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Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’'s Manual thoroughly before use.
Make sure that you fully understand the product and information on safe.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’'s death or serious injury is assumed by mishandling of the
product.
-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.
-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

CAUTION

If critical situations that could lead to user’s injury or only property damage is assumed by mishandling
of the product.
-To prevent abnormal exothermic heat or smoke generation, use this product at the values less
than the maximum of the characteristics and performance that are assure in these specifications.
-Do not dismantle or remodel the product. It could lead to abnormal exothermic heat or
smoke generation.
-Do not touch the terminal while turning on electricity. It could lead to an electric shock..
-Use the external devices to function the emergency stop and interlock circuit.
-Connect the wires or connectors securely.
The loose connection might cause abnormal exothermic heat or smoke generation
-Do not allow foreign matters such as liquid, flammable materials, metals to go into the
inside of the product. It might cause exothermic heat or smoke generation.
-Do not undertake construction (such as connection and disconnection) while the power
supply is on.

Copyright / Trademarks

-This manual and its contents are copylighted.

-You may not copy this manual,in whole or part,without written consent of Matsushita Electric
Works,Ltd.

-Windows and Windows NT are registered trademarks of Microsoft Corporation in the
United States and/or other countries.

-All other company names and product names are trademarks or registered
trademarks of their respective owners.

-Matsushita Electric Works,Ltd. pursues a policy of continuous improvement of the
Design and performance of its products, therefore,we reserve the right to change the manual/
product without notice.
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[ puLsecaTcH INPUT ]

Availability

Recognizing Short Width Input Signal | AuPMadPl |

Outline The pulse catch input function enables FP-M or FP1 to recognize the short
input signal (0.5 ms or longer)
Configurations

* FP1 programmable controller
. Photoelectric sensor

FP1

X0

Sensor

Explanation of example

If an input signal is longer than the scan time, the input signal can certainly be
recognized by CPU. However, the duration of the scan time cannot be known
because it depends on the kinds and number of instructions or the executed
communications. The pulse catch input function of FP-M/FP1 detects the short
input signal (ON) and memorizes its ON status in the pulse catch buffer. The
memorized status is recognized by CPU at the time of proceeding I/O update.

One scan time

7
Y

Program execution Program execution Program execution

VO update
VO update
VO update
VO update

lost processing
Post processing

Post processing

[ Without pulse catch input ]
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Not recognized by CPU
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Program example

Settings

[]

ﬁ:

o The settings for the pulse catch input function are performed by the system

register 402 as follows:

Input the specific value in an order so that the bit corresponding to each input
becomes "1" when you use the pulse catch function.

- System register 402

11 « o 8| 7 o o 4] 3 ¢ 0
XTX6XEX4 | X8X2X1X0

- Setting range

FP1 C14/C16 series (4 inputs X0 to X3)
All FP-Ms and FP1
C24/C40/C56/CT72 series (8 inputs X0 to X7): HO to HFF

HO to HF

EXAMPLE:
If the pulse catch function is used for inputs X3, X4 and X5 of the FP1 C24
series, input H38 as follows:

System register 402

15 ¢ o 12

11 o o 8

7 o o 4

3 e+ 0

X7X6X5X4

X3X2X1X0

0000

00000

0011

1 000

3

8
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[ INTERRUPT PROCESSING ]

High-speed I/O Transition

Availability

ALl FP-M and FP1

The interrupt input function enables FP-M/FP1 to recognize short input signal

Qutline
(0.2 ms) and to execute the corresponding INT program suspending the
currently executing process. Programming an F143 (IORF) instruction in the
INT program makes it possible to update the output states without time-lag
caused by the scan time.

Conﬁgurations

* FPI programmable controller

———

COM Yo
FP1
DC24v COM
+ - + X0 X1
J ]
rr——oﬂ/oﬁ Interrupt input
1
——(0O O——— Resetinput

Explanation of example

When X0 trns ON, FP1 suspends the current executing process and executes
INTO program. Since the F143 (IORF) instruction is executed in the INT 0
program, YO turns ON without waiting for /O update stage. YO turns OFF when

X1 turns ON.

VO update
V0 update

Program execution Program execution Program execution

VO update

input —m
without

F143 (0RF) | V27227277

Output

CPU
Operation

—> l<_ Approx. 500ps
Operation
with

Input %
interrupt &
F143 (I0RF) output V7 /////////////////////////////////////////




Program example [ File: SAMPLOO1 ]

0 _RzOIE.%__ [ICTL, H 0,H 1] J X0 interrupt trigger enabled.
XLy — Y0 k>~ Tumn Y0 OFF

10 (  ED ) '

11 (INT 0) 4 | Executed when X0 turns ON

12 R0 LA Set YO ON
8 L[1:143 IORF, WY 0 , WY 0 ] - | Update WYO (Y0 to YF)

21 — ( IRET )1

Settings  To use interrupt processing function, first, you need to set system register 403

as follows.

The input mode setting of X0 through X7 can be changed using FP Programmer II
or NPST-GR Software. -

Specifications of system register 403 are:

15 ¢ 12]11 o o 8| 7 o o 4| 3 ¢ « 0

X7X6X5X4 | X3X2X1X0 0: notin interrupt mode
1: ininterrupt mode

 When the bit corresponding to each input is set to "1", the corresponding
interrupt trigger becomes valid in the system of the programmable controller.

o Then execute ICTL instruction in the program to enable interrupt trigger XO.
[ICTL, S1,S2] '

- How to specify S1
S1 specified control functions and type of interrupts as follows:

S1 specifications

e o § 7 o o 4 83 e ¢ (

S1 higher byte S1 lower byte

+

Type selection of interrupt

HOO: input-initiated interrupt (INTO through INT7)
Ho2: Time-initiated interrupt (INT24)

Selection of control function
HOO:Interrupt "enabled/disabled” control
+H01: Interrupt trigger "reset” control




* When HO is'set in S1, enable/disable/conditions for
all input-initiated interrupts (including high-speed
counter-initiated interrupt) can be controlled.

* The enable/disable settings for each interrupt
trigger are specified by S2.

*- When H100 is set in 81, interrupt triggers set to be
executed can be cleared.

» The selection of triggers to be cleared is specified
by 82,

* When H2 is set in S1, time-initiated interrupt is
specified. .

* Interrupt interval is specified by S2.

-. How to specify S2
S2 specifies the interrupt conditions according to data in S1 as follows:

(D When HO s set in S1:
S2 specifies enabled or disabled conditions for each input-initiated interrupt
(including a high-speed counter-initiated interrupts).

S2 specifications [ when S1 = HQ i
15 e o 12{11 o« o 8| 7 o « 4 3 e ¢ 0

0: disabled
765413210 1: enabled

When the bit corresponding to each INT number is set to “1", the c{)rrcsponding
interrupt trigger becomes effective.
Be sure to set system register 403 when you use an input-initiated interrupt.

Relationship between bit position and interrupt program

Interrupt progra _ Interrupt tr

INTO X0 or high-speed counter

INT1 ' X1

INT2 X2 )
INT3 X3

INT4 X4

INTS ‘ X5 )
INT6 X6

INT7 X7




(2) When H100 is set in S1:
S2 specifies input-initiated interrupt triggers whose existing condition should be
cleared.

S2 specifications [ when S1 = H100 ]
150 o 12|11 ¢« © 8] 7 ¢ o 4| 3 ¢ ¢ 0

X7X6X5X4 | x3xexixo | O reset .
1: remains effective

When the bit corresponding to each trigger is set to "0", the corresponding
interrupt trigger expected for execution is cleared. '

When a high-speed counter-initiated interrupt is used by INTO, if bit position 0
is set to "0", the trigger expected for execution is cleared as well.

‘Relationship between bit position and interrupt program

igge

X0 or high-speed counter
X1

X2

X3

X4

X5

X6

X7

® When H2 is set in S1:
S2 specifies the interrupt interval for time-initiated interrupts.
The interval for time-initiated interrupts can be set as follows:
- §2 setting range: KO0 to K3000
- The actual interval can be calculated using the formula: Interval (ms) = S2 X 10 (ms)

Table of S2 setting and interval

Time-initiated interval not executed.
10 ms interval
20 ms interval

1,000 ms (1 s) interval

30,000 ms (30 s) interval




[ INTERRUPT PROCESSING ]

1 ms Units Timer

Availability

Transistor output type
FP-Ms and FP1 C24, C40, C56
and C72 series 1

Outline

The duration of some event can be measured in units of 1 ms accuracy. Two

interrupt triggers are used as start and stop triggers. The built-in high-speed
counter is used as a timer combined with the pulse output function of the F164

(SPD0) instruction.

Configurations

*. FP1 programmable controller

Explanation of example

Y7 outputs pulses of approx. 1 k Hz (1004.9 Hz
using the F164 (SPDO0) instruction. When the ti

— —
COoM Y7
FP1
DCz4v coM -
+ - + X0 X3 X4 X7
L L L L L
‘——..ﬁ._or:’c)j Measurement start
|
— O Measurement stop
-
0O O— Reset

the pulses from the Y7. And when the X3 (start trigger) turns ON, the INT 3

program is executed and the hi

the high-speed counter stop counti

the value of the high-speed counter in the DT9045 and DT9044 is cleared.

Time between pulses are:

1 =0.000995 s
1k Hz (1004.92 Hz) =0.995ms.

Time measured = (DT9045, DT9044) X 0.995 ms.

10

) to X0 (high-speed counter input)
me is not measured, the X0 ignores

gh-speed counter starts counting pulses input to the
X0. Then when the X4 (stop tri ger) turns ON, the INT4 program is executed and
ng pulses input to the X0. If the X7 turns ON,




Program example [ File: SAMPL002]

29

47

48
54

55

56
62

Settings

R9013
— ——[ICTL, H 0,H 18]
R9013
—{F——[F0O MV , K 0 , DTO ]
- [FO MV , K 164 , DT1 ]
- [FI DMV , K 8000000 , DT2 ]
F 7 [F0O MV , K 0 , DT4
— | (DF) >
1> [F0O MV , H 2 , DT9052]
- [FI DMV , K 0, DT9044 ]
- _[F164 SPDO, DT 0 ]
( ED
: (INT
R9010
S ———[F0 MV , H 0 , DT9052]
( IRET
(INT
R0 (g0 MV , H 2 , DT9052]
(  IRET

set system registers 400 and 403.
- High-speed counter settings (system register 400)

HOo[Jo[]
Setting

1 -

X3 and X4 interrupt triggers enabled.

Pulse mode set
Approx 1k Hz set
Tentative target of high-speed counter

Pulse stops

X0 count disabled

Counter reset
Pulse output starts

X0 count enabled

X0 count disabled

 To use built-in high-speed counter and the interrupt function, first you need to

High-speed counter function not used.

2-phase input
2-phase input Reset input
Up input -
Up input Reset input
Down input
Down input Reset input
Up/Down input
X0: Up input, X1: Down input)
Up/Down input _ Reset input
X0: Up input, X1: Down input)

L Setting
HO: Internally not connected
H1: Internally connected

Output pulse internal connection setting:

Available for transistor output type FP-Ms and FP1 C56 and C72 series

11




12

Set H3 (up input without reset in this case)
- Interrupt settings (system register 403) :
The input mode setting of X0 through X7 can be changed using
FP Programmer I or NPST-GR Software.
Specifications of system register 403 are:

15 ¢ ¢ 12(11 o ¢ 8| 7 ¢ o 4| 3 s ¢ 0

0: not in interrupt mode
KTXEXEX4 | XBX2X1X0 1: ininterrupt mode

When the bit corresponding to each input is set to "1", the corresponding
interrupt trigger becomes valid in the system of the programmable controller.

* To change the operation mode of the built-in high-speed counter, set the

DT9052 using the FO (MV) instruction as follows:
[FO MV, S, DT9052 ]

S operations of the high-speed counter using bit positions 0 to 3.
The setting range of S is: HO to HF

15 ¢ ¢ 12/11 o ¢ 8] 7 o o 4] 3 2 1

o

I
L

@ High-speed counter related instruction control bit
(weight of this bit is 8)
0: The F162 (HCO0S), F163 (HCOR), F164 (SPDO), and
F165 (CAMO) instructions continue to operate.
1: The F162 (HCOS), F163 (HCOR), F164 (SPDO0), and
F165 (CAMO) instructions are cleared.

@ Reset input X2 availability control bit (weight of this bit is 4)
0: Reset input X2 enabled.
1. Reset input X2 disabled.

@ Count input control bit (weight of this bit is 2)
- 0: Count inputs are accepted. ’
1: Count inputs are ignored.

O Software reset control bit (weight of this bit is 1)
0: Software reset operation is not performed.
1: Elapsed value of the high-speed counter is reset.

In the example,
- S = H2 for ignoring X0 input
- S = HO for accepting X0 input

* To change the elapsed value of the built-in high-speed counter, set the
DT9045 and DT9044 using the F1 (DMV) instruction as follows:

[F1 DMV, S, DT9044 ]
K-8,388,608 = S = K8,388,607

In the example,
- S = KO for timer reset

* To output pulses from the Y7, use the F164 (SPDO) instruction as follows:
[F164 SPDO , S]




S specifies the pulse output control mode, pulse output frequency and target value as follows:

msB LSB  puise output
(] Ho l Ho | € control mode
) Initial speed
[S+1] HO | HoO < ota
[S+2] }
Target value 1
[S+3]
[S+4] ¢— Speed data 1
[S+5] }
Target value 2
[S+6]
[S+7] 4— Speed data 2
5N =
[S+(n-2)] } Last target value
[S+(n-1)]
Last speed data
[S+n] KO « (output pulses stop)

(@ Pulse output control mode setting : :
Selects the frequency range and the outputs used for the instruction using hexadecimal data as follows:

[Sl=H[][]00O

Selection of output

HO: Pulse ouiput Y7 (available for transistor output type
FP-Ms and FP1s)

H1: Pulse output Y6 (available for transistor output type
FP-Ms and FP1 C56 and C72 series)

Selection of frequency range

HO: 360 Hz to 5000 Hz
H1: 180 Hz to 5000 Hz
H2: 90 Hz to 5000 Hz
H3: 45 Hzto 5000 Hz

(@ Speed data (output pulse frequency) setting
Use the speed data to specify the output pulse frequency for the pulse output.
Speed data specification range: KO to K255
The speed data can be set using the following method

- The speed data can be set using a formula.
When frequency range 0 is selected: Speed data =257 - 93458/setting frequency
When frequency range 1 is selected: Speed data = 257 - 46948/setting frequency
When frequency range 2 is selected: Speed data = 257 - 23419/setting frequency
When frequency range 3 is selected: Speed data =257 - 11723/setting frequency

® Target value setting
When the elapsed value on the high-speed counter matches the target value, the output switches to
the specified frequency. The target value occupies 2 words (32-bit data).
Setting range: K-8,388,608 to K8,388,607

(@ Pulse output stop
-Set KO at the final address of the control data to stop pulse output.

13




[ INTERRUPT PROCESSING ]

Availability

Al FP-Ms and FP1

Addiﬂg Counter S C24, C40, C56 and C72 series

Outline When you use two or more high-speed counters, you can add a few
counters with the speed of 500 Hz besides the built-in high-speed counter

by using interrupt input functions.

Configurations
* FP1 programmable controller
 Photoelectric sensor

r‘Pﬂ 20 or more
A

) DTG 10or Tore
1
COM YO Y1
FP1
DC24v COM
+ - + X3 X4 X5
J N
_ L
Photoelectric sensors
Py
(
L
—0 O Reset

Explanation of example

When X3 turns ON, the INT3 program is executed and the
value in the DTO is increased by 1.
When the value in the DT0 becomes 10, the YO turns ON.
When X4 turns ON, the INT4 program is executed and the
value in the DT1 is increased by 1.
When the value in the DT1 becomes 20, the Y1 turns ON.

FP1
X3 X4

€— Ui
<— LU

Pulse up to 500 Hz

Note:

If there is possibility that pulses to X3 and X4 are input at the same time, the counting speed
should be lowered down to 300 Hz. '

14




Program example [ File: SAMPL003 ]

R9013
0 —{ ——1ICTL, H 0,H 1 8] 4 X3 and X4 interrupt trigger enabled.
X5 £ * .
6 — N
— [Fo MV ., KO » DTO ] ] X5 resets the counters
R9010 [FOo MV , K 0 , DT1 ]
17 'ﬁ‘g‘oﬁ“ [F6O CMP , DTO , K 10 ] Yo 7| Comparison instruction
23 1 — [ When DTO = 10, Y0 turns ON
R900B
_.._..[ 4
R9010
26 —i+——[F60 CMP , DT 1 , K 201 7 L. )
QO A Y1 [ ] Comparison instruction
32 [ qOB When DT1 Z 20, Y1 tums ON
35 ( ED )
% R9010 (INT 3)1 T3 interrupt program
37— FH————[F35 +1, DTO ] 1 DTO0 count-up
41 ( IRET )
42 (INT 4)1 INT4 interrupt program
R9010
43 —FH———[F35 +1, DT1 ] - DTI count-up
47 ( IRET ) -
Settings o To use interrupt function, first you need to set system register 403 as follows:

Input the specific value in an order so that the bit corresponding to each input

becomes "1" when you use interrupt programs.
- System register 403

156 o 12[11 o « 8| 7 « ¢ 4

3 0

X7X6X5X4

X3X2X1X0

In the example, H18 is set to the system register 403.

Then, set the interrupt condition using the ICTL instruction

[ICTL,S1,S2] -

How to specify S1

S1 specifies control functions and type of interrupts as follows:

S1 specifications

e o

8

S1 higher byte

+

S1 lower byte

Type selection of interrupt

"HO00: lnput—inifiated interrupt (INTO through INT7)
Ho2: Time-initiated interrupt (INT24)

Selection of control function
HOO: Interrupt "enabled/disabled"” controf
HO1: Interrupt trigger "resst" control

15




- How to specify S2
52 specifies the interrupt conditions according to data in S1 as follows:

(® When HO s set in SI:

S2 specifies enabled or disabled conditions for each input-initiated interrupt
(including a high-speed counter-initiated interrupts).

S2 specifications [ when S1=H0 ]

150 ¢ 12111 ¢ ¢ 8| 7 o o 4

3 e 920
0: disabled
765413210 1: enabled
When the bit corresponding to each INT number is set to "1", the corresponding
interrupt trigger becomes effective.

@ When H100 is set in S1:

S2 specifies input-initiated interrupt triggers whose existing condition should be cleared.

S2 specifications [ when S1 = H100 ]

5¢ ¢ 12/11 o« o 8/ 7 ¢ o 4] 3 » « 0

X7X6X5X4 | X3X2X1Xo | O reset .
1: remains effective

When the bit corresponding to each trigger is set to "0", the corresponding
interrupt trigger expected for execution is cleared.

(3® When H2 is set in S1:

S2 specifies the interrupt interval for time-initiated interrupts.
The interval for time-initiated interrupts can be set as follows:
- 82 setting range: KO to K3000 :

- The actual interval can be calculated using the formula: Interval (ms) =82 X 10 (ms




High-speed Counter Initiated Interrupt

[ INTERRUPT PROCESSING ]

Availability

Outline

counts pulses upto the preset targets.
This function (high-speed counter initiated interrupt) enables FP-M/FP1 to
execute a program without time-lag caused by the scan time when the
elapsed value of the high-speed counter agrees with its target value.

Configurations

e FP1 Programmable controller

e
4th target ON (K4000) —~
3rd target ON (K3000) A
2nd target ON (K2000) 0!
1st target ON (K1000) I
— —
COM - YO Y1Y2Y3 Y7
FP1
DC24V COM
+ - + X0
J N ] l

Explanation of example

Transistor output type
FP-Ms and FP1 C24, C40,
C56 and C72 series

The interrupt program INTO is executed when the high-speed counter

Pulse output
ST

The INTO program is used for the high-speed counter initiated interrupt.
The INTO is executed each time the elapsed value of the high-speed counter
agrees with the target. In the example, YO turns ON when the value in the
DT9045 and DT9044 becomes K1000, Y1 ON when it becomes K2000, Y2
ON when it becomes K3000, and Y4 ON when it becomes K4000.

. Elapsed value
5000
4000
3000

2000
1000

17
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Program example [ File: SAMPL004]

R9013
0 hads UICTL. H 0, H 1] 1
6 ————1[F0 MV , K 0 , DTO ] 1
- [FOo MV , K 238 , DT1 ] -
- [F1T DMV , K 1000 , DT2 ] 1
F [FO MV , K 238 , DT4 ] -
- [F1 DMV , K 2000 , DT5 ] -
- [FOO MV , K 238 , DT7 ] .
- [FIT DMV , K 3000 , DT8 ] .
- [FO MV , K 238 , DT10 ] .
- [F1T DMV , K 4000 , DT11 } .
- [FOO MV , K 238 , DT13 ] .
- [FI DMV , K 5000 , DT14 ] -
o013 [FOO MV , K 0 , DT16 ] -
77 —59?1——[110 MV ., H 1 , DT9052] -
- [FO MV , H 0 , DT9052] .
"Rogza  [FI64SPDO , DTO | Yo
1 — —— (pFy Y<1R >—
r <R >—
Y2
B <R >-—
Y3
i <R >—
105 ( ED )
106 ‘ i
R9010 (INT 0)
107 ———[F1 DMV , DT %044 , DT100] -
~ [Ro00a [F60 CMP , DT 100 , K 1000] Yo
120 3 — <S> —
|R9Q0B | ]
125 33920____“:60 CMP , DT 100 , K 2000]
R900A Y1
131 [ 5H <S> —1
|R9qoB | ]
|R9010
136 [ ddon [FSO CMP , DT 100 . K 3000] 2
'R900B | ]
147 (RO 1oy o . DT 100 , K 4000]
R900A Y3
153 91— <S>
| R9G0B |
158 R0 ez oRF. wy o wy o ] -
164 —( IRET ) -

1 1 1 i

X0 interrupt trigger enabled

Pulse output mode setting
Initial speed data
Target value 1
Speed data 1
Target value 2
Speed data 2
Target value 3
Speed data 3
Target value 4
Speed data 4
Last target value
Pulse stops

Pulse output start program

Output reset

Transfer the elapsed value to
DTi01 & DT100

Comparison
When DT100 = 1000, YO turns ON

Comparison
When DT100 2 2000, Y1 tums ON

Comparison
When DT100 2 3000, Y2 tums ON

Comparison .
When DT100 = 4000, Y3 tumns ON

Partial I/O update




Settings o Touse the high-speed counter-initiated interrupt, first you need to set system
register 400. (You do not have to set system register 403.)

- High-speed counter settings (system register 400)

HO[Jo[]
Setting

High-speed counter function not used.

2-phase input

2-phase input Reset input
Up input
Up input —_— Reset input
Down input —
Down input Reset input

Up/Down input
(X0: Up input, X1: Down input)

Up/Down input - Reset input
(X0: Up input, X1: Down input)

— Setting
HO: Internally not connected
H1: Internally connected

Output pulse internal connection setting:
Available for transistor output type FP-Ms and FP1 C56 and C72 series

In the example, H3 is set to system register 400.




20

* To change the operation mode of the built-in high-speed counter, set the
DT9052 using the FO (MV) instruction as follows:

[FO MV, S, DT9052 ]

S operations of the high-speed counter using bit positions O to 3.
The setting range of S is: HO to HF

15 ¢ ¢ 12111 o ¢ 8| 7 ¢ s 41 3 2 10

bH B L 4

@ High-speed counter related instruction control bit
(weight of this bit is 8)
0: The F162 (HCOS), F163 (HCOR), F164 (SPD0), and
F165 (CAMO) instructions continue to operate.
1: The F162 (HCOS), F163 (HCOR), F164 (SPDO0), and
F165 (CAMO) instructions are cleared.

(® Reset input X2 availability control bit (weight of this bit is 4)
0: Reset input X2 enabled.
1: Reset input X2 disabled.

@ Count input control bit (weight of this bit is 2)
0: Count inputs are accepted.
1. Count inputs are ignored.

(O Software reset control bit (weight of this bitis 1)
0: Software reset operation is not performed.
1. Elapsed value of the high-speed counter is reset.

In the example,
- S =HI for clearing the elapsed value of the high-speed counter
- S = HO for setting the X0 in the pulse acceptable mode




e To output pulses from the Y7, use the F164 (SPDO) instruction as follows:
[F164 SPDO, S ]
S specifies the pulse output control mode, pulse output frequency and target value as follows:

MSB LSB Puise output
[S] Ho ] Ho | € control mode
[S+1] | HO | Ho ¢— Iniia] speed
[S+2] ‘
(543 Target value 1
+
[S+4] L Speed data 1
[S+5]
(546] Target value 2
+ .
[S+7] . 14— Speed data 2
//_\\/\, /
[S+(n-2)] } Last target value
{S+(n-1)]
L ast speed data
[S+n] A KO € (output pulses stop)

(D Pulse output control mode setting ’
Selects the frequency range and the outputs used for the instruction using hexadecimal data as follows:

[s1=H[JL]0O0

Selection of output

HO: Pulse output Y7 (available for transistor output type
FP-Ms and FP1s)

H1: Pulse output Y6 (available for transistor output type
FP-Ms and FP1 C56 and C72 series)

Selection of frequency range

HO: 360 Hz to 5000 Hz
H1: 180 Hz to 5000 Hz
H2: 90 Hz to 5000 Hz
H3: 45 Hz to 5000 Hz

(@ Speed data (output pulse frequency) setting
Use the speed data to specify the output pulse frequency for the pulse output.
Speed data specification range: KO to K255
The speed data can be set using the following method

- The speed data can be set using a formula.
When frequency range 0 is selected: Speed data =257 - 93458/setting frequency
When frequency range 1 is selected: Speed data = 257 - 46948/setting frequency
When frequency range 2 is selected: Speed data =257 - 23419/setting frequency
When frequency range 3 is selected: Speed data = 257 - 11723/setting frequency

(@ Target value setting
When the elapsed value on the high-speed counter matches the target value, the output switches to
the specified frequency. The target value occupies 2 words (32-bit data).
Setting range: K-8,388,608 to K8,388,607

@ Pulse output stop
Set K0 at the final address of the control data to stop pulse output.
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[ INTERRUPT PROCESSING ] - 1

Availability

Al FP-M and FP1

Calculating RPM for Drum Rotation C24, C40, C56 and C72 series

Outline The interrupt input functions enable FP-M/FP1 to count the rotation of the

drum and calculate the rpm (rotations per minute).

Configurations
* FPI programmable controller
* Photoelectric sensor

FP1
X0

Photoelectric
sensor Mark

Explanation of example

Each time X0 detects the mark on the rotating drum
(minimum ON time = 200 ps, minimum OFF time = 200 ps),
the INTO program is executed and DTO is increased by 1.
The time-initiated interrupt program INT24 calculates the rpm
by multiplying 60 and the value in the DTO then clear the
DTO value in 1s interval. ’
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Program example [ File: SAMPL005]

11

22
23
24
28
29
30

43

Settings

R9013

X7

—A ——J[ICTL, H 0, H
[ICTL, H 2,K 100

1

]
]

X0 interrupt enabled.

1s unit time-inijtiated interrupt

] Data reset by X7 ON

Increase DTO by 1
when X0 turns ON

Calculating rpm in 1s interval
Clear DTO after calculation

—b——[F0 MV , K 0 , DTO ] 4
- ([FOO MV , K 0 , DTl ] .
' ( ED ) 4
4 (INT 0)4

R9010
——-—iL——[FBS +1, DTO ] .
( IRET )
(INT 24 )

R9010
—QH———[F35 * , DT 0 , K60, DTl ] -
i [FO MV , K 0 , DTO ] 7
( IRET )-

. To use input-initiated interrupt, first you need to set system register 403.

For using the time initiated interrupt, you do not need to set system register.

- Input initiated interrupt settings (system register 403).

The inpﬁuf mode setting of X0 through X7 can be changed using
FP Programmer II or NPST-GR Software.

‘Specifications of system register 403 are:

5 e

e 12

11

8

7 oo 4

3 e ¢ 0

X7X6X5X4

X3X2X1X0

0: not in interrupt mode
1: ininterrupt mode

When the bit corresponding to each input is set to "1", the corresponding
interrupt trigger becomes valid in the system of the programmable controller.

In the example, H1 is set to the system register 403.

» To control interruption, you need to perform settings using the ICTL instruction

as follows:
[ ICTL, S1,582]

How to specify S1

S1 specifies control functions and type of interrupts as follows:

S1 specifications

15 o o

12

11

e 8

7 o o 4

S1 higher byte

Selection of control function
HOO: Interrupt "enabled/disabled" control
HO1: Interrupt trigger “reset" control

S1 lower byte

3

Type selection of interrupt

HOO: nput-initiated interrupt (INTO through INT7)
H02: Time-initiated interrupt (INT24)

23
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{HO * When H0 is set in S1, enable/disable/conditions for
all input-initiated interrupts (including high-speed
counter-initiated interrupt) can be controlied.

* The enable/disable settings for each interrupt
trigger are specified by S2.

H100 * When H100 is set in S1, interrupt triggers set to be
executed can be cleared.

* The selection of triggers to be cleared is specified
by S2.

H2 * When H2 is set in S1, time-initiated interrupt is
specified.

* Interrupt interval is specified by S2.

- Howto specify 52
S2 specifies the interrupt conditions according to data in S1 as follows:

@ When HO s set in S1:
S2 specifies enabled or disabled conditions for each input-initiated interrupt
(including a high-speed counter-initiated interrupts).

S2 specifications [ when S1 = HQ 1
150 ¢ 12/11 e ¢ 8| 7 o o 4 3 ¢ 0

0: disabled
76543210 1: enabled

When the bit corresponding to each INT number is setto "1", the corresponding
interrupt trigger becomes effective.
Be sure to set system register 403 when you use an input-initiated interrupt.

Relationship between bit position and interrupt program

pPtprog
INTO X0 or high-speed counter
INT1 X1

INT2 X2

INT3 X3

INT4 ’ X4

INT5 X5

iNT6 X6

INT7 ’ X7




(2 When H100 is set in S1:

$2 specifies input-initiated interrupt triggers whose existing condition should be cleared.

S2 specifications [ when S1=H100 ]

11 e ¢« 8| 7 oo 4| 3¢ +0

X7X6X5X4 | X3xaxixo | O reset .
1: remains effective

When the bit corresponding to each trigger is set to "0", the corresponding

interrupt trigger expected for execution is cleared.
When a high-speed counter-initiated interrupt is used by INTO, if bit position
0 is set to "0", the trigger expected for execution is cleared as well.

Relationship between bit position and interrupt program

upttriggel
INTO X0 or high-speed counter
INT1 X1
INT2 X2
INT3 X3
- INT4 X4
INT5 X5
INT6 X6
INT7 X7
(® When H2 is set in S1:

S2 specifies the interrupt interval for time-initiated interrupts.

The interval for time-initiated interrupts can be set as follows:

- §2 setting range: KO to K3000

- The actual interval can be calculated using the formula: Interval (ms) = 82 X 10 (ms)

Table of S2 setting and interval

10 ms interval
20 ms interval

1,000 ms (1 s) interval

30,000 ms (30 s) interval

Time-initiated interval not executed.
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[ INTERRUPT PROCESSING ]

Analog Output Using Pulse Width
Modulation Function

Availability

Transistor output type
FP-Ms and FP1 C24, C40, C56
and C72 series

Qutline

The interrupt input high-speed counter and F164 (SPDO) instruction enable

FP-M/FP1 to output analog signals through a smoothing circuit.

Configurations
* FP-M programmable controller
* Smoothing circuit

24V

ov
5v

24V
ov

FP-M

Power supply
terminal

24V
ov

X4
24V

Input 1k Hz pulses

terminal

“Smoothing circuit example

This is an example for smoothing circuit.
Please prepare one according to your
application.

oV
Y7
Y6

e
Smoothing
circuit

Output
terminal

i

>+
Example 0~10V
——.} -

Note:
It is recommended to make a smoothing circuit with lar

output-voltage will not be influenced by that of field de

ge impedance so that the analog
vice.

Explanation of example

* FP-M outputs pulses with the fre
F164 (SPDO) instruction. Each t

quency of 1k Hz from the Y7 using the
ime the pulses from the Y7 is input to the
X4, the INT4 program is executed. In the INT4 program, the number of
pulses is stored in the DT1654 increasing one each time the INT4 program
is executed. The value in the DT1654 is compared with the value in the
DT1653 and K100 also in the INT4 program. When DT1654 < DT1653,

Y6 turns ON and when DT1653 =< DT1654 < K100, Y6 turns OFF.
By changing the value in the DT1653 (duty ratio), you can set analog

output value.

DT1653 DT1653 DT1653 DT1653
e T
! I I I ] I ! ]

eI L_ T 1L T 1L ]
:{—ng msec. ;:‘ 100 msec. ;:‘ 100 msec. ;
! i ! ]

* KO is set to DT1654 when DT1654 becomes farger than K100.
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Program example [ File: SAMPLO06]

Settings

43

45
53 —i

55
61

72

1k Hz pulse output preparation

-—ligiol}i—— [FO MV , K 0 , DT1654 1 1 SetKOto DT1654
- [FT DMV , K- SOOOOOQ , DT9044 ] ' 4 High-speed counter elapsed value set
o [FOo MV , K 0 , DT1655 ] <1 Mode setting
- [Fo MV , K 164 , DT1656 ] 4 1k Hzsetting
u [F1 DMV , K 8000000 , DT1657 ] - Tentative target value
B [FO MV , K 0 , DT1659 ] 4 Pulse output stops
r ’ [ICTL., H 0,H 10] < X4 interrupt enabled
- ' [F164 SPDO, DT 1655 ] 7 Pulse output start
( ED ) A
(INT 4) 4 INT4 program
—Rflollp*“—[ F62 WIN , DT 1654 , DT1653 , K 100 ] 4 16-bit data band compare
| R300C Y& 11 WnenDT1654 < DT1654, Y6 turns ON
Ezg,___..‘l”: [FO MV , K 0 , DTI1654 ] | When 100 < DT1ess,
— [ F143 IORF , WYO , WYO ] 1 Partial /O update
- [F35 +1 , DT 1654 ] 4 DT1654 increment
( IRET ) -

To use the pulse output and interrupt function, first you need to set system
registers 400 and 403 as follows:

- High-speed counter settings to use the pulse output (system register 400).

HOo[]Jo[]

T

Setting

High-speed counter function not used.

2-phase input

2-phase input Reset input
Up input
Up input Reset input
Down input
Down input Reset input
Up/Down input
(X0: Up input, X1: Down input)
Up/Down input § Reset input
(X0: Up input, X1: Down input)
— Setting
HO: Internally not connected

H1:

internally connected
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In the example, H3 is set in the system register 403.

- Interrupt input settings (system register 403)

The input mode setting of X0 through X7 can be changed using
FP Programmer II or NPST-GR Software.

Specifications of system register 403 are:

11 o e 8|7 e 4] 340

X7X6X5X4 X3X2X1X0 0: notin interrupt modg¢

1: ininterrupt mode

When the bit corresponding to each input is set to "1", the corresponding
interrupt trigger becomes valid in the system of the programmable controller.

[F164 SPDO,S]
=S specifies the pulse output control mode, pulse output frequency and target value as follows:

* Then, perform the F164 (SPD0) instruction settings as follows:

MSB LSB  pyise output
[S] HO , Ho | control mode
[S+11 | Ho | Ho ¢ Ihitial speed
[S+2]
5+3] Target value 1
+
[S+4] 4— Speed data 1
[S+5] -
ae] Target value 2
-+
[S+7] 4— Speed data 2
[S+(n-2)] Last target value
[S+(n-1)]
Last speed data
[S+n] Ko (output pulses stop)

@ Ppulse output control mode setting
Selects the frequency range and the outputs used for the instruction using hexadecimal data as follows:

[S]=

HLJ[Joo
Ar “

Selection of output

HO: Pulse output Y7 (available for transistor output type
FP-Ms and FP1s)

H1: Pulse output Y6 (available for transistor output type
FP-Ms and FP1 C56 and C72 series)

Selection of frequency range

HO: 360 Hz to 5000 Hz
H1: 180 Hz to 5000 Hz
H2: 90 Hz to 5000 Hz
H3: 45 Hzt0 5000 Hz




@ Speed data (output pulse frequency) setting
Use the speed data to specify the output pulse frequency for the pulse output.

Speed data specification range: KO to K255

The speed data can be set using the following method

- The speed data can be set using a formula.

When frequency range 0 is selected: Speed data = 257 - 93458/setting frequency
When frequency range 1 is selected: Speed data = 257 - 46948&/setting frequency
When frequency range 2 is selected: Speed data = 257 - 23419/setting frequency
When frequency range 3 is selected: Speed data = 257 - 11723/setting frequency

(® Target value setting

When the elapsed value on the high-speed counter matches the target value, the output switches to
the specified frequency. The target value occupies 2 words (32-bit data).
Setting range: K-8,388,608 to K8,388,607

@ Pulse output stop

Set KO at the final address of the control data to stop pulse output.

* And last, set the operation for interrupt using the ICTL instruction.

[ICTL, S1,S2]
- How to specify S1

S1 specifies control functions and type of interrupts as follows:

S1 specifications

15 0 o 12[11 o o

8

S1 higher byte

Selection of control function

S1 lower byte

+

Type selection of interrupt

HOO: Input-initiated interrupt (INTO through INT7)
HO2: Time-initiated interrupt (INT24)

HOO: Interrupt "enabled/disabled" control
HO1: interrupt trigger "reset" control

HO

When HO is set in S1, enable/disable/conditions for
all input-initiated interrupts (including high-speed
counter-initiated interrupt) can be controlled.

The enable/disable settings for each interrupt
trigger-are specified by S2.

H100

When H100 is set in S1, interrupt triggers set to be
executed can be cleared.

The selection of triggers to be cleared is specified
by 82.

H2

When H2 is set in 51, time- |nmated interrupt is
specified.

Interrupt interval is specified by S2.
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- How to specify S2
S2 specifies the interrupt conditions according to data in S1 as follows:

@ When HO is set in SI:
S2 specifies enabled or disabled conditions for each input-initiated interrupt
(including a high-speed counter-initiated interrupts).

S2 specifications [ when S1 = H0 1
11 o ¢ 8 7--4.3700

0: disabled
7654183210 1: enabled

When the bit corresponding to each INT number is set to "1", the corresponding
interrupt trigger becomes effective.
Be sure to set system register 403 when you use an input-initiated interrupt.

Relationship between bit position and interrupt program

INTO X0 or high-speed counter
INT1 X1
INT2 X2
INT3 X3
INT4 X4
INT5 X5
INT6 X6
INT7 X7

@ When H100 is set in S1:

S2 specifies input-initiated interrupt triggers whose existing condition should be cleared.

S2 specifications [ when S1 = H100 ]
: Se ¢ 12/11 ¢ e 817 e s 4] 3. .0

X7X6X5X4 | X3X2X1X0 | O: reset .
1: remains effective

When the bit corresponding to each trigger is set to "0", the corresponding
interrupt trigger expected for execution is cleared.

When a high-speed counter-initiated interrupt is used by INTO, if bit position 0
is set to "0", the trigger expected for execution is cleared as well.




Relationship between bit position and interrupt program

INTO X0 or high-speed counter
INT1 X1
INT2 X2
INT3 X3
INT4 X4
INT5 X5
INT6 X6
INT7 X7
(3 When H2 is set in S1:

S2 specifies the interrupt interval for time-initiated interrupts.

The interval for time-initiated interrupts can be set as follows:

- §2 setting range: K0 to K3000

- The actual interval can be calculated using the formula: Interval (ms)=S82 X 10 (ms)

Table of S2 setting and interval

10 ms interval
20 ms interval

°

1,000 ms (1 s) interval

°

30,000 ms (30 s) interval

Time-initiated interval not executed.
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[ POTENTIOMETER FUNCTION ]

Availability

All FP-Ms and FP1

Changing Timer Set Value

34

Outline The potentiometers and their dial-set registers enable FP-M/FP1 to change the
- timer set value with a slotted-screw driver.

Potentiometers and their dial-set register

FP-1

D ia]-set Potentiometer C14 C24 C40 EP-M
register o c16 c56

Cc72
DT9040 VO A | A A A
DT9041 . Vi N/A A A A
DT9042 v2 N/A N/A A N/A
DT9043 v3 N/A N/A A N/A

Configurations
* FPI programmable controller

N ,
,:Jl> Value from KO to K255
is transferred to DT9040
FP1
Vo

Explanation of example

When the potentiometer VO of the FP1 is rotated, the value in thev DT9040 is
revised in the range of 0 to 255. By transferring the value in the DT9040 into the
SVO (the set value for TMO instruction), you can change the timer set value.




Program examples

1. Basic [ File: SAMPL007]

This transfers the value adjusted by the potentiometer VO

9010 ' : Transfers value in the
~—{ b———[F0 MV , DT9040 , SVO ] DT9040 to SVO
X0, —TMX 999
! Y Timer set value "999" here

is only a tentative one.

2. High-level [ File: SAMPL008]
Multiplying 10 with the value in the

R90|1L_._[ F30 * , DT9040 , K 10 , DTO ] DT9040 and stores the result in DTO
[F32 % , DTO K255 , SVO ] glwdm% DTé)\/l}g 255 and set
X —TMX 999 e result to .
I 0 You can change the value in the
\svo in the range of 0 to 10.
Timer set value "999" here

is only a tentative one.
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[ ANALOG INPUT PROCESSING ]

Averaging Analog Input Data

Advailability

All FP-Ms and FP1

Outline FP-M/FP1 averages data input through A/D converter (FP-M: board,
FP1: unit) using a program.

Configurations

* FPI programmable controller
* FP1 A/D converter unit
* LMI00 laser analog sensor

FP1

FP1 A/D
1 Converter

Unit

Explanation of example

Analog input data can be averaged b
- WX09 and then dividing the result by
a scan, the number of input data can

1000

WX9
Analog input data

38

LM100 Laser Analog Sensor

|

/I\\ Analog input

—

1000

y adding 100 continuous analog data from
100. Since the analog data is updated once
be counted by counting the number of scans.

L

Averaged data




Program exémple [ File: SAMPLO09]

R9010 L///-———"———————
0 o ——1[F35, +1 pTo 1 ¥
- [F60, CMP , DT O , K 100 ]
t RO
9 [ RIPA []—
R9010
11— [F0 MV , WX9 , DT 10 ]
- [F89 EXT , DT 10 ]
0 [F21 D+ DT 10 , DT 12 ]
27 B4 ———[F33 D% DT 12 , DT 0 , DTi4 ]
5 [F0 MV Ko , DTO ]
- [FI DMV, K 0, DTi12 ]
Analog input data (CHO: 16-bit) WX9

Times of sampling

Converted data (32-bit)

Total of analog data

U

DT11

DT10

U

The number of scans

] Counting times of scans
Turns ON once per 100 scans

] Converting input data to 32-bit

- Adding converted data

1 Averaging

~  Clear the counted scan times
-1 Clear the data

Averaged data

DT13

DT12 | =+

DTO |=

DT15 | DT14
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[ ANALOG INPUT PROCESSING ]

A

vailability

Averaging Analog Input Data with
Disregarding Abnormal Value

All FP-Ms and FP1

Outline FP-M/FP1 averages data input through A/D converter (FP-M: board,
FP1: unit) with disregarding abnormal data. In the example program,
besides the upper/lower limits specified, sudden changes in the analog
data can also be ignored. .

Configurations

FP1 progfammable controller

\

* FP1 A/D converter unit
* LMI100 laser analog sensor
* FP1 D/A converter unit
* Inverter (variable motor drive)
v Inverter
g— A/D — D/A 3
FP1 — ] Converier | Converter
——  Unit F  Unit
e
\ LL
Analog output
Analog input

Explanation of example

The data exceeding upper or lower limits and
are ignored. Then the data regarded as norm
analog data through the D/A Converter Unit.

Data over the upper limit is ignored.

1000.

800.

Analog
input
vaiue

200.

LM100 Laser Analog Sensor

sudden changes in the analog data
al are averaged and FP1 outputs

Sudden changes are ignored.

o

Valid range

O.‘ - ‘—\

1000.,._..

800

Analog
output
value

200
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Program example [ File: SAMPLO10]

11

17
21

28
34
37

43

49

75

91
94
98

112

117
120

138
139

162

180
182
188
194

R9013
- ———[F0 MV ," K 0 ,IX ] .
Initiali d
[FO MV , Ko , IY ] -]® itialize IX and IY
R9010
—T—Ol L—— [Fo MV , DTO , SVO 1 @ Sampling interval setting
o, r TM(I)( 9991 |
RO
;I'__{ — (DF/) [ 17 ® Sampling start
RO, o
RO, TO;, [ 14 @ Sampling trigger
R1 :
= b———[F60 CMP , WX , DT1 . .
R1 RQOE)C g ] R2 J ® Lower limit detection
_{ lr 1 [ ]'
R1
_.__i }________._ W .
R1 Rgéo%‘so cMp, DT 2, WX9 ] R3 ]@Upper limit detection
"“"" F 1 ¥ [ ]_
R2, R4[ 14 1o
— = Limit over
S —
——-ﬂ——[mo *x DT 0, K 10, DTS5 | 1
L [0 * , DT 5, DT 3, DT7 ] 4 | Sudden changes detection
- (F33 D% , DT 7 , K 50, DT9 1 7
Rl [F7 - , WXO9 , DT 11, DTI3 1 -
- [F87 ABS, DT 13 ] .
- [(F60 CMP, DT 13, DT 9 ] Rs
..13_14 ' Ei??A = [ 11 (® Disregarding sudden change
%}—l b —/t —{/} RI? 11 Data recognision
R0, [P0 MV, WX 9 ,IXDT20] i
X [F35 +1 , KX 1 1 1@ Storing data
h . [F60 I%MP, IX , DT 4 ] .
R4
RL |/ —RPB [ 14 Complete to store
RO, | (MC 0) — ® Averaging
R6, ___[FO MV , K 0 , IX ] ]
i [FO MV , K 1 , IY ] i
N [F27 - , DT 4 , K1, DTI3 ] ]
p (LBL  0) — Lebel «<—
RO [F22 + , IXDT 20 , IYDT20 , IYDT 20] -
- [FO MV , I¥YDT 20, DT 15] . Repeat "
i i operation unti
[F35 +1 R X ] DT13=0
- [F35 +1 , IY ] .
A [LOOP 0 , DT 13 ] . I‘;OOP "
6 | Average value
0 yp2 % , DT 15, DT 4 , DTIS ] alculation
I [Fo MV , K 0 ., IX ] -]InitializeIXandIY
- [FO MV , Ko ,IY ] 1
' (MCE. 0)—1 Averaging completed «<—
[R6,, [FO MV , DTI5 , WY9] 1 @ Analog output
_'ILQ{ —— [FO MV , WX9 , DT11] 4 (0 Memorizing reference
( ED ) analog input data

DTO: Sampling interval. DTO X 10 (ms) [ recommended: 50 ms ]

DTIi: Lower limit (0 to 1000)

DT2: Upper limit (0 to 1000)

DT3: Allowable changes in 50 ms (1 to 1000)
DT4: Averaging times (1 to 30) [ recommended: 5 times ]
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@ Initial settings (IX and IY) _
Index registers IX and IY are cleared at the first scan.

(2 Sampling interval (DT0)
Sampling interval for analog input data is specified by transferring the value in the DTO to
the SVO of the TMO instruction.

3 Sampling start (RO)
Sampling operations are started after the first sampling interval is elapsed.

@ Sampling trigger (R1)
Sampling trigger R1 turns ON in the specified sampling interval

® Cutting analog input data exceeding upper (DT2) and lower (DT1) limits.
When analog input data exceeds upper (DT2) and lower (DT1) limits, R4
turns ON and the input data is ignored.

® Cutting sudden changes in the data (R5) .
Comparing the allowable analog data changes (D'T9) with the actual changes (DT13),
abnormality is detected. When abnormal change is detected, RS turns ON and the input data
is ignored.

DTO0X 10=DT5 (ms) [ Actual sampling interval ]
DT5 X DT3 [ Allowable changes in 50 ms ] = DT7 [ Allowable changes in 50 X DTS5 (imns) ]
DT7+K50=DT9 [ Allowable changes between samples ]

@ Storing recognized data (DT20 ~ )
Passed data is stored starting from DT20. The shift operation is performed adding 1 to the IX
until IX equals to the value in the DT4 (sampling times).

Averaging data (DT15)
Once the sampled data reaches preset value, the averaging operation is performed using LOOP
and F32 (%) instructions.

® Output analog data (WY9) )
By transferring the data in DT15 to WY?9 (D/A) CHO of unit No. 1), the averaged analog data is
output through the D/A Converter Unit.

© Memorizing reference analog input data (DT11)
By transferring the data in WX9 to DT1 1, the latest analog input data is memorized for checking
sudden changes.
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[ BCD DISPLAY ]

. . . . i ' Availability
Displaying 4-digit Decimal Number ‘
: . All FP-Ms and FP1
on the BCD Indicator -
Outline FP-M/FP1 displays 4-digit decimal numbers from 0 t0 9999 on the
BCD indicator
Configurations

* FP1 programmable controller
* 4-digit BCD indicator

; 3 H

YF...YC YB...Y8 . Y7..Y4 Y3...Y0

FP1

Explanation of example

When X0 turns ON, K1111 is displayed on the BCD indicator. When X1 turns
ON, K2222 is displayed. And when X2 turns ON, -K3333 is displayed.



Program examples -

Example 1. [ File: SAMPLO11]

X0

Or~FH——[F0 MV , K 1111 , DT O
6 —‘E—h———[Fo MV , K 2222 , DT O
12 ﬁ}——[m MV , K 3333 , DT 0
18 —K’io&—[mo BCD , DTO , WY O
24

Example 2. [ File: SAMPL012]

X0
0 F——[F80 BCD

X
6 ———1[F80 BCD
12 ———[F80 BCD
18

K 1111
K 2222
K 3333

WY 0
WY O
WY 0

ED

Transfers K1111 to DTO
Transfers K2222 to DTO
Transfers K3333 to DTO

Converts the value in the
DTO to BCD and output to
Y0to YF

Converts 1111 to BCD

and output to YO to YF
Converts 2222 to BCD and
utputto YO to YF
Converts 3333 to BCD and
utput to YO to YF
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[ BCD DISPLAY ]

Availability

Displaying 2-digit Decimal Number

on the BCD Indicator ~ AILFP-Ms and FPI

Outline FP-M/FP1 displays 2-digit decimal numbers from 0 to 99 on BCD

indicator. Using this displayin g method, you can freely select output
group in 4-bit units. ‘

Configurations

* FP1 programmable controller
* 2-digit BCD indicator

|

YF...YC YB....Y8

FP1

Explanation of example

When X0 turns ON, K11 is displayed on the BCD indicator. When X] turns
ON, K22 is displayed. And when X2 turns ON, K33 is displayed.

( You can also shift outputs for BCD indicator to the range of YO~ Y7 >

or Y4 to YB by changing the operand specified in F6 (DGT)
instruction.




Program examples

Example 1. [ File: SAMPL013]

(

ED

0——{?%————[1:0 MV , K 11 , DT 0 ]
G—X]H———[Fo MV , K 22, DT 0 ]
12 -—}i%k——-———‘[FO MV , K 33, DT 0 1]
18 —R301—19—~[F80 BCD , DTO0 , DT1 ]
- [F6 DGT , DT1 , H 210, WY O]
31
Example 2. [ File: SAMPLO14]
X0

0 t— ———{[F80 BCD K 11 , DT O ]
6 —)ﬂr—————[Fso BCD K 22, DTO ]
12 F——[F80 BCD K 33 , DTO ]
18 —530!1—0—-—[136 DGT DT 0

26

s

H 210, WY 0 ]

(

ED

)

)

Transfers K11 to DTO
Transfers K22 to DTO

Transfers K33 to DTO

Converts the data in DTO to
BCD and stores it to DT1.

Transfers data in DT1 to
Y8~YF

Converts K11 to BCD and
stores it in DTO

Converts K22 to BCD and
stores it in DTO

Converts K33 to BCD and
stores it in DTO

Transfers data in DT0 to
Y8~YF
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| DYNAMICINPUT ]

Availability

Transistor output type

4-digit Digital Switch Input FP-Ms and FP1 C24, C47,

C56 and C72 series

Outline | Data of the 4 digital switches, which usually requires 16 inputs, can
be taken in to FP-M/FP1 only with 4 inputs and 4 outputs.

Configurations (NPN type example)

* FPI programmable controller -
* 4 digital-switches * '

4th digit 3rd digit 2nd digit 1st digit

] *Use digital switches

’ with diodes to prevent

— influences from other
digital switches

] =3
2] [2]
= = =3 . =
. | J I
X3...X0 Y0....Y3
FP1

Explanation of example

* By cycliclly shifting the ON output relay from YO0 to Y3, FP1 selects one from
4 digital switches to be recognized at the following I/O update.
The data taken to the FP1 are stored in the DTO to DT3.

WYO is updated on the way of the scan by the F143 (IORF) instruction.




Program example

Example 1. [ File: SAMPLO15]

20

23
25
27
29
31

Initial OFF relay

R9014
— F—[F92 ENCO, WRO , H 2, X ] .
L [F6 DGT , WXO0 , HO, XDT 0 ] -
R [F101 SHL , WR 0O , K 1 1 |
RO
K9Py [ 11—
R4, -
RO YO0
RO, St 1
R, Y2[ 1—
%2, | —0 1—
Loy [ 1
R9010
—— F———[F143 IORF , WY 0 , WY 0 ] .
Note:
» In order to gain time for /O transition
- place the program above at smaller address of all the program
- add following program below the above program if you do not need
any other program

R9010

b——1[F11 COPY , KO, DT 100 , DT500 ] ‘[

Encodes 4 bits of WRO

and stores the result in IX
Transfers data in

bexadecimal digit position 0

of WX0 to DTO~DT3.

Shits ON bit of WRO to the left
When R4 turns ON, RO goes ON
again

1st digit

2nd digit

3rd digit

4th digit

Update WYO

51




I DYNAMIC INPUT ]

o o o o ° FP-Ms and FP1 C24, C47,
8-digit Digital Switch Input CS6 and C72 semies

Availability

Transistor output type

Qutline

Data of the 8 digital switches, which usually requires 32 inputs, can
be taken into FP-M/FP1 only with 8 inputs and 4 outputs.

Configurations (NPN type example)

FP1 programmable controller
8 digital-switches *

X7...X4 X3...X0 Y0....Y3

* Use digital switches with diodes to
prevent influences from other digital
switches :

Explanation of example

By cyclically shifting the ON output relay from YO to Y3, F1 selects two from
8 digital switches for to be recognized at the following /0 update.

The data taken to the FP1 are stored in the DTO to DT3 and DT4 to DT7.
WYO is updated on the way of the scan by the F143 (IORF) instruction.




Program example [ File: SAMPLO16]

27

30
32
34

36
38

R9014
— ——[F92 ENCO, WRO , H 2, X 1 1
B [F6 DGT , WXO0 , HO, XDT O ] ]
| [F6 DGT , WX0 , H1 ,6 IXDT4 ] |
[F101 SHL , WR O , K 1 ]
R9013 RO
ROPP2 [ 1—
R4, o ]
ROy —1 1
R LI
2, L1
RS , [ 11—
R9010
— ——[F143 IORF , WY O , WY 1 ] T
Note:
« In order to gain time for /O transition
- place the program above at smalier address of the program
- add following program below the above program if you do not need
any other program

R9010

p——1[Fi1 COPY , KO, DT 100 , DT500 ] ‘*

Encodes 4 bits of WRO and
stores the result IX

Transfers data in the hexadecimal
digit position 0 of WX0 to DTO~DT3.

Transfers data in the hexadecimal digit
position 1 of WX0to DY4 to DT7

Shafts ON bit of WRO to the left
When R4 turns ON, RO goes ON again

1st & 5th digits

2nd & 6th digits
3rd & 7th digits
4th & 8th digits

Update WY0
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[ DYNAMIC OUTPUT ]

Availability

4-digit BCD Indicator | AIL EP-Ms and FP]

Outline Data for 4-digit BCD indication; which usually requires 16 outputs,

are output to 4 BCD indicators only with 8 outputs. It will take 3
scans for displaying 1 digit. ’ '

Configurations

* FP1 programmable controller
* 4 BCD indicators *

| ——
-
_I
L .
i
Y3....YO Y4...Y7
FP1

* Use BCD indicators with a data latching function.
* Inthe program example, the BCD indicators with the latch system blow are used.

Data

XX T
o ¢ 7 Z 7

* When the BCD indicators with the latch system below is used, change the program at
addresses 47, 49, 51 and 53 to normally open contacts,

Data ‘
D G G G
L .

7




Explanation of example

o By shifting the ON bit of WR10 to the left, data transfer, data revise and latch
operations for each digit are performed.

R100 turns ON again when

Shift to the left J/ *1* is shifted to R10C
NI W W I I WY

« + RIOC|R10B + + R108| R107 » « R104[R103 » « R100
WR10 R10F
- ! |- ] I | Lt 1
] L 1st digit data transfer
- L——— 1st digit data revised
The operations are ] L 5 taichthe data

performed in the same L 2nd digit data transfer
order of ON bit shifts, % L 3 2nddigit data revised

O - '

Program example [ File: SAMPLO017 ]

R9014 Shifts ON bit of WR10 to the left
Ol ——[Fl0I SHL , WR10, K1 1  gio 7 "o ome
6 R9?]'3 [ ]—l R100 turns ON again when "1" is
A shifted to R10C
R10 |
R9010 Converts DTO to BCD and stores it in DT1
9——?%—-——[1380 BCD , DTO , DT 1 ] . o
R1 Hexadecimal digit position 0 of DT1
15 Ei‘? L—— [F6 DGT , DT1 , HO, WY O 1 1 is ransferred to WYO
3R (g pGT, DT1 , H1, WYO ] | Hexadecimal diglt position 1 of DT1
3 R0 k¢ pGT, DT1 , H2, WY O ] | Heradecimal digit position 2 of DT1
R109 is transferred to WYO
39 b——1([F6 DGT , DT1 , H3 , WY O ] 1 Hexadecimal digit position 3 of DT1
R101 Y4 .
47 _?/ﬁ { ]— istransferred to WY0 )
R1?4 YS[ ] 1st digit BCD indicator revised
49 Rl /f v6. . | 2nddigit BCD indicator revised
51 /= [ 1— 3 digit BCD indicator revised
7 |RI0A Y7
53 1= [ 1— 4thdigit BCD indicator revised
55 ( ED ) -

57




[ DYNAMIC OUTPUT ]

Availability

8-digit BCD Indicator - All FP-Ms and FP1

58

Qutline

Configurations

Data for 8-digit BCD indication, which usually requires 32 outputs,
are output to 8 BCD indicators only with 12 outputs. It will taks 3
scans for displaying 2 digitf

* FP1 programmable controller

8 BCD indicators

*

:lf"ll
1

Y7...Y4 Y3..YO Y8..YB

FP1

* Use BCD indicators with a data latching function.
* Inthe program example, the BCD indicators with the latch system blow are used.

Data

XX T

wewt G g g

* When the BCD indicators with the latc

h system below is used, change the program at

addresses 49, 51, 53 and 55 to normally open contacts,

Data

Lach (ON) H
(OFF) L

XXX

-0 0000 007



Explanation of example

o By shifting the ON bit of WR10 to the left, data transfe
operations for each digit are performed.

r, data revise and latch

R100 turns ON again when

Shift to the left | *1"is shifted to R10C

AR ARV A A A AR
R10F * » R10C| R10B » « R108|R107 = « R104|R103 « + R100

WR10
| I Lo ! I |
L
] L2
The operations are [ <
performed in the same D . 3
order of ON bit shifts. e
5 ‘
Program example [ File: SAMPLO18]
R9014
O} — ——[FI10l SHL , WR10, K 1 ] R100

6 BXP [ 1—
RI0C_] -
o BRM®  rer DBep, DTO . DT 2 ] :
17&?L~—[F6 DGT , DT2 , H 10, WY 0] -
25—11—1?%————[116 DGT , DT2 , H 12 , WY 0] .
33—&??———[% DGT , DT3 , H 10 , WY 0] 1

109
s B ——[F6 DGT , DT3 , H 12 , WY 0] .
R101 Y8

49 Rl/ﬁ, Y9[ [
o1 R10;7? Y[ I—
' a1
55 —i/k [ 31—
57 : ( ED )1

1st & 2nd digit data transfer
1st & 2nd digit data revised
Latch the data

3rd & 4th digit data transfer
3rd & 4th digit data revised

®

Shifts ON bits of WR10 to the left

R100 turns ON again when "1" is
shifted to R10C

Converts DT1 and DTO to BCD and
stores it in DT3 and DT2

Transfers hexadecimal digit positions
0 and 1 0of DT2

Transfers hexadecimal digit positions
2 and 30of DT2

Transfers hexadecimal digit positions
Oand1of DT3

Transfers hexadecimal digit positions
2and 3 of DT3

1st and 2nd digit BCD indicator revised
3rd and 4th digit BCD indicator revised
5th and 6th digit BCD indicator revised

7th and 8th digit BCD indicator revised
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[ 10-KEY INPUT ]

10-key Input

Availability

All FP-Ms and FP1

Outline

Configurations

Using a 10-key unit, 8-digit of numerical data is input to FP-M/FP1

* FP1 programmable controller

° 10-key unit

i§§

Bl L™

ToeE

E)éplanation of example

EE Lr

Once a numerical key of the 10-key unit is pressed, the pressed data is stored
in DTO in the BCD format using F92 (ENCO) instruction and then the input
data (1 digit) is transferred to the lower 4-bit of DT1. Each time a new data is
input, the data in the DT2 and DT1 is shifted to the left in 4-bit units. When
the WT key is pressed, data stored in the DT2 and DT is converted to the
binary data and stored in DT11 and DT1io0.

10-key input

\
Key-input

DT0

DT2 DT1

[0[1]2[3[4]5]6[7]

| L/L/l/\//// One hexadecimal digit shifted tgthe left
L1]2[3[4]8[6]7]8] |

l ’ /LNew input data

NS

. Hexadecimal digit transferred

" DT11 DTi0

Converted to the binary

k1234567 8|

The key clears the data in the DT2 and DT1 but not clears the data
62 in the DT11 and DT10



Program example [ File: SAMPLO19]

X0 X1 X2 X3 X4 X5 X6 X7 X8 X9 RO
0 ——i/H—l/I—%/F—%/F—l/I—H/M/F—%/F—%/F—H/HDFD —L 1
12 %%i ——[F92 ENCO, WX O , H 4, DTo ] 4 Encodes the WX0

| Shifts one hexadecimal

20 Eai F—[F113 WBSL, DT 1 , DT2 ] digit to the left
26 —+—[F6 DGT , DT O , K 0o , DT 1 ] 1 Transfers the lower 4-bit
34 | XA (DF )— > 1 4 of DTO o DTI

1> [F1 DMV, K 0, DT1 ] _
43 |28 (DF ) o1

L 1>—[F83 DBIN, DT 1 , DT 10 ] .

If you need to keep the BCD data unconverted, change the program as follows:

XB
5 — (DF ) > 1
>1 [F33 DBIN, DT1, DT10 |}
AN NN
XB
>1 [F1 DMV, DT1, DT10 ]
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[ 10kEYINPUT ]

Availability

10-key Input & BCD Indication AILFP-Ms and FP1

Outline Using a 10-key unit and 4-di git BCD indicator, 4-digit decimal data is
stored in the specified data register.

Configurations
* FP1 C40 programmable controller
* 10-key unit
* 4-digit BCD indicator

@[ =
DEE ]
(9] [ ]

~ @ Numerical key
Clear key

@ Write key

FP1 C40

64



Explanation of example

input

BCD1
indicator
cleared

3-digit
function

No. input
The target DT address can be obtained

by adding 200 to the input data.
Example: Input "000" — DT200
Input "150" — DT350

)Y
BCDj
indicator

4-digit data is stored in the DT specifed
by the procedure above.

input

Displayed \\
data cleared j
er 0.3s.

Data |
displayed }
. *  When the key is pressed longer than 0.5s.
Yes < during the settings, all the setting are cleared.
No

65




* F92 (ENCO) instruction:
In order to take a numerical value into FP1, F92 (ENCO) instruction is used
at the program address of 114. In the example, the data in the R10 to R1F is
encoded and the result is stored in DT2 as a binary data as show in the
example below.

When [8]key is pressed:

@@@ X8 tums On

R19|R18|R17|R16|R15|R14]R13[R12]R11]R10]
oj1jojofJofololo]lo]o R18 tums ON

@ Encode processing

DT2 ’ K8 Binary data for expressing K8 is stored in DT2.

* F6 (DGT) instruction: ~
In order to display and store input data correctly, the F6 (DGT) instruction is
used as shown in the example below:

l When @ is pressed:

By pressing the key, K2 is transferred to DT2

15| -8 [ 7 | -0
DT2 00000010/ 00000010
Hexadecimal digit position 0 of DT2
/ is transferred to the hexadecimal
digit position 2 of DT4 and WYO.
DT4 | 15| -8 [ 7~ | —0

WYO0 |0000!0010]0000 0000

By pressing the key, K4 is transferred to DT2

15-=| «=-B | 7= | -0
D12 0000 0010/0000{ 0100 :
Hexadecimal digit position 0 of DT2
/ is transferred to the hexadecimal
digit position 1 of DT4 and WYO.
DT4 | 15| -8 | 7 | -0 : '

WYO {0000/0010/0100]0010

By pressing the [(j__l key, K4 is transferred to DT2

15| -8 | 7 [ -0

DTz 00001 001010000! 0110
' l Hexadecimal digit position 0 of DT2

is transferred to the hexadecimal

digit position 0 of DT4 and WYQ.
DT4 | 15[ -8 [ 7— | —0
WYO {0000{0010 01000110
|

2 4 6



Program example [ File: SAMPLO20]

31

37
43

49
55
61
67
73
79
85
91
97
100
103

114
122
127

158

166

174

180

R9013

- [ FO
R20
]

[FO
! [F11
i [FO

i [FO

X0, ™
XL, [TMR
X2, MR
X3, [IMR
x4, CTMR

X6, | CTMR
X7 CTME
X8, CTME
X9 CTMR
B i

RID,

X5, CIMR

-&:’H——-—‘(DF)
—)—(—5 p——— (DF)

MV
MY
COPY |
MV
MV ., H FFFF,

51 (DF)

0 )

moRom R R

DTO

‘DT1

DT2
X
WY O

t}

]

1
DT6 ]

1
]

R10¢

573 (DF)

Rll[

Ri2y

53 (DF)
571__(DF)

1

R13 {

53.__(DF)

R14[

53 (DF)

R15 [

51 (DF)
571 (DF)

R16[
R17[

571 (DF)

R18[

53.__(DF)

RI19

1071 (DF)

R20¢
R21 [

R22(

R23 [

Rip, |
Rl!

R1

Rig, |
R1

R1 '

R1
i
Rl

R23,  [F92 ENCO
R3], R32, R33, R34,

WR 1 ,

DT2 1|
R30[

Rz, R3),

L1 > - [F6 DGT
- [F6 DGT
- [F6 DGT
- [F37 -1
[F60 CMP

R23, R3p, R900B

DT
DT
DT

DT
K-

O NN O

H 200
DT 3
DT 3

DT 0

DT 3]
DT 4]
WY 0]

71—
1 —
J—
|
] —
] —
71—
1 —
j p—
J—
1—
] —
| p—
| p—

1]

> 14

L1 > [FO MV
_112_?
_l_{_fﬂ
R, R3}, RY, R,

El

FR 1—3—9—0—911—]—”2/ R3p- B3

K 2 ,

DT 0

LE M

Ry (DF)
L1 > [FO MV

3

H FFFF, WYO0 |’

Initial settings for data area

@ key input  (Key monitaring) u
key input
key input
key input
key input
key input
[Z] key input
key input
key input
El key input
](Kai}:: 11}:1Ga£>)ut
key input
key input

{clear)
@ ~@ keys input

| Pressed key value is stored in DT2

(Function No. input stage) —
Function No. setting
starting condition

Hexadecimal position 0 of DTO
to 2 of DT3

According to the code specified
by DT3, data is transferred to
DT4 and WYO

Decrement DTO

After 3 key inputs are detected
DTO is initialized
Function No. ends input

(Function No. fix stage) —

@ key input

BCD indicator clear
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68

187

218

226

234

240

257 —
263
269

275

306

313

344

52?1 R32" > 14
L - [F6 DGT , DT 1 , H 200, DT 5] 1
i [F6 DGT , DT 2 , DTS5 , DT 6] ]
i [F6 DGT , DT 2 , DTS5 , WYO] .
i [F37 -1, DT 1 ] ]
[F60 CMP , K- 1 , DT1 ] i
R25, rop, Roqum -
I [FO MV , K 3 , DT 1] i
R2p| R37 \ROOQR R2l, R33, R37, R3[|
o7 K 1 Raep | |
R _
R (DF) > 1-
PN [FO MV , H FFFF, WYO0 ] i
i [F81 BIN , DT4 . IX ] i
[F81 BIN , DT 6 , IXDT200 ] _
R34i——ETMX 2(pF) R351 3
ﬁ?f———[m MV , DT 6 , WYO ]
B}_P R21, R367 7__
R Rz, |
R Fo MV . H 2 , DT 0 ] :
s [FOO MV , H 0 , DT 2 ] 1
- [FO MV , H 0 , DT 3 ] .
- [FOO MV , H 0 , DT 4 ] .
- [FO MV , K0 , IX ] .
R32. R3 RZO MV o HFFFF. WYo ) R37 ]
i e
Ry [(F0o MV , H 2 , pT 1 ] ]
i [FOOMV , H 0 , pT 2 ) _
i [FO MV , H 0 , DT 5 ] ]
1 [FOOMV , H 0 , DT 6 1] _
i [F0O MV , K0 , IX ] ]
L [FOO MV , H FFFF, WYO0 ] -
' ( ED )J

_| After 0.3s, data in the DT6 is

i key is pressed while setting

i key is pressed while data is

(Data input stage) .
Hexadecimal digit 0 of DT1 is transferred
to hexadecimal digit 2 of DTS
According to the code specified by D75,
data in DT2 is transferred to DT6 and
WYO

Decrement DT1

Initialize DT1 when 4th input
is detected

Data input end

@ key input

(Data fix stage) — .

(Display & data clear stage) ____
Display clear
DT4 —IX

According to IX data in DT6
is transferred

displayed again
(Clear stage 1)  —

function No.
H2 —=DT0

HO—DT2
HO~DT3
HO—DT4
Ko—1X
Display clear
(Clear stage 2) —_
input
H2 —+DT0
HO—+DT2
HO—DT3
HO—+DT4
Ko—+IX
Display clear
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[ CLOCK/CALENDAR FUNCTION ]

Automatic Start Operation at the
Specific Time of a Day

Availability

Outline YO tumns ON for 1s during at 8:30 am everyday.

Configurations |
* FP1 programmable controller

<%
Z

] Y0 tums ON for 1s at 8:30
COM YO

FP1

Explanation of example

FP-M C20TC, C32TC and
C20RC types and FP1 C24C,

Comparing the clock/calendar data stored in the DT9053 with H830 (BCD),

YO is turned ON once a day for 1s duration.




Program example [ File: SAMPL021]

|R9010
0 4 }——[F60 CMP , DT 9053 , H 830 ] .
¢ [ROO0B - RO

RO Y0,

10—/

TO
8 ™4 —— (DF)-T /! |
ETHER

Settings

e The data is stored in BCD as:

0

|, Higher 8 bits __,, Lower 8 bits
']‘1 V]

N
[TITT T {TTITTTT]
Minute Second ,
HO0 to H59 (BCD) | HO00 to H59 (BCD)
Day Hour
Ho1 to H31 (BCD) |HOO to H23 (BCD)
Year Month
HOO to H99 (BCD) | HO1 to H12 (BCD)
Day of week
HOO to H06 (BCD)

Compares the current time
with H830 (BCD)
Turns ON when DT9053=H830

YO0 is kept ON for 1s duration

Using a data of day of week, you can also turn YO ON at 8:30 am at Mondays.

e Data of the clock/calendar are stored in DT9054, DT9055, DT9056,

and DT9057.

These registers are available both

clock/calendar.

for settings and for monitoring the

"o When setting the clock/calendar by using F0 (MV) instructions, the
revised setting becomes effective from the time when the most
significant bit of DT9058 becomes "1".
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[ cLOCK/CALENDAR FUNCTION -]

Availability
FP-M C20TC, C32TC and
C20RC types and FP1 C24C,

- Measuring Time between Two Events

Outline Time duration between two events are measured using the clock/
calendar within a same day.

Configurations
* FP1 programmable controller

FP1

X1 !ﬁ Start signal
Stop signal

Explanation of example

When X0 turns ON, the hours/minutes/seconds data at the time is converted to
seconds data and transferred to DT1 and DTO. :

When X1 turns ON, the hours/minutes/seconds data at the time is converted to
seconds data and transferred to DT11 and DT10.

Differences between (DT11, DT10) and (DT1, DTO) are calculated by F48
(DB-) instruction and then the result is converted to the hours/minutes/
seconds data and stored in DT31 and DT30.

v — L

[L

X1 -
Measures this-duration !
X0 ON
DT1 | DTO DT9055 | DT9054 Converts the data at the time
seconds day ‘ hours | minutes !seconds of X0 ON to seconds data
X1 0N :
DT11__| DTi0 DT9055 | DT9054 Converts the data at the time
seconds day ‘ hours | minutes ,seconds of X1 ON to seconds data
DT21 | DT20 (Time differences) = (Time at X1 ON) - (Time at X0 ON)
seconds DT21,DT20 = DT11,DT10 - DT1, DTO
DT31 DT30 DT21 ] DT20 Converts the result to the
hours | minutes jseconas seconds hours/minutes/second data
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Program example [ File: SAMPLO022]

o |RO010 (DF) " | When the eading edge of X0 s detected,
— > 1 9 tlock data is converted to seconds data
L1 >— F138 HMSS , DT 9054 , DT 0 ] | and stored in DT1 and DTO
7 —2{—0'] b= (DF) > 1 4 When the leading edge of X1 is detected:
: clock data is converted to seconds
-1 >—[F138 HMSS , DT 9054 , DT 10 ] 7 data and stored in DT11 and DT10.
r [F48 DB- , DT 10 , bT0 , DT 20 ] 4 (DT11,DTI10)- (DT1, DTO0) = (DT21, DT20)
- [ F139 SHMS DT 20 DT 30 ] | Data in DT21 and DT20 are converted
’ ’ | to hours/munites/seconds data and
stores it to DT31 and DT30.
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[ CLOCK/CALENDAR FUNCTION

Adding up the Operating Time in a Day

]

Availability
FP-M C20TC, C32TC and
C20RC types and FP1 C24C,

Outline

calendar function.

Configurations

Machine's operating time in a day is calculated using the clock

* FP1 programmable controller

FP1

Explanation of example

X1 X0

Operating signal
Reset signal

ON time of X0 is stored in DT2. When the X0 turns OFF, a new and
accumulated data are added up and stored in the DT11 and DT10.
If the X1 turns ON, the data stored in the DTO to DT11 is cleared.

74

DT1 D70 When X0 turns ON, the data at the
0 | hours [minutes [seconds starting time is stored in Dt1 and DTO
While X0 is in the On state;
DT3 DT2 (Currenttime) - (Starting time) = (ON time)
0 hours | minutes | seconds (DTQOSS, DT9054) - (DT1, DTO) = (DT3, DT2)
0 0o 1.9 2_1<— When X0 is in the OFF state, DT3 and DT2 becormie Ko
- The ON time of X0 is converted
DTs | D74 - D73 - DT2 to seconds data and stored in
seconds 0 ’ hours mmutesfseconds DT5 and DT4.
At the trailing edge of X0, data in
DI7_| DTs DT11 DT10 DT11 and DT10 is converted to
seconds 0 l hours minufeSIseconds seconds data and stored in DT7
and DT6.
DTs | DTs (X0 ON time) + (Previous total) = (New total)
seconds DT4 + DTé6 = DT8
DT11 DT10 DTe |  DTs Converts second data to
0 l hours minutes{seconds seconds hours/minutes/seconds data




Program example [ File: SAMPL023]

X0 .
0 L }— (DF) > 1 | X0ON start
-1 >—[F0 MV , DT 9054 , DT 0 ] . 5‘°’“;‘;SW""“;§;‘° to DTO
1
0 [F6 DGT , DT 9055 , H 10 , DT1 ] b 0] b Imin] s
14 = —[FI158 CSUB, DT 9054 , DT 0 , DT 2 ] 1 g X O e @ emc =
urrent time) - (Starting time) =
o [F6 DGT , H 0 , H 20, DT3 ] . Transfers NO
T
31 —d/—[F1 DMV, K 0, DT 2 ] 4 DT3 and DT?2 cleared during X0 OFF e
0 4 Converts the data in the DT10 to seconds data
o 39 [—1F—(DF/) > 17 12 stores the result to DT10 to DT
\ -1 >5—-[F138 HMSS, DT 10 , DT 6 ]} - Converts X0 ON time to
i 46 ‘qul}—“[Fl:;S HMSS ., DT 2 , DT 4 ] __secondsdalaandstorcsDT4
New total data is stored in DT9 and DT8
’ 3 [F48 DB+ , DT 4 , DT6 , DT 8 ] 1 DTS = (X0 ON time) + (Ol ON i)
’ B | New data is converted to hours/minutes/
o [F139 SHMS , DT 8 , DT 10 ] seconds data and stores it ‘rs Do | 573
68 =~ —[Fi1 COPY, K 0 , DT 0 , DT 11] < to DT11 and 10 econds
Clears DTO to DT11 \l/
76 ( ED ) 7whenX!turnsON
DT11 | DTI0
5 g L 01 b [minf & |
L
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[ CLOCK/CALENDAR FUNCTION

Availability

FP-M C20TC, C32TC and
C20RC types and FP1 C24C,
C40C, C56C and C72C types

Storing the Operating Time of a Week

Outline Memorizes the operating time of a week using the clock/calendar
functions.

Configurations 5
* FP1 programmable controller

FP1

Operating signal

Explanation of example

While X0 is in the ON state, data in the DTO is increased by one each ON-
minute. Data stored in the DTO is shifted to DT1 when the time in the DT9053
becomes H2359 and DTO is reset when the data in DT9053 becomes HO000.

Program example [ File: SAMPL024]

X0 TO
0t 4+ —(DF) > 1 4 DTO is increased by 1 each time 1 minutes
is elapesed during X0 ON states
kéo?o_'[m +1 , DT 0 ] .
6 —1F—[F60 CMP , DT 9053 , H 2359 ] -1 Compares the current time with H2359
12 [ROQOB_ RO
(DF) [ ] 4 RO tuns ON when DT9053 = H2359
15 BRY (miwsHL, DTO ., DT 6 | | Shifts one word to the left
21 5291}0_ [F60 CMP , DT 9053 , H 0 ] + Compares the current time with HO000
R9QOB Rl .
27 ~ ( DF) [ 1 4RI turns ON when DT9053 becomes NO
30 e —[FO MV | K 0 , DT O ] 4 Resets DTO
36 —T—Q—{/g I TM‘{) 60 1 1 min clock relay
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