program
transfer.
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TRANSFERRING PROGRAM INSTRUCTIONS

|Writing Operation]

Programs are entered from the program loader into the CMOS-RAM memory pack
mounted in the CPU unit.

{ Operation Sequence | [ Error Display |
After checking that the RAM memory 1. When an EPROM or E2PROM memory*
pack is installed and the FA-1J is pack is installed in the CPU
not in operation, follow the steps unit, no writing operation is
below. possible, and the following
error message is displayed.
K
T | FC ROM PACE )
| 1EE TRS |
! 2, When a writing error occurs in
[TF“" LT F EOo 1 the CPU unit, the following
R - error message is displayed.
! l Short for Loader

To PC
Check the writing operation execution.

| | PC Rl ERROR
= RS L TP | e ——

(Display during execution) 3. When a communication error

occurs, the following error
When the writing operation ends normally, the . 1 d
following message is displayed: message is dlsp ayed.

TRELTF EMD |

| RECIVE ERFOR |

4. When a 4K-step program is

'~ written into a IK-step memory
pack, the following error
message is displayed.

|_FC SIZE ERROR )
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TRANSFERRING PROGRAM INSTRUCTIONS

|Readout Operation |

Programs are read out from the memory pack installed in the CPU unit to the

program loader.

[ Operation Sequence |

Key
operation

H
[TF:'_‘:'. FT L&D j

I Short for PC To

1 Loader

(Address)

1G5 TRS |

Check the readout operation execution.

!

e [TRE F T L

(Display during executfon)

When the readout operation ends normally,
the following message is displayed.

TREF TL EHM: | =

- 152 -

Error Display

1.

. When the program capacity of

When program CRC checking finds
an error, the following error
message is displayed.

| CRC ERROR ]

program loader is set at 1K
steps, (or a lK-step program
loader is used) and a 4K-step
program is read, the following
error message is displayed.

| SIZE EFR 4k |

When a communication error
occurs, the following error
message is displayed.

| RECIVE EFROR




TRANSFERRING PROGRAM INSTRUCTIONS

| Verifying Operation |

Verification between the program of the memory pack installed in the CPU unit
and the program within the program loader is performed.

| Operation Sequence |

Key
operation (Address)

RS | 1 Eﬂa ;F’E: ]
1 I .
TRE L AP G0 7

| Short for Loader

i And PC

TRE L A F J

(Display during execution)

When the verifying operation ends normally,
the following message is displayed.

MRS L AP

EHD |

| Error Display |

l. When a communication error
occurs, the following error
message is displayed.

| FECIVE ERROR |

2. When a verification error occurs,
the following error message is
displayed.

RS L A P ER 239

Error
address No.

TRE L A F ER FUH

Error in the function
registration area




' PROM WRITER OPERATION

PROM Writer Operation

A program within the program loader can be written into an EPROM or EzPROM, and
a program in the memory pack can be read into the memory of the program loader.
The contents of each program can be verified as well.

Memory E*PROM
pack EPROM

J — Writing
Reading
== | = Verifying

Program loader

Note: Do not write, readout or verify a CMOS-RAM memory pack.
The program may be possibly changed.
| Supplementary |

l. Prior to the PROM writer operation, install an E?PROM or EPROM memory pack in
the program loader.

~—EPROM or EPROM
memory pack

2. When the Program/Lock selector switch is set at LOCK,

an operational error
occurs.

3. When stopping operation halfway, press the CLR key.

4. o Writing time
E?PROM 4K steps: Approx. 50 sec
EPROM 4K steps: Approx. 6.5 min

e Reading time
E?PROM 4K steps: Approx. 5 sec
EPROM 4K steps: Approx. 25 sec
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PROM WRITER OPERATION

L Relation between the PROM Writing Operation and the Program Capacityj

Loader Memory Pack
Program Program - Execution Result Error Message
Capacity* ! Capacity
1K 1K A 1K-step program is entered
into the memory pack.
} A 1K-step program is entered
g 1K 4K into the memory'pack.
ot The memory pack's program
2 capacity becomes 1K steps.
4K —+— 1K No writing is possible. SIZE ERR 4K
4K 4K A 4K-step program is entered
into the memory pack.
1K 1K A 1K-step program is read
into the program loader.
1K =—3— 4K No readout is possible. SIZE ERR 4K
LS
2
3 A 1K-step program is read
S LK ~—— 1K into the program loader. -
o The program loader's program
capacity becomes 1K steps.
A 4K-step program is read
4K «—F— 4K . —
into the program loader.

* When a 4K-step program loader is set to 1K steps, it has the same function
as a lK-step program loader.
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PROM WRITER OPERATION

| PROM Writing Operation |

Programs within the program loader are written into an EPROM or E2?PROM memory

pack.

ror Display

| Operation Sequence |

Key
operation (Address)

EE

|
FROM WRIT G0 7 |
{

Check the writing operation.

l
ooy [y o oy
&:’*‘-. P Dl T }
(Display during execution)

When the operation ends normally,
the following message is displayed.

FROM WRIT EMD |
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L.

When an attempt is made to write
a 4K-step program into a 1K-step
memory pack, the following error
message is displayed.

| SIZE EFR 4K |

When a writing data error occurs,
the following error message is
displayed.

D™ 1 NCTE R S O IR [ oy
E R IR i.!.ri'-. I N ol 1 -..'11
—

Error address No.

When an EPROM has not yet been
erased, the following error
message is displayed.

M; Ot HOT ERASE j

. When the function setting area

data within the program loader
is abnormal, the following
error message is displayed.

cove spe sesny goose eoee zose, sose sss
STTE S B s
UL KW N ORI I

. When no memory pack is installed

in the program loader, or a func-
tion setting area error occurs,
the following error message is
displayed. ‘

. When the program capacity data of

the memory pack is abnormal, the
following error message is dis-
played.

| EIFE ERR




PROM WRITER OPERATION

N

| PROM Readout Operation |

The program can be read out of an EPROM or E?PROM memory pack mounted in the

program loader.

[ Operation Sequence |

key
operation (Address)

[1E_ FROM }
|
f& ROM REAL  &O7 ]

l

Check the readout operation.

FROM READ )

(Display during execution)
When the readout operation ends normally,

the following message 1s displayed.

FROM FEAD  EMD |

| Supplementary |

When the program capacity data is
abnormal, the contents of the memory
pack are not read. However, accord-
ing to the following key operation,
program reading becomes possible.

Key
operation iAddress)

LEE PR |

)
& [FROoM G0 7|
l .

= PROM REACF GO 5 )

|
R

When ended:

PRI

D

(Display during execution)

Pl Al M

Lérror Display |

1. When a memory pack program capac-
ity error occurs, the following
error message is displayed.

This error occurs when attempting
to read a program designated at
4K steps from a memory pack into

a program loader designated at 1K
steps.

| SIZE ERR 4K |

2. When an error occurs during writ-
ing a program into the memory of
a program loader after reading
out, the following error message
is displayed.

FROM READ ER 315

Error address No.

3. When the read program CRC data is
abnormal, the following error
message is displayed. 1In this
case, however, the program is
read into the program loader.

| CRCERROR

4. When the memory pack is not
mounted in the program loader, or
when the memory pack's program
capacity data is abnormal, the
following error message is dis-
played.

| SIZE ERR

- 157 -




' PROM WRITER OPERATION

| PROM Verifying Operation |

Verification between the program within the program loader and the program in
the memory pack mounted in the program loader can be perfcrmed.

[ Operation Sequence |

Key
operation (Address)

| Error Display |

l. When the program loader's program

| 188 PROM

-

FROM LERT

i

ENTH) F’ P l:! f"l l..} F i !

J

(Display during execution)

When ended normally, the following
message is displayed.

FROM VERI EMC |
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capacity is different from the
memory pack's program capacity,
the following error message is
displayed.

| SIZE ERR 4K |

When a verification error occurs,
the following error message is
displayed.

FROM UERI ER 31%
L

Error address No.

When a verification error occurs
in the function registration area
or when a memory pack is not
mounted in the program loader,
the following error message is
displayed.

FEOM VERT

EF FLH




AUDIO CASSETTE OPERATION

Audio Cassette Operation

Programs within the program loader can be recorded (written), played back (read
out) and verified, using a commercially available audio cassette tape recorder.

| Supplementary |

1. When the Program/Lock selector switch is set at LOCK, cassette operation is
not effected.

2. When sfopping operation midway, press the CLR key.

3. Use the optional cassette cable (PL-C1) to connect the program loader to the
tape recorder.

[ Relationship between Cassette Operation and Program CapacitVI

Cassette
Program Loader
LB Program Execution Result Error Message
Capacity Capacityk
Data P y
1K —e 1K A 1K-step program is read

into the loader.

A lK-step program is read

)= into the loader.

2 — —_

S 1K - 4K The loader's program

§ capacity becomes 1K steps.
4K —= 1K No reading is possible. SIZE ERR 4K
4K —e 4k A 4K-step program is read

into the loader.

* When a 4K-step program loader is set to IK steps, it has the same function
as a lK-step program loader.
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AUDIO CASSETTE OPERATION

| Cassette Recording Operation |

The program within the program loader is recorded onto a cassette tape.

| Cable Connection |

o Mol 1 QO

EAR
MIC EAR Microphone jack
Program (Audlo cassette)
loader

| Operation Sequence |

After checking that the cassette tape has been rewound completely, set the tape
recorder to the REC mode and start the tape running.

Ke
°P§fation (Address)

— (.
) |14
!

EN”‘) ! .

- i
!
Check recording operation.

i

J
(Display duting execution)

e [mmediately after the ENTR key is pressed, * is displayed for approx. l4 seconds.
During this period, the cueing mark is recorded. After that, * starts to blink,
thus starting program recording.

® Recording is performed three times: if the recording is normal, a "P" is dis-

played at the end of each recording, or if it is abnormal, an "E" is displayed
at the end of each recording.

CHT REC R R 4

|

First Second Blinks

When recording is completed three times, the following message is displayed.

CMTREC EHD

[Recording Time Requireﬂ

IK steps: Approx. 4 minutes 15 seconds
4K steps: Approx. 17 minutes
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A taste.

AUDIO CASSETTE OPERATION

| Cassette Playback Operation |

The program recorded on a cassette
tape is read out to the program
loader memory.

| Cable Connection |

° ‘ MIC Clﬁ)
TEY; EAR' U]]]

MIC EAR Earphone. jack
Program loader (Audio cassette)

| Operation Sequence |

Key
operation

o) | 18 T |
!
= [CMT  REAL GO 7 )
|

Check the playback operation.
|

e ST READ n

|
Simultaneously with pressing the ENTR
key, set the cassette tape recorder
to the PLAY mode.

(Address)

o The playback operation ends when any
one of the three recordings is read
normally.

CHMT  READ EMD |

e If an error occurs, an "E" is dis-
played, continuing the next reading.

EMT FEAD E E #
b

lst 2nd
error error

e When the program cannot be read, the
following error message is displayed.

CHT  READ ERFOR |

| Cassette Verifying Operation |

Verification between the program
recorded on the cassette tape and
the program of the program loader
is performed.

| Cable Connection |

O
U ﬂ EAR

MIC EAR Earphone jack
Program loader (Audio cassette)

[ Operation Sequence |
igzrat ion | p (Address)
our e CpT
oL J
) [EMT  UERI GO 7
) ) J
'.— * sspoe —ooe J )
= [CHT  LERT ¥

— J

Simultaneously with pressing the ENTR
key, set the cassette tape recorder
to the PLAY mode.

e All three recordings are verified:
if normal, a "P" is displayed, and
if erroneous, an "E" is displayed.

CHT LERI F P

t !
First Second Blinks
When three verifications are com-
pleted, the following message is
displayed.

VERI  EHD |

o If at least one error occurs, the
following error message is dis-
played at the end.

CHT  UERT ERROR |
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MONITORING OPERATION

Monitoring Operation

1. I/0 performance and the counted 1/0 and Internal Relay Monitoring
values of timers, etc. can be Operation

readily monitored during operation,
using the keyboard switches.

1. The monitored status is displayed
in units of 8 points, starting from
the designated number.

The following can be monitored: 2. The monitored state is displayed as

(1) 1I/0 performance status follows.
(2) Timer counted values and perform- .
ance status M ON display

(3) Counter counted values and per-
formance status

(4) Internal relay performance status

(5) Shift register performance status

Others:

O OFF display

| Operation Sequence |

l ! 1/0 or Internal
MON ( Relay No. JE) or @

e Key operation and display

[Ex.] To monitor Output No. 200:
2. The next data is updated and dis- Key (Address)
operation
played, using the & or t key.

b | 1EE IO |
|
a
l

(6) Program remaining step display
(7) Scan time readout

3. For the monitoring operation, always
connect the CPU unit and program
loader.

ClEe POk :-}
[ Supplementary | r

) | 1=& MM 2

1. Monitored data is updated and dis-

played every 100msec. ! _
2. To cancel the monitoring operation, E:j 1£aﬁa P1i]f4 :2(3:3
press the CLR key. L
!
3. Even when the program loader's .
Program/Lock selector switch is set (:j I1 Sl CEOOEn e
at LOCK, monitoring can be per-
t ot
formed. Mo,,m, I 22222222
Monitor top No. 0 0 g g 2 2 g g

Output No. (ON) (ON) (ON)
Next 3-point monitor

O W 2@ somoosoo

R
2 2222222
R
01 23 4567
(oN)  (ON) (ON)
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MONITORING OPERATION

| Timer/Counter Monitoring Operation |

1.

The counted values are monitored
in the subtracting mode for

timers and 'in the adding mode for-

counters,

. The monitor display includes the

timer or counter number, counted
value and ON/OFF-status.

. For both counter and timer, the

ON/OFF-status display is as fol-

LShift Register Monitoring Operatim

1,

The ON/OFF-status of each bit of
the shift register is displayed in
units of '8 points. The display is
as follows.

B OoN (1)
O OFF (0)

lows.

| Operation Sequence |

B ON (Time up or count up) @gﬂ
O OFF (Counting or stopping)

| Operation Sequence|

) L) () = ()

o Key operation and display
[Ex.] To monitor Bit No. 5 of the shift

O~ (1~ (imr )= (4] == (o)

operatio

Counter
@y - (o) - (&= )= () o (1) =

@ Key operation and display

|

[Ex.] To monitor Timer No. 10: 1

Key

operation , (Address)

1EE MOH

)

!

- @

m) o LEE PR

TIM e

e Mok

) {

register:

(Address)

LTEgr MO

e oM SFE

LG8 MOM SFR 5

—

H"fF = DOECEOOE
Monitor I 5 S 7 8 9 IO l'l |'2
Monitor top bi l (ON) (ON) (ON)

Bit No

"r:[fﬂ 1 Next 8-point monitor

|

LE PO

T 18 O

H-6&-0-

MTIF 168

0 123

=

Timer No.
1 Monitor
Next Timer No. monitor
$

Counted
value
ON/OFF status

|- ON
O oFF

© [MTIM 11

1 4EET]
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MONITORING OPERATION

Reading Out ERR80 Contents |

When "ERR80" occurs, the error
contents can be read out by the
following procedure.

{ Operation Sequence |

Key
operation

BEE - O

e Display

j

Error code display

Program Remaining Step Display

The number of remaining steps within
the program loader can be confirmed.

| Operation Sequence |

Key :
operation (Address)

g () [ VB HDES 235

For details of error items, see page 123.

—
Number of remaining
steps which are
programmable

Reading Out Scan Time ]

The scan time of the program written
in the FA-1J can be read out.

Operation Sequence |

Key
operation

I T T
Scan time monitor * Scan time
(msec)

¥ No meaning
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MONITORING OPERATION

Reading Out Allocation Numberﬂ

The following usable allocation numbers are read out and displayed.

1. Input No.
5. Timer

| Operation Sequence |

=lopo

® Key operation

2. Output No.
6. Counter

=
(Jropue g 1 =R R
‘ -
Output g geere - g0 goave oo
Q 4 OUT EEEeIET
Internal I R
relay |l IF A I e
!
Special ([ m s .
relay (It} = R 1S B
}
Ti - .
O T L
|
10-msec
Jrimer [ TIMZ - T
External R
analog [jf T T k™" i T
| timer M Ti= i ot
Counter | e v . -
(e B B 47
Shife p—
register U’i e o -1

)

Single
output |P1 LT
i

3. Internal relay
7. Shift register

| Supplementary |

4. Special relay
8. Single output

1. Pressing the t key moves the display in the reverse direction.

2. To cancel the readout, press the CLR key.
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MONITORING OPERATION

[ Reading Out Data Register (DR) ]

The contents of Data Registers DRO to DR99 can be read out.

Data Register |Operand No.
DRO 800
DRI 801
DR2 802
DR99 899

Data registers are read out using operand numbers.

| Operation Sequence |

Eﬁa [Data Register Operand No] [Ej or [E]

® Key operation and display

[Ex.] To monitor Data Register 10 (DR10).
DR10 monitors Operand No. 810 as shown in the table above.

J

fosesde

-mo;ltor Data Contents
register

Operand No.
corresponding to
data register

|

Next data register

| Supplementary |

l. The contents of the data register are displayed in decimal notation.

2. Program loader cannot be used to enter programs into data registers.
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Specifications and descriptions in this manual are subject to change without notice,
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