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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 safety.

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 excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive 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 could cause excessive 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 could cause excessive exothermic heat or smoke generation.

-Do not undertake construction (such as connection and disconnection) while the power
supply is on. It could lead to an electric shock.

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic
Industrial Devices SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.
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Interchangeability With the FP3 High-speed Counter Unit

Interchangeability With the FP3
High-speed Counter Unit

The FP2 and FP3 High-speed Counter Units are not compatible in terms of
either hardware or software. Also, programs cannot be used interchangeably.

Comparison with the FP3 High-speed Counter Unit

Comparison item

FP2 High-speed Counter Unit

FP3 High-speed Counter Unit

High-speed | No. of channels

counter

4 channels

1 or 2 channels (separate product
numbers)

Max. calculation
speed

200 kHz max.

100 kHz max.

Compared output

Can be set to any of 8 target values.

Separate target value areas for the
two channels.

Input time constant

Can be set separately for the two in-
puts.

- 4yus

- 8us

- 16 us

- 32 s

Can be set separately for each unit.
- 5ups

- 10 s

- 20 pys

- 62.5pus

Interrupt function

Up to 8 points per unit.

Interrupt programs can be booted in

either of the following cases.

- When matching high-speed
counter target values

- When external input is used

Only 1 point per unit.
Interrupt program can be booted
only when matching high-speed
counter target values.

External connections

Connector (40-pin)

Terminal block

Vi
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1.1 Features and Functions of the Unit

1.1 Features and Functions of the Unit

1.1.1 Features of the Unit

The FP2 High-speed Counter Unitand FP2 Pulse I/O Unit are the intelligent unit that can
be installed in the FP2 programmable controller to enable easy access to high-speed
counter functions. The principle features of the various units are as described below.

In addition to a high-speed counter function, the unit also includes many
convenient functions like those listed below.

Operates as an input/output Normal I/O function
: £| [mixing unit. (see Chapter 5)
® X:24VI22 YT (NPN) il ) )
Sets the effective pulse width Input time constant functions
for input signals. (see Chapter 6)
Ol
Nl Generates interrupt signals. Interrupt function
oo (see Chapter 7)
b Counter function
oo Counts the number of pulse:> (see Chapter 8)
e Compares the number of pulses to & Output comparison function
ce set value and outputs the result. (see Chapter 9)
Outputs pulses. Pulse output function (FP2 Pulse I/O unit only)
oa (see Chapter 10)
@) Outputs PWM PWM output function (FP2 Pulse I/O unit only)
’ (see Chapter 11)

The pulse output function and PWM output function are available only with the pulse
I/O unit. Please be aware that these cannot be used with the high—speed counter unit.

Streamlined system configuration free of waste

Of the I/O terminals on the unit, whichever terminal have not been allocated to functions
can be used as ordinary I/O terminals. This makes it possible to configure a streamlined
system with no waste, and enables the counter function, sensor input, and other
functions to be carried out using a single FP2 High-speed Counter Unit or FP2 Pulse I/O
Unit.

Interrupt function provided

In addition to interrupt control based on ordinary external input, interrupt control based
on matching the counter elapsed value is also supported.

= next page
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1.1 Features and Functions of the Unit

Easy positioning control with a single FP2 pulse I/O unit

The FP2 Pulse I/O Unit is equipped with a pulse output function. Output pulses can be
fed back to the unit, allowing easy positioning control with a single unit.

Four 0.8 A outputs provided

1.1.2 Unit Product Numbers
Name Specifications Built-in functions Parts No.
FP2 Input: 24 VDC + common
High-speed Counter Unit Output: NPN 5 to 24 VDC FP2-HSCT
(NPN output) (0.1 A 12 points/0.8 A 4 points) 8 interrupt inputs
4-channel high-speed counter
FI_°2 ) Input: 24 VDC - common 8 comparison outputs
High-speed Counter Unit Output: PNP 5 to 24 VDC FP2-HSCP
(PNP output) (0.1 A 12 points/0.8 A 4 points)
FP2 Input: 24 VDC + common : :
Pulse /O Unit Output: NPN 5 to 24 VDC 8 interrupt inputs FP2-PXYT
NPN outout 0.1 A 12 points/0.8 A 4 point 4-channel high-speed counter
( output) ©. points/. points) | g comparison outputs
FP2 Input: 24 VDC - common 4 pulse output channels
Pulse 1/O Unit Output: PNP 5 to 24 VDC 4 PWM output channels FP2-PXYP
(PNP output) (0.1 A 12 points/0.8 A 4 points)
Note: The unit comes with one 40-pin Wire-pressed terminal type connector.
Maintenance parts
Name Contents Product No.
Wire-pressed terminal type connector set| two pieces (40—pin, with semi—cover, AWG22, 24) AFP2801

= Note

When using the FP2 High-Speed Counter/Pulse I/O Unit, the FP2
CPU unit used should be Ver. 1.09 or a subsequent version.
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1.2 Unit Functions and How They Work

1.2 Unit Functions and How They Work

The various functions are operated by entering settings in the shared memory. The
interrupt function mode is set using the mode setting switches on the side panel of the
main unit.

When the unit is shipped from the factory, all of the switches are set to the “off” position
(no interrupt function). When the power supply is turned on, the unit functions as an
ordinary I/O unit.

1.2.1 Ordinary 1/O Functions

The FP2 High-speed Counter Unit and FP2 Pulse I/O Unit operates as a 32-input,
32-output mixed input/output unit in its default state, when none of the mode setting
switches on the side panel or the shared memory settings have been changed. Because
the first 16 inputs and the first 16 outputs are allocated to terminals, however, in practical
terms the unit functions as a mixed input/output unit with 16 inputs and 16 outputs.

The I/O allocations change depending on the position in which the unit is installed.
For example, if the unit is installed in slot 0, the dedicated I/Os will be WX0to 1 and WY2
to 3. WX0 and WY2 are actually allocated to the terminals.

When other functions are being used, the inputs and outputs of those functions are given
priority, but those inputs and outputs that have not been allocated to functions are
available for use.
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1.2 Unit Functions and How They Work

1.2.2 Input Time Constant Function

The input time constant function specifies the effective pulse width in response to input

signals from an input/output connector. Input signals below the effective pulse width are
judged to be noise.

Four constants can be specified as the effective pulse width, two for each input/output
connector, as indicated below.

Effective pu|Se width Max. calculation Setting unit External input terminal
W us speed
Group 1 A1, A2 (input allocation X0, X1)
No setting 200 kHz Group 2 A3, A4 (input allocation X2, X3)
4 125 kHz _ ,
Group 3 A5, A6 (input allocation X4, X5)
8 62.5 kHz
16 31.2 kHz Group 4 A7, A8 (input allocation X6, X7)
32 15.6 kHz Group 5 B1, B2 (input allocation X8, X9)
W or higher W or higher Group 6 B3, B4 (input allocation XA, XB)
i e > Group 7 B5, B6 (input allocation XC, XD)
Group 8 B7, B8 (input allocation XE, XF)

With the input time constant function, the effective pulse width of the input signal can be
specified, which effectively prevents erroneous input in environments with high noise

levels. For detailed information on settings, please see page 6 - 3, “Input time constant
function”.

Judged as erroneous input
(noise) because they are less
than the effective pulse width.

X0 (terminal section input) —\_(/—”_)_I—(/—“—\)—\—I—
N__/ N_7
X0 (signal after time -~ -

constant has been set) _| ,—I I‘

= Note

The time constant function is set to “No setting” in the default
settings.
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1.2 Unit Functions and How They Work

1.2.3 Interrupt Function

The interrupt function is set to the following modes based on the status of the mode
setting switches when the power supply is turned on.

Interrupt program

No. of interrupts | | "yt can be set Interrupt input ™3

Mode | Unit operation

available .
in program
A Unit without interrupt function 0 — —
- 1/0 connectors (X8 to XF)
B Unit with interrupt function 8 1’1\”-0 to7orINT8t0 15| _ Comparison matching

signal (EQO to EQ7) *2

- 1/0 connectors (X8)
1 INT16 to 23 *1 - Comparison matching
signal (EQO) *2

*1: The applicable interrupt program numbers vary depending on the position at which the unit is installed.

*2: This is an internal signal for the comparison function. It is generated if the counter elapsed value matches the
comparison value.

*3: The input signal used to generate the interrupt can be selected. (/O connector or comparison matching signal)

C Intelligent unit that generate
interrupts

A
L‘I Example:

Correspondence between ladder command and interrupt
signal

Mode B Mode C

0 7
s F
20

INTO < X8, or EQO INT16 < X8, or EQ0  |s= wieen™|
INT1 < X9, or EQ1
INT2 < XA, or EQ2 I
INT3 < XB, or EQ3

N\

External terminal
input section when
using interrupt
function: X8 to XF

INT4 < XC, or EQ4
INT5 < XD, or EQ5

INT6 < XE, or EQ6

INT7 < XF, or EQ7

Interrupts are generated at the timing at which edges are input.

off on on off

‘ External terminal input ‘

Not matching Comparison Not matching
matching L

‘ Comparison matching signal input
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1.2 Unit Functions and How They Work

1.24 Counter Function

The FP2 High-speed Counter Unit and FP2 Pulse 1/0 Unit are equipped with four
counter channels, and counting is carried out in the three input modes described below.
The input modes can be set separately for each of the channels.

Direction control

The count value is incremented or decremented based on the pulse train and the
direction signal.

ta tb tc td

INA of | | | | |
IN.B | ! | | | |
\ \ \ \ \
count | n n+1 n+2 n+1 n n—1 ta,tb, tc,td = 2.5 us™

Individual input

The count value is incremented or decremented based on the CW and CCW input
signals.

‘ ta tb tc
.
on A
IN.A - off | |
IN.B 1 1 I | I |
count | n n+1 n+2 n+1 n n—1 | ta, th, tc = 2.5 us™

Phase different

The count value is incremented or decremented based on the phase differential input of
the encoder or another device.

ta‘tb tc‘td
Niahighialig
wa oL T L L L
IN.B | Y | Y | | | I I_
count | n n+1 n+2 n+1 n | tatbtctd=125us"™

*1: This is the value when “No setting” is set for the input time constant function.
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1.2 Unit Functions and How They Work

G ~

Doubling multiplier function
The phase differential input mode has the three doubling functions noted below.
INA ] I [ | - —
Multiplied 5
once 'NB [ 1 [ I S
count [ n - Loz I o na ~ 7 CHO INA
INB NG IN.B
Reset Reset
INA - _] | | | M Mask Mask
Multiplied 7
twice N8B —F 1+ TN
count [ n i n+1 i n+2 i n+3 i n+4 i CH3 ::::g Eg CH1 :mg
Reset Reset
Mask i Mask
Mutioied A — b f ! ! H
ultiplie 1 f T 1 | f T ' )
fourtimes N8 —— o t——t . b
count [n [n+1]n+2[n+3[n+4[n+5[n+6 [n+7 [n+8 n+9]
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1.2 Unit Functions and How They Work

1.2.5 Comparison Output Function

The FP2 High-speed Counter Unit and FP2 Pulse 1/O Unit are equipped with eight
comparison outputs (CMPO to CMP7).

The comparison outputs are output as a result of the counter elapsed value and the
comparison output set value being compared.

The comparison output set values are specified in the shared memory

(MEMO to MEM?7).

Counter elapsed value < Comparison output set value — Comparison output: off
Counter elapsed value = Comparison output set value — Comparison output: on

Comparison output set value Matching
EMxy  ~ T~ """ T T T4

Counter
elapsed value

EEpEpEpEpEpE RSN

Pulse input d
1

Comparison outBut off on ™
(CMPx) . Comparison output
(CMPO to 7)

Matching signal
(EQx)

Not matching

Matching

* The on/off of the comparison output can also be specified to correspond to reversed operations. EQx is a signal
used for internal processing, and is not output to an external device.

1-10
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1.2 Unit Functions and How They Work

1.2.6 Pulse Output Function

The FP2 Pulse 1/0 Unit is equipped with four pulse output channels.

The maximum pulse output is 100 kHz, and two modes are available, as described
below, for the output format. The output frequency can be specified in units of 1 Hz.

The pulse output can be set so it is input to a high—-speed counter through an internal

connection to the unit, enabling high—speed processing.

| Direction control |

Positive direction

| Negative direction

PLSX A off | on
PLSX B—" | on
Cw-CCw
Positive direction R Negative direction‘
> >
pLsxA—Off ] on
pLoen " fon [ 1
1.2.7 PWM Output Function

—TE—
o .
h 3
2 =

/ PLSO A, PLSO B
/ PLS1 A, PLS1 B

|_» PLS2A PLS2B

VAN

— PLS3 A, PLS3B

The FP2 Pulse 1/0 Unit is equipped with four PWM output channels.
The maximum PWM output is 30 kHz, and the duty can be specified in units of 1%.

1 cycle
1 30 kHz max.
1 l I 1

' 70% .30%'

PWM 30% —i off m |_|
| 40%,  60% |
«— P

PWM 60% M p—

= Note

LI

PXYT
o 7
& F

PWMO

PWM1
PWM2
//

N\

> PWM3

The pulse output function and PWM output function are available
only in the FP2 Pulse /O Unit.

1-11
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1.3  Restrictions on Unit Combinations

1.3 Restrictions on Unit Combinations

1.3.1 Restrictions on Combinations Based on the Current Consumption

The internal current consumption (at 5 V power supply) of the FP2 High—speed Counter
Unit and FP2 Pulse 1/O Unit are as shown below. When configuring the system, the
usage conditions of other units should be taken into consideration and the overall
consumption kept within the allowable range of the power supply unit.

Name Parts No. | Current consumption (at 5 V power supply)
FP2 High-speed Counter Unit (NPN output) | FP2-HSCT | 450 mA or less
FP2 High-speed Counter Unit (PNP output) | FP2-HSCP | 450 mA or less

FP2 Pulse I/O Unit (NPN output) FP2-PXYT | 500 mA or less
FP2 Pulse /O Unit (PNP output) FP2-PXYP | 500 mA or less
v

+ REFERENCE

For the internal current consumptions of other units, refer to the
“FP2/FP2SH Hardware Manual” and the instruction manual for the
pertinent unit.

1.3.2 Restrictions When Using the Unit in Combination with a CPU Unit

The FP2 CPU unit used should be Ver. 1.09 or a subsequent version.

1-12
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1.8 Restrictions on Unit Combinations

1.3.3 Restrictions on the Unit Installation Position

The FP2 High-speed Counter Unit and FP2 Pulse I/O Unit may be installed on either the
backplane on the CPU side, or the backplane on the expansion side. Multiple units may
be installed as long as the overall current consumption is within the range described
above. However, these units should be installed to the right of the power supply unit and
the CPU unit.

Backplane on CPU side
O8] 1 T 1
5 @

Pulse 1/O Unit

|:| High-speed Counter Unit

ol U

Can be installed
at either position

Expansion

cable I l

g_aﬁm_

o U
EEEERE
—
—
—
| —

|

Backplane on expansion side

1-13
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1.3  Restrictions on Unit Combinations

1.3.4 Number of Interrupts

If using the unit as a counter unit, there are no restrictions on functions imposed by the
number of units, but if using it as an interrupt unit, only two units can be used as interrupt
units, with eight interrupts per unit. Please be aware that any other units will have only
one interrupt (mode C).

“Unit with Interrupt function” and “Intelligent unit that generate interrupts”
“Unit with Interrupt function”

- When “Mode B” has been specified for the FP2 High-speed Counter Unit and FP2
Pulse 1/0 Unit, the unit will be treated as an interrupt unit, and eight interrupts per
unit will be available for use.

- When “Mode B” has been set for the unit, however, please be aware that only two
units can be used with each CPU unit.
“Intelligent unit that generate interrupts”

- When “Mode C” has been specified for the FP2 High-speed Counter Unit and FP2
Pulse 1/0 Unit, the unit will be treated as an intelligent unit that generates
interrupts, and one interrupt per unit will be available for use.

- With an intelligent unit that generates interrupts, however, please be aware that
only eight units can be used with each CPU unit.

Interrupt function when multiple units are being used

Mode B INTO to INT7 A unit set to “Mode B” will have
Mode B INT8 to INT15 two units for each CPU unit.

Mode C INT16
A unit set to “Mode C” will have

Mode C  INT17 eight units for each CPU unit.
,— Mode C INT18

The modes of a unit installed in the FP2 can be used in any
combination, but when both “Mode B” and “Mode C” are used in
conjunction, be aware that the maximum number of interrupts will
be INT23.

1-14
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Functions of the Unit

1.4 Restrictions Based on Combinations of Functions

1.4 Restrictions Based on Combinations of Functions

With the FP2 Pulse I/0 Unit, both pulse output and PWM output are output from the same
channels, and up to four channels can be used. If both pulse output and PWM output are
being used in combination, however, the pulse output (PLS) should be allocated before
the PWM output (PWM), as shown in the table below.

Combination

Channel used

CHo CH1 CH2 CH3
1 PWM PWM PWM PWM
2 PLS PWM PWM PWM
3 PLS PLS PWM PWM
4 PLS PLS PLS PWM
5 PLS PLS PLS PLS

1-15
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1.5  Restrictions on Setting Values

1.5 Restrictions on Setting Values

The values set for the “PLS/PWM Frequency Setting” and the “PWM Duty Setting” of the
FP2 Pulse I/O Unit should be within the range of specified values.
Be aware that setting a value which exceeds the specified value can cause malfunction.

Setting PLS/PWM frequency setting PWM duty Output pulse
When using When using setting
PLS function | PWM function
Specified value 0 Hz *1 to 0 Hz *1 to 0% to 100% Normal output
100.000k Hz 30.000k Hz
Other than Until error is 100.001k Hz to 30.001k Hz to — Normal output *2
specified value | detected 131.071k Hz 31.457k Hz
Error detection | 131.072k Hz to 31.458k Hz to 101% to 127% OFF
range 1048.575 k Hz 41.943k Hz
After error is 1048.576 k Hz 41.944k Hz 128% or more Normal operation
detected or more or more does not take

place

*1: If 0 Hz is set, no pulses are output.

*2: This is affected by the load conditions, and should not be used.

1-16
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2.1 Part Names and Functions

2.1 Part Names and Functions

211 Part Names and Functions

FP2 High-speed Counter Unit

e
| @

[

|
_

0

4

&

q

(1) Operation status LEDs
This lights to reflect the input/output status of the terminal unit. For detailed
information, see page 2 - 6.

(2) Input/output connector
This connects the signals input to and output from the unit. For the terminal wiring
diagram, see page 3 - 5.
(3 Mode setting switch
This specifies the interrupt operation mode for the unit. The modes listed below
can be specified.
- No interruption
- With Interruption (interrupt points: 8)
- Intelligent unit that generates interrupts (interrupt points: 1)
For detailed information, see page 7 - 3.

&

Tip

l ~

The settings of the mode setting switches become effective when the power
supply is turned on.
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2.1.2 Mode Setting Switches

The mode setting switches on the side panel of the unit are used to set the various
interrupt functions.

Mode settings switches

ON SwWi1 Sw2 Mode Description
off off Mode A No interruption
on off Mode B With Interruption (INTO to INT7)
I;l El off on Mode C Intelligent unit that generates interrupts (only INTO)
on on Mode D Reserved

Mode A (SW1 — off, SW2 — off)
ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

Mode B (SW1 — on, SW2 — off)
ON With Interruption (interrupt points: 8)
H |;| Up to eight interrupts can be used for each unit (INTO to INT7).
1 2

When this mode is specified, eight interrupt points (INTO to INT7) are automatically
defined for the unit, regardless of whether or not the interrupt function is used.

Mode C (SW1 — off, SW2 — on)

ON Intelligent unit that generates interrupts (interrupt points: 1)
|;| I?I One interrupt for each unit becomes effective (INTO *1).
12

INT1 to INT7 are invalid, even if interrupt settings have been defined for them.

*1:This INTO defines the interrupt position for the unit. Interrupt program numbers
that can be specified in the sequence program are INT16 to 23.

Mode D (SW1 — on, SW2 — on)
Reserved

ON
H E This setting should not be specified by the user.
12
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2.1 Part Names and Functions

5 ~

“Unit with interrupt function” and “Intelligent unit that generate interrupt
function”

“Unit with interrupt function”

- If “Mode B” has been specified for the FP2 High-speed Counter Unit and FP2
Pulse 1/0 Unit, the unit will be treated as an interrupt unit, and eight interrupts
per unit will be available for use.

- If “Mode B” has been set for the unit, however, please be aware that only two
units can be used with each CPU unit.

“Intelligent unit that generate interrupts”

- If “Mode C” has been specified for the FP2 High-speed Counter Unit and
FP2 Pulse I/O Unit, the unit will be treated as an intelligent unit that generates
interrupts, and one interrupt per unit will be available for use.

- With an intelligent unit that generates interrupts, however, please be aware
that only eight units can be used with each CPU unit.

Interrupt function when multiple units are being used

Mode B INTO to INT7 ] A unit set to “Mode B” will have
Mode B INT8 to INT15 two units for each CPU unit.

Mode C INT16
A unit set to “Mode C” will have

Mode C  INT17 eight units for each CPU unit.
,— Mode C INT18

D002 0

g

Slotno. — 0 1 2 3 4

The modes of a unit installed in the FP2 can be used in any combination, but when both “Mode B” and
“Mode C” are used in conjunction, please be aware that the maximum number of interrupts will be INT23.

o /
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2.1.3 Operating Status LEDs

The unit LEDs light to reflect the input/output status of the terminal block (input/output
connector). Please refer to the allocation tables below.

O A1 | A2 | A3| A4| A5 | A6| A7 | A8 7

8 B1|B2|B3|B4|B5|B6|B7| B8 F

20 A11| A12| A13| A14| A15| A16| A17| A18 27

28 B11| B12| B13| B14| B15| B16| B17| B18 2F

FP2 High-speed Counter Unit allocation table

Function Function

LED LED

Input | Interrupt| Counter |Compare| Pulse | PWM Output| Interrupt| Counter | Compare| Pulse | PWM

CHo

A1 X0 — IN-A — — — A1l Y20 — — [CMPO]| — —
CHo

A2 [ xt | — | SR — | — | — | A2yt | — | — [pwen| — | —
CHo

A3 | x2 | — |20 — - — A3 | y22 | — — |wovwry| — —
CHo

AL | x3 | — | PO — ) — | — [Aa v | — | — |owey| — | —
CHA1

As | xa | — | gl — | — | — A5 v | — | — |owes| — | —
CHA1

A6 X5 — IN-B — — — A16 Y25 — — [CMP5]| — —
CH1

A7 X6 — Reset — — — A17 Y26 — — [CMPE] | — —
CH1

As | x7 | — || — - — | A8 | ver | — — |eeven| — —
CH2

B1 X8 INTO IN-A — — — B11 Y28 — — — — —
CH2

B2 X9 INT1 IN-B — — — B12 Y29 — — — — —

B3 | xa N2 [ SH2 1 — | — | — |B3|vea| — | — | — | — | —
Reset
CH2

B4 | xe |3 [SHE L | | fBa|vB| — | — | - | — | —
CH3

B5 XC INT4 IN-A — — — B15 Y2C — — — — —
CH3

Bs [ xo | INTs | S — | — | — |Bt6|vD| — | — | - | — | —

B7 | xe [Nt | S| — | — | — |Biz|vee| — | — | — | — | —
Reset
CH3

B8 | xF [Tz [SHE | B v | — | — | - | — | —
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FP2 Pulse I/0 Unit allocation table

Function Function

LED LED

Input | Interrupt| Counter|Compare| Pulse | PWM Output | interrupt| Counter|Compare| Pulse | PWM

CHO PLSO

A1 X0 — IN=A — — — A1l Y20 — — [CMPO] Direction —
CHO PLS1

A2 X1 — B | — — — | A12 | o1 — — |eMPh| il —
CHO PLS2

A3 X2 — |Reset | — — — | Aa13 | Y22 | — — |lomPa| it L —
CHO PLS3

Ad X3 — | mask | — — — | Aa14 | Y23 | — — |empy| i 0 L —
CH1

As [ x4 | — | STA ] — | — | — | A5 [Y2a | — | — |[cwPay — -
CH1

A6 X5 — IN-B — — — A16 Y25 — — [CMP5] — —

A7 | x6 | — é*” — | — | — a7 |ves | — | — |rowee| — _
eset
CH1

A8 X7 — Mask — — — A18 Y27 — — [CMPT7] — —

Bt | xs |INTo|SH2| — | — | — |B11|ves| — | — | — |psonl| —
IN-A

B2 | xo [wmt |SH21 1 1 B2 |veo | — | — | — |Psom| —

B3 | xa | INT2 F?HZ — | — | = |B13|vea| — | — | — |pwst1al —
eset
CH2

B4 XB INT3 Mask — — — B14 Y2B — — — [PLS1 B] —
CH3

B5 XC | INT4 | S| — — — | B15 | Y2c | — — — | [PLS2 A]| [PWMO]
CH3

B6 [ XD |INTS | W2 | — — — | B16 [ Y2D | — — — | [PLS2 B]| [PWMI1]

B7 | xe |INTe [ S| — | — | — |B17 || — | — | — |PLssal|Pwmz
Reset
CH3

B8 XF INT7 — — — B18 Y2F — — — [PLS3 B]| [PWM3]
Mask

[]: This is a signal output directly to the /O connector, and has no relation to the output (Y). However, the status of
these signals can be monitored using the input (X) of the same name.

= Notes

® The LED display may waver when a high-speed |/O signal is
present, but this does not adversely affect the function.

® The table as above shows when the unit is installed into slot 0.
I/0 number vary according to the slot equipped.
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3.1 Connections Using Wire—pressed Terminal Type Connector

3.1 Connections Using Wire-pressed Terminal Type
Connector

3.1.1 Wire-Pressed Terminal Type Connector Specifications

The wire pressed terminal type connector is one that can be connected without stripping
the sheath from the wire. Special tools are used for wiring this type of connector.

Wire-pressed terminal
type connector (40-pin)

Suitable wires (twisted wire)
Size Conductor cross-sectional area Insulation thickness Rated current
AWG#22 0.3 mm?2

AWG#24 0.2 mm2 dia. 1.5to dia. 1.1 3A
Special tool

Name Product No.

Pressure connection tool AXY52000FP

Wire-pressed terminal type connector (provided as accessory with unit)
Name Description Product No.
Wire-pressed terminal type connector set | two pieces (40-pin, with semi-cover, AWG22, 24) | AFP2801

/TP
Contact Puller Pin for Rewiring

If there is a wiring mistake or the cable is incorrectly pressure-connected,
the contact puller pin provided with the fitting can be used to remove the
contact.

Press the housing against
the pressure connection
tool so that the contact
puller pin comes in contact
with this section.
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3.1 Connections Using Wire—pressed Terminal Type Connector

3.1.2 How the Wire-Pressed Type Connector is Used

The wire end can be directly crimped without removing the wire’s insulation, saving labor.
Procedure:

1. Bend the welder (contact) back from the carrier, and set it in
the pressure connection tool.

2. Insert the wire without removing its insulation until it stops,
and lightly grip the tool.

place.
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3.2 Input/Output Specifications and Connector Pin Wiring Diagram

3.2 Input/Output Specifications and Connector Pin
Wiring Diagram

3.2.1 Terminal Layout Diagram

NPN Output PNP Qutput
—0 O0H-0) (80 O —0 0H0) (80 ¢
—0 OH-(1) (@0 O+ —0 01 (@0 ¢
—O 042 (A0 O —0 02H2) (A0 ¢
—0 04-(3) B0 O Input -0 03 B0 C Input
—0 04 (©=0 O —0 02H4) (©H20 ¢
—0 0+(5) (D=0 O~ 0 02(35) DHO C
—0 04-(6) (Er--0 O —0 0L(6) (B0 C
24V DCH -0 07 (F0 o~ 24V DC HH-0 07 0 C
Si=lces est
—O1@ @1-0O— ) —O 1@ @1-0O—
1@ @ ——D=6) @
—O=@ &0 ——O @0
010 &0 —— O @D
—®£ @‘i®_‘ Output —®£ @‘i@_‘ Output
e OO0 -0 e @O
——O 1 e~ ——De9 e HD
0 ® @0 — O @O
k LD O 5-24VDC | > 889
24V DC | H2H0) @ 2avpc | O =
5-24V DC H# T T 4—|
= Notes

® The same terminal layout is used in both the FP2 High-speed
Counter Unit and the FP2 Pulse 1/O Unit.

® The COM (4 points), + (2 points) and 0V (2 points) terminals are
connected internally.




Wiring FP2-HSC & FP2-PXY

3.2  Input/Output Specifications and Connector Pin Wiring Diagram

3.2.2 Internal Circuit Diagram

NPN output
Input circuit Output circuit
I______TfEfEl I_LEE) _______ 1
I [ I
IN | 3ke ]f[l | ]1'1 I,
AR A | | | | S
wy - - = YOUT
I | s\l 113 H,S—®—l 24V DC
5 5 S -
:E — —= | = Iy < 5to
24V DC | 1k§§ !!(x;;lz g | | g [" 5_ £ S I 24V DC
| gl 1| S+ 442V o
I\ I T A
com _ _ _ __ =41 L/ _ _I
PNP output
Input circuit Output circuit
= 7 7 epl I_I_I;_P _______ T
I M I
N | ske MM I,
A O AN | | | - ° O °
wy A4
| SIEIE =ld L | Iswo
| 2 | 3 e ouT 24V DC | 24V DC
L S 5| A— S -
24V DC | = :;(!,’.l: § | | i(; [.- g
'|' | Tk sl 1|s E Lov
& = 5L R
—COMT———————_—I L= _ ___ .

The same internal circuit is used in both the FP2 High—speed Counter Unit and the FP2
Pulse 1/0 Unit.

= Note
The number of points that go on simultaneously when there is
PNP output should be reduced as shown in the illustration below.

26.4V DC

Output
Number of points

/ 24V DC
16} /
per common which

|
are simultaneous on |
I

1 3

0 |
50 55
— Ambient temperature (°C)
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4.1 Confirming Slot Number and I/O Number Allocations

411 Dedicated I/O Area

In the FP2 High—speed Counter Unit and FP2 Pulse 1/O Unit, like other I/O units, inputs
(X) and outputs (Y) are allocated in order for the units to be used.

The 1/0 occupied points of FP2 High—speed Counter Unit and FP2 Pulse 1/O Unit are 32
inputs (X0 to X1F)/32 outputs (Y20 to Y3F).

The configuration of the occupied /O area is as shown below.

A -
b’l Example: When the FP2 High-speed Counter Unit or FP2 Pulse I/O Unit is

installed in slot 0

N\
Occupied points: 64
Inputs: 32

Outputs: 32

/ However, 16 of these inputs
and 16 of these outputs are
allocated to the I/0

connector.
. J

[ Inputs X0 to X1F (WXO0 to WX1), outputs Y20 to Y3F (WY2 to WYS)]
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41.2 FP2 High-speed Counter Unit I/O Allocation Table

Input Allocation

External Function
terminal Input Interrupt Counter Comparator Pulse PWM

External Al X0 — CHO IN-A — — —
el A2 X1 — CHO IN-B — — —
A3 X2 — CHO Reset — — —

A4 X3 — CHO Mask — — —

A5 X4 — CH1 IN-A — — —

A6 X5 — CH1IN-B — — —

A7 X6 — CH1 Reset — — —

A8 X7 — CH1 Mask — — —

B1 X8 INTO CH2 IN-A — — —

B2 X9 INT1 CH2 IN-B — — —

B3 XA INT2 CH2 Reset — — —

B4 XB INT3 CH2 Mask — — —

B5 XC INT4 CH3 IN-A — — —

B6 XD INT5 CH3 IN-B — — —

B7 XE INT6 CH3 Reset — — —

B8 XF INT7 CH3 Mask — — —

I/Os in — X10 — — CMPO — —
the unit — X11 — — CMP1 — —
— X12 — — CMP2 — —

— X13 — — CMP3 — —

— X14 — — CMP4 — —

— X15 — — CMP5 — —

— X16 — — CMP6 — —

— X17 — — CMP7 — —

— X18 — — — — —

— X19 — — — — —

— X1A — — — — —

— X1B — — — — —

— X1C — — — — —

— X1D — — — — —

— X1E — — — — —

— X1F — — — — —

—: No input allocations

= Note
The I/0O numbers in the above chart are for when FP2 High-speed
Counter Unit is installed in slot 0. The I/O numbers will change
depending on the installation slot.
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Detailed Explanation of Occupied 1/Os
External inputs
-X0toXF ............ Input

These operate as inputs. They can also be monitored as inputs
when the interrupt function and counter function are being used.

—INTOtO INT7 ......... Interrupt function
These are used to input interrupt signals. Interrupt signals are
generated as a result of input to the 1/0 connector, and boot the
interrupt program in the ladder program. These are effective only if

the connection destination functions as an input terminal in the
interrupt settings in the shared memory.

— CHx IN-A, CHx IN-B . . Counter function

These are used to input count signals used for counting. The input
for IN-A and IN-B serves as the count signal input. There are three
input modes: 1) Direction control, 2) Individual input, and 3) Phase
input.

-CHxReset ........... Counter function

This is inputto reset the counter elapsed value. Inputting this signal
resets the counter elapsed value to 0.

—CHxmask ........... Counter function

This is input to temporarily stop the counter. If this input is on, the
counter stops temporarily.

Internal inputs
-X10to X1F .......... Input

This input is used to monitor the signals of various functions, such
as comparison output.
- CMPOto CMP7 ....... Comparison output function

The result of comparing the comparison output set value and
counter elapsed value in the shared memory can be monitored as
X10 to X17.

(Counter elapsed value) < (Comparison output set value)
— Comparison output: off

(Counter elapsed value) = (Comparison output set value)
— Comparison output: on

The on/off of the comparison output can also be specified to
correspond to reversed operations.




Units Settings and Confirmation of Design Contents FP2-HSC & FP2-PXY

4.1 Confirming Slot Number and I/O Number Allocations

Output Allocation
External Function
terminal Output Interrupt Counter | Comparator Pulse PWM
External A1 Y20 — — [CMPO] — —
ReEminaly 5 Y21 — - [CMP1] — —
A13 Y22 — — [CMP2] — —
Al4 Y23 — — [CMP3] — —
A15 Y24 — — [CMP4] — —
A16 Y25 — — [CMP5] — —
A17 Y26 — — [CMP6] — —
A18 Y27 — — [CMP7] — —
B11 Y28 — — — — —
B12 Y29 — — — — —
B13 Y2A — — — — —
B14 Y2B — — — — —
B15 Y2C — — — — —
B16 Y2D — — — — —
B17 Y2E — — — — —
B18 Y2F — — — — —
1/Os in — Y30 — CHoO — — —
the unit Software reset
— Y31 — CHo — — —
Software mask
— Y32 — CH1 — — —
Software reset
— Y33 — CH1 — — —
Software mask
— Y34 — CH2 — — —
Software reset
— Y35 — CH2 — — —
Software mask
— Y36 — CH3 — — —
Software reset
— Y37 — CH3 — — —
Software mask
— Y38 — — — — —
— Y39 — — — — —
— Y3A — — — — —
— Y3B — — — — —
— Y3C — — — — —
— Y3D — — — — —
— Y3E — — — — —
— Y3F — — — — —

—: No output allocations

[]: This is a signal output directly to the 1/0 connector, and has no relation to the output (Y). However, the status of
these signals can be monitored using the input (X) of the same name.
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= Notes

® The I/O numbers in the chart are for when FP2 High-speed
Counter Unit is installed in slot 0. The I/O numbers will change
depending on the installation slot.

¢ With the High-speed Counter Unit, there is no I/O allocation for
pulse output or PWM output.

Detailed Explanation of Occupied I/Os
External outputs

-Y20to Y2F .......... Output

These operate as outputs. However, if output of the intelligent unit
has been allocated, the advanced-function output is output to the
1/0 connector. If these are not being used as external outputs, they
can be used as internal relays.

-CMPOto CMP7....... Comparison output function

These output the comparison results calculated in the comparison
output function. This output is allocated directly to the external
output terminals (A11 to A18), and outputs (Y) (Y20 to 27) can be
used as internal relays. The comparison output can be monitored
using the internal input (X) of the same name.

Internal outputs
-Y30toY3F .......... Output

These outputs are signals that control the various functions, such
as the counter function. Ifthey have not been allocated to a function,
they can be used as internal relays.

- CHx Software Reset .. Counter function

This is output to reset the counter elapsed value. These outputs
(Y30, Y32, Y34, Y36) are used to reset the counter elapsed value
to 0.

— CHx Software Mask . .. Counter function

This is output to temporarily stop the counter. If these outputs (Y31,
Y33, Y35, Y37) are on, the counter stops temporarily.
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4.1.3 FP2 Pulse I/O Unit I/O Allocation Table

Input Allocation

External Function
terminal Input Interrupt Counter | Comparator Pulse PWM
External Al X0 — CHO IN-A — — —
terminal ™55 Xi — CHO IN-B — — —
A3 X2 — CHO Reset — — —
A4 X3 — CHO Mask — — —
A5 X4 — CH1IN-A — — —
A6 X5 — CH1IN-B — — —
A7 X6 — CH1 Reset — — —
A8 X7 — CH1 Mask — — —
B1 X8 INTO CH2 IN-A — — —
B2 X9 INT1 CH2 IN-B — — —
B3 XA INT2 CH2 Reset — — —
B4 XB INT3 CH2 Mask — — —
B5 XC INT4 CH3 IN-A — — —
B6 XD INT5 CH3 IN-B — — —
B7 XE INT6 CH3 Reset — — —
B8 XF INT7 CH3 Mask — — —
I/Os in — X10 — — CMPO — —
the unit — X11 — _ CMP1 _ —
— X12 — — CMP2 — —
— X13 — — CMP3 — —
_ X14 — — CMP4 — —
— X15 — — CMP5 — —
— X16 — — CMP6 — —
_ X17 — — CMP7 — —
— X18 — — — PLSO A —
— X19 — — — PLSO B —
— X1A — — — PLS1A —
— X1B — — — PLS1B —
— X1C — — — PLS2 A PWMO
— X1D — — — PLS2 B PWM1
— X1E — — — PLS3 A PWM2
— X1F — — — PLS3 B PWM3

—: No input allocations

= Note
The 1/0 numbers in the above chart are for when FP2 Pulse I/O
Unit is installed in slot 0. The I/O numbers will change depending
on the installation slot.
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Detailed Explanation of Occupied I/Os
External inputs
-XO0toXF ............ Input

These operate as inputs. They can also be monitored as inputs
when the interrupt function and counter function are being used.
—INTOtO INT7 ......... Interrupt function

These are used to input interrupt signals. Interrupt signals are
generated as a result of input to the 1/0 connector, and boot the
interrupt program in the ladder program. These are effective only if
the connection destination functions as an input terminal in the
interrupt settings in the shared memory.

— CHx IN-A, CHx IN-B . . Counter function

These are used to input count signals used for counting. The input
for IN-A and IN-B serves as the count signal input. There are three
input modes: 1) Direction control, 2) Individual input, and 3) Phase
input.

-CHxReset........... Counter function

This is input to reset the counter elapsed value. Inputting this signal
resets the counter elapsed value to 0.

—CHxmask ........... Counter function

This is input to temporarily stop the counter. If this input is on, the
counter stops temporarily.

Internal inputs
-X10to X1F .......... Input

This input is used to monitor the signals of various functions, such
as comparison output.

-CMPOto CMP7 ....... Comparison output function

The result of comparing the comparison output set value and
counter elapsed value in the shared memory can be monitored as
X10 to X17.

(Counter elapsed value) < (Comparison output set value)
— Comparison output: off

(Counter elapsed value) = (Comparison output set value)
— Comparison output: on

The on/off of the comparison output can also be specified to
correspond to reversed operations.

= next page
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- PLSx A, PLSxB ......

Pulse output function

Pulse signals generated in the pulse output function can be
monitored as X18 to X1F. These inputs reflect the pulse signals
being output to the 1/O connector as internal input.

PWM output function

PWM signals generated in the PWM output function can be
monitored as X1C to X1F. These inputs reflect the PWM signals
being output to the I/O connector as internal input.

4-10
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Output Allocation
External Function
terminal Output Interrupt Counter Comparator Pulse PWM
Extel_'nal A1l Y20 — — CMPO PLSO0 Direction —
et A12 Y21 — — CMP1 | PLS1 Direction —
A13 Y22 — — CMP2 PLS2 Direction —
Al14 Y23 — — CMP3 PLS3 Direction —
A15 Y24 — — CMP4 — —
A16 Y25 — — CMP5 — —
A17 Y26 — — CMP6 — —
A18 Y27 — — CMP7 — —
B11 Y28 — — — [PLSO A] —
B12 Y29 — — — [PLSO B] —
B13 Y2A — — — [PLS1 A] —
B14 Y2B — — — [PLS1 B —
B15 Y2C — — — [PLS2 A] [PWMO]
B16 Y2D — — — [PLS2 B [PWM1]
B17 Y2E — — — [PLS3 A] PWM2]
B18 Y2F — — — [PLS3 B [PWM3]
1/Os in CHo
the unit o Y30 - Software reset - - -
CHO
o Y31 - Software mask - - -
CH1
o Y382 - Software reset - - -
CH1
o Y33 - Software mask - - -
CH2
o Y34 - Software reset - - -
CH2
o Y35 - Software mask - - -
CH3
o Y36 - Software reset - - -
CH3
o Y37 - Software mask - - -
— Y38 — — — PLSO Enable | PWMO Enable
— Y39 — — — PLS1 Enable | PWM1 Enable
— Y3A — — — PLS2 Enable | PWM2 Enable
— Y3B — — — PLS3 Enable | PWM3 Enable
— Y3C — — — PLSO Start PWMO Start
— Y3D — — — PLS1 Start PWM1 Start
— Y3E — — — PLS2 Start PWM2 Start
— Y3F — — — PLS3 Start PWM3 Start

—: No output allocations

[]: This is a signal output directly to the I/O connector, and has no relation to the output (Y). However, the status of
these signals can be monitored using the input (X) of the same name.

= Note

The I/O numbers in the above chart are for when FP2 Pulse 1/O
Unit is installed in slot 0. The I/O numbers will change depending

on the installation slot.

4-11




Units Settings and Confirmation of Design Contents FP2-HSC & FP2-PXY

4.1 Confirming Slot Number and I/O Number Allocations

Detailed Explanation of Occupied 1/Os

External outputs
-Y20toY2F ..........

— PLSx direction .......

-CMPOtoCMP7 .......

- PLSxA, PLSxB .......

Internal outputs
-Y30toY3F ..........

— CHx Software Reset ..

These operate as outputs. However, if output of the intelligent unit
has been allocated, the advanced-function output is output to the
I/O connector. If these are not being used as external outputs, they
can be used as internal relays.

Pulse output function

The direction of the pulse output is specified using Y20 to Y23. This
output can also be used in conjunction with the comparison result
output CMPx of the comparison output function. In this case, the
comparison result is output to the I/O connector, but this Y output
can be used to specify the pulse direction.

Comparison output function

These output the comparison results calculated in the comparison
output function. This output is allocated directly to the external
output terminals (A11 to A18), and outputs (Y) (Y20 to 27) can be
used as PLS direction or internal relays. The comparison output can
be monitored using the internal input (X) of the same name.

Pulse output function

These are used to output pulses generated in the pulse output
function. The signal consists of two outputs, A and B. This output
is allocated directly to the external output terminals (B11 to B18),
and outputs (Y) (Y28 to Y2F) can be used as internal relays. The
output can be monitored as the internal input (X) of the same name.

PWM output function

This is used to output PWM signals generated in the PWM output
function. This output is allocated directly to the external output
terminals (B15 to B18), and outputs (Y) (Y2C to Y2F) can be used
as internal relays. The output can be monitored as the internal input
(X) of the same name.

Output

These outputs are signals that control the various functions, such
as the counter function. Ifthey have not been allocated to a function,
they can be used as internal relays.

Counter function

This is output to reset the counter elapsed value. These outputs
(Y30, Y32, Y34, Y36) are used to reset the counter elapsed value
to 0.
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— CHx Software Mask . ..

- PLSx Enable .........

- PLSx Start .

- PWMx Enable ........

- PWMx Start

4.1 Confirming Slot Number and I/O Number Allocations

Counter function

This is output to temporarily stop the counter. If these outputs (Y31,
Y33, Y35, Y37) are on, the counter stops temporarily.

Pulse output function

This is the pulse output enable signal. Pulses can be output while
this output (Y38 to Y3B) is on.

Pulse output function

This isthe pulse output start signal (Y3C to Y3F). Itis valid only while
pulse output is enabled.

PWM output function

This is the PWM output enable signal. PWM can be output while this
output (Y38 to Y3B) is on.

PWM output function

This is the PWM output start signal (Y3C to Y3F). It is valid only
while PWM output is enabled.

4-13
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41.4 Confirming the Allocated I/O Numbers and Slot Numbers

I/O numbers and slot numbers are always necessary in order to create a program. These
change depending on the position at which the unit is installed on the backplane. Always
check to make sure these have been allocated as indicated in the designs.

Confirming I/O Number Allocations

Check the occupied I/O areas in all of the units that have been installed between the CPU
unit and the FP2 High-speed Counter Unit or FP2 Pulse I/O Unit. The area starting from
the serial number is allocated as the 1/O area of the FP2 High-speed Counter Unit and
FP2 Pulse 1/O Unit.

AY

L’I Example:
When the FP2 High-speed Counter Unit or FP2 Pulse I/O Unit
has been installed in the next slot after the three 16-point
units:

Backplane on CPU side| High-speed counter [ Backplane on expansion side] High-speed counter unit

unit or FP2 pulse 1/O unit or FP2 pulse 1/O unit

Slotno. = 0 1 2 3| 4 16 17 18 19| 20 21
| | | | | | [

s [l -

l£6-point output unit

—point output unit

16-point input unit
16-point input unit
16-point input unit
[16-point input unit

]
@0000d

16

iy

s

M\
[0 @)
[eossos

oIl ©

= '|§
) 1
| |

I
i X0 Y10 Y20
CPU unit o o 1o

Y230

X160 X170 X180
to to to to

XF  Y1F Y2F Y7F X16F X17F X18F | Y23F Y24F

(WXO)WY1) WY2) | (WY7) (WX16)(WX17) (WX18)|  (WY23)(WY24)

X30 to X4F (WX3 to WX4 X190 to X20F (WX19 to WX20
to to

Y50 to Y6F (WY5 to WY6 Y210 to Y22F (WY21 to WY22

= Notes
® When “I/O mount allocation” and “Automatic allocation” have
been carried out, 16 points are automatically allocated to
empty slots for each of these.
® If the CPU unit being used is a dual-module type, also check
the 1/O area dedicated by the unit incorporated in the CPU unit.
v

+ REFERENCE

The slot numbers for the expansion slots start with 16. For information
on how other /O allocations are made, refer to “I/O Allocations” in the
“FP2/FP2SH Hardware Manual”.
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Confirming Slot Numbers
When installed on the CPU backplane
Slots are numbered sequentially, with the slot to the right of the CPU being “0”.

Slot no. —% 0 1 2

@) - OFP2-01
(s e

®

®

®

=
o N

High-speed Counter Unit or FP2 Pulse I/O Unit

= Notes

® If the CPU unit being used is a dual-module type, the slot of
the unit incorporated into the CPU unit should be numbered

“0”.
Slot no. =% ? 1 2

I I
FP2CID | ING4.
Ol 5 I

0000000

EEEEEE)

@]

Dual-module type CPU unit  High-speed Counter Unit or FP2 Pulse 1/O Unit

® If using a CPU unit with an S-LINK, the slots of the unit
incorporated into the CPU unit should be numbered “0, 1”.

Slot no.— 0 1 ? ? T 5|

O FP2-C1SL. ILINK n .
Gl 8 | o R

= e e
8
.

0000000

EEEEEE)

o

CPU unit with S-LINK High-speed Counter Unit or FP2 Pulse 1/O Unit
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When installed on the expansion backplane

The slot to the right of the power supply unit on the expansion backplane should be
numbered “16”.

CPU backplane [ Expansion backplane]

Slotno. —p» 16 1|7 1|8 1|9 20 2|1

Oo e Oo 1
0 ] |
§ 8
e
o ®
© ©
® ®
© ®
® ®
gL | - g/e (- L
—
l-l
=V

High-speed Counter Unit or FP2 Pulse 1/O Unit
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4.2 Internal Counter

4.2.1 How the Internal Counter Works

How the Internal Counter Works

The FP2 High-speed Counter Unit/FP2 Pulse 1/O Unit has an internal counter that
counts the number of pulses input.

The counted values are stored in the shared memory area for each of the channels.
The stored values can be read with a user program to find out the elapsed value.

Using the comparison function, external output can be obtained in response to the
counter value.

Shared memory

High-speed
Counter

Elapsed value Can be read to ladder
I — program and used.

A\

Interrupt signals can be
generated when the counter
elapsed value matches the
set value.

i</

]
@ @

0000000
E
3

O

E EEEEEE]

/
x\
Pulse train is input.

flf

Operation of the Internal Counter
When the power supply is turned off, the counter value is set to 0.

The count value (elapsed value) stored in the shared memory can be read using
high-level instructions “F150 (READ)/P150 (PREAD)”.

The count value (elapsed value) can be overwritten using high-level instructions “F151
(WRT)/P151 (PWRT)".
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Calculation Range of the Counter

—2,147,483,648 to +2,147,483,647 (32-bit, with sign)

[

Max. value = | +2,147,483,647 |

| +2,147,483,646 |

| +2,147,483,645 |

eeecee

| —2,147,483,646 |

| —2,147,483,647 |

Min.value:l —2,147,483,648 |

Ce )

If the elapsed value exceeds the maximum value (minimum value), it returns to the
minimum value (maximum value). No error occurs at that point.

Shared Memory Address in Which the Counter Value is Stored

Description

Shared memory address (hexadecimal)
CHoO 108h, 109h
CH1 10Ah, 10Bh
CH2 10Ch, 10Dh
CH3 10Eh, 10Fh

Elapsed value count

32-bit, with sign
—2,147,483,648 to +2,147,483,647

4-18
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4.2.2 Reading the Elapsed Value

High-level instructions “F150 (READ)/P150 (PREAD)” are used to read the count value
(elapsed value) from the shared memory of the FP2 High-speed Counter Unit and FP2
Pulse 1/0O Unit.

F150 (READ) and P150 (PREAD) Instructions
These instructions are used to read data from the shared memory of the intelligent unit.

RO
_| FISOREAD ,KO ,H108 ,K2 ,DT100 ] - -|- 4™-Reading from shared memory !
5 -

( Specifies unit in slot no. 0 )

Reads two-word contents of CHO elapsed value data
108h to 109h to

[ data registers DT100 to DT101. )

These commands read two words of the CHO counter elapsed value data stored in the
shared memory of the unit installed in slot 0, and store it in DT100 to DT101.

Addresses that are Specified
The data (elapsed value) is stored as 32-bit data.

Shared memory address (hexadecimal) Description
CHo 108h, 109h
CH1 10Ah, 10Bh

32-bit, with sign
CH2 10Ch, 10Dh Elapsed value count 2,147,483,648 to +2,147,483,647

CH3 10Eh, 10Fh

Program Example
This shows the counter elapsed value being read to any desired data register (DT200).

RO
|_EF150READ KO ,H108 ,K2 ,DT200 :|
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4.2.3  Writing the Elapsed Value

High-level instructions “F151 (WRT)/P151 (PWRT)” are used to write the count value
(elapsed value) to the shared memory of the FP2 High-speed Counter Unit and FP2
Pulse 1/0O Unit.

F151 (WRT) and P151 (PWRT) Instructions
These instructions are used to write data to the shared memory of the intelligent unit.

RO
_||_EF151 WRT ,_K4(_) ,DT100 ,K2 ,H108 ] -.;:.Writingtosharedmemory :;

( Specifies unit in slot no. 0 )

DT101 to

( Writes two-word contents of data registers DT100 to)

( shared memory 108h to 109h.)

These commands store the two words of the datain DT100to DT101 as the CHO counter
elapsed value data stored in the shared memory of the unit installed in slot 0.

Addresses that are Specified
The data (elapsed value) is stored as 32-bit data.

Shared memory address (hexadecimal) Contents
CHo 108h, 109h
CH1 10Ah, 10Bh

32-bit, with sign
CH2 10Ch, 10Dh Elapsed value count —2,147,483,648 to +2,147,483,647

CH3 10Eh, 10Fh

Program Example
When “0” is written as the counter elapsed value.

RO

_| |_EF1 DMV KO ,DT 100 :|

I:F151 WRT ,Ko ,DT100 ,K2 ,H108 :l
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5.1 About the General I/O Function

5.1 About the General 1/0 Function

51.1 What is the General I/0 Function?

The general 1/O function refers to general input and output as typified by an input unit
and an output unit. The FP2 High-speed Counter Unit/FP2 Pulse I/O Unit has advanced
functions such as a counter function, but inputs and outputs that have not been allocated
to functions operate as general 1/0.

When used in conjunction with the input time constant function, the general 1/O serves
as /O for the input time constant function, enabling 1/0 with a high level of noise
resistance.

External inputs External outputs

X0 to XF Y20 to Y2F
>

o [0
®00000)

The above I/O numbers are examples that apply when the FP2 High-speed Counter Unit or FP2 Pulse
I/O Unit is installed in slot 0.

5.1.2 How I/O are Used as General I/O

With the FP2 High-speed Counter Unit and FP2 Pulse 1/O Unit, all I/Os can be used as
general 1/O. If they have been allocated to a function, however, that allocation takes
precedence.

To use the unit as a general I/O, it should be used in its default state. It is not necessary
to enter settings for the mode setting switches or the shared memory.

If the FP2 High—speed Counter Unit or FP2 Pulse I/O Unit has been installed in slot 0,
inputs X0 to XF and outputs Y20 to Y2F can be used as relays for external input and
output.

Tip
Terminals that have not been allocated to functions can be used as general
I/O, so that, for example, both counter functions and sensor input can be han-
dled with a single FP2 High-speed Counter Unit or FP2 Pulse 1/O Unit. This
enables a streamlined, efficient system configuration with no waste.
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6.1 About the Input Time Constant Function

6.1 About the Input Time Constant Function

6.1.1 What is the Input Time Constant Function?

The input time constant function specifies an effective pulse width for input signals from
an external input terminal. Any input signals below the effective pulse width are judged
to be noise.

The time constant can be selected from among the four values given below. Any width
at or above the set value is recognized as a signal.

1) 4 us
2) 8 us
3)16 us
4) 32 us

Separate time constants can be set for the eight groups of external input terminals listed
below.

1
2
3
4
5
6
7
8

External input terminals A1, A2
External input terminals A3, A4
External input terminals A5, A6
External input terminals A7, A8
External input terminals B1, B2
External input terminals B3, B4
External input terminals B5, B6
External input terminals B7, B8

input allocation X0, X1
input allocation X2, X3
input allocation X4, X5
input allocation X6, X7
input allocation X8, X9)
input allocation XA, XB)
input allocation XC, XD)
input allocation XE, XF)

~_ — = —

o~ Y ~— ~— ~— ~—
Py

(I

Judged to be erroneous input (noise) because
they are below the effective pulse width

QO
[ D000

Terminal unit input signal

Signal after time constant
has been set I | I | I
!
[
[}
Set time constant
(signal output is delayed by the amount of the time constant)

Tip
The input time constant function can be used in conjunction with other func-
tions, such as the interrupt and counter functions.
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6.1.2  Setting the Input Time Constant Function

To use the input time constant function, settings must be entered in the shared memory.

Use the shared memory settings to enter input time constant settings for the group of
eight external input terminals.

The input time constants are set for the external input terminals, so the settings for the
various function allocations corresponding to inputs X0 to XF also become effective
(counter input and interrupt input).

Addresses: 13Ch, 13Dh

Input time| b31 to | b27 to | b23 to [ b19to | b15to [ b11to | b7to | b3 to

Con_Stant b28 b24 b20 b16 b12 b8 b4 b0
settings | ! | | | | | | |

| Input time constant settings
for X0 and X1

Input time constant settings
for X2 and X3

Input time constant settings
for X4 and X5

Input time constant settings
for X6 and X7

Input time constant settings
for X8 and X9

Input time constant settings
for XA and XB

Input time constant settings
for XC and XD

Input time constant settings
for XE and XF

vV vvyvy yVvyy
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Input time constant settings

6.1 About the Input Time Constant Function

Set value (HEX) Function
Input time constant Effective pulse width
0 4 us
1 8 us
> Used 1618
3 32us
4
5
6
7
8
9 Invalid *1 Invalid *1
A
B
Cc
D
E
F Not used *2 —

*1: This setting sho

*2: When the power supply is turned on, the default value of “Not used” is set for this.

= Note

uld not be used.

The shared memory should always be accessed in two-word

units.
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6.2 Using the Input Time Constant Function

6.2.1 Overview

Ignored as noise

High-speed Counter Unit or
Pulse I/O Unit installed in
slot 0

—~ '~

Terminal unit input signal—(jl—)—l_l—(—ﬂ—)—

~— N

|_| = gmé
s 8

After time constant

processing Ignored as noise © 2
s
©
—~~
=lle
o () T Sle HjupEln
Terminal unit input signal > == oo
|—| Occupied  wx1
/0 area  Wry2
After time constant wys

processing

Time constants are set for the X0 and X1 input, and any signals below those widths are
ignored as noise.

6.2.2  Setting the Mode Setting Switches

If no interrupts are being used, “Mode A” should be set.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

The input time constant function can be used regardless of whether the interrupt function
is set to “Used” or “Not Used”.
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6.2 Using the Input Time Constant Function

6.2.3 Shared Memory Settings

Setting the time constant.

Sets the input time constant.
In the example, a time constant of 16 us is set for the inputs X0 and X1, so the value
“FFFFFFF2” should be written to addresses 13Ch and 13Dh in the shared memory.

Setting of shared memory addresses 13Ch and 13Dh.

(bity 32 16 15 0
External input | XF, XE XD, XC XB, XA X9, X8 X7, X6 X5, X4 X3, X2 X1, X0
Set value F F F F F F F 2
Input time
constant setting Not used | Notused | Notused | Notused | Notused | Notused | Notused 16 us

v

+ REFERENCE

For information on shared memory addresses, see page 13 - 12.

6.2.4 Sample Program

This program writes the value “FFFFFFF2” to the time constant setting area (13Ch and
13Dh) of the shared memory addresses, and sets a time constant of 16 us for the inputs
X0 and X1.

R9013 . -
— }—{ F1 DMV HFFFFFFF2,DT 100 } - - - - - - - - - Data set in DT100 to DT101. ,

I:F151 WRT !_’;9 , DT100 , K2, H13C 3 ~ 7|7 7, T Writing to shared memory

I
: “FFFFFFF2” is written to address
1

( Specifies unit in slot no. 0 ) 13Ch, in order to set a time constant

) of 16 us for the inputs X0 and X1.

Writes two-word contents of data registers
DT100 to DT101 to

( shared memory 13Ch to 13Dh ]
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71 About the Interrupt Function

7.1 About the Interrupt Function

711 What is the Interrupt Function?

The interrupt function runs an interrupt program that has been created ahead of time,
in response to an interrupt signal generated by the unit.

The FP2 High-speed Counter Unit and FP2 Pulse 1/0 Unit can be used in two ways: as
an interrupt unit that has eight interrupts, or as an intelligent unit that generates
interrupts, in which case it has only one interrupt.

One feature of the FP2 High-speed Counter Unit and FP2 Pulse I/O Unit are that the
connection destination (condition) that generates interrupt signals can be selected.

(D Interrupt signals can be generated by input from the I/O connector.

(2 Interrupt signals can be generated if the counter elapsed value matches the comparison
output set value.

(@ Interrupt signals can be
generated by input from ) EE——

External input the 1/O connector.
l | >

—HD/ Interrupt

Rinln
program
L L is run.

©000000

O
E EEEEEE)

~
High-speed counter

®
[ Elapsed ) = ( Set value)
. value
Pulse train input

Interrupt signals can be generated if N——/
the counter elapsed value matches

the comparison output set value.

= Note
Interrupt output based on counter matching is generated when

the elapsed value matches the comparison output set value,
regardless of whether the count is being incremented or
decremented.
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7.1 About the Interrupt Function

7.1.2  Entering Settings for the Interrupt Function

Two steps are necessary in order to use the interrupt function: setting the mode setting
switches, and entering settings in the shared memory. The settings of the mode setting
switches become effective when the power supply is turned on.

Procedure 1: Setting the mode setting switches

Follow the procedure described under “Mode setting switches” on page 2 - 4 to set one
of the two modes described below.

Mode B (SW1 — on, SW2 — off)

With Interruption (interrupt points: 8)

ON
H |;| Up to eight interrupts can be used for each unit (INTO to INT7).
1 2

If this mode is specified, eight interrupt points (INTO to INT7) are automatically de-
fined for the unit, regardless of whether or not the interrupt function is used.

Mode C (SW1 — off, SW2 — on)
ON Intelligent unit that generates interrupts (interrupt points: 1)
|;| ﬂ One interrupt for each unit becomes effective (INTO *1).
12

INT1 to INT7 are invalid, even if interrupt settings have been defined for them.

*1: This INTO defines the interrupt position for the unit. Interrupt program numbers that can
be specified in the sequence program are INT16 to 23.
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/B
“Unit with Interrupt function” and “Intelligent unit that generate interrupts”
“Unit with Interrupt function”
- When “Mode B” has been specified for the FP2 High-speed Counter Unit and

FP2 Pulse I/O Unit, the unit will be treated as an interrupt unit, and eight inter-
rupts per unit will be available for use.

- When “Mode B” has been set for the unit, only two units can be used with
each CPU unit.

“Intelligent unit that generate interrupts”

- When “Mode C” has been specified for the FP2 High—-speed Counter Unit and
FP2 Pulse I/O Unit, the unit will be treated as an intelligent unit that generates
interrupts, and one interrupt per unit will be available for use.

- With an intelligent unit that generates interrupts, only eight units can be used
with each CPU unit.

Interrupt function when multiple units are being used

Mode B INTO to INT7 A unit set to “Mode B” will have
Mode B INT8 to INT15 two units for each CPU unit.

————— Mode C INT16
A unit set to “Mode C” will have

Mode C  INT17 eight units for each CPU unit.
,— Mode C INT18

Slotno. — 0 1 2 3 4

200206

@

The modes of a unit installed in the FP2 can be used in any combination, but if both “Mode B” and “Mode
C” are used in conjunction, please be aware that the maximum number of interrupts will be INT23.

N /
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Procedure 2: Entering shared memory settings
After the mode setting switches have been set, settings must be entered in the shared
memory. Set the interrupt function mode as indicated in the table below.

Addresses: 138h, 139h

Interrupt | b31 to [ b27 to | b23 to [ b19to | b15to [ b11to | b7to | b3 to
setting b28 b24 b20 b16 b12 b8 b4 b0

INTO interrupt setting
INT1 interrupt setting
INT2 interrupt setting
INT3 interrupt setting
INT4 interrupt setting
INTS5 interrupt setting
INT6 interrupt setting
INT7 interrupt setting

VVVVVVII

Set value Function
(HEX) Interrupt function | Connection destination Interrupt generating conditions
:, %’“TSS Ts?w?g%m function ™1 When output matches
2 Used Input terminals Off - On
3 (X8 to XF) On — Off 2
a
5
6
7
8
9 Invalid ™3 Invalid *3 Invalid *3
A
B
(o5
D
E
F Not used *4 — —

*1: INTO to INT7 correspond to CMPO to CMP7.
Example: If “Set value 1” is selected for the INTO interrupt setting, an interrupt is generated if CMPO matches the
output (EQO).
*2: When this setting has been selected, always execute an interrupt clear command after entering the setting.
*3: No settings should be entered for set values H4 to HE.
*4: When the power supply is turned on, the default value of “Not used” is set for this.

= Note
The shared memory should always be accessed in two-word
units.

v
WU/ 2 + REFERENCE

For information on shared memory addresses, see page 13 - 12.
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71.3 Relationship Between the Interrupt Input Number and the Interrupt
Program

The interrupts of the FP2 High-speed Counter Unit/FP2 Pulse 1/O Unit and the interrupt
program in the sequence program operate in conjunction.

As shown in the table below, when the INTO interrupt of the unit has been generated, the
interrupt program in the sequence program is executed from INTO to IRET.

In the FP2 High-speed Counter In the CPU unit
Unit and FP2 Pulse 1/0O Unit

INTO interrupt is generated P | INTO
INT1 interrupt is generated IRET Interrupt program
INT2 interrupt is generated I_
, , —P | INT1
INT3 interrupt is generated Interrupt program
IRET
INT4 interrupt is generated
INTS5 interrupt is generated P | INT2
) ) Interrupt program
m INT6 interrupt is generated IRET
% INT7 interrupt is generated
Sr————— — — —| P | INT3
= | INT8 interrupt is generated Interrupt program
IRET
INT9 interrupt is generated
INT10 interrupt is generated P | INT4
Interrupt program
INT11 interrupt is generated IRET
INT12 interrupt is generated
. _ P INT5
INT13 interrupt is generated Interrupt program
) . IRET
INT14 interrupt is generated
INT15 interrupt is generated P | INT6
Interrupt program
, , IRET pLprog
INT16 interrupt is generated
INT17 interrupt is generated »- INT7
2 INT18 interrupt is generated IRET Interrupt program
g INT19 interrupt is generated
O~ —————— P INTS
= |INT20 interrupt is generated Interrupt program
INT21 interrupt is generated IRET
INT22 interrupt is generated P | INT9
———————— Interrupt program
INT23 interrupt is generated === . IRET pLprog

P | INT23

IRET Interrupt program

If Mode C has been set, interrupt program numbers that can be specified in the sequence
program are INT16 to 23.
v

+ REFERENCE

For a detailed explanation of the interrupt program, refer to the FP series
programming manual.
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7.2 Using the Interrupt Function Based on External Input

7.2.1 Overview

High-speed Counter Unit and
Pulse 1/O Unit installed in slot 0

0V (24v DC) 32-input unit
|_ 32-output unit
Interruptinstructign I (8,”@ (EE
L onnected to N
: O interrupt INTO °
Interlock input S
1 X40 °
O O H 1T
O LE) = = — —
Occupied Wxa Wvo
1/0O area
/ > External output

(high—speed output based
on interrupt processing)

If the X8 interrupt (INTO) is input when the interlock input X40 has been input, the output
from Y60 is output at high speed, using interrupt processing.

7.2.2 Timing Chart

In normal processing, when interrupt processing is not used, the processing time is
affected by the scan time, from when the input is first received to when the signal is
output. When interrupt processing is carried out, however, the input state is affected very
little by the scan time, so the output only delays slightly.

Normal processing

Input signal (X8)

Output is delayed by the length of the scan time

Output signal (Y60)

Interrupt processing

Interlock input (X40) J

Interrupt input (X8)

—

|

Signal is output with only a very slight delay

Output signal (Y60)
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7.2 Using the Interrupt Function Based on External Input

7.2.3  Setting the Mode Setting Switches

Set the mode setting switches to Mode B, so that all eight interrupts from INTO to INT7
can be used. If only one interrupt is needed per unit, the mode can be set to Mode C.
When Mode C is used, however, please be aware that the interrupt signal will be INT16.

Mode B (SW1 — on, SW2 — off)

ON With Interruption (interrupt points: 8)
H |;| Up to eight interrupts can be used for each unit (INTO to INT7).
12

When this mode is specified, eight interrupt points (INTO to INT7) are automatically de-
fined for the unit, regardless of whether or not the interrupt function is used.

Mode C (SW1 — off, SW2 — on)

ON Intelligent unit that generates interrupts (interrupt points: 1)
|;| E One interrupt for each unit becomes effective (INTO ™).
12

INT1 to INT7 are invalid, even if interrupt settings have been defined for them.

*1: This INTO defines the interrupt position for the unit. Interrupt program numbers that can
be specified in the sequence program are INT16 to 23.

7.24  Shared Memory Settings

Interrupt setting

When the interrupt function is being used, settings must be entered in the shared
memory, in addition to setting the mode setting switches on the side panel of the main
unit.

In the example, an interrupt signal is generated with the rise (off — on) of the external
input of X8, so a value of “FFFFFFF2” will be written to addresses 138h and 139h of the
shared memory.

Setting of shared memory addresses 138h and 139h

(bit) 32 16 15 0
External input XF XE XD XC XB XA X9 X8
Interrupt number|  INT7 INT6 INT5 INT4 INT3 INT2 INTH INTO
Set value F F F F F F F 2
Interrupt Setting | Notused | Notused | Notused | Notused | Notused | Notused | Notused | off —on
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7.2  Using the Interrupt Function Based on External Input

7.25 Sample Program

The value “FFFFFFF2” is written to the interrupt setting area of the shared memory (138h
and 139h), and the interrupt is set to occur at the rise (off — on) of the external input of
X8.

The program here shows the interrupt being enabled prior to the end command, and the
interrupt taking place subsequent to the end command.

This program assumes that the FP2 High-speed Counter Unit/FP2 Pulse 1/O
Unit has been installed in slot 0.

R9013
oWy e 0710 oo - o prioooDTRL L
I:F151 WRT _K‘g ,DT100 , k2, H138 ]‘ - |- - ~Writing to shared memory
“FFFFFFF2” is written to address

(Uspecifies unit in slot no. 0_) 138h in order to generate an interrupt

at the rise (off — on) of the external
input of X8.

Writes two-word contents of data registers :
DT100 to DT101 to '

( 138h and 139h of the shared memory)

R9013

_| |_DCTL » HO al ]‘ “““““ i ‘u - INTO interrupt execution enabled _:

Y60 rTMx 0, K 5 yeo | -
_H :I—<R>—' TiIY6Oreset | L . i

( ED )
(INT 0) - —Iﬁtérr_ur;t programno.0 —}
Reoto
—| |—{F143 I0RF k4 Ka o The e -Partial O refresh ___}
X40 Y60
— | {s)—7-----Yeoset i
Reoto
—| |—{F143 10RF ke N EEEEEEE R |- Partial O refresh )
( IRET y— - -Interrupt program no. Oends 0

When Mode C is used, please be aware that the interrupt signal will be INT16.

7-10
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7.3 Using the Interrupt Function Based on Comparison
Matching Signals

7.3.1 Overview

High-speed Counter Unit and
Pulse 1/0O Unit installed in slot 0

32-input unit
F ,— 32-output unit

[S] @ it
Pulse train input sl 1 dir i
=
(CHO IN-A) — | e
@ 8
Direction control signal input ( g %
L ] @~
4,—L(CHO IN-B) y (" =lle] [©} HEMAERE
iod WXO Wxa  Wye
Occupied
0V (24 V DC) Oarea wwo © W7
wWY3
Reset instruction \ I
1
(CHO reset) ) External output
O O (Over signal)
Mask instruction (high-speed output based
Comparison on interrupt processing)
O O (CHO masked) J matching signal
Interlock input Elapsed
( value Set value
L )

O O

Interrupt signals can be generated if the
counter elapsed value matches the com-
parison output set value.

The pulse train is input to X0 and the direction control signal to X1, and the number of
counts is calculated. Regardless of whether the count is being incremented or
decremented, the number of pulses being counted is compared with a comparison
output set value specified ahead of time, and if the value matches the preset value, the
INTO interrupt is generated. When INTO is generated, the interrupt program is executed
from the INTO to the IRET of the sequence program, and the output of Y60 is output at
high speed.

For information on the comparison function, see page 9 - 3.

7 -11
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7.3.2 Timing Chart

The following shows the changes in the count value and the output based on the input
states of the various signals.

|

g
1+ Count is added to at the rise + Count is subtracted 1 Count is added to when direction '
1 of the X0 pulse when direc- '+ from when direction 1 control is off. !
' tion control is off. ' control is on. 1 !
1

vo a0 LT U U U UL

CHO IN-B (X1)

CHO masked (X3) T

Comparison  _ _ 1 _ _
output set value !

1 l I 1
Count stops while
mask signal is on.

|Count value |

! Count value is
. _ _ resetwhen reset T 1~ Elapsed value < set value ON * - =

signal goes on. . , |

Comparison | ! I |
1

CMPO (¥20) ' . - Regardless of whether the count is being incremented

! 4~ , ordecremented, an interrupt is generated at the point
+at which the elapsed value matches the comparison

o s -1’ output set value. "
Matching interrupt ¥ cAN I
(INTO) P P 1\
Interlock input : : :
(X40) | | |

External output
(Y60)

For information on the reset, mask, and other signals, see page 8 - 6.

7-12
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7.3 Using the Interrupt Function Based on Comparison Matching Signals

7.3.3  Setting the Mode Setting Switches

Set the mode setting switches to Mode B, so that all eight interrupts from INTO to INT7
can be used. If only one interrupt is needed per unit, the mode can be set to Mode C.
When Mode C is used, the interrupt signal will be INT16.

Mode B (SW1 — on, SW2 — off)

ON With Interruption (interrupt points: 8)
H |;| Up to eight interrupts can be used for each unit (INTO to INT7).
When this mode is specified, eight interrupt points (INTO to INT7) are automatically
12 defined for the unit, regardless of whether or not the interrupt function is used.

Mode C (SW1 — off, SW2 — on)

ON Intelligent unit that generates interrupts (interrupt points: 1)
|;| ﬂ One interrupt for each unit becomes effective (INTO ™).
12

INT1 to INT7 are invalid, even if interrupt settings have been defined for them.

*1: This INTO defines the interrupt position for the unit. Interrupt program numbers that can
be specified in the sequence program are INT16 to 23.

7-13
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7.3  Using the Interrupt Function Based on Comparison Matching Signals

7.3.4 Shared Memory Settings

Interrupt Setting

If the interrupt function is being used, settings must be entered in the shared memory,
in addition to setting the mode setting switches on the side panel of the main unit.

In the example, the INTO interrupt is generated by CMPO, using the comparison output
function, so a value of “FFFFFFF1” will be written to addresses 138h and 139h of the
shared memory.

Setting of shared memory addresses 138h and 139h

(bit) 32

16

15

Interrupt number|  INT7 INT6 INT5 INT4 INT3 INT2 INTAH INTO
Set value F F F F F F F 1
Interrupt Setting | Notused | Notused | Notused | Notused | Notused | Notused | Notused CMPO

Counter Setting

This sets the operation modes for the various counter channels.

In the example shown here, the pulse train is input to X0 and the direction control signal
to X1, and the counter function is used in the direction control mode, so a value of
“FFFFFFO00” should be written to addresses 100h and 101h of the shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32

16

15

External output X7 | X6 Xs | x4 X3 [ xe Xt [ xo
Counter number CH3 CH2 CH1 CHO
Setting item Input Function Input Function Input Function Input Function
9 mode setting mode setting mode setting mode setting
Set value F F F F F F 0 0
: Direction
Counter setting | Not used | Notused | Notused | Notused | Notused | Notused control Used

Setting the Comparison Output Set Value

A setting must be entered for the “comparison output set value”, against which the
counter elapsed value is compared.

In the example shown here, settings have been entered so that CMPO is output when
the counter elapsed value reaches 6, so “K6 (H6)” should be written to addresses 120h
and 121h of the shared memory.

Setting of shared memory addresses 120h and 121h

(bity 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value 0 0 o | o [ o | o | o 6
Comparison K6
output set value

7-14
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Setting the Comparison Output

The counter CH number and output logic used in the comparison output function are
selected.

In the example shown here, the counter elapsed value for CHO is compared to the
comparison output set value, and the comparison result is output to CMPO, so a value
of “FFFFFFFO” should be written to addresses 104h and 105h of the shared memory.

Setting of shared memory addresses 104h and 105h

(bity 32 16 15 0
Compgﬂf;ur} CMP7 | CMP6 | CMP5 | cMP4 | CMP3 | cMP2 | cMP1 | CMPO
Set value F F F F F F F 0
Comparison Not used | Notused | Notused | Notused | Notused | Notused | Notused CHO_com—
output parison

In the example shown here, the output logic from the CMPO comparison output is set to
go onifthe elapsed value is smaller than the set value. To set this so that the output goes
on if the elapsed value is larger than or equal to the set value, “FFFFFFF4” should be
written to addresses 104h and 105h of the shared memory.

= Note
For the settings relating to comparison output, the comparison
output set value should be set in the shared memory first. If both
the counter initial value and the comparison output set value are
“0”, entering the settings in the reversed order can cause
matching output to be output at the point when the data is set.

7-15
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7.3.5 Sample Program

This shows settings relating to the interrupts, the counter mode, and the comparison
output function being entered in the shared memory. The program is written so that it will
be executed using an interrupt following the end command.

This program assumes that the FP2 High-speed Counter Unit or FP2 Pulse 1/0
Unit has been installed in slot 0.

R9013
— —{ F1 omv  HFFFFFFF1 DT 100 T - - -Data set in DT100 to DT101.

I:F151 WRT ,KO _,DT100 ,K2 ,H138 j - |- - - Writing to shared memory :
« “FFFFFFF1” is written to address )
v 138hin order to generate the INTO in-
| l}

( Specifies unit in slot no. 0 )

terrupt function at CMPO.
Writes two-word contents of data registers R I R -
DT100 to DT101 to

( 138h and 139h of the shared memory)

R9013
1
—| |—EF1 DMV  HFFFFFFO0 ,DT 102 ] ------ -- —Data set in DT102 to DT103.

[F151 WRT y KO , DT102 , K2 ) H100 ]‘ e ': 'Writing to Shared memory
. “FFFFFF00” is written to address
1+ 100h in order to input the pulse train to .
) : X0 and the direction control signal to
1

{ Specifies unit in slot no. 0 )

X1, and use the counter function in the !

Writes two-word contents of data registers
dlrectlon control mode.

DT102 to DT103 to

( 100h and 101h of the shared memory)
R9013 e e e e oo -

— —{ F1omv  «e ,OT104 J------ - - -?aja_s?t inDT104t0DT105. r

I:F151WRT ’_K'O ,DT104 ,K2 , H120 ]_ """"""""" -

[ 1

+ Writing to shared memory !

— — v “KB” is written to address 120h in or-
(_Specifies unit in slot no. 0 ) ' der to have CMPO output when the '
] . counter elapsed value reaches “6”. )

Writes two-word contents of data registers
DT104 to DT105 to

(120h and 121h of the shared memory)

Root3 e -
1
— |—{ F1 DMV HFFFFFFFO ,DT106 |} --- - - - - 1 -Egat_a setin DT106t0 DT107. ¥
[ FISTWRT KO _,DT106 K2 ,H104 | - -|- ““\wsiting to shared memory
¥ “FFFFFFFOQ” is written to address

parison output set value and output

( Writes two-word contents of data registers )
the comparison result to CMPO.

DT106 to DT107 to

i 1
[ Specifies unit in slot no. 0 ) i 104h in order to compare the counter
1+ elapsed value of CHO with the com- '
] ]
l |

( 104h and 105h of the shared memory)

R9013

[ 1
—| I—EICTL , HO , H1 :l ---------- - = = INTO interrupt execution enabled r

next page

7-16
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(NT 0)— -i-Interruptprogramno.0_ |
R9010
— [ F1a3 10RF k4 k4 F---------{---- {~ Partial IO refresh, . |
Y60 Y60
— | CRO—1---4: \“Yeoreset | _ |
X40 Y60
— | (s --csveoset ]
R9010
— —{ Fr43 10RF kK6 K6 f---------q{---- '~ Partial IQ refresh )
(IRET ) — i~ Interrupt program no, O ends_ _ _ _ _ _|

7-17
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8.1 About the Counter Function

8.1.1 What is the Counter Function?

The counter function is a function in which the number of pulses input is counted and is
reflected in the elapsed value. Also, data can be written to the elapsed value to specify
offset values.

The FP2 High-speed Counter Unit/FP2 Pulse I/O Unit has two pairs of input counters,
with four channels. There are three types of paired input modes:

- Direction control mode
- Individual input mode
- Phase input mode

As afeature of the FP2 High—speed Counter Unit and FP2 Pulse I/O Unit, the connection
destination (condition) for the counted pulse signals can be selected.

(D Input from the 1/0 connector can be counted.

(2) Pulses generated in the pulse output function or PWM output function can be connected
internally and counted.

4 N
Shared memory The value for the counted pulses can be stored
Input pulses . « »
in the shared memory as the “elapsed value”.
Counting /

Elapsed (2 Pulses output from the unit
value are counted internally.

EEEEER)

O

(D Input pulses are counted. |

JUUIUIIIIL
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8.1 About the Counter Function

8.1.2 Entering Settings for the Counter Function

Settings must be entered in the shared memory in order to use the counter function.

In addition to the shared memory settings, the counter can also be masked or reset
using counter control signals.
Procedure 1: Shared memory settings

The settings in the shared memory specify the operation modes for the various counter
channels.
The counter function mode settings should be entered as shown below.

Addresses: 100 h, 101h

Counter | b31 to[b27 to| b23 to| b19 to[b15to| b11 to| b7 to | b3 to
settings | b28 | b24 | b20 | b16 | b12 b8 b4 b0

l—f Counter CHO setting (Function)
Counter CHO setting (Input mode)

P Counter CH1 setting (Function)

P Counter CH1 setting (Input mode)

P Counter CH2 setting (Function)

P Counter CH2 setting (Input mode)

P Counter CH3 setting (Function)

P Counter CH3 setting (Input mode)

Settings
Input mode (effective only for terminal input) Functions
Set value | Function Set value | Function
(HEX) Terminal input mode Multiplier (HEX) Counter
0 Direction control *3 None 0 Used
1 Individual input 1 (Terminal input)
2 Phase input Multiplied once 2 Used
3 Multiplied twice 3 (Internal connection) *1
4 Multiplied four times 4 Invalid *2
5 Invalid *2 5
6 6
7 7
8 8
9 9
A A
B B
Cc Cc
D D
E E
F F Not used *3

*1: Used when pulse output and PWM output are internally connected and the number of pulses output are counted.

*2: This setting should not be used.

*3: When the power supply is turned on, the default setting for the input mode is “Direction control”, and for the
function settings is “Not used”.

8-4
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8.1 About the Counter Function

= Notes

® The shared memory should always be accessed in two-word
units.

® With the internal connection to the pulse output and PWM

output counters, the channels corresponding to the pulse
output counter, and to the PWM output counter, are fixed.

® When the pulse output and PWM output are internally
connected to the counter, the counter input mode is
automatically set to a mode that matches the pulse output and
PWM output. Please be aware that, for this reason, the counter
input mode specified ahead of time will be ignored.

v

+ REFERENCE

For information on shared memory addresses, see page 13 - 12.
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8.1 About the Counter Function

Procedure 2: Counter control signals
With the counter function, counter control signals can be used to mask or reset items.
There are two types of counter control signals, described below: control based on

external input terminals, and control based on programming. Either type can be used for
counter control.

Control based on external input terminals
Table of control signals (external input terminals)

Function
Extel_'nal Input ) Target
terminal | allocation counter Control content
A3 X2 Reset Counter elapsed value is reset to 0 when input goes on.
A4 X3 CHO Mask Counter operation is temporarily stopped when input goes on.
A7 X6 Reset Counter elapsed value is reset to 0 when input goes on.
A8 X7 CH1 Mask Counter operation is temporarily stopped when input goes on.
B3 XA Reset Counter elapsed value is reset to 0 when input goes on.
B4 XB CH2 Mask Counter operation is temporarily stopped when input goes on.
B7 XE Reset Counter elapsed value is reset to 0 when input goes on.
B8 XF CH3 Mask Counter operation is temporarily stopped when input goes on.

Control based on programming
Table of control signals (internal output terminals)

Function
Output allocation Ingni .| Control content
Y30 Reset Counter elapsed value is reset to 0 when output goes on.
Y31 CHO Mask Counter operation is temporarily stopped when output goes on.
Y32 Reset Counter elapsed value is reset to 0 when output goes on.
Y33 cH Mask Counter operation is temporarily stopped when output goes on.
Y34 Reset Counter elapsed value is reset to 0 when output goes on.
Y35 CH2 Mask Counter operation is temporarily stopped when output goes on.
Y36 Reset Counter elapsed value is reset to 0 when output goes on.
Y37 CH3 Mask Counter operation is temporarily stopped when output goes on.

= Note
When the counter is connected internally, please be aware that
control input from the I/O connector (control based on external
terminals) will be ignored.
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8.1 About the Counter Function

8.1.3 Reading the Counter Elapsed Values

The elapsed values for the various counters are stored in the shared memory.

To read elapsed values, use the F150 (READ) instruction and P150 (PREAD) instruction
(these read data from intelligent units), and read the values in two-word units.

Addresses: 108h, 109h

Counter CHO elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Ah, 10Bh

Counter CH1 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Ch, 10Dh

Counter CH2 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Eh, 10Fh

Counter CH3 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

The following example shows the elapsed values for the counter CHO being read using
the F150 (READ) instruction, and stored in DTO.

RO
—l I—EF1 50 READ ‘_K*Q ,H108 K2 ,DTO ] --1- -:_-Reading from shared memory ,

( Specifies unit in slot no. 0 )

Reads two-word contents of CHO elapsed value data
108h to 109h to

( data registers DTO to DT1 )
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8.1 About the Counter Function

8.1.4  Writing the Counter Elapsed Values

The elapsed values for the various counters are stored in the shared memory.

To write elapsed values, use the F151 (WRT) instruction and P151 (PWRT) instruction
(these write data to intelligent units), and write the values in two-word units.

Addresses: 108h, 109h

Counter CHO elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Ah, 10Bh

Counter CH1 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Ch, 10Dh

Counter CH2 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Eh, 10Fh

Counter CH3 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647
Tip
Offset values for counters can be specified by writing counter elapsed values.

The following example shows the F151 (PWRT) instruction being used to write the
written data stored in DT20 to the elapsed value of the counter CHO.

RO
— —{ Ftomv  kes0 ,DT20 J---------- - 4 ~Sefs the data :

| np oy T T T T T T ,
I: F151 WRT KO _,DT20 , (r2 _,QQ ] - -1 - 1 _-Writing to shared memory 1

( Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT20 to DT21 to

( shared memory 108h to 109h ]
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8.2 Using the Counter Function in the Direction Control Mode

8.2 Using the Counter Function in the Direction Control

Mode

8.2.1 Overview

High-speed Counter Unit or
F Pulse 1/0 Unit installed in slot 0

:::::

§ 8
Pulse train input s 8
(CHO IN-A) 5} _ |
7 ©
Direction control signal input e o
\Hécupied
I/O area

0V (24 V DC)
Reset instruction
1 (CHO reset)
O v,
Mask instruction
L (CHO masked) J
O

The pulse train is input to X0 and the direction control signal to X1, and the number of
counts is calculated. The X2 Reset instruction resets the counter elapsed values, and

the X3 Mask instruction temporarily stops the counting operation.
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8.2  Using the Counter Function in the Direction Control Mode

8.2.2 Timing Chart

Changes in the counted values based on the input states of the various signals are
shown below. The counted value changes at the rise of the pulse input.

oo oo — LU UL U U UUUUUUUUUTL
I |

CHO IN-B (X1) ;
1

CHO reset (X2)

CHO masked (X3)

1 1
- -
1 1
! hile !
: : mask signal is on. :
! ! 1 1 1
1 N
! ‘Count is added to at the ! ) ! ) L >
, rise of the X0 pulse when Count is subtracted Count is added to when the direction
\ from when the direc- control is off.
1

the direction control is off. . ;
tion control is on.

Count value is reset when
reset signal goes on.

8.2.3  Setting the Mode Setting Switches

Specify Mode A to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

The counter function can be used regardless of whether the interrupt function is set to
“‘Used” or “Not Used”.

8-10
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8.2 Using the Counter Function in the Direction Control Mode

8.2.4  Shared Memory Settings

Counter Setting

This sets the operation modes for each counter channels.

In the example shown here, the pulse train is input to X0 and the direction control signal
to X1, and the counter function is used in the direction control mode, so a value of
“FFFFFFO00” should be written to addresses 100h and 101h of the shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 Xt | X0
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 0 0
Counter setting | Not used | Notused | Notused | Notused | Notused | Notused Dégi(;?gln T(-‘-,i:]rghr;al

8.2.5 Sample Program

This program writes the value “FFFFFFO0” to the counter setting area (100h, 101h) of
the shared memory, inputs a pulse train to X0 and a direction control signal to X1, and
sets the counter function to be used in the direction control mode.

R9013 el -
—| —{ F1 bMv  HFFFFFF00 , DT 100 } - - - - - - - - - Data setin DT100 to DT101

I:F151 WRT , KO _,Msz 41 00 ]’ - -|~ - Writing to shared memory
) 3 B : “FFFFFF00” is written to addresses
( Specifies unitin slot no. 0 ) 100h and 101h because the pulse
train has been input to X0 and the di-
rection control signal to X1, and the
counter function is being used in the
direction control mode.

Writes two-word contents of data registers
DT100 to DT101 to

( 100h and 101h of the shared memory)

8- 11
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8.3 Using the Counter Function in the Individual Input
Mode

8.3.1 Overview

High-speed Cour
’/ or Pulse 1/O Unit i

in slot 0
g §FP2—C@1 " "
Pulses for addition are input. § 8 (I
(CHO IN-A) [X0 ﬂ m
(1] EQ o |
@ %
Pulses for subtraction are input. ( Ej =} @
®
_ ®
_ JUUNTL eronarm | S L
—=— === == —
Occupied WXo0
1/O area vwvéé
0V (24 V DC) W

Reset instruction

O O (CHO reset)

Mask instruction

)

(CHO masked)
O O -
The pulses for addition are input to X0 and the pulses for subtraction to X1, and the
number of pulses is counted. The X2 Reset instruction resets the counter elapsed
values, and the X3 Mask instruction temporarily stops the counting operation.
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8.3 Using the Counter Function in the Individual Input Mode

8.3.2 Timing Chart

Changes in the counted values based on the input states of the various signals are
shown below. The counted value changes at the rise of the various signals.

oo mroo — L LU U Uy uuuL
CHO IN-B (X1) : |_|—|_|—|_|—|_|—|_| : ;
CHO reset (X2) _,_| : ' '

CHO masked (X3) X

Count value

4P
1 1
Count stops while
mask signal is on.

1

! ¢ <

! The count is added to atthe =~ The count is subtracted The count is added
! rise of the X0 input. from at the X1 input. to at the X0 input.

1

“ - - Count value is reset when

reset signal goes on.

8.3.3  Setting the Mode Setting Switches

Specify Mode A to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|£| |;| When this setting is used, the interrupt function will not operate even if used.
12

The counter function can be used regardless of whether the interrupt function is set to
“Used” or “Not Used”.
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8.3  Using the Counter Function in the Individual Input Mode

8.3.4 Shared Memory Settings

Counter Setting

This sets the operation modes for each counter channels.

In this example, the pulse train for addition is input to X0 and the pulse train for
subtraction to X1, and the counter function is used in the individual input mode.
Therefore, a value of “FFFFFF10” should be written to addresses 100h and 101h of the
shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 X1 X0
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 1 0
Counter setting | Not used | Notused | Notused | Notused | Notused | Notused In?r']\gﬂg al T(-‘-,i:]rSLr;al

8.3.5 Sample Program

This program shows the value “FFFFFF10” being written to the counter setting area
(100h, 101h) of the shared memory, the pulse for addition being written to X0, the pulse
for subtraction being written to X1, and the counter function set to be used in the
individual input mode.

R9013 = m e e -
—| |—| F1 DMV  HFFFFFF10 ,DT 100 -4---- - - - - DatasetinDT100to DT101. |
I:F151 WRT ,KO ,DT100,K2 ,H100 :| - - | 4= ‘Writing to shared memory B

K3 ' “FFFFFF10” is written to addresses

: 100h and 101h because the pulse for

' addition is input to X0 and the pulse
Writes two-word contents of data registers ! for subtraction to X1, and the counter
DT100 to DT101 to : is used in the individual input mode.

( Specifies unit in slot no. 0 )

( 100h and 101h of the shared memory)

8-14
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8.4 Using the Counter Function in the Phase Input Mode

8.4 Using the Counter Function in the Phase Input Mode

8.4.1 Overview

High-speed Counter Unit or
Pulse 1/0O Unit installed in slot 0

Phase signal pulses are input (phase A)

(CHO IN-A) i
Phase signal pulses are input (phase B) ( J
O

JUUUUUUUUL cron-s 0 |

[ EEEEE 2|

i WX0
Occupied wxe
/O area  wv2

0V (24 V DC) WY3

Reset instruction

1 (CHO reset)
O v
Mask instruction
o (CHO masked) )

The phase signals for the encoder or other devices are input to X0 and X1, and the
number input is counted. The X2 Reset instruction resets the counter elapsed values,
and the X3 Mask instruction temporarily stops the counting operation.
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8.4  Using the Counter Function in the Phase Input Mode

8.4.2 Timing Chart

Changes in the counted values based on the input states of the various signals are
shown below. When used with one multiplier, the counter values are added at the timing
at which IN-B falls when IN-Ais off, and are subtracted at the timing at which IN-Brises
when IN-A is off.

somnoo — LU UL U U LU U U UL
oo ey — LU U LU UL U
CHO reset (X2) J_l
CHO masked (X3) ———— ,—\_,_

Count value

: Count stops while
' mask signal is on.
1

is Up count input (B phase is Down count input (B phase there is Up count input.

1
! <
! Count is added when there Count is subtracted when there  Count is added when
1
: falls when IN-A is off). rises when IN-A is off).

t - - Count value is reset when
reset signal goes on.

8.4.3  Setting the Mode Setting Switches

Specify Mode A to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

The counter function can be used regardless of whether the interrupt function is set to
“‘Used” or “Not Used”.

8-16



FP2-HSC & FP2-PXY Using the Counter Function

8.4 Using the Counter Function in the Phase Input Mode

8.4.4  Shared Memory Settings

Counter Setting

This sets the operation modes for the various counter channels.

In this example, phase signals for a device such as an encoder are input to X0 and X1,
and the counter function is being used in the single-multiplier phase input mode, so the
value “FFFFFF20” should be written to addresses 100h and 101h of the shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 Xt | Xo
Counter number CH3 CH2 CHA1 CHo
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 2 0
Counter setting | Not used | Notused | Notused | Notused | Notused | Not used 'T:gjte T?:]?anl

8.4.5 Sample Program

In this program, “FFFFFF20” is written to the counter setting area (100h, 101h) of the
shared memory, the phase signals for a device such as an encoder are input to X0 and
X1, and the counter function is set to be used in the single-multiplier phase input mode.

Roo13 e e e e e e e e oo oo oo o .

— —{ F1 DMV HFFFFFF20 ,DT100 J- - - - - - - - - [DatasetinDT100to DT101.

I:F151 WRT _P:_O , DT100, K2 , H100 ]—---- -

1
-
O
=8
)
o
@
Q
=
w)
4
o
S
=
3
w)
4
2

r'Writing to shared memory :
: “FFFFFF20” is written to addresses |
, 100h and 101h because the phase I
. signals for a device suchasanen- !
1+ coder are input to X0 and X1, and :
! ]

( Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT100 to DT101 to

the counter is being used in the
single-multiplier phase input mode .

( 100h and 101h of the shared memory )

Tip
The phase differential input mode has the doubling multiplier function, in
which the count value for input pulses can be multiplied. For detailed informa-

tion, see page 1 - 9.
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9.1 About the Comparison Output Function

9.1 About the Comparison Output Function

9.1.1 What is the Comparison Output Function?

The comparison output function compares a comparison output set value against a
counter elapsed value, and outputs the results of the comparison.

Comparison result output [CMPx]: Comparison output set value = Counter elapsed value

Either “on if elapsed value = set value” or “on if elapsed value < set value” can be
selected for the comparison result output.

With the FP2 High-speed Counter Unit and FP2 Pulse 1/0 Unit, eight comparison output
set values can be set, and the counter channels used to compare these can be freely
selected by the user. This makes it possible to carry out comparisons on up to eight
levels, by setting all of the comparison output set values to the same counter.

Comparison
output set value Matching
(MEMx) T T T T

Counter
elapsed value

Puseinput — I LT LT LML

Comparison output off I
(CMPx) on

Matching signal
(EQx)

Not matching

Matching

The comparison output function compares a
comparison output set value specified in ad-

1 e—=<=~<=- Vvance with a counter elapsed value, and outputs
the results.

EQx is a signal used for internal processing, and
is not output to an external device.

[ BB

@)

Input pulses are counted

JUIIIIIU
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9.1  About the Comparison Output Function

9.1.2 Entering Settings for the Comparison Output Function

To use the comparison output function, a comparison output set value must be entered
in the shared memory (Procedure 1), and comparison output settings must be entered
in the shared memory (Procedure 2).

Procedure 1: Setting the comparison output set value in the shared memory
The comparison output set value that is compared against the counter elapsed value
must be specified.

Addresses: 120h, 121h

Comparison output MEMO

set value (for CMPO) K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 122h, 123h

Comparison output MEM1
set vzlue (for Chﬁp” K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 124h, 125h
K-2, 147, 483, 648 to K+2, 147, 483, 647

Comparison output MEM2
set value (for CMP2)

Addresses: 126h, 127h

Comparison output MEM3
set value (for CMP3) K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 128h, 129h

Comparison output MEM4
set value (for CMP4) K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 12Ah, 12Bh

Comparison output MEMS

set value (for CMP5) K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 12Ch, 12Dh

Comparison output MEM6 8
set value (for CMP6) K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 12Eh, 12Fh

Comparison output MEM7
set value (for CMP7) K-2, 147, 483, 648 to K+2, 147, 483, 647

= Note
The shared memory should always be accessed in two-word

units.

v

+ REFERENCE

For information on shared memory addresses, see page 13 - 12.
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Procedure 2: Setting the comparison output settings in the shared memory
Select the counter channel and the output logic used to compare the comparison output

set value.

Comparison
output setting

Addresses: 104 h, 105h

b31 to[b27 to| b23 to| b19 to
b28 | b24 | b20 | bi16

b15to[b11to| b7 to | b3 to

l—V Comparison output CMPO setting
Comparison output CMP1 setting

Comparison output setting

P Comparison output CMP2 setting
P Comparison output CMP3 setting

P Comparison output CMP4 setting
P Comparison output CMP5 setting

P Comparison output CMP6 setting

P Comparison output CMP7 setting

Function
?:é;;’ e Comparison output Output logic Counter CI-! used

function for comparison
0 CHO
1 , CH1
2 on if elapsed value < set value CH2
3 CH3
2 Used CHO
5 , CH1
6 on if elapsed value = set value CH2
7 CH3
8
9
A
B Invalid *1 Invalid *1
C
D
E
F Not used *2 —

*1: No settings should be entered.
*2: When the power supply is turned on, the default value of “Not used” is set for this.

= next page
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9.1  About the Comparison Output Function

= Notes

® The shared memory should always be accessed in two-word
units.

® Please be aware that if this setting is being used, regardless of
whether or not the counter function is used, the comparison
output set value is compared to the counter elapsed value.

® When setting the comparison output in the shared memory
first specify the comparison output set value. Please be aware
that, if both the counter initial value and the comparison output
set value are a value such as “0”, entering the settings in the
reversed order can cause matching output to be output at the
point when the data is set.

v

+ REFERENCE

For information on shared memory addresses, see page 13 - 12.
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9.2 Using the Comparison Output Function with the Counter

9.2 Using the Comparison Output Function with the
Counter

9.2.1 Overview

High-speed Counter Unit or
F Pulse 1/0O Unit installed in slot 0

g = §FP2—C@|
Pulse train input T
(CHO IN-A) E} = | [®
Direction control signal input 4 EJ i @
®
@
e T ) Sle HyEle
—
Occupied W§(1>
1/0 area W2 -Y20
0V (24 V DC) wY3 ;V Comparison
matching output
Reset instruction Comparison (CMPO)
5 (CHO reset) ) matching signal
O Elapsed)_(St | )
Mask instruction ( value = e
(CHO masked) y The CMPO signal is output when
O O the counter elapsed value and

the set value match.

The comparison output function compares the comparison output set value set in
advance with the counter elapsed value, and outputs the results. This counter operates
in any mode. The example on this section shows the counter being used in the direction
control mode.
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9.2  Using the Comparison Output Function with the Counter

9.2.2 Timing Chart

The following shows the changes in the count value and the output based on the input
states of the various signals.

1

g g |

1+ Count is added to at therise + Count is subtracted 1 Count is added to when the !
1 of the X0 pulse when the di- + from when the direc- 1 direction control is off. !
' rection control is off. v tion control is on. 1 !
1 1

o v — U T U U U U

CHO IN-B (X1)

CHO masked (X3)

Comparison
output set value

>
1 1
Count stops while
mask signal is on.

- 7 - CMP signal goes on
1

1 1
1 1
1 1
1 1
Count value 1 ! '
L 1 1
' ' 1
+ - - Count value is reset when ' h !
reset signal goes on. if value matches or 1
I__‘_| exceeds set value. |
Comparison

1 1
CMPO (Y20) R
1 1

r l - EQ signal goes on
o only if values match.

Matching EQO | | I | | |

(internal signal)

9.2.3 Setting the Mode Setting Switches

Specify Mode A to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
1 2

The counter function can be used regardless of whether the interrupt function is set to
“Used” or “Not Used”.
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9.2 Using the Comparison Output Function with the Counter

9.24  Shared Memory Settings

Counter Setting

This sets the operation modes for the various counter channels.

In the example shown here, the pulse train is input to X0 and the direction control signal
to X1, and the counter function is used in the direction control mode, so a value of
“FFFFFFO00” should be written to addresses 100h and 101h of the shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External output XD [ XC X9 | X8 Xs | x4 Xt | Xo
Counter number CH3 CH2 CHA1 CHo
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 0 0
Setting contents | Not used | Notused | Notused | Notused | Notused | Notused D;roencitrgn Tﬁ;r;ijrlal

Setting the Comparison Output Set value

Here, the comparison output set value, which is compared to the counter elapsed value,
is set.

In the example shown here, the value is set so that CMPO is output when the counter
elapsed value reaches “6”. To do this, write a value of “K6 (H6)” to addresses 120h and
121h of the shared memory.

Setting of shared memory addresses 120h and 121h

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value o | o o | o [ o | o | o 6
Setting contents K6

Comparison Output Setting

The channel number and output logic for the counter used in the comparison output
function are selected.

In the example shown here, the value of “FFFFFFF4” should be written to addresses
104h and 105h of the shared memory, so that the elapsed value of the CHO counter will
be compared with the comparison output set value, and the result output to CMPO.

Setting contents of shared memory addresses 104h and 105h

(bity 32 16 15 0
Comparison output| CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMP1 CMPO
Set value F F F F F F F 4
: CHO com-
Setting contents | Not used | Notused | Notused | Notused | Notused | Notused | Notused parison*
* Goes on if the elapsed value is more than or equal to the set value.
= next page
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9.2  Using the Comparison Output Function with the Counter

= Note

When settings the comparison output in the shared memory first
specify the comparison output set value. Please be aware that, if
both the counter initial value and the comparison output set value
are a value such as “0”, entering the settings in the reversed
order can cause matching output to be output at the point when
the data is set.
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9.2 Using the Comparison Output Function with the Counter

9.2.5 Sample Program

This program shows the counter mode setting and settings concerning the comparison
output function being entered in the shared memory.

R9013
— —{ F1 bMv  HFFFFFFo0 ,DT100 } - - - - - -
[F151 WRT 10 _DT100. K2 .H00 1--

( Specifies unit in slot no. 0 ]

(

Writes two-word contents of data registers
DT100 to DT101 to

)

( 100h and 101h of the shared memory )

R9013
— —{ F1 bMmv K6 ,DT102 }------
[ F151 WRT M0 _DT102 K2 .Hi20 }--

( Specifies unit in slot no. 0 )

(

R9013

— —{Ft DMV HFFFFFFF4,DT 104 }
[ F151 WRT 0 _DT104 .12 .Hios }--

( Specifies unit in slot no. 0 ]

( 104h and 105h of the shared memory )

Writes two-word contents of data registers
DT102 to DT103 to

)

( 120h and 121h of the shared memory ]

Writes two-word contents of data registers
DT104 to DT105 to

--l

Data setin DT100 to DT101.

~Writing to shared memory !
“FFFFFFO0” is written to addresses |
100h and 101h because the pulse )
train has been input to X0 and the di-
rection control signal to X1, and the :
counter function is being used inthe |
direction control mode. )

-Wntmg to shared memory !
“K6” is written to addresses 120h and |
121hin order to have CMPO output ,
when the counter elapsed value !
reaches “6”. !

i

'Wntmg to shared memory
“FFFFFFF4” is written to addresses ,
104h and 105h in order to compare the .
counter elapsed value of CHO with the
comparison output set value and output'
the comparison result to CMPO.
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10.1  About the Pulse Output Function

10.1 About the Pulse Output Function

10.1.1  What is the Pulse Output Function?

The pulse output function outputs any desired frequency within a range of 1 Hz to 100
kHz. Settings are entered in units of 1 Hz.

Two modes are available for the output format.
- Direction control
- Individual output

Also, the FP2 Pulse 1/0 Unit can output pulses on up to four channels. Because the
pulse output function and the PWM output function can both be selected, however,
there will be fewer channels available for use with the pulse output function if the PWM
output function is also being used.

e N\
Shared memory

Outplitt_pulse Values concerning pulse output, such as the out-
setting / put frequency, are set in the shared memory.

b Set value

PLS control
signals are input,

* Enable signal
* Start signal
* Direction signal

After data has been set in the
e e e shared memory, pulses are output
when the PLS control signal is
turned on by 1/O operation.

E EEEEEE)

= Note
The four channels listed below are used for pulse-related output
(pulse output and PWM output):

- Channel 0: PLSO output or PWMO output
- Channel 1: PLS1 output or PWM1 output
- Channel 2: PLS2 output or PWM2 output
- Channel 3: PLS3 output or PWM3 output
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10.1  About the Pulse Output Function

10.1.2 Entering Settings for the Pulse Output Function

Using the pulse output function involves entering PLS/PWM settings in the shared
memory (Procedure 1), and setting the PLS/PWM frequency settings in the shared
memory (Procedure 2).

In addition to the shared memory settings, control of the Enable, Start and Direction
signals is necessary using the PLS control signal.

Procedure 1: PLS/PWM settings in the shared memory

The pulse output type should be specified using the PLS/PWM setting in the shared
memory. The same applies if PWM output is selected as the pulse function.

Address: 140h 141h

PLS/PWM | b31 to| b27 to| b23 to| b19 to| b15 to| b11 to| b7 to | b3 to
settings | 028 | b24 | b20 | b16 | b12 | b8 b4 b0
I

\—P PLS0/PWMO setting
PLS1/PWM1 setting

PLS2/PWM2 setting
PLS3/PWM3 setting
Not used
Not used
Not used
Not used

VYVYVYYY
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10.1  About the Pulse Output Function

Pulse output settings (PWM, PLS)

Set value Function
(HEX) Pulse function | Timing at which data changes Output mode
0 Updated at rise of PLSx start signal
1 At rise of PLSx start signal, or on comparison output
PWM —
2 At rise of PLSx start signal, or when data is updated
3 Reserved as spare
4 Direction control
Updated at rise of PLSx start signal —
5 Individual output
6 Direction control
PLS At rise of PLSx start signal, or on comparison output —
7 Individual output
8 Direction control
At rise of PLSx start signal, or when data is updated —
9 Individual output
A
B
c Invalid *1 Invalid *1 Invalid *1
D
E
F Not used *2 — —

*1: No settings should be entered.

*2: When the power supply is turned on, the default value of “Not used” is set for this.

= Note

The shared memory should always be accessed in two-word

units.

v

+ REFERENCE

For information on shared memory addresses, see page 13 - 12.
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10.1  About the Pulse Output Function

Procedure 2: PLS/PWM frequency settings in the shared memory

After the PLS/PWM settings have been set in the shared memory, the frequency of the
output pulses should be specified.

A value between 1 Hz and 100 kHz should be specified, in units of 1 Hz.
When a value of 131.072 kHz or higher is specified, the output goes off (pulses are
stopped).

When 0 Hz is set for the set value and the data is updated, pulse output stops.
Address: 148h 149h

For PLS: KO to K100000

PLS0/PWMO
frequency setting

Address: 14Ah 14Bh

PLS1/PWM1

frequency setting For PLS: KO to K100000

Address: 14Ch 14Dh

f PLS2/PWM2 For PLS: KO to K100000
requency setting

Address: 14Eh 14Fh

PLS3/PWM3

frequency setting For PLS: KO to K100000

= Notes

® The shared memory should always be accessed in two-word
units.

® The PLS/PWM setting should be set in the shared memory
first, followed by the PLS/PWM frequency setting. Reversing
the order will interfere with normal operation.

® If this is set to 0 Hz (K0), no pulses are output.

® To avoid malfunctions, make sure the values set do not
exceed the rated values.

® The upper limit for error detection for the PLS frequency
setting is 1048.575 kHz (1048.575 kHz = FFFFFh). If a value is
set that exceeds this value, normal operation does not take
place. For more detailed information, see page. 1 - 16.

v
WU/ 2 + REFERENCE

¢ PLS/PWM flags are available at addresses 142h and 143h of the
shared memory. Reading the statuses of the flags at these addresses
enables monitoring of pulse output. For more information, see page
13 - 26.

® For information on shared memory addresses, see page 13 - 12.
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10.1  About the Pulse Output Function

Procedure 3: PLS control signals

After the shared memory settings have been entered, control of the Enable, Start and
Direction signals is necessary using the PLS control signal.

Enable signal
The Enable signal controls whether pulse output is valid or to be stopped.

on: Pulse output is valid.
off: Pulse output stops.

Start signal
The Start signal initiates pulse output and changes the output pulse frequency.

The frequency can also be changed by manipulating the timing of the “Comparison
Matching” and “Data Update” parameters, under the “Pulse output settings”.

This signal is valid only when the Enable signal is on, and becomes invalid if the Enable
signal goes off. Pulse output is enabled when both the Enable signal and the Start signal
go on at the same time.

Direction signal
The Direction signal controls the direction of the pulse output.

off: Forward
on: Backward

Direction signal Direction control output Individual output

off (Forward) Pulse output from PLSx A Pulse output from PLSx A
PLSx B off PLSx B off

on (Backward) Pulse output from PLSx A Pulse output from PLSx B
PLSx B on PLSx A off
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10.1  About the Pulse Output Function

The table below shows the output allocations for the various control signals.
Table of control signal allocations

Function
Output =
allocation | Fulse
output CH Control content
Y20 PLSO
For direction control output: PLSx B off
Y21 PLS1 Direction When off: Forward For individual output: Pulse output from PLSx A
Y22 PLS2 control When on:  Backward For direction control output: PLSx B on
For individual output: Pulse output from PLSx B
Y23 PLS3
Y38 PLSO
Y39 PLS1 Enable When off:  Pulse output stops
Y3A PLS2 control When on:  Pulse output is valid
Y3B PLS3
Y3C PLSO
Y3D PLS1 Start control When first on: Pulse output begins
Y3E PLS2 art control | st leading edge (off —on):  Output pulse frequency changes
Y3F PLS3
= Notes

® The Direction signal can be changed during pulse output, but
the timing in relation to the pulse output cannot be specified,
so the signal should be changed when pulses have been
stopped.

® Please be aware that, if the Enable signal is turned off during
pulse output, the pulse output goes off at that point.
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10.1  About the Pulse Output Function

10.1.3 Timing at Which Changes are Reflected in Output When Data is
Changed

Timing at which data is changed

With the Pulse 1/0 Unit, the three modes described below are provided as the timing
at which output frequency data is updated.

1. Data is updated at the rise of the PLS Start signal.
In this mode, the frequency value to be changed is written to the shared
memory ahead of time, and the data is updated at the point when the PLS
Start signal goes from off to on.

2. Data is updated when the results of a comparison are output.
In this mode, the frequency value to be changed is written to the shared
memory ahead of time, and the data is updated at the point when the
counter elapsed value matches the comparison value.

3. Data is updated when the data is refreshed.
In this mode, the data is updated when the frequency value to be
changed is written to the shared memory.

Timing at which changes are reflected in output

Frequency values updated at the timing described above are reflected at the next fall
of the pulse being output.
For more detailed information, see the timing chart on the following page.

= Note
Data updated when the data was changed is reflected at the next
fall of the pulse being output.
Please be aware that this means, if data was updated several
times during one cycle, the most recent data changes will be
reflected.
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10.1  About the Pulse Output Function

Timing chart

Data refreshed at rise of PLS Start signal Timing at which changes are

reflected in output pulses

N e RN

l 250 Hz | 1 kHE |
A
Request for data update Timing at which data is updated
PLS start signal |_|
Shared memory data 250 Hz X 1 kHz

Data updated on comparison output Timing at which changes are

reflected in output pulses

e T T LU

| 250 Hz I 4 kHz !
I‘—»H—»'

A

Request for data update Timing at which data is updated

Matching signal | |

Count elapsed value 999 X 1000 X 1001 X 1002)( 1003)( 1004><:

Comparison value 1000

Shared memory data 250 HzX 1 kHz

Data updated when data is changed Timing at which changes are

reflected in output pulses

[ O O O O O

Output pulse

' 250 Hz | dkHg
A
Request for data update Timing at which data is updated
Shared memory data 250 Hz X 1 kHz
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10.2 Using the Pulse Output Function

10.2.1 Overview

Pulse I/O Unit installed in slot 0

0V (24 VDC) I— 16-point type input unit
Enable input (PLS0) O
g g — — Direction signal
—0O O e ° (PLSO direction)
= Y38 i
Start input (PLS0) o (E;fg(')eesr']gglaé)
1 o
® ,
O O_/ p Start signal
S |y |y (PLSO start)
=== £
Direction input (PLSO) Occupied WX0 |Wx4 )
L Pulse train output
00— o UHUuuL

% Pulse output (PLSO A)

v

Direction control signal output

\_ Pulse output (PLSO B)

[
>

Pulses are output in the direction control mode. When the Enable input (X40) is turned
on and the Start input goes on, pulses are output from Y28 and Y29 (PLS0). When the
Direction input (X42) goes on, pulses are switched to the opposite direction.
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10.2 Using the Pulse Output Function

10.2.2 Timing Chart

The following table shows the changes in pulse output in response to the input statuses
of the various signals.

PLSO0 Enable signal J | I
(X40, Y38) ~ - ~When the Enable signal is on and the rising edge of the
) Start signal is detected, pulses are output.

PLSO Start signal
(X41, Y3C) —,_l

PLSO Direction signal ' |

(X42, Y20)

Psoa puseouont [ [T [T _JTUUUUUUUUL
(Y28)

PLSO B Direction

control
signal (Y29)

. When the direction is switched,
one pulse is dropped.

1
|
|
1
|
|
T
|
|

’

|

|

Pulses are output in the for- Pulses are output in the
ward direction. reverse direction.

10.2.3 Setting the Mode Setting Switches

Mode A should be set if no interrupts are being used.

Mode A (SW1 — off, SW2 — off)
ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

The pulse output function can be used regardless of whether the interrupt function is
set to “Used”or “Not Used”.
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10.2 Using the Pulse Output Function

10.2.4 Shared Memory Settings

PLS/PWM setting

The PLS/PWM setting is used to specify the pulse output type.

In the example shown here, pulses are being output from Y28 and Y29 (PLSO0) in the
direction control mode, in which data is updated at the rise of the PLSx Start signal, so
a value of “FFFFFFF4” should be written to addresses 140h and 141h of the shared
memory.

Setting of shared memory addresses 140h and 141h

(bit) 32 16 15 0
Output number | Not used | Notused | Notused | Not used PLS3 PLS2 PLS1 PLSO
L Type Type Type Type
Setting item | Notused | Notused | Notused | Notused setting setting setting setting
Set value F F F F F F F 4
Data updated

at Start signal
(direction
control)

Function | Notused | Notused | Notused | Notused | Notused | Notused | Not used

PLS/PWM frequency setting

The PLS/PWM frequency setting is used to specify the frequency of the pulses.

In the example shown here, pulses are being output from Y28 and Y29 (PLSO0) at 10
kHz, so a value of “K 10000 (H 2710)” should be written to addresses 148h and 149h
of the shared memory.

Setting of shared memory addresses 148h and 149h

(bit) 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value o | o [ o [ o | 2 | 7 1 0
Setting contents
(Decimal) K10000
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10.2 Using the Pulse Output Function

10.2.5 Sample Program

The settings relating to the pulse output function are entered in the shared memory, and
then pushbutton operation is used to output pulses.

R9013

—| —{F1 oMv  HFFFFFFFa

,DT 100 }

, K2

I:F151 WRT ,KO ,DT100
5

(Specifies unit in slot no. 0 ]

Writes two-word contents of data registers
DT100 to DT101 to

)

R9013

( 140h and 141h of the shared memory )

—| |—EF1 DMV K 10000

,DT 102 }

, K2

I:F151 WRT ,KO ,DT102
K3

( Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT102 to DT103 to

)

X40

|

( 148h and 149h of the shared memory )

Y38

X41

L J—-

Y3C

|

X42

L 1

Y20

—

L 1

- -Wrmng to shared memory

-1 - Start signal is turned on using switch

1
- Enable signal is turned on using switch

- -Wr|t|ng to shared memory

1
“FFFFFFF4” is written to addresses 140h :
and 141h of the shared memory, so that
pulses are output from Y28 and Y29 !
(PLSO) in the direction control mode, in :
which data is updated atthe rise of the
l

“K 10000” is written to addresses 148h
and 149h of the shared memory, in or-
der to output pulses from Y28 and Y29
(PLSO) at 10 kHz.

"PLS control signal control

operation.

operation.

-' - Direction signal is turned on using swﬂch

operation.
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10.3 Changing the Frequency Using the Pulse Output
Function

10.3.1 Overview

Pulse I/O Unit installed in slot 0

0V (24VDC) I— 16-point type input unit
Enable input (PLS0)
- — — -20 Direction signal
O O = 7 ® Y20 (PLSO direction)
Enable signal
Start input (PLS0) (PLSO enable)
C / Start signal
O (PLSO start)
\-: —L 1 —L
Direction input (PLS0) Occupied v\&? WX4 |
1/0 area pulse train output
-X4 WY
0O Wys
Y28,
Pulse output (PLSO A
Speed change input \- put ( ) >
O O Y, Direction control signal output
L
\_ Pulse output (PLSO B) o

Pulses are output in the direction control mode. When the Enable input (X40) is turned
on and the Start input goes on, pulses are output from Y28 and Y29 (PLS0). Also, when
the direction input (X42) is turned on the pulses are switched to the reverse direction,
and when the speed change input (X43) is turned on, the frequency of the output pulses
is changed.
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10.3 Changing the frequency using the pulse output function

10.3.2 Timing Chart

The following table shows the changes in pulse output in response to the input statuses

of the various signals.

PLSO0 Enable signal J
(X40, Y38) — —When the Enable signal is on and the rising edge of the
I Start signal is detected, pulses are output.

PLSO Start signal
(X41, Y3C) |

. . . When the speed change | |
PLSO0 Direction signal } | [ input is tuned on, the out{
(X42, Y20) | | put frequency changes.

I

_ | | | |
Speed change input | Speed | | Speed | I E— .
e pulse out-
(X43) | Mb <Cha—ngeS> |, put goes off at

| | | /" the point when
- the Enable sig-
( ) nal goes off.
PLSO A Pulse output {
|
|

|
(Y28) : I |
PLSO B Direction . When the direction is switched, | |_
control | »; one pulse is dropped. |
) > |
signal (v29) Pulses are output in the Pulses are output in
forward direction. the reverse direction.
= Note

If the number of pulses is extremely close to the point at which
the frequency changes, there may be times when the frequency
cannot be changed because of delays in internal processing
(scan time).

As a general guide, the system will run at the prescribed values
as long as the pulse output time is larger than the time required
for two PLC scans. For example, if 10 pulses are output at 1 kHz,
the pulse output time will be 10 ms, so the PLC scan time should
be 5 ms or less.
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10.3  Changing the frequency using the pulse output function

10.3.3 Setting the Mode Setting Switches

Mode A should be set if no interrupts are being used.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

The pulse output function can be used regardless of whether the interrupt function is
set to “Used” or “Not Used”.
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10.3 Changing the frequency using the pulse output function

10.3.4 Shared Memory Settings

PLS/PWM setting

The PLS/PWM setting is used to specify the pulse output type.

In the example shown here, pulses are output from Y28 and Y29 (PLSO0) in the direction
control mode in which the frequency (speed) is changed at the rise of the PLSx Start
signal or when the data is updated, so a value of “FFFFFFF8” should be written to
addresses 140h and 141h of the shared memory.

Setting of shared memory addresses 140h and 141h

(bit) 32 16 15 0
Output number | Notused | Notused | Notused | Not used PLS3 PLS2 PLS1 PLSO
Setting item | Notused | Notused | Notused | Notused S-I(-a);?iﬁg S-I(-a);?iﬁg sgﬁr?g sgﬁr?g
Set value F F F F F F F 8
Updated at
Start signal or
Output type | Not used | Notused | Notused | Notused | Notused | Notused | Not used ::::gizti;i
rection con-
trol)

PLS/PWM frequency setting

The PLS/PWM frequency setting is used to specify the frequency of the pulses.

In the example shown here, pulses are being output from Y28 and Y29 (PLSO0) at 10
kHz, so a value of “K 10000 (H 2710)” should be written to addresses 148h and 149h
of the shared memory. This data is rewritten to “K 20000 (H 4E20)” at the timing at which
the speed change input (X43) goes on.

Setting of shared memory addresses 148h and 149h

(bity 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value 0 0 o [ o | 2 | 7 1 0
Setting contents
(Decimal) K10000
When X43 is on
(bit) 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value 0 0 0 0 4 E 2 0
Setting contents
(Decimal) K20000
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10.3

10.3.5 Sample Program

Changing the frequency using the pulse output function

The settings relating to the pulse output function are

entered in the shared memory, and

then pushbutton operation is used to output pulses.

R9013

—| |—EF1 DMV

I:F151 WRT KO

H FFFFFFF8

,DT100 , K2

(Specifies unit in slot no. 0 )

(

Writes two-word contents of data registers
DT100 to DT101 to

)

( 140h and 141h of the shared memory)

R9013

—| |—EF1 DMV

I:F151 WRT KO

K 10000 ,

, DT102 , K2

[ Specifies unit in slot no. 0 ]

(

Writes two-word contents of data registers
DT102 to DT108 to

(' 148h and 149h of the shared memory )

X40 Y38
=1 [
X441 Y3C
=1 L
X42 Y20
=1 [

X43

—H(or)
1—>—|:F1 DMV

I:F151 WRT KO

H148 ] - -
Writes two-word contents of data registers
DT104 to DT105 to

( 148h and 149h of the shared memory)

K'20000 ,

, DT104 , K2

[ Specifies unit in slot no. 0 ]

(

X43

(o)
2 —>—|:F1 DMV

I:F151 WRT KO

H148 ] - -
Writes two-word contents of data registers
DT106 to DT107 to

( 148h and 149h of the shared memory]

K 10000 ,

, DT106 _, K2

[ Specifies unit in slot no. 0 ]

(

- ertlng to shared memory
“FFFFFFF8” is written to addresses
140h and 141h of the shared memory
so that pulses are output from Y28
and Y29 (PLSO0) in the direction con-
trol mode in which the frequency
(speed) is changed at the rise of the
PLSx start signal, and when the data
is updated.

-Wrmng to shared memory
“K 10000” is written to addresses 148h :
and 149h of the shared memory in or- ,
der to output pulses from Y28 and Y29
(PLSO0) at 10 kHz. !

" PLS control signal control

Enable signal is turned on using switch
operation. !

1
Start signal is turned on using switch op—
eration.

1
1
Direction signal is turned on using SW|tch
operation.

Data is written at the rise of X43
- Data set in DT104 to DT105.

-Wrmng to shared memory
“K'20000” is written to addresses 148h
and 149h of the shared memory in order
to output pulses from Y28 and Y29

' Data is written at the fall of X43. !
1 Data set in DT106 to DT107.

-Wr|t|ng to shared memory
“K' 10000 is written to addresses 148h
and 149h of the shared memory in order
to output pulses from Y28 and Y29
(PLSO0) at 10 kHz.
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10.4 Specified Pulse Output Using the Pulse Output

Function
10.4.1 Overview
Pulse 1/0O Unit installed in slot 0
0V (24VDC) |— 16-point type input unit
Enable input (PLS0) ® e
1 B | g == I N . Direction signal
—0O O 61 11y - (PLSO direction)
Start input (PLS0) g [v3g] Enable signal
e (PLSO enable)
— g
—O0 ° [V3Q] start signal
il i e e —— (PLSO start)
Occupied WX0 |WX4 .
/O area %; pulse train output
3

Output pulse trains are counted
by means of internal connection.

Pulse output (PLSO A) Pulse output s

stopped when
the elapsed

value reaches
the set value.

\ 4

Direction control signal output

L Pulse output (PLSO B)

>

Comparison matching signal (CMPO)

ﬁEIapsed value) = ( Set vaIueJ

Frequency setting (speed setting) is changed
to 0 at the timing when the counter elapsed
value matches the set value.

Pulses are output in the direction control mode. When the Enable input for X40 is turned
on and the Start input goes on, pulses are output from Y28 and Y29 (PLS0). The output
pulses are fed back to the high-speed counter in the unit, and when a previously
specified value is reached, pulse output stops.

Pulse output diagram

PLSO Start input

[

(X41)

1000

Pulse frequency

0

- - - A given volume of pulses are output when the Start sig-
X nal goes on.

10,000 pulses

10,000 pulses equivalent to a 1 kHz pulse are output when the Start signal is input.
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= Notes

® If the number of pulses output is extremely low, the pulse
output may not stop when the given value is reached in some
cases, because of delays in internal processing (scan time).
As a general guide, the system will run at the prescribed
values as long as the pulse output time is larger than the time
required for two PLC scans. For example, if 10 pulses are
output at 1 kHz, the pulse output time will be 10 ms, so the
PLC scan time should be 5 ms or less.

® When the pulse output is internally connected to the counter,
the counter input mode is automatically set to match the pulse
output. Please be aware that this causes the counter input
mode set in advance to be ignored.

® When the pulse output is internally connected to the counter,
the channels that correspond to the counter and the pulse
output are fixed.

10.4.2 Timing Chart

The following table shows the changes in pulse output in response to the input statuses
of the various signals.

PLSO Enable signal |_
(X40, Y38) r - - When the Enable signal goes on and the rising edge of

! the Start signal is detected, pulses are output.

PLSO Start signal
(X41,Y3C)

PLSO Direction signal
(X42, Y20)

PLSO A Pulse output I””””””””””l ...... I”l I””””””””””l ..... I”l
(Y28)

PLSO B Direction : !
control ! '
signal (Y29) : :

Al

< > >
Given number of pulses output Given number of pulses output
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10.4.3 Setting the Mode Setting Switches

Mode A should be set if no interrupts are being used.

Mode A (SW1 — off, SW2 — off)
ON No interruption
|;| |;| When this setting is used, the interrupt function will not operate even if used.
12

The pulse output function can be used regardless of whether the interrupt function is
set to “Used” or “Not Used”.

10.4.4 Shared Memory Settings

In the example shown here, the pulse output settings, the settings for the counter that
counts the output pulses, and the settings relating to the comparison matching are set
in the shared memory.

Counter Setting

This sets the operation modes for the various counter channels.

In this example, the counter function is being used in the direction control mode, and
the output pulses are being counted by means of an internal connection, so a value of
“FFFFFF02” should be written to addresses 100h and 101h of the shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External output x7 | X6 Xxs | x4 x3 | xe Xt | Xo
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 0 2
Setting contents | Notused | Notused | Notused | Notused | Notused | Notused Déroenc;:goln cclrr:trleégs c|>n

Setting the Comparison Output set value

Here, the comparison output set value, which is compared to the counter elapsed value,
is set.

In the example shown here, the value is set so that CMPO is output when the counter
elapsed value reaches “10000”. To do this, write a value of “K10000 (H2710)” to
addresses 120h and 121h of the shared memory.

Setting of shared memory addresses 120h and 121h

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value o | o [ o [ o [ 2 | 7 | 1 0
Setting contents
(Decimal) K10000
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Comparison Output Setting
The channel number and output logic for the counter used in the comparison output

function are selected.
In the example shown here, the value of “FFFFFFFQ” should be written to addresses

104h and 105h of the shared memory, so that the elapsed value of the CHO counter will
be compared with the comparison output set value, and the result output to CMPO.

Setting of shared memory addresses 104h and 105h

(bit) 32 16 15 0
Comparison input | CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMPA1 CMPO
Set value F F F F F F F 0
Comparison CHO com-
output function Not used | Notused | Notused | Notused | Notused | Notused | Notused parison*

* Inthe example shown here, the output logic from the CMPO comparison output is setto go onif the
elapsed value is smallerthanthe setvalue. Tosetthis so thatthe outputgoes onifthe elapsed value
islargerthanorequaltothe setvalue, “FFFFFFF4” should be written to addresses 104h and 105h of
the shared memory.

PLS/PWM setting

The PLS/PWM setting is used to specify the Pulse output type.

In the example shown here, pulses are output from Y28 and Y29 (PLSO0) in the direction
control mode in which the frequency (speed) is changed at the rise of the PLSx Start
signal or when the comparison is output, so a value of “FFFFFFF6” should be written
to addresses 140h and 141h of the shared memory.

Setting of shared memory addresses 140h and 141h

(bit) 32 16 15 0
Output number | Notused | Notused | Notused | Notused PLS3 PLS2 PLS1 PLSO
L Type Type Type Type
Setting item | Notused | Notused | Notused | Not used setting setting setting setting
Set value F F F F F F F 6
Data updated

Setting contents | Notused | Notused | Notused | Notused | Notused | Notused | Notused :::r:a;ig';'

son output
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10.4 Specified Pulse Output Using the Pulse Output Function

PLS/PWM frequency setting

The PLS/PWM frequency setting is used to specify the frequency of the pulses.

In the example shown here, pulses are being output from Y28 and Y29 (PLSO0) at 10
kHz, so a value of “K 1000 (H 3E8)” should be written to addresses 148h and 149h of
the shared memory. To prepare to stop the pulses when the comparison is output, “K
0 (H 0)” should be written after the Start signal has been input and the pulses have been
output.

Setting of shared memory addresses 148h and 149h
Before pulses start

(bity 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value 0 0 0 3 E 8
Setting contents
(Decimal) K1000
After pulses start
(bit) 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value 0 0 0 0 0 0
Setting contents
(Decimal) KO
= Note

When the pulse output is internally connected to the counter and
the pulse frequency (speed) is being changed at the timing at
which the counter elapsed value matches the set value, the same
channel should be specified for the CMP output for both PLSx
and PWMx.
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10.4.5 Sample Program

These programs are for setting the pulse output fucntion, counter function and
comparison function in the shared memory, and for operating the pushbuttons.

R9013

— —{ F1 DMV HFFFFFF02,DT100 |} - - - - - -

[F151 WRT ,_r;g ,DT100,K2 ,H100 "} - -

l Specifies unit in slot no. 0 |
Writes two-word contents of data registers
DT100 to DT101 to

R9013 (1100h and 101h of the shared memory )
— —{ Ft bMv  K10000  ,DT102 }------

[F151 WRT KO _ DT102 K2 ,H120 }--
k3 5

('Specifies unit in slot no. 0 )

DT102 to DT103 to
R9013 (120h and 121h of the shared memory)

—| —{ F1 DMV HFFFFFFFO,DT 104 } - - - - - -

[ F151 WRT KO _ DT104 K2 ,H104 }--
1 [}

Writes two-word contents of data registers )

(' Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT104 to DT105 to

R9013 ((104h and 105h of the shared memory )

— —{ Ft DMV HFFFFFFF6,DT 106 } - - - - - -

[[F151 WRT ,_r;g . DT106 , K2 ,H140 |- -

('Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT106 to DT107 to

(140h and 141h of the shared memory)

next page

-Wrmng to shared memory
“FFFFFF02” is written to addresses
100h and 101h in order to use the
counter function with an internal
connection.

-ertlng to shared memory !
“K 10000” is written to addresses 120h |
and 121h so that CMPO will be output
when the counter elapsed value reach- '
es 10,000. X

-Wrmng to shared memory !
“FFFFFFFO” is written to addresses
104h and 105h in order to compare the ,
counter elapsed value of CHO with the
comparison output set value and output'
the comparison result to CMPO. :

“Writing to shared memory
“FFFFFFF6” is written to addresses
140h and 141h so that pulses are out-
put from Y28 and Y29 (PLSO) in the di-
rection control mode in which the fre-
quency (speed) is changed at the rise
of the PLSx Start signal or when the
comparison is output.
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((Specifies unit in slot no. 0 )

Writes two-word contents of data registers)
DT108 to DT109 to
((148h and 149h of the shared memory )

[F1 DMV KO ,DT110 }------
[F151 WRT Ko _DT110.K2 . H108 }--

('Specifies unit in slot no. 0 )

Writes two-word contents of data registers
T110 to DT111 to

)

(108h and 109h of the shared memory )
Y3C

X41

l

X41
— = oF )~ oF) :
2—>—{F1 DMV KO DT1127} - - - - - -
[F151WRT KO _ DT112 K2  H148 7} --
T Y [}

(' Specifies unitin slot no. 0 )

Writes two-word contents of data registers
DT112 to DT113 to

X40 Y38
— | L
X41
— H( oF) 1
1t—>—{F1 DMV  K1000  ,DT108 }------
[F151 WRT ,_r;g ,DT108 , K2, H148 } - -

C

'"PLS control signal control
- - - Enable signal is turned on using switch
i_ operation. 1

- —ertlng to shared memory !
' “K1000” is written to addresses 148h |
i and 149h of the shared memory in order .
' to output pulses from Y28 and Y29 !
; (PLSO0) at 1k Hz. ;

-ertlng to shared memory
,  “0”is written to addresses 108h and
i+ 109h to reset the counter elapsed value.

I”PLS control signal control )
-'- Start signal is turned on using switch !
operation. !

This stops pulses (sets the speed to 0) one
scan delay after the Start signal has been
|ssued

]

- —Wr|t|ng to shared memory !
. “K0”is written to addresses 148h and :
'+ 149h to stop the pulse output (0Ok Hz) fromI

' Y28 and Y29 (PLSO0).

((148h and 149h of the shared memory )
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10.5 Determining the Absolute Value Position Using the
Pulse Output Function

10.5.1 Overview

Pulse I/O Unit installed in slot 0

0V (24VDQ) |— 16-point type input unit
Start input JV—T.7=
l g e BN N N Direction signal
0 O - $ B ° - (PLSO direction)
Data set = - Enable signal
g (PLSO enable)
—O_I o 2 [/3q] Start signal
art signa
o) i’ = == = = PLSO Stal’t)
ied WX0 |Wx4
Occupied - {5 Pulse strings output in individual output mode

/O area  wy2
WY3
N

Y28

Pulse output (PLSO A) _ [Pulse output is
" |stopped when

Output pulse trains are counted th? elapseg
by means of internal connection. vz ;/:eu;eﬁ/iﬁu:s

\_ Pulse output (PLSO B)

>

Comparison matching signal (CMPO)

ﬁEIapsed vaIue) = ( Set value)

Frequency settings (speed settings) change to
0 at the timing at which the counter elapsed
value matches the set value.

Pulses are output in the individual output mode. The data set for X42 is turned on and
a target value is set for DT500.

Subsequently, when the X40 Start input is turned on, the prescribed pulses are output
from Y28 and Y29 (PLS0), moving in the direction of the target value. Pulses are output
in the absolute value mode, in which the forward and reverse directions are
automatically switched in response to the current value and the target value.
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10.5.2 Timing Chart

The following table shows the changes in pulse output in response to the input statuses
of the various signals.

PLSO Start input —!_l

(X40)

PLSO0 Enable signal J
(X38) |

PLSO Start signal
(Y3C)

|

When CMPO goes on, the PLS frequency setting — —
changes to 0, and pulse output stops.

Comparison operation—

:

|< Pulses are output
I
PLSO A Pulse output _,_|_|_|_|_|_|_|_|_|_|_|_ —_———— J_Lﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ—
(Y28)
PLSO B Pulse output
(Y29)

= Notes

® When the pulse output is internally connected to the counter,
the counter input mode is automatically set to a mode that
matches the pulse output. Please be aware that, for this
reason, the counter input mode specified ahead of time will be
ignored.

¢ With the internal connection to the pulse output counter, the

channels corresponding to the counter and the pulse output
are fixed.

10.5.3 Setting the Mode Setting Switches

Mode A should be set if no interrupts are being used.

Mode A (SW1 — off, SW2 — off)
ON No interruption
|;| I;I When this setting is used, the interrupt function will not operate even if used.
1 2

The pulse output function can be used regardless of whether the interrupt function is
set to “Used” or “Not Used”.
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10.5.4 Shared Memory Settings

In the example shown here, the pulse output settings, the settings for the counter that
counts the output pulses, and the settings relating to the comparison matching are set
in the shared memory.

Counter Setting

This sets the operation modes for the various counter channels.

In this example, the counter function is being used in the direction control mode, and
the output pulses are being counted by means of an internal connection, so a value of
“FFFFFF02” should be written to addresses 100h and 101h of the shared memory.

Setting of shared memory addresses 100h and 101h

(bit) 32 16 15 0
External output X7 | X6 Xs | x4 X3 | x2 Xt [ Xo
Counter number CH3 CH2 CH1 CHO
Setting item Input Func_tion Input Func_tion Input Func_tion Input Func_tion
mode setting mode setting mode setting mode setting
Set value F F F F F F 0 2
Setting contents | Not used | Not used | Notused | Notused | Notused | Not used Déroentitrgn c gp};eergﬁén

Comparison Output Setting

The channel number and output logic for the counter used in the comparison output
function are selected.

In the example shown here, the value of “FFFFFFF4” should be written to addresses
104h and 105h of the shared memory, so that the elapsed value of the CHO counter will
be compared with the comparison output set value, and the result output to CMPO.

Setting of shared memory addresses 104h and 105h

(bit) 32 16 15 0
Comparison input | CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMP1 CMPO
Set value F F F F F F F 4
: CHO com-
Setting contents | Notused | Notused | Notused | Notused | Notused | Notused | Notused parison*

* Inthe example shown here, the output logic of the comparison output for CMPQis setto go onifthe
elapsed value islargerthan or equalto the setvalue, butto set this so thatthe outputlogic goes on if
the elapsed value is smaller than the set value, “FFFFFFFO” should be written to addresses 104h
and 105h of the shared memory.
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Setting the Comparison Output set value

Here, the comparison output set value, which is compared to the counter elapsed value,
is set.

In the example shown here, the settings have been entered so that DT500 is written
to K500 when the data is set, and CMPO is output when the counter elapsed value
reaches 500, so “K500 (H1F4)” is written to addresses 120h and 121h of the shared
memory.

Setting of shared memory addresses 120h and 121h

(bity 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) o | o | o | o | o [ 1 | F 4
Setting contents
(Decimal) K500
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PLS/PWM setting

The PLS/PWM setting is used to specify the pulse output type.

In the example shown here, pulses are output from Y28 and Y29 (PLSO0) in the individual
output mode in which the frequency (speed) is changed at the rise of the PLSx Start
signal, or when the comparison is output, so a value of “FFFFFFF7” should be written
to addresses 140h and 141h of the shared memory.

Setting of shared memory addresses 140h and 141h

(bity 32 16 15 0
Output number | Not used | Notused | Notused | Not used PLS3 PLS2 PLS1 PLSO
- Type Type Type Type
Setting item | Notused | Notused | Notused | Not used setting setting setting setting
Set value F F F F F F F 7

Data updated

Setting contents | \ i oo | Notused | Notused | Notused | Notused | Notused | Notused |  Startsiona
(Function) or on compari-

son output

PLS/PWM frequency setting

The PLS/PWM frequency setting is used to specify the frequency of the pulses.

In the example shown here, pulses are being output from Y28 and Y29 (PLSO0) at 1 kHz,
so a value of “K 1000 (H 3E8)” should be written to addresses 148h and 149h of the
shared memory. For comparison output, this value is substituted for “KO (H0)” when the
R1 relay falls, in preparation for stopping the pulse frequency (speed).

Setting of shared memory addresses 148h and 149h
On pulse output

(bity 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value (HEX) 0 | o 0 0 0 3 E 8
Setting contents
(Decimal) K1000

When stopped

(bity 32 16 15 o
Setting item PLS0/PWMO frequency setting
Set value (HEX) 0 | o 0 0 0 0 0 0
Setting contents
(Decimal) KO

10 - 31



Using the Pulse Output Function

FP2-HSC & FP2-PXY

10.5 Determining the Absolute Value Position Using the Pulse Output Function

10.5.5 Sample Program

These programs are for setting the pulse output fucntion, counter function and

comparison function in the shared memory, and for
X42

—er)
1—>—|:F1 DMV K500

X40 RF

| or i
i
e )
—|Ri—EF1 DMV H FFFFFFF7 , DT 140 |

[ F151 WRT ,KO ,DT140,K2 ,H140 |- -|--

)

(140h and 141h of the shared memor}

,DT 500 }

( Specifies unit in slot no. 0 ]

(

Writes two-word contents of data registers
DT140 to DT141 to

—||—[F1 DMV K 1000 ,DT148 | ... ..
[ F151 WRT ._I;Q .DT148 . K2 . Hia8 |- .

( Specifies unit in slot no. 0 )

(

R1
- For)
1—>—{F1 DMV KO :

[ F151 WRT ,KO _, DT148 K2 |,

Writes two-word contents of data registers
DT148 to DT149 to

)

(148h and 149h of the shared memorg

( Specifies unit in slot no. 0 J

(
—|R‘—EF1 DMV

[ F151 WRT

Writes two-word contents of data registers
DT148 to DT149 to

)

(148h and 149h of the shared memorg
H FFFFFFO2 , DT 100 _}
_};g .DT100 . K2 ,H100 }--

[ Specifies unit in slot no. 0 J
(100n and 101h of the shared memory

Writes two-word contents of data registers
DT100 to DT101 to

[

next page

operating the pushbuttons.

Target values are specified by setting the
data.

- - -Data set in DT500 to DT501.

l
: Pulse output in progress
-, - The Start signal is held autonomously

RO differential pulse
For setting data in the shared memory ,

- ertlng to shared memory !
“FFFFFFF7” is written to addresses !
140h and 141h so that pulses are output,
from Y28 and Y29 (PLSO) in the individ+
ual output mode in which the frequency'
(speed) is changed at the rise of the |
PLSx Start signal or when the compari-1

[72]
o
=}
@
o
c
=3
3=}
=
—-

=== s

- - Data set in DT148 to DT149. :

~Writing to shared memory
“K1000” is written to addresses 148h
and 149h of the shared memory in orde
to output pulses from Y28 and Y29
(PLSO0) at 1k Hz

1
ST =sssss-ssossoss

'

'

'

'

'

[

1
'
'
r
'
'
)

-ertlng to shared memory
“K 0” is written to addresses 148h and
149h to stop the pulse output (0k Hz)
from Y28 and Y29 (PLS0).

- - ~ Writing to shared memory
“FFFFFF02” is written to addresses
100h and 101h in order to use the
counter function with an internal
connection.
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R1
— —{ F1 DMV HFFFFFFF4,DT 104 }------

[ F151 WRT .KO _DT104 . K2 ,H104 |}--

- a-

‘T

( Specifies unit in slot no. 0 j

DT104 to DT105 to

[Writes two-word contents of data registers J

(1 04h and 105h of the shared memorg

—| |—[F1 DMV DT500  ,DT120 }------

[F151WRT Ko .DT120.K2 .H120 ]

'T - &
( Specifies unit in slot no. 0 j

Writes two-word contents of data registers
DT120to DT121 to

- an

(120h and 121h of the shared memory

R9013

— —{ F1 omv Ko ,DT108 }------

[ F151 WRT KO .DT108 .K2 . H108

[ Specifies unit in slot no. 0 J

Writes two-word contents of data registers
DT108 to DT109 to

o4t

(108h and 109h of the shared memory

—||—EF150READ_}$Q _H108 K2 ,DT108 | --

( Specifies unit in slot no. 0 J

data 108h to 109h to

[Reads two-word contents of CHO elapsed value)

(data registers DT108 to DT109.

—| |—[F61 DCMP DT108  ,DT500 | -=----

R2 R

-0

. Writing to shared memory
. “FFFFFFF4” is written to addresses
v 104h and 105h in order to compare the
' counter elapsed value of CHO with the '
' comparison output set value and output |
!

'
the comparison result to CMPO. I

= Writing to shared memory !
Because the settings are such that :
CMPO is output when the counter '
elapsed value matches the content of :
DT500, the content of DT500 should
be written to address 120h. I

= Writing to shared memory

“0” is written to addresses 108h and
. 109h to clear the counter elapsed
\ value.

< - Reading from the shared memory

The counter elapsed values are read
from 108h and 109h of the shared
memory, and are stored in DT108 and
DT109.

Matchlng output :
- Goes on when the elapsed value and
the target value match. [

' Pulse output direction control

-: - CW when off, CCW when on
PLS control signal control

'
'
=1 =The Enable signal goes on in conjunction
: with the operation of RO.
)

-' -The Start signal goes on in conjunction
with the operation of RO.

Pulse output completed signal output
-, - Goes on at the rise of matching output )
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10.6 _Home Return Using the Pulse Output Function

10.6.1 Overview

Pulse I/O Unit installed in slot 0

0V (24 VvV DC) . . .
,—16—p0|nt type input unit
Start input
1
X40 —
—QO O L m Enable signal
Ve (PLSO enable)
Home input (INTO)
] -y3c Start signal
O (PLSO start)
Home near input (INT1) Occupied W§? [ wxe Pulse train output
I/O area
5ol s i
\_ Pulse output (PLSO A)
Direction control signal output
\_ Pulse output (PLSO B)
Return direction Table
¢— | |
Ball screw — -

Motor  AALALLEALALAVAVAVAVA VAL VANV ALV VLV AL VLA VAV

(-side) (+side)
Home input ( INTO ? %l Home near input (INT1)
X9
- p o PLC input

Pulses are output in the individual output mode. When the start input of X40 is turned
on, pulses are output from Y28 and Y29 (PLS0). When X9 (INT1) is input, pulse output
decelerates, and when X8 (INTO) is input, pulse output stops.
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10.6.2 Timing Chart

The following table shows the changes in pulse output in response to the input statuses
of the various signals.

PLSO Start signal I |

(X40)

Home near input
(X9, INTT)

Home input
(X8, INTO)

PLSO Enable signal J

(Y38)  —— Ppulses are output when Enable signal
PLSO Start input “ is on and Start signal goes on.

(Y3C) !

PLSO Direction signal J |Low speed pulses

(¥20) | High-speed pulses are output. |are output. |

[< g >

PLSO A Pulse output ”I”|”I”|I”|”I”|I”|”I”””””“””””“”l I | I | I | I | I ||
(Y28)

PLSO B Direction control signau |
(Y29)

10.6.3 Setting the Mode Setting Switches

Set the mode setting switches to Mode B, so that all eight interrupts from INTO to INT7
can be used.
Mode B (SW1 — on, SW2 — off)
ON With interruption (interrupt points:8)
H |;| Up to eight interrrupts can be used for each unit (INTO to INT7).
12

When this mode is specified, eight interrupt points (INTO to INT7) are automatically
defined for the unit, regardless of whether or not the interrupt function is used.
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10.6.4 Shared Memory Settings

In the example shown here, settings concerning interrupts used to slow and stop the
output pulses are entered in the shared memory, along with settings concerning the
pulse output.

Interrupt Setting
If the interrupt function is being used, settings must be entered in the shared memory,
in addtion to setting the mode setting switches on the side panel of the main unit.

In the example shown here, interrupt signals are generated at the rise of the X8 and X9
external input (when the input goes from off to on), so “FFFFFF22” is written to
addresses 138h and 139h of the shared memory.

Setting of shared memory addresses 138h and 139h

(bity 32 16 15 0
External output XF XE XD XC XB XA X9 X8
Interrupt number INT7 INT6 INT5 INT4 INT3 INT2 INTAH INTO
Set value F F F F F F 2 2
Interrupt setting | Not used | Notused | Notused | Notused | Notused | Not used off #on off #on

PLS/PWM setting

The pulse output configuration is specified with the PLS/PWM setting.

Inthe example shown here, pulses are output from Y28 and Y29 (PLSO0) in the individual
output mode, in which the frequency (speed) is changed at the rise of the PLSx Start
signal, or when the data is updated, so “FFFFFFF9” should be written to addresses
140h and 141h of the shared memory.

Setting of shared memory addresses 140h and 141h

(bit) 32 16 15 0
Output number | Notused | Notused | Notused | Notused PLS3 PLS2 PLSH PLSO
A Type Type Type Type
Setting item | Notused | Notused | Notused | Notused setting setting setting setting
Set value F F F F F F F 9
Updated at
Start signal or
Output type | Notused | Notused | Notused | Notused | Notused | Notused | Notused | whendatais
changed (indi-
vidual output)

PLS/PWM frequency setting

The PLS/PWM frequency setting is used to specify the frequency of the pulses.

In the exmaple shown here, pulses are being output from Y28 and Y29 (PLSO0) at 2kHz,
so a value of “K 2000(H 7D0)” should be written to addresses 148h and 149h of the
shared memory. This data is rewritten to “K1000(H 3E8)” at the timing at which the
home near input (X8) goes on.

Setting of shared memory addresses 148h and 149h

(bit) 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value o | o [ o | o | o [ 7 D 0
Setting contents
(Decimal) K2000
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10.6.5 Sample Program

‘FFFFFF22” is written to the interrupt setting area (138h and 139h) of the shared
memory addresses to set an interrupt at the rise of the external input of X8 and X9 (when
the external input goes from off to on). The program is structured so that interrupts are
enabled prior to the End instruction, and are executed after the End instruction.

Also, settings concerning the pulse output function and programs concerning
pushbutton operation are described.

R9O13 _ e -
ICTL JHO  HO J--------- | - - INTO interrupt execution enabled |

RIS o Hrororor or 100 << Dasen O TG0l 5T O
[F1 DMV HFFFFFFFF,DT140 } - - - - - - . -E)a_ta_S?t_'n_D_T 14010 DT _

[F1 DMV HFFFFFFFF,DT104 }----- - - {-Datasetin DT 10410 DT 105 |

[F1 DMV FFFRFRF DT 135} - -~ - - - DO IO OT 1

R9010 ToIITIIToIzoiooiioit -

-Reading from shared memory

! 1

—||—| F150 READ, KO _.H142 . K2 WR10 --l- 5 .
4 1 j v The 2-word contents of PLS/PWM '

! )

(' Specifies unit in slot no. 0 )

Reads two-word contents of PLS/PWM flags
142h to 143h to

flags 142h to 143h are read to WR10
to WR11.

(Auxiliary relays WR10 to WR11 )

44|0—(DF R1YZ Eﬂ/ ,quj__ J' _Home return start signal :
I A1 L \ RO autonomously held by means of ,
)

RO \_ _Switchoperation _ _____ ___ -
|
|—(DF ) 1 Set by the Start signal timing
1 —>—DCTL ,H100 ,HO ]- ————————— -t —nga_rs_th_e interrupts of INTO to INT15 _:
[icTL ,HO  ,H3 f--------- -t [INTOand INT1 enabled B
[F1 DMV  HFFFFFF22 ,DT138 } - - - - - - DatasetinDT138t0DT 139 o
F151 WRT _KO _,DT138.K2 ,H138 } -} -—-vilrft.r]g'tci shared memory B
l: ¥ =3 } “FFFFFF22” is written to address

)
1 1
1 1
( Specifies unit in slot no. 0 J i 138h of the shared memory in order
( Writes two—word contents of data registers ] | togenerate an interrupt signal at the !
I I

DT 138 to DT 139 to rise of the X8 and X9 external input
( 138h and 139h of the shared memory) _(V!h?n_tr_]e_'n_plft goes f_ro[n_of_f to Em_)‘_
[F1 DMV HFFFFFFF9 ,DT140 |~~~ - - - 4 -DatasetinDT 140t0DT 141 O

F151 WRT ,DT140 E\’_z -|- 4™Writing to shared memory
|: .JiQ J:L-]#Q j “FFFFFFF9” is written to addresses
140h and 141h of the shared memory

1
- - : so that pulses are output from Y28 and :

( Writes two-word contents of data registers ) ' Y29 (PLSO) in the individual output \
| ]

( Specifies unit in slot no. 0 )

DT 140 to DT 141 to mode, in which the frequency (speed)
( 140h and 141h of the shared memory ) is changed at the rise of the PLSx Start
signal, or when the data is updated.

next page
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[F1 DMV K 2000 ,DT148 }------
|:F151WRT,_K‘Q .DT148 K2 H148 T} - -

(' Specifies unit in slot no. 0 )

DT 148 to DT 149 to
(' 148h and 149h of the shared memory )

RO
— e ) s

[ Writes two—word contents of data registers ]

RO 3
—| (oF »——(oF/ ) <{R>

R107 RO

R1
— F(OF — | L ]
ED

{(INT O

R9010 Y38
I (RN

I N/

Y20
/R\

N/

next page

-4 Wrmng to shared memory

' “K2000” is written to addresses
! 148hand 149h to output pulses
,  from Y28 and Y29 (PLSO0) at 2
1
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(' Specifies unit in slotno. 0 )

Writes two-word contents of data registers
DT 108 to DT 109 to

)

Reoto e e e -,
F{Ft omv Ko ,DT108]------ - 4 -DatasetinDT10810DT 109 - o

" Witing 6 shared memery "

I:F151 WRT ,KO ,DT108,K2 ,H108 j— - -[- < - "K0”is written to address 108h to :

|

reset the counter elapsed value.

(1 08h and 109h of the shared memory )

R9010

—| —{F143 I10RF ,H3

(' Specifies unit in slot no. 0

(

)

Writes two-word contents of data registers )
DT 148 to DT 149 to

( IRET y— -i - Ends interrupt program No.0__ __ _ R

(INT 1y— -~ Interrupt program No. 1~~~}

ROO10 -
— —LF1 omv K 1000 ,DT148 - - - - - - - - {-DatasetinDT120toDT 121 R
F151 WRT KO _ DT148 . K2 ,H148 |- - -|- {-Wriing to shared memory )

148h and 149h to output pulses
from Y28 and Y 29 (PLSO0) at 1 kHz.

1
“K1000” is written to addresses :
|

( 148h and 149h of the shared

memory )

( IRET —t
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11.1 About the PWM Output Function

11.1.1 What is the PWM Output Function?

The PWM output function outputs a duty of any desired frequency within a range of 0%
and 100%. Settings can be entered in units of 1%.
Any desired frequency between 1 Hz and 30 kHz can be entered in units of 1 Hz.

Also, the FP2 Pulse 1/0 Unit can output PWM on up to four channels. Because the pulse
output function and the PWM output function can both be selected, however, there will
be fewer channels available for use with the PWM output function if the pulse output
function is also being used.

e N
Shared memory

PWMﬁgutput Values concerning PWM output, such as the
setting / output frequency, are set in the shared memory.

d
Set value

) \\
g 5 FP2-C1 " 0
PWM control _
signals are input, g
®
* Enable signal e
« Start signal S After data has been set in the
=) = shared memory, pulses are output
when the PWM control signal is
turned on by 1/O operation.
>
= Note

The four channels listed below are used for pulse-related output
(pulse output and PWM output):

- Channel 0: PLSO output or PWMO output
- Channel 1: PLS1 output or PWM1 output
- Channel 2: PLS2 output or PWM2 output
- Channel 3: PLS3 output or PWM3 output
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11.1.2 Entering Settings for the PWM Output Function

Using the pulse output function involves entering PLS/PWM settings in the shared
memory (Procedure 1), setting the PLS/PWM frequency settings in the shared memory

(Procedure 2), and setting the PWM duty in the shared memory (Procedure 3).

In addition to the shared memory settings, control of the Enable, Start and Direction
signals is necessary using the PLS control signal.

Procedure 1: PLS/PWM settings in the shared memory
The PWM output type is specified using the PLS/PWM setting in the shared memory.

Address: 140h 141h

PLS/PWM | b31 to
settings | b28

b27 to

b24

b23 to
b20

b11 to

b7 to
b4

b3 to
b0

=

PLSO/PWMO setting
PLS1/PWM1 setting

P PLS2/PWM2 setting
P PLS3/PWMS setting
P Not used
P Not used
P Not used
P Not used
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Pulse output settings (PWM, PLS)

Set value Function
(HEX) Pulse function | Timing at which data changes Output mode
0 Updated at rise of PLSx start signal
1 At rise of PLSx start signal, or on comparison output
PWM —
2 At rise of PLSx start signal, or when data is updated
3 Reserved as spare
4 Direction control
Updated at rise of PLSx start signal —
5 Individual output
6 Direction control
PLS At rise of PLSx start signal, or on comparison output —
7 Individual output
8 Direction control
At rise of PLSx start signal, or when data is updated —
9 Individual output
A
B
Cc Invalid *1 Invalid *1 Invalid *1
D
E
F Not used *2 — —

*1: No settings should be entered.

*2: When the power supply is turned on, the default value of “Not used” is set for this.

= Note

The shared memory should always be accessed in two-word

units.

v

+ REFERENCE

For information on shared memory addresses, see page 13 - 12.
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Procedure 2: PLS/PWM frequency settings in the shared memory

After the PLS/PWM settings have been set in the shared memory, the frequency of the
output pulses should be specified.

A value between 1 Hz and 30 kHz should be specified, in units of 1 Hz.
If a value of 31.458 kHz or higher is specified, the output goes off (pulses are stopped).

If 0 Hz is set for the set value and the data is updated, pulse output stops.

Address: 148h 149h
For PWM: KO to K30000

PLS0/PWMO
frequency setting

Address: 14Ah 14Bh

PLS1/PWM1

frequency setting For PWM: KO to K30000

Address: 14Ch 14Dh

PLS2/PWM2

frequency setting For PWM: KO to K30000

Address: 14Eh 14Fh

PLS3/PWM3
frequency setting

For PWM: KO to K30000

Procedure 3: PWM duty setting in the shared memory

After the PLS/PWM frequency setting has been entered in the shared memory, specify
the duty of the output pulses.

The set value can be any value between 0% and 100%, and can be set in units of 1%.
The set value indicates the on percentage.

When a value of 0% is set, the output will be turned off, and when 100% is set, the output
will be turned on. When a value of 101% or higher is set, the output will be turned off.

Address: 158h 159h

PWMO Duty setting KO to K100

Address: 15Ah 15Bh

PWM1 Duty setting KO to K100

Address: 15Ch 15Dh

PWM2 Duty setting KO to K100

Address: 15Eh 15Fh

PWMS3 Duty setting KO to K100
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= Notes

® The shared memory should always be accessed in two-word
units.

¢ If 0 Hz (KO) is set, no pulses are output.

® To avoid malfunctions, make sure the values set do not exceed
the rated values.

® The upper limit for error detection in the PWM frequency
setting is 41.943 kHz. The upper limit for error detection in the
duty setting is 127%. Setting a value which exceeds either of
these prevents normal operation.
For more detailed information, see page 1 - 16.

Procedure 4: PWM control signals

After the shared memory settings have been entered, control of the Enable and Start
signals is necessary using the PWM control signal.

Enable signal
The Enable signal controls whether PWM output is valid or to be stopped.

on: PWM output is valid.
off.: PWM output stops.

Start signal

The Start signal initiates PWM output and changes the pulse frequency and duty.

The frequency and duty can also be changed by manipulating the timing of the
“Comparison Matching” and “Data Update” parameters, under the “Pulse output
settings”.

This signal is valid only when the Enable signal is on, and becomes invalid if the Enable
signal goes off. Pulse output is enabled when both the Enable signal and the Start signal
go on at the same time.

When Start signal goes on for first time: PWM output begins.
At leading edge (off — on): Output pulse frequency and duty are changed.
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The table below shows the output allocations for the various control signals.
Table of control signal allocations

Function
Output_
allocation zx:;& cH | Control content
Y38 PWMO
Y39 PWM1 | Enable When off: PWM output stops
Y3A PWM2 control When on: PWM output is valid
Y3B PWM3
Y3C PWMO
Y3D PWM1 When first on: PWM output begins
Start control .
Y3E PWM2 At leading edge (off — on): Output pulse frequency and duty are changed
Y3F PWM3
= Notes
® The pulse control signals and PWM control signals are
allocated to the same function in the same location.
® The PLS/PWM setting should be entered in the shared memory
first, followed by the PLS/PWM frequency setting and then the
PWM duty setting. Reversing the sequence can interfere with
normal operation.
¢ If the frequency and/or duty was changed during PWM output,
the setting is updated at the timing when the next waveform is
output, after the current waveform has been output.
® Please be aware that, if the Enable signal is turned off during
PWM output, the PWM output goes off at that point.
v

+ REFERENCE

PLS/PWM flags are available at addresses 142h and 143h of the shared
memory. Reading the statuses of the flags at these addresses enables
monitoring of pulse output. For more information, see page 13 - 26.
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11.1.3 Timing at Which Changes are Reflected in Output When Data is
Changed

Timing at which data is changed

With the Pulse I/O Unit, the three modes described below are provided as the timing at
which output frequency data is updated.

1. Data is updated at the rise of the PLS Start signal.
In this mode, the frequency value (duty value) to be changed is written to
the shared memory ahead of time, and the data is updated at the point
when the PLS Start signal goes from off to on.

2. Data is updated when the results of a comparison are output.
In this mode, the frequency value (duty value) to be changed is written to
the shared memory ahead of time, and the data is updated at the point
when the counter elapsed value matches the comparison value.

3. Data is updated when the data is refreshed.
In this mode, the data is updated when the frequency value (duty value) to
be changed is written to the shared memory.

Timing at which changes are reflected in output

Frequency values (duty values) updated at the timing described above are reflected at
the next fall of the pulse being output.
For more detailed information, please see the timing chart on the following page.

= Note
Data updated when the data was changed is reflected at the next
fall of the pulse being output. Please be aware that this means, if
data was updated several times during one cycle, the most recent
data changes will be reflected.
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Timing chart
Data refreshed at rise of PLS Start signal

Timing at which changes are
reflected in output pulses

Output pulse —

50 % 25%
Request for data update L A .
Timing at which data is updated
PLS start signal |_|
Shared memory data 50 % X 25 %

Data updated on comparison output

Timing at which changes are
reflected in output pulses

Output pulse —

! 50 % ! 25 % !

Request for data update Timing at which data is updated

Matching signal (EQ) | |

Count elapsed value 999 X 1000 X 1001 X:
Comparison value 1000

Shared memory data 50 % X 25 %

Data updated when data is changed

Timing at which changes are
reflected in output pulses

Output pulse —

L1

! 50 % ! 25% l

A
Request for data update Timing at which data is updated
Shared memory data 50% X 25 %

* Changes in the frequency also take place at the same timing as that described above.
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11.2 Using the PWM Output Function

11.2.1 Overview

Pulse I/O Unit installed in slot 0

0V (24 V DC) r 16-point type input unit
Enable input (PWMO0) e Omé
= @
X40 ¢ 8 Y38| Enable signal
_O O (: I—I (PWMO enable)
=X Start signal
: ®
Start input (PWMO) ; [v3S] (oo start
1 o
O O S
g = (S| iy | (S— y (—
— .
Occupied  WX0 |wx4
/Oarea s
WY3 PWM pulse train output

JUILUUHUUL

% Pulse output (PWMO)

>

PWM is output. When the Enable input (X40) is turned on and the Start input goes on,
PWM is output from Y2C (PWMO).

11.2.2 Timing Chart

The following shows changes in the PWM output in response to the input statuses of the
various signals.

PWMO |
Enable signal — — — When the Enable signal is on and the rising edge of

(X40, Y38) I the Start signal is detected, pulses are output. |
PWMO M |

|

I

Start signal |
X41, Y3C .
( ) | | 7 goes off at the point

7 when the Enable
PWMO Pulse signal goes off.
output (Y2C)
| |
> >

Pulse output at duty of 50%

The pulse output
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11.2.3 Setting the Mode Setting Switches

Mode A should be set if no interrupts are being used.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|£| |;| When this setting is used, the interrupt function will not operate even if used.
1 2

The PWM output function can be used regardless of whether the interrupt function is set
to “Used” or “Not Used”.

11.2.4 Shared Memory Settings

PLS/PWM setting

The PLS/PWM setting is used to specify the PWM output type.

In the example shown here, the PWM is being output from Y2C (PWMO) in the mode in
which data is updated at the rise of the PLSx Start signal, so a value of “FFFFFFFO”
should be written to addresses 140h and 141h of the shared memory.

Setting of shared memory addresses 140h and 141h

(bity 32 16 15 0
Output number | Not used | Notused | Notused | Not used PWM3 PWM2 PWM1 PWMO
L Type Type Type Type
Setting item | Notused | Notused | Notused | Not used setting setting setting setting
Set value F F F F F F F 0
i Data
Setting contgnts Not used | Notused | Notused | Notused | Notused | Notused | Notused | updated at
(Function) Start signal

PLS/PWM frequency setting

The PLS/PWM frequency setting is used to specify the frequency of the PWM output.
In the example shown here, the PWM is being output from Y2C (PWMO) at 10 kHz, so
a value of “K 10000 (H 2710)” should be written to addresses 148h and 149h of the
shared memory.

Setting of shared memory addresses 148h and 149h

(bit) 32 16 15 0
Setting item PLS0/PWMO frequency setting
Set value (HEX) 0 | o | o | o [ 2 [ 7 1 0
Setting contents K10000
(Decimal)
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PWM duty setting

The duty of the PWM output is specified using the PWM duty setting.

In the example shown here, the PWM is being output from Y2C (PWMO) at a duty ratio
of 50%, so a value of “K 50 (H 32)” should be written to addresses 158h and 159h of the
shared memory.

Setting of shared memory addresses 158h and 159h

(bity 32 16 15 0
Setting item PWMO duty setting
Set value (HEX) o | o [ o | o | o | o 3 2
Setting contents
(Decimal) K50
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11.2.5 Sample Program

The settings relating to the PWM output are entered in the shared memory, and then

pushbutton operation is used to output the PWM.

R9013

—| —{ F1 DMV H FFFFFFF0, DT 100 }

[ F151 WRT K0

,DT100 , K@

(Specifies unit in slot no. 0)

H140

—
(Writes two-word contents of data registers)
DT100 to DT101 to

(140h and 141h of the shared memory )

R9013
— —{ F1 bMv  K1o000  ,DT102 }------
[ F151 WRT _}ig .DT102 . K2 . H148 }--

(‘Specifies unit in slot no. 0 )

R9013

—| —{ F1 DMV K50

[ F151 WRT KO
K0

Writes two-word contents of data registers )
DT102 to DT103 to

(148h and 149h of the shared memory )

,DT 104}

(H158 | - -
Writes two-word contents of data registers)
DT104 to DT105 to

(158h and 159h of the shared memory )

,DT104 , K@

(‘Specifies unit in slot no. 0 )

(

X40 Y38
| [ I
I L

X41 Y3C

L 1

- —' -Writing to shared memory

Write “FFFFFFFO” to addresses 140h
and 141h, so that PWM will be output
from Y2C (PWMO) in the mode in
which data is updated at the rise of
the PLSx Start signal.

- - -Wr|t|ng to shared memory
: “K 10000” is written to addresses
,  148h and 149h to output pulses from
1 Y2C (PWM 0) at 10 kHz.

- - -Wr|t|ng to shared memory

Write “K 50” to addresses 158h and
159h, so that pulses will be output
from Y2C (PWMO) at a duty of 50%.

: PWM control signal control

- -1 - Enable signal is turned on using switch
' operation.

1

[T Start signal is turned on using switch
operation.
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FP2-HSC & FP2-PXY Sample Programs

12.1 Speed Calculation

12.1 Speed Calculation

12.1.1  Overview

High-speed Counter Unit or
F Pulse 1/0O Unit installed in slot O

0]

5000000
" @@

EE=D

EEEEE 2|

(CHO IN-A) [X0]
Occupied WX0
I/O area wX1

i
(CHO IN-B) j %
Wwy2

wY3
(@_— The phase input from the encoder is counted, and the number

of rotations per minute is determined from that value.

Calculation formula for determining the number of rotations per minute

No. of pulses per second « 60 _ No. of pulses per second x 60
No. of pulses per rotation h 1000

No. of rotations per minute =

3
50

No. of pulses per second x

The phase signals from the encoder are input to X0 and X1, and the number of counts
per second is calculated. In the example shown here, the encoder resolution is 1,000
pulses per rotation.

After the calculation has been made, the value indicating the speed per minute is stored
in DT6 and DT7, and can be confirmed using the “Monitor Function” programming tool
in the FPWIN GR or a similar program.
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12.1 Speed Calculation

12.1.2 Flowchart

Power on

;

Value that does not match (K -16777216)
is set as a target value (DTO, DT1)

r

System waits 1 second

'

Elapsed value is read (DT2, DT3)

;

Default value is set to 0 (DT4, DT5)

:

Value is converted to rpm (DT6, DT7)

&

Tip

The phase differential input mode has a multiplier function that can be
used to change the multiplication ratio of the input pulses.
For detailed information, see page 1 - 9.
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12.1 Speed Calculation

12.1.3 Setting the Mode Setting Switches

Specify “Mode A” to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

He

The counter function can be used regardless of whether the interrupt function is set to
“Used” or “Not Used”.

No interruption
When this setting is used, the interrupt function will not operate even if used.

12.1.4 Shared Memory Settings

Counter Setting

This sets the operation modes for each counter channels.

In this example, phase signals such as encoders are input to X0 and X1, and the counter
function is used with the multiplication phase input mode.

Therefore, a value of “FFFFFF20” should be written to addresses 100h and 101h of the
shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 X1 X0
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 2 0
Settmg(;FcuonnCtt(?grt]s) Not used | Notused | Notused | Notused | Notused | Notused T:gjf T(-‘-,i:]rghr;al

Setting the counter elapsed value

Write a value that does not match the counter elapsed value of CHO.
In the example shown here, a value of “K—-16777216 (H FFO00000)” should be written
to addresses 108h and 109h of the shared memory in which the elapsed value is stored.

Setting contents of shared memory addresses 108h and 109h

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) F | F | o | o | o | o | o 0
Setting contents B
(Decimal) K-16777216

12-5



Sample Programs

FP2-HSC & FP2-PXY

12.1 Speed Calculation

12.1.5 Sample Programs

This program writes a value of “FFFFFF20” to the counter setting area (100h, 101h) of
the shared memory addresses, inputs phase signals from an encoder or similar unit to
X0 and X1, and determines the number of rotations per minute from that value.

R9013

— —{ F1 omv

I:F151 WRT , KO
K

H FFFFFF20 ,DTO |
,DTO0 ,K2 ,H100 ]

Writes two-word contents of data registers)

(Specifies unit in slot no. 0)
(DTO to DT1 to
(100h and 101h of the shared memory )
R9013

— —{ F1 bMv  K-16777216,DT0 |
[FI51WRT ,K0 ,DTO ,K2 ,Hi08 |--
Writes two-word contents of data registers
DTO to DT1 to

(108h and 109h of the shared memory)

rTMX 0, K 10]_

(Specifies unit in slot no. 0)

(

)2
—/P I
TO
_| |—EF150 READ, _r;g

(Specifies unit in slot no. 0 )

,H108 , K2

,DT2 ] --
Reads the two-word contents of the
CHO elapsed value data 108h to 109h to

((data registers DT2 to DT3 )
[F1 DMV KO ,DT4 '}
|:F151 WRT KO ,DT4 ,K2 6 H108 ] --

('Specifies unit in slot no. 0)

Writes two-word contents of data registers
DT4 to DT5 to

(108h and 109h of the shared memory)
[F31 D~ ,DT2 ,DT6 _|

[F33 D% ,DT6 ,K50 ,DT6 |

-Wr|t|ng to shared memory
Writes “FFFFFF20” to addresses
100h and 101h, to input phase signals
such as encoders to X0 and X1 and
use the counter in the single-multipli-
er phase input mode.

-Wntmg to shared memory
Writes “K —16777216” to addresses
108h and 109h, to write a new value
that does not match the counter
elapsed value.

0.1-second timer
~ K10 is set and used as a 1-second

~Shared memory reading
Reads the counter elapsed value from
108h and 109h of the shared memory,
and stores it in DT2.

-Writing to shared memory
Writes “K 0” to addresses 108h and
109h to reset the counter elapsed val-
ue.

-32 bit multiplication
Multiplies the counter elapsed value
read out by “K 3” and stores the result

-32 bit division
Divides the value of DT6 by “K 50”
and stores the result in DT6.

12-6



FP2-HSC & FP2-PXY

Sample Programs

Values stored in data registers

Address Content

DTO, DT1 Target value

DT2, DT3 Current value (elapsed value)
DT4, DTS5 Default value (0)

DT6, DT7 Speed (rpm)

12.1 Speed Calculation
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12.2 Processing of Specific Lengths of Wire

12.2 Processing of Specific Lengths of Wire

12.2.1 Overview

16-point type output unit
16-point type input unit—

0V (24v DC) High-speed Counter Unit or
Pulse 1/0 Unit installed in slot 0

S .

Start input X40

—O O N
O
—L Emergency stop X42 \ NI
O C ® Lam \
(CHO IN-A)

Phase signals from
encoder counted

(CHO IN-B) ‘

~N
ol [ [0
[ EEEER 2 o

Occupied WX0 wx4 WY5
WX1
I/Oarea  wio

WY3

Roller Motor Encoder

nverter

(CMPO) [Y20] ) Booting/stopping (START/STOP)

Cutt
‘L e (cmp1)LY21] ) High-speed/Low-speed

% Cutter operation signal )

Lead wires

In the example shown here, a feed roller with an outer periphery of 10 cm is used, that
makes the lead wire advance 10 cm for each rotation.

Using this roller, the feed speed is decreased at the point where 95 cm of lead wire has
been fed, and the roller stops when 100 cm has been fed (ten rotations). In this example,
the encoder resolution is 500 pulses per rotation.

Also, rather than pulse output being used, the inverter is started and stopped using the
CMPO signal, and the CMP1 signal is used for high/low speed control.
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FP2-HSC & FP2-PXY Sample Programs

12.2 Processing of Specific Lengths of Wire

12.2.2 Timing Chart

The following shows changes in the count value and output that occur in response to the
input statuses of the various signals.

Default value: 5,000 Default value: 5,000

Target value 250 - - +

Start (X40) l_l

Emergency stop (X42)

START/SOP
(CMPO)

High-speed/ I

Low-speed (Y21)

(CMP1) !
Cutter operation (Y51) :

(Y20)—

0.5 sec. 0.2 sec.

12-9



Sample Programs FP2-HSC & FP2-PXY

12.2 Processing of Specific Lengths of Wire

12.2.3 Flowchart

Power on

v

Target value set (K 250)
DTO, DT1

Default value written (K 5000)
DT2, DT3

v

Output inhibited
(output is inhibited when elapsed value = 0)

v

Cutter operation (Y51 on)

v

System waits 0.5 seconds

v

Cutter stops (Y51 off)

v

System waits 0.2 seconds
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12.2 Processing of Specific Lengths of Wire

12.2.4 Setting the Mode Setting Switches

Specify “Mode A” to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|£| |;| When this setting is used, the interrupt function will not operate even if used.
12

The counter function can be used regardless of whether the interrupt function is set to
“Used” or “Not Used”.

Tip
The phase differential input mode has a multiplier function that can be

used to change the multiplication ratio of the input pulses.
For detailed information, see page 1 - 9.
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12.2 Processing of Specific Lengths of Wire

12.2.5 Shared Memory Settings

Counter Setting

This sets the operation modes for the various counter channels.

In this example, phase signals such as encoders are input to X0 and X1, and the counter
function is used with the multiplication phase input mode.

Therefore, a value of “FFFFFF20” should be written to addresses 100h and 101h of the
shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 X1 X0
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 2 0
Settmg(;FcuonnCtt(?grt]s) Not used | Notused | Notused | Notused | Notused | Notused T:gjf T(-‘-,i:]rghr;al

Setting the Counter Elapsed Value

Write “K 5000 (H 1388)” as the default value to addresses 108h and 109h of the shared
memory in which the counter elapsed value for CHO is stored.

Setting of shared memory addresses 108h and 109h

(bity 32 16 15 0
Setting item Comparison output set value (for CMPQ)
Set value (HEX) o | o [ o [ o [ | 3 | 8 8
Setting contents
(Decimal) K 5000
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FP2-HSC & FP2-PXY Sample Programs

12.2 Processing of Specific Lengths of Wire

Setting the Comparison Output Set Value

Here, the comparison output set value, which is compared to the counter elapsed value,
is set.

The example shown here is set up so that CMPO is output when the counter elapsed
value reaches 0, and CMP1 is output when the value reaches 250, so write “K 0 (H 0)”
to addresses 120h and 121h, and “K 250 (H FA)” to addresses 122h and 123h of the
shared memory.

Setting of shared memory addresses 120h and 121h

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPQ)
Set value (HEX) o | o [ o [ o [ o | o | o 0
Setting contents
(Decimal) KO

Setting of shared memory addresses 122h and 123h

(bit) 32 16 15 0
Setting item Comparison output set value (for CMP1)
Set value (HEX) o | o [ o [ o [ o | o | F A
Setting contents
(Decimal) K250

Comparison Output Setting

The channel number and output logic for the counter used in the comparison output
function are selected.

In the example shown here, the counter elapsed value for CHO is compared with the
comparison output set value and the comparison results are output to CMP0O and CMP1.
Write “FFFFFF44” or “FFFFFFO00” to addresses 104h and 105h of the shared memory.

Setting of shared memory addresses 104h and 105h

(bity 32 16 15 0
Comparison output | CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMPA1 CMPO
Set value F F F F F F 4 4

Setting contents CHO com-| CHO com-
(Function) Not used | Notused | Notused | Notused | Notused | Notused parison* | parison*

* Goes on if the elapsed value is more than or equal to the set value
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FP2-HSC & FP2-PXY

12.2 Processing of Specific Lengths of Wire

12.2.6 Sample Programs

This program enters settings relating to the counter and comparison functions, and
settings relating to pushbutton operation, in the shared memory.

R9013

— —{_F1 bmv

[F151 WRT , K0
¥

HFFFFFF20 ,DTO |}

,DTO K2 _H100 }--
Writes two-word contents of data registers
DTOto DT1 to

R9013 (100h and 101h of the shared memory)

— —{ F1 bMv Ko :

[F1 DMV K250 ,
[FI51WRT KO ,DT2 K4
¥

(Specifies unit in slot no. 0)

(Specifies unit in slot no. 0)

Writes two-word contents of data registers
DT2 to DT5 to

)

(120h and 123h of the shared memory )

R9013

— —{_F1 bmv

[F151 WRT KO
53

H FFFFFF44 ,DT6 _}

DT6 K2 ,H104 _}--
Writes two-word contents of data registers
DT6 to DT7 to

(104h and 105h of the shared memory)

(Specifies unit in slot no. 0)

X40 R1  X42 RO

— FoF ) H—F L

— [or1)

o

—1 (OF ) 1

1——{F1 DMV K 5000 ,DT8 _J------
CFi51 WRT K0 DT K2 .ti108 1--

(Specifies unit in slot no. 0 )

(Writes two-word contents of data registers )
DT8 to DT9 to

( 108h and 109h of the shared memory )

next page

a7

f
1
1
.

_

-, ~Data set in DT2 to DT3.

~Writing to shared memory .
Writes “FFFFFF20” to addresses 100h
and 101h, to input phase signals such
as encoders to X0 and X1 and use the '
counter in the single-multiplier phase ,
input mode. )

_Data setin DT4 to DT5.

-Wrmng to shared memory
Writes “K 0” to addresses 120h and
121h and “K 250” to addresses 122h
and 123h, so that CMPO is output when
the counter elapsed value reaches 0,
and CMP1 is output when it reaches

-Wr|t|ng to shared memory
Writes “FFFFFF44” to addresses
104h and 105h, so the CHO counter
elapsed value will be compared with
the comparison output set value, and
the comparison results output to
CMPO and CMP1.

Output enabled
~ On from the start signal to the compari- ,
son matching. |

Writing to shared memory
Writes “K 5000” to addresses 108h
and 109h as the default value for the .
counter elapsed value.
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Sample Programs

X10 T1 X42
S OF Y
R1
—{—— A
TMX 0, K 5 TMX1, K
r 1r

X42

R9010

— - F150 READ ,_|?<_)

_| I_EF1 DMV

,H108 , K2

,DT10 }--

(Specifies unit in slot no. 0)

Reads the two-word contents of the CHO
elapsed value data 108h to 109h to

(data registers DT10 to DT11 )

,DT10 ]

, K2

K -1000

[FI51WRT Ko _, DT10

A A

(Specifies unit in slot no. 0)

Writes two-word contents of data registers
DT10to DT11 to

(108h and 109h of the shared memory )

Values stored in data registers

Address Content
DT2 to DT4 Target value

DT8, DT9 Default value
DT10, DT11 Current value (elapsed value)

,H108 ] --

12.2 Processing of Specific Lengths of Wire

L _1"_Comparison value matching one-shot !

| signal :
,  This turns on TO 0.5 seconds after the ,
1 comparison matching signal is input.
: T1 goes on 0.2 seconds later, and R1 :
i goes off. |

- —Cutter startup
., Cutter operation 0.5 seconds after the
, comparison matching signal is input.

. 'Shared memory reading

. The counter elapsed value is read

1 constantly from 108h and 109h of the
' shared memory, and stored in DT10
._ and DT11.

- _. 'ertlng to shared memory :
. Writes “K — 1000” for the counter \
! elapsed value. !
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12.3 Position Control Using Absolute Values

12.3 Position Control Using Absolute Values

12.3.1 Overveiw

0V (24 V DC) 16-point type output unit—
16-point type input unit—
High-speed Counter Unit or
Pulse I/O Unit installed in slot O
L Start input (Moves to +1000) X40
—O O N
L Start input (Moves to —1500) X41
—O O ~
g ° 8 @
Emergency stop 42 \ s © MEMEEE
ONGE, — ° = \
, (CHO IN-A) EW = | [®
Phase signals from 7 ®
encoder counted ® >
(CHO IN-B) [X1] J e ©
Motor  Encoder = e
(CMPO) Occupied WX0 Wwx4 Wys
WX1
Inverter Booting/stopping (CMP1) Y21 / I/O area Wy2
(START/STOP) WY3
High-speed/Low-speed
Reverse instruction J

Absolute values are used for positioning control. A shift is made to +1000 when X40 is
input, and to —1500 when X41 is input. The speed decreases 300 pulses before the
stopping position, and the system stops.

Also, rather than pulse output being used, the inverter is started and stopped using the
CMPO signal, and the CMP1 signal is used for high/low speed control.
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12.3 Position Control Using Absolute Values

12.3.2 Timing Chart

The following shows changes in the count value and output that occur in response to the
input statuses of the various signals.

X40 goes on and target value is K1000 X40 goes on and target value is K1000
(current value < target value) (current value > target value)

1000

o~ 1300

1000

L

1

1

1

_N '

1

Start (X40) f T
| CMPO operation (Y20) —I

1
Start (X40)—|_|

CMPO operation (Y20)—!

1

1

1 . . 1

Direction (Y50) T Direction (Y50) :

CMP1 high-speed (Y21)—’—\_ CMP1 high-speed (Y21)—’—\_

X41 goes on and target value is K-1500 X41 goes on and target value is K-1500
(current value < target value) (current value > target value)
-1500

--1800

Start (X40)—l_|

Start (X40)—r|

I— CMPO operation (Y20)—|

CMPO operation (Y20)—|

1
1
Direction (Y50) T Direction (Y50)

CMP1 high-speed (Y21)—| I— CMP1 high-speed (Y21)—| I—
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12.3 Position Control Using Absolute Values

12.3.3 Flowchart

| Power on |

Y

Elapsed value is read constantly to DTO, DT1 |

X400n’?\No
YES w NO

YES
Target value is written (K 1000 -R1 on
DT2, DT3

Target value is written
(K—-1500) DT2, DT3

NO

C t \
urrent - Target o

value value

/

Deceleration point is written Deceleration point is written
(K-300) DT2, DT3 (K'300) DT2, DT3
|Operation signal (Y20) 0n| |Reverse signal (Y50) 0n|

|Operati0n signal (Y20) onl

—

|High—speed signal (Y21) 0n|

|High—speed signal (Y21) onl

Current _ Deceleration 5
value point .

YES

Current  Deceleration
value point -

High-speed signal (Y21) offl

Is comparison
matching (EQO) on?2

|Operation signal (Y20) offl

| Reverse signal (Y50) offl

12-18



FP2-HSC & FP2-PXY Sample Programs

12.3 Position Control Using Absolute Values

&

Tip

The phase differential input mode has a multiplier function that can be
used to change the multiplication ratio of the input pulses.
For detailed information, see page 1 - 9.
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12.3 Position Control Using Absolute Values

12.3.4 Setting the Mode Setting Switches

Specify “Mode A” to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|£| |;| When this setting is used, the interrupt function will not operate even if used.
1 2

The counter function can be used regardless of whether the interrupt function is set to
“Used” or “Not Used”.

12.3.5 Shared Memory Settings

Counter Setting

This sets the operation modes for each counter channels.

In this example, phase signals such as encoders are input to X0 and X1, and the counter
function is used with the multiplication phase input mode.

Therefore, a value of “FFFFFF20” should be written to addresses 100h and 101h of the
shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 X1 X0
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 2 0
Settmg(;FcuonnCtt(?grt]s) Not used | Notused | Notused | Notused | Notused | Notused T:gjf T(-‘-,i:]rghr;al
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12.3 Position Control Using Absolute Values

Setting the Comparison Output Set Value

Here, the comparison output set value, which is compared to the counter elapsed value,
is set.

In the example shown here, “K 1000 (H 3E8)” is written to addresses 120h and 121h of
the shared memory when X40 goes on, and “K—1500 (H FFFFFA24)” to addresses 120h
and 121h when X41 goes on.

Setting of shared memory addresses 120h and 121h

X40 goes on
(biy 32 16 15 0
Setting item Comparison output set value (for CMPQ)
Set value (HEX) 0 0 0 o [ o | 38 | E 8
Setting contents
(Decimal) K 1000
X41 goes on
(bity 32 16 15 0
Setting item Comparison output set value (for CMPQ)
Set value (HEX) F F F F | F | A | > 4
Setting contents
(Decimal) K=1500

Comparison Output Setting

The channel number and output logic for the counter used in the comparison output
function are selected.

In the example shown here, the counter elapsed value for CHO is compared with the
comparison output set value and the comparison results are output to CMPO and CMP1.
Write “FFFFFF44” or “FFFFFFO00” to addresses 104h and 105h of the shared memory.

Setting of shared memory addresses 104h and 105h

(bity 32 16 15 0
Comparison output | CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMP1 CMPO
Set value (HEX) F F F F F F 4 4
) CHO CHO
Setting contgnts Not used | Notused | Notused | Notused | Notused | Notused | compari- | compari-
(Function) son* son*

* Goes on if the elapsed value is more than or equal to the set value
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12.3 Position Control Using Absolute Values

12.3.6 Sample Programs

This program enters settings relating to the counter and comparison functions,

and

settings relating to pushbutton operation, in the shared memory.

R9010

,H108 K2

DTO0 }--

— —{ F150 READ ,_r;g

(Specifies unit in slot no. 0 )

Reads the two-word contents of the CHO
elapsed value data 108h to 109h to

)

(data registers DTO to DT1 )

— —{ F151 WRT K0 _DT2 .K2

(Specifies unit in slot no. 0)

=

X40 X38  X42 RO
— H(OF )——H——F L
RO
— —{ F1 DMV K 1000 ,DT2 }------
X41 X38  X42 R1
— HoF ——F—F L H
R1
— —{F1 bmv K —1500 DT2 }------
RO R2
I L
R1

H120
=

Writes two-word contents of data registers
DT2 to DT3 to

)

(120h and 121h of the shared memory )

[Fe1 DCMP DT 0

,0T2 }

R2 R900A R3

| || I

| 11 | ]_
R2 R900C R4

| || I

next page

- -Shared memory reading :
: The counter elapsed value is read ,
,  constantly from 108h and 109h of !
1+ the shared memory, and stored in :
' DTOand DT1. !

X40 on detected
“K'1000” is set as the target value. )

- —Data setin DT2 to DT3.

X41 on detected
- “K-1500"is set as the target value.

: Start switch on detected !
- -1 - R2 goes on for only one scan when '
. X40and X41 go on. X

4 Writing to shared memory !
' Writes a value to addresses 120h and :
121h so that CMPO is output when the

counter elapsed value becomes the
value stored in DT2.

32 bit data comparison
- - Compares the current value and the
i targetvalue.
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Sample Programs

12.3 Position Control Using Absolute Values

R3
e —or) 1

1 _>_|:F23 D+ DT2 K300 ,DT 4 ] .-
F151 WRT ,K0O ,DT4 ,K2 ,H122 -
I Ko 3--

(Specifies unit in slot no. 0 )

(

Writes two-word contents of data registers
DT4 to DT5 to
(1122h and 123h of the shared memory )

[F1 DMV HFFFFFF44 ,DT6 | ------
[ Fi151 WRT ’_}ig .DT6 K2 .Hi04 |--

(Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT6 to DT7 to

(' 104h and 105h of the shared memory )
R4
— F—(or —(or1) ;
1 ——{ F28 D- ,DT8 | --
[ Fi51 WRT Ko DTa K2 iz }--
Writes two-word contents of data registers

(Specifies unit in slot no. 0)
DT8 to DT9 to )

(122h and 123h of the shared memory )

DT 2 K300

[F1 DMV HFFFFFFO0 ,DT10 _}

[ F151 WRT K0 _,DT10 .K2 Hf

(Specifies unit in slot no. 0')

(

Writes two-word contents of data registers
DT10to DT11 to

( 104h and 105h of the shared memory)

next page

: 32-bit addition X
- -, - Adds K300 to the target value and ,
1 stores the result in DT4. )

- -ertmg to shared memory
,  Writes the contents of DT4 to addresses
+ 122h and 123h so that CMPO will be
' output when the counter elapsed value
: equals the target value minus K300.

- - -ertlng to shared memory

Writes “FFFFFF44” to addresses 104h
and 105h, so the CHO counter elapsed
value will be compared with the com-
parison output set value, and the com-
parison results output to CMPO and
CMP1.

1" 32-bitsubtraction

- - Subtracts K300 from the target value
L and stores the result in DT8.

- - -Writing to shared memory

Writes the contents of DT8 and DT9 to
addresses 122h and 123h so that
CMPO will be output when the counter
elapsed value equals the target value
plus K300.

-- -Writing to shared memory

Writes “FFFFFF00” to addresses 104h
and 105h, so the CHO counter elapsed '
value will be compared with the com-
parison output set value, and the com-
parison results output to CMPO and
CMP1.
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12.3 Position Control Using Absolute Values

X10 R5 Sttt m-= - R -,
\ r , Comparison matching .
_l I_( DF// L | =, ~ Detects the fall of the comparison ,
1 matching signal. 1
R3 RS X42 Y50 " Reverse ;ig_n;ll ____________ o
—l I—( DF) /H/—/H/ E - -: - Turns on the reverse signal of the in- :
Y50 _overter. .. e
X42 Emergency stop circuit
— —{ F1 DMV HFFFFFFFF,DT96 | - - - - - - - -, -Data set in DT96 to DT97. :
[F151WRT KO _DT96 ,K2 ,H104 | --|- ““wiiingtoshared memory -
' Writes “FFFFFFFF” to addresses 104h !
('Specifies unit in slot no. 0 ) _ and10sh. . !
( Writes two-word contents of data registers)
DT96 to DT97 to
(104h and 105h of the shared memory )

Values stored in data registers

Address Content

DTO, DT1 Current value (elapsed value)
DT2, DT3 Target value

DT4, DT5 Deceleration point

DT8, DT9 Deceleration point

12 -24



FP2-HSC & FP2-PXY Sample Programs

12.4 Position Control Using Data Tables

12.4 Position Control Using Data Tables

12.4.1 Overveiw

16-point type output unit
0V (24 V DC) 16-point type input unit
High-speed Counter Unit or
Pulse 1/0 Unit installed in slot 0
Start input

-1
I g
—1_ Emergency stop i e RENEINER
ONG - *0 ST
(CHO IN-A) e | 151
Phase signals from © U
encoder counted (CHO IN-B) J %
Motor  Encoder ® (@
(CMPO) [Y29] = A A

WX
Occupied wx? WXa - WYs

/0 area Wy2
WY3

(CMP1)

Inverter Booting/stopping
(START/STOP)

High-speed/Low-speed

——
Reverse instruction )

In the example shown here, absolute values are used for positioning control, in
accordance with set values that have been set in a data table ahead of time. The speed
decreases 300 pulses before the stopping position, and the system then stops.

The datatable is created as shown below, and deceleration points (relative pulse values)
are registered.

Address Set value Content
DT10, DT11 K 300 Speed switching point
DT12, DT13 K 2000 Target value 1
DT14, DT15 K—-1500 Target value 2
DT16, DT17 K —2000 Target value 3
DT18, DT19 K 3000 Target value 4
DT20, DT21 KO0 Target value 5

Also, rather than pulse output being used, the inverter is started and stopped using the
CMPO signal, and the CMP1 signal is used for high/low speed control.
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12.4 Position Control Using Data Tables

12.4.2 Timing Chart

The following shows changes in the count value and output that occur in response to the
input statuses of the various signals.
The speed decreases at K 300 pulses before each of the target values.

-1500 - -
-2000 - -

Start (X40) J_l

CMPO
operation (Y20) J

Direction (Y50) _;_;_I

o L L] |

high-speed
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12.4 Position Control Using Data Tables

12.4.3 Flowchart

| Power on |

|Operation pattern table created|

Elapsed value constantly read to DTO and DT1.
Value of I0DT12 set in target value area of data register.

<
¢

Start? X40 ON

| Index contents initialized to 0. |

|Va|ue of I0DT12 written to target value. |

NO

Current Target ,,
value value *

Deceleration point is written Deceleration point is written
(K—-300) DT4, DT5 (K'300) DT4, DT5
¥
Operation signal (Y20) on | | Operation signal (Y20) on |
—

| High-speed signal (Y21) on | | Reverse signal (Y50) on |

| High-speed signal (Y21) on

Current _ Deceleration ?
value point

urrent  Deceleration
value < point

YES

YES

| High-speed signal (Y21) off |

s comparison .!I!I

matching (EQO) on?

| Operation signal (Y20) off |

| Reverse signal (Y50) off |

| System waits 2 seconds. |

0+2=10

10 > K9
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12.4 Position Control Using Data Tables

Tip
The phase differential input mode has a multiplier function that can be used

to change the multiplication ratio of the input pulses.
For detailed information, see page 1 - 9.

12.4.4 Setting the Mode Setting Switches

Specify “Mode A” to use only the counter function, without using interrupts.
Mode A (SW1 — off, SW2 — off)

ON No interruption
|£| |;| When this setting is used, the interrupt function will not operate even if used.
12

The counter function can be used regardless of whether the interrupt function is set to
“Used” or “Not Used”.
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12.4 Position Control Using Data Tables

12.4.5 Shared Memory Settings

Counter Setting

This sets the operation modes for each counter channels.

In this example, phase signals such as encoders are input to X0 and X1, and the counter
function is used with the multiplication phase input mode.

Therefore, a value of “FFFFFF20” should be written to addresses 100h and 101h of the
shared memory.

Setting of shared memory addresses 100h and 101h

(bity 32 16 15 0
External input XD [ XC X9 | X8 Xs | x4 X1 X0
Counter number CH3 CH2 CHA1 CHO
Setting item Input Funqtion Input Funqtion Input Funqtion Input Funqtion
mode setting mode setting mode setting mode setting
Set value F F F F F F 2 0
Settmg(;FcuonnCtt(?grt]s) Not used | Notused | Notused | Notused | Notused | Notused T:gjf T(-‘-,i:]rghr;al

Setting the Comparison Output Set Value

Here, the comparison output set value, which is compared to the counter elapsed value,
is set.

In the example shown here, the values “K 2000 (H 7D0)”, “K —1500 (H FFFFFA24)”, “K
—2000 (H FFFFF830)”, “K 3000 (H BB8)”, and “K 0 (H 0)” are sequentially written to
addresses 120h and 121h of the shared memory, in accordance with the data table values.

Setting of shared memory addresses 120h and 121h

Target value 1

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) 0 0 0 o [ o [ 2 D 0
Setting contents
(Decimal) K 2000
Target value 2
(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) F F F F | F | A 2 4
Setting contents K —1500
(Decimal)
= next page
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12.4 Position Control Using Data Tables

Target value 3

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) F F F F | F | 8 | 3 0
Setting contents
(Decimal) K—2000

Target value 4

(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) 0 0 0 o | o [ B | B 8
Seting soters
Target value 5
(bit) 32 16 15 0
Setting item Comparison output set value (for CMPO)
Set value (HEX) 0 0 0 o | o [ o | o 0
Setting contents K 0
(Decimal)

Comparison Output Setting
The channel number and output logic for the counter used in the comparison output

function are selected.

In the example shown here, the counter elapsed value for CHO is compared with the
comparison output set value and the comparison results are output to CMP0O and CMP1.
Write “FFFFFF44” or “FFFFFFO00” to addresses 104h and 105h of the shared memory.

Setting of shared memory addresses 104h and 105h

(bit) 32 16 15 0
Comparison input CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMP1 CMPO
Set value F F F F F F 4 4
. CHO CHO
Setting contgnts Not used | Notused | Notused | Notused | Notused | Notused | compari- | compari-
(Function) son* son*

* Goes on if the elapsed value is more than or equal to the set value
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12.4.6 Sample Programs

12.4 Position Control Using Data Tables

This program enters settings relating to the counter and comparison functions, and
settings relating to pushbutton operation, in the shared memory.

R9010
— —{F1 DMV K300 ,DT10 F------
[F1 DMV K 2000 ,DT12 ]
[F1 DMV K-1500 ,DT14 ]
[F1 DMV K-2000 ,DTi6 _]
[F1 DMV K 3000 ,DT18 ]
[F1 DMv Ko ,DT20 ]
R9010
 H108 ,K2 ,DTO }--

— —{_F150 READ ,_r;g

(Specifies unitin slot no. 0 )

(

Reads the two-word contents of the CHO
elapsed value data 108h to 109h to

(data registers DTO and DT1. )

[F1 DMV 10DT12 ,DT2 ]
X42
gin (MC  0)—
X40 X38 RO
B i (e — C -
0
—PI—EF1 DMV KO ,10 ]
RO R2
| r
| |-
1
_Dz_
— —{ F151 WRT ,_I;Q ,I0DT12,K2 ,H120 } - -

(‘Specifies unit in slot no. 0)

(

Writes two-word of index registers
10DT12 to I0DT13 to

(120h and 121h of the shared memory )

[Feé1 DCMP DT 0 ,loDT12_}------
R2  R900A B3
_| | [ |- ]_
R2  R900C R4
— L+

- - -Specnfles how many pulses before the
, target value deceleration starts.
1+ Setin DT10 and DT11.
' Specifies 5 points as target values for

'l positioning in DT12 and DT21.

- +-Shared memory reading

Constantly reads the counter elapsed
value from 108h and 109h of the
shared memory, and stores it in DTO
and DT1.

17 X40 on detected
5 -: - Initializes the contents of the index to O

t” Start switch on detected
L _' - Turns on R2 for only one scan when
X40 goes on.

- -Writing to shared memory
Writes a value to addresses 120h and
121h so that CMPO is output when
the counter elapsed value becomes
the value stored in DT12.

! 32 bit data comparison
- - - Compares the current value and the

l trgetvalve.

next page
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12.4 Position Control Using Data Tables

R3
— F(or )—or)

1
1—>—{F23 D+ 10DT12 DTI0 ,DT4 |-~
F151 WRT _KO DT 4 K2 H122 - -
I: % % ]
(Specifies unit in slot no. 0)
( Writes two-word contents of data registers)
DT4 and DT5 to
( 122h and 123h of the shared memory)
I:F1 DMV  HFFFFFF44 ,DT O ] """
[F151WRT K0 ,DTO k2 ,Hio4 |--
( Specifies unit in slot no. 0)
( Writes two-word contents of data registers)
DTO and DT1 to
( 104h and 105h of the shared memory)
R4
— (o }—or) |

DT 2 K300

1 —>—{ F28 D-

[[F151WRT ko _DT4 K2

,DT 4 ]
 H122 ]

(Specifies unit in slot no. 0)

(

Writes two-word contents of data registers
DT4 to DT5 to

( 122h and 123h of the shared memory)

[F1 DMV HFFFFFFO0,DTO _}

I:F151WRT_K?Q .DT0 K2

H1
=

(Specifies unit in slot no. 0)
(Writes two-word contents of data registers
X10

DTO to DT1 to )
— (o)

( 104h and 105h of the shared memory)

R5
L

R3 R5 X42 Y50
— H oF [ H
Y50
_| |7
next page

32 bit addition
- -. - Adds K300 to the target value and
!_ stores the result in DT4.

- ~Writing to shared memory

. Writes the contents of DT4 and DTS5 to
addresses 122h and 123h so that
CMP1 will be output when the counter
elapsed value equals the target value
minus K300.

-Wrmng to shared memory
Writes “FFFFFF44” to addresses 104h
and 105h, so the CHO counter elapsed 1
value will be compared with the com-
parison output set value, and the com-
parison results output to CMPO and
CMP1.

: 32-bit subtraction
- - Subtracts K300 from the target value
{ and stores the result in DT4.

'Wrmng to shared memory
Writes the contents of DT4 and DT5 to :
addresses 122h so that CMPO will be
output when the counter elapsed value '
equals the target value plus K300.

4 -Wr|t|ng to shared memory

Writes “FFFFFFO0” to addresses 104h
and 105h, so the CHO counter elapsed
value will be compared with the com-
parison output set value, and the com-
parison results output to CMPO and

: Comparison matching
ST Detects the fall of the comparison
l

: Reverse S|gnal
~. = Turns on the reverse signal of the
! inverter.
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TO
— —{ Fe2+

[Feo CMP 10 ko o }------ '
TO  R900C R1
| [ r
— | 11 L
(MCE 0y—

X42

— —{ F1 DMV H FFFFFFFF,DT96 | - - - -

[ F151 WRT ,Kk0 ,DT96 ,K2 ,H104 |- -|- -[—— Writing to shared r%ém])r'y """ K

Writes “FFFFFFFF” to address 104h.

(Specifies unit in slot no. 0 )

Writes two-word contents of data registers
DT96 to DT97 to

( 104h and 105h of the shared memory )

Contents of values stored in data registers

12.4 Position Control Using Data Tables

TMX 0, K 20
—I: :I— - - Sets K20 and uses it as the 2-second |

,  timer.

a 16-bit addition

10 K2 , 10 j - -|- = - Adds K2 to 10 and changes the target

16-bit data comparison
T Compares the contents of 10 and K9.

R9010 " 32_bit data comparison !
—| |—EF61 DCMP DT 0O ,DT 4 :|' “““ - =~ Compares current value and decelera-
R5 TO R6 . tion point. ;
| | - --T-TTTTTSTSTCTTTTTTT T -

I zdi L
l l|6 t”0.1-second timer -

- -Judges that K9 are larger than the con- |
\ tents of 10.

Address Content Address Content
DTO, DT1 Current value (elapsed value) DT12, DT13 Target value 1
DT2, DT3 Current target value DT14, DT15 Target value 2
DT4, DT5 Deceleration point (Absolute value) DT16, DT17 Target value 3
DT10, DT11 Deceleration point (Relative value) DT18, DT19 Target value 4
DT20, DT21 Target value 5
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12.4 Position Control Using Data Tables
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Specifications

13.1  Table of Performance Specifications

13.1 Table of Performance Specifications

General specifications

Item

Specifications

Ambient usage temperature

0 to +55°C/32 to 131°F

Ambient storage temperature

—20 to +70°C/—4 to +158°F

Ambient usage humidity

30 to 85% RH (at 25°C with no condensation)

Ambient storage humidity

30 to 85% RH (at 25°C with no condensation)

Voltage resistance

500 VAC for 1 minute, between DC input/output connector and power supply
ground

Insulation resistance

100 M Q min. between DC input/output connector and power supply ground
(test voltage: 500 VDC)

Vibration resistance

10 to 55 Hz sweep/1 minute
Duplex amplitude: 0.75 mm, 10 minutes each in X, Y, Z directions

Impact resistance

98 m/s2, 4 times each in X, Y, Z directions

Noise resistance

1,000 V [p-p], pulse width 50 ns, 1 us (based on noise simulator)

Usage environment

No corrosive gases, no significant dust.
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13.1 Table of Performance Specifications

I/0 specifications
Common specifications

FP2 High-speed Counter Unit
Item

FP2 Pulse I/O Unit

NPN output PNP output

NPN output

PNP output

Part No. FP2-HSCT FP2-HSCP

FP2-PXYT

FP2-PXYP

No. of dedicated inputs/

outputs 32 inputs, 32 outputs (32SX, 32SY)

Internal current

consumption 450 mA or less (at 5 VDC)

500 mA or less (at 5 VDC)

Operation display 32-point LED display (lighted when on)

External connections

Connector connections (One 40P long lever type conforming to MIL standards used)

Weight Approx. 110 g/3.9 oz

| Approx. 130 g/4.6 oz

Input specifications

FP2 High-speed Counter Unit | FP2 Pulse I/O Unit
Item NPN output PNP output NPN output PNP output
Part No. FP2-HSCT FP2-HSCP FP2-PXYT FP2-PXYP
Insulation method Photocoupler insulation
Rated input voltage 24VDC
Rated input current Approx. 7.5 mA (when using 24 VDC)
Input impedance Approx. 3.2 kQ
Usage voltage range 20.4 t0 26.4 VDC
i onwotegel | 102v00 6 ma
Input
4 Max. off voltage/ 5.0 VDC /1.5 mA
Response off — on 1 us or less
time 1 on — off 2 us or less
Isrg:tl;:l;ime EeliB N None, 4 us, 8 us, 16 us, 32 us (set in 2-input units)
16 points/common
Common method
+ common | - common | + common | - common
No. of counter channels | 4 channels
Calculation range 32-bit with sign (—2,147,483,648 to +2,147,483,647)
Ma*)z(. calculation speed 200 kHz
Counter
Input modes 3 modes (direction control, individual input, phase input)
Min. input pulse width ™1 | 2.5 us
Other 8 comparison outputs, multiplier function (1, 2, 4)
No. of interrupt points "3 | None, 1/unit, 8/unit (set with mode setting switches)
Interrupt | Interrupt processing 160 us or less (when using FP2 CPU unit)
delays 50 us or less (when using FP2SH CPU unit)

*1: This value is effective when the input time constant (filter) setting is set to “No setting”.

*2: If the quadrupling function is used for counting with phase input, the maximum calculation speed will be 800 kHz.

*3: The number of interrupt points is set using the mode setting switches on the side of the unit. If interrupts are used
at a setting of one per unit, the program for interrupts from the external input terminal B1 (X8) or the program for

interrupts from comparison 0 (one from among INT16 to INT23) is booted.
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Output specifications

13.1

Table of Performance Specifications

FP2 High-speed Counter Unit

FP2 Pulse I/0 Unit

Item
NPN output PNP output NPN output PNP output
Part No. FP2-HSCT FP2-HSCP FP2-PXYT FP2-PXYP
Insulation method Photocoupler insulation
Rated load voltage 5t024 VDC
Rated load voltage range |4.75to 26.4 VDC
Max. load current 0.1 A (A11 to A18, B11 to B14 pins), 0.8 A (B15 to B18 pins)
Leakage current when off | 1 uA or less
Output Max. voltage drop
unitp when on 0.5V or less
specifi- =
cations F_lesponse off — on 1 us or less
time on — off 1 us or less 5 us or less 1 us or less 5 us or less
Surge killer Zener diode
Common method 16 points/common
External | Voltage 20.4 t0 26.4 VDC
power Current
supply (at 24 V DC) 90 mA or less 200 mAorless |90 mA orless 200 mA or less
Counter | Comparison output 8 points (A11 to A18 pins)
Channels 4 channels (B11 to B18 pins)
Pulse Max. output frequency *1 100 kHz
e Output modes 2 modes (direction control, individu-
P al output)
No. of output points - 4 channels (B15 to B18 pins)
PWM Max. load current 0.8A
output Cycle *1 1 Hz to 30 kHz
Duty *1 0 to 100% (unit: 1%)

*1: At maximum load current and resistance load. There may be distortion in the output waveform, depending on the
load current and type of load.
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13.1 Table of Performance Specifications

Function specifications

FP2 High-speed Counter Unit

FP2 Pulse I/O Unit

Function Item NPN output PNP output NPN output PNP output
(FP2-HSCT) (FP2-HSCP) (FP2-PXYT) (FP2-PXYP)
Occupied I/O 321, 320
Input/output | No. of external
points 161, 160

No. of interrupts

None, 1/unit, 8/unit

Pulse output | Frequency

Output modes

Interrupts Modes No interrupt mode, intelligent unit that produces interrupts, interrupt unit (set-
tings of switches on side of unit)
Channels 4 channels
Calculation range | 32-bit, with sign (—2,147,483,648 to +2,147,483,647)
Counter Calculation speed | 200 kHz max. *1
Input modes Direction control, individual, phase differential
Special functions | Multiplier function (1, 2, 4)
gg{;gf rison No. of outputs 8 max.
Input time No. of points 16 (Unit: 2 points)
constant Constants 4,8,16,32 us
Channels 4 channels *2

1 Hz to 100 kHz (setting unit: 1 Hz)

Direction control, individual output

Channels

Output current
PWM

Duty

Cycle

4 channels *2

0.8 A/channel max.

0 to 100% (setting unit: 1%)

1 Hz to 30 kHz (setting unit: 1 Hz)

*1: This value is effective when the input time constant (filter) setting is set to “None”.

*2: The same channels are used for pulse output and PWM output. If both functions are being used, the channels to
be used for each function are selected as shown in the table below.

L. Channel used
Combination

CHoO CH1 CH2 CH3
1 PWM PWM PWM PWM
2 PLS PWM PWM PWM
3 PLS PLS PWM PWM
4 PLS PLS PLS PWM
5 PLS PLS PLS PLS
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13.2 Table of Input/Output Contacts

13.2 Table of Input/Output Contacts

13.2.1

FP2 High-speed Counter Unit

Input contacts

External Function
terminal Input Interrupt Counter | Comparator Pulse PWM

External Al X0 — CHO IN-A — — —
lSimos A2 X1 — CHO IN-B — — —
A3 X2 — CHO Reset — — —

A4 X3 — CHO Mask — — —

A5 X4 — CH1IN-A — — -

A6 X5 — CH1 IN-B — — —

A7 X6 — CH1 Reset — — —

A8 X7 — CH1 Mask — — —

B X8 INTO CH2 IN-A — — -

B2 X9 INT CH2 IN-B — — —

B3 XA INT2 CH2 Reset — — —

B4 XB INT3 CH2 Mask — — -

B5 XC INT4 CH3 IN-A — — -

B6 XD INT5 CH3 IN-B — — -

B7 XE INT6 CH3 Reset — — —

B8 XF INT7 CH3 Mask — — -

/Os in — X10 — — CMPO — —
the unit — X1 — _ CMP1 — —
- X12 — — CMP2 — -

- RE - - CMP3 — -

- X14 — — CMP4 — —

- X15 - - CMP5 — -

- X16 - - CMP6 — -

- X17 — — CMP7 — -

- X18 — — — — —

- X19 — — — — —

- X1A — — — — —

- X1B — — — — —

- Xic - - - - —

- X1D — — — — —

- X1E — — — — —

= X1F = = = = =

—: No input allocations
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13.2 Table of Input/Output Contacts

Output contacts

External Function
terminal Output Interrupt Counter Comparator Pulse PWM

External A1 Y20 — — [CMPO] — —
terminal ™75 Y21 — - [CMP1] — —
A13 Y22 — — [CMP2] — —
Al4 Y23 — — [CMP3] — —
A15 Y24 — — [CMP4] — —
A16 Y25 — — [CMP5] — —
A17 Y26 — — [CMP6] — —
A18 Y27 — — [CMP7] — —
B11 Y28 — — — — —
B12 Y29 — — — — —
B13 Y2A — — — — —
B14 Y2B — — — — —
B15 Ya2C — — — — —
B16 YaD — — — — —
B17 Y2E — — — — —
B18 Y2F — — — — —
tlt/lce)su:lrilt _ Y30 o SofthaTg reset - - -
- Y31 - Sof‘twcat'e0 mask - - -

- Y32 - Softwcatle1 reset - - -

- Y33 - Sof‘twcat'e1 mask - - -

- Y34 - Soﬂvvca|:§ reset - - -

- Y35 - Soﬂwcat'ez mask - - -

- Y36 - Softwcatlé3 reset - - -

- Y37 - Sof‘twcat'e3 mask - - -

— Y38 — — — — —

— Y39 — — — — —

— Y3A — - — — —

— Y3B — - — — —

— Y3C — - — — —

— Y3D — - — — —

— Y3E — - — — —

— Y3F — — — — —

—: No output allocations

[]: This is a signal output directly to the 1/0 connector, and has no relation to the output (Y). However, the status of
these signals can be monitored using the input (X) of the same name.
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13.2 Table of Input/Output Contacts

= Notes

® The I/O numbers are for when FP2 High-speed Counter Unit is

installed in slot 0. The I/O numbers will change depending on
the installation slot.

¢ With the high-speed counter there is no I/O allocation for
pulse output or PWM output.
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13.2 Table of Input/Output Contacts

13.2.2 FP2 Pulse I/O Unit

Input contacts

External Function
terminal Input Interrupt Counter | Comparator Pulse PWM
External Al X0 — CHO IN-A — — —
terminal ™55 Xi — CHO IN-B — — —
A3 X2 — CHO Reset — — —
A4 X3 — CHO Mask — — —
A5 X4 — CH1 IN-A — — —
AB X5 — CH1IN-B — — —
A7 X6 — CH1 Reset — — —
A8 X7 — CH1 Mask — — —
B1 X8 INTO CH2 IN-A — — —
B2 X9 INTH CH2 IN-B — — —
B3 XA INT2 CH2 Reset — — —
B4 XB INT3 CH2 Mask — — —
B5 XC INT4 CH3 IN-A — — —
B6 XD INT5 CH3 IN-B — — —
B7 XE INT6 CH3 Reset — — —
B8 XF INT7 CH3 Mask — — —
I/Os in — X10 — — CMPO — —
the unit — X11 — _ CMP1 _ —
— X12 — — CMP2 — —
— X13 — — CMP3 — —
_ X14 — — CMP4 — —
— X15 — — CMP5 — —
— X16 — — CMP6 — —
_ X17 — — CMP7 — —
— X18 — — — PLSO A —
— X19 — — — PLSOB —
— X1A — — — PLS1 A —
— X1B — — — PLS1B —
— X1C — — — PLS2 A PWMO
— X1D — — — PLS2 B PWM1
— X1E — — — PLS3 A PWM2
— X1F — — — PLS3 B PWM3

—: No input allocations
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Output contacts

13.2 Table of Input/Output Contacts

External Function
terminal Output Interrupt Counter | Comparator Pulse PWM

External A1 Y20 — — CMPO PLSO Direction —
R Ao Yo — — CMP1 | PLS1 Direction -

A13 Y22 — — CMP2 PLS2 Direction —

Al4 Y23 — — CMP3 PLS3 Direction —

A15 Y24 — — CMP4 — —

A16 Y25 — — CMP5 — —

A17 Y26 — — CMP6 — —

A18 Y27 — — CMP7 — —

B11 Y28 — = — [PLSO A] —

B12 Y29 — = — [PLSO B] —

B13 Y2A — = — [PLST A] —

B14 Y2B — = — [PLS1 B] —

B15 Y2C — = — [PLS2 A] [PWMO]

B16 Y2D — - — [PLS2 B] [PWMT1]

B17 Y2E — - — [PLS3 A] [PWM2]

B18 Y2F — = — [PLS3 B] [PWM3]
tlr/lgf.l:;t o Y30 o Softwcat'g reset - - -

- Y31 - SofthaTeo mask - - -

- Y32 - Softvvcat'e1 reset - - -

- Y33 - Softha'ljle1 mask - - -

- Y34 - Softvvcat'e2 reset - - -

- Y35 o SofthaTez mask o o o

- Y36 o SofthaT: reset o o o

- Y37 - Softwcatle3 mask - - -

— Y38 — — — PLSO Enable | PWMO Enable

— Y39 — — — PLS1 Enable | PWM1 Enable

— Y3A — — — PLS2 Enable | PWM2 Enable

— Y3B — — — PLS3 Enable | PWM3 Enable

— Y3C — — — PLSO Start PWMO Start

— Y3D — — — PLS1 Start PWM1 Start

— Y3E — — — PLS2 Start PWM2 Start

— Y3F — — — PLS3 Start PWM3 Start

—: No output allocations

[]: This is a signal output directly to the I/O connector, and has no relation to the output (Y). However, the status of
these signals can be monitored using the input (X) of the same name.

= Note

The I/O numbers in the above chart are for when FP2 Pulse 1/O
Unit is installed in slot 0. The I/O numbers will change depending

on the installation slot.
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13.3 Table of Shared Memory Areas

13.3 Table of Shared Memory Areas

The following shows a map of the shared memory in the FP2 High-speed Counter Unit

and FP2 Pulse I/O Unit.

Shared memory map

Default value
Address ﬁ‘:&l m(vsgrd) Function R/W | (hex) Contents
bit31 - bit0

100h, 101h 2W Counter setting R/W OFOFOFOF Counter function setting
102h, 103h 2W Reserved area — — —
104h, 105h 2W g:r?gmparison output set- — FFFFFFFF Comparison output setting
106h, 107h 2W Reserved area — — —

Counter (CHO) elapsed CHO count elapsed value,
108h, 109h 2w value R/W 00000000 32-bit with sign

Counter (CH1) elapsed CH1 count elapsed value,
10Ah, 10Bh 2w value R/W 00000000 32-bit with sign

Counter (CH2) elapsed CH2 count elapsed value,
10Ch, 10Dh 2w value RW 00000000 32-bit with sign

Counter (CH3) elapsed CH3 count elapsed value,
10Eh, 10Fh 2w value R/W 00000000 32-bit with sign
110h to 11Fh 2w Reserved area — — —

Comparison output set Comparison with counter
el 2w value MEMO RW 00000000 elapsed value, 32-bit with sign

Comparison output set Comparison with counter
j22ialein 2W value MEM1 RW 00000000 elapsed value, 32-bit with sign

Comparison output set Comparison with counter
U 2w value MEM2 RMW | 00000000 | g1oosed value, 32-bit with sign

Comparison output set Comparison with counter
e, 2w value MEM3 RIW 00000000 elapsed value, 32-bit with sign

Comparison output set Comparison with counter
21T T 2W value MEM4 RIW 00000000 elapsed value, 32-bit with sign

Comparison output set Comparison with counter
Uy s 2] 2w value MEM5 RIW 00000000 elapsed value, 32-bit with sign

Comparison output set Comparison with counter
e, T2l 2W value MEM6 RW 00000000 elapsed value, 32-bit with sign

Comparison output set Comparison with counter
A=, T 2w value MEM7 RIW 00000000 elapsed value, 32-bit with sign
130h to 137h 2W Reserved area — — —
138h, 13%h 2W Interrupt setting RW | FFFFFFFF ﬁr?at\tt:g% of interrupt input des-
13Ah, 13Bh 2W Reserved area — — —

Input time constant set- Input time constant setting up
13Ch, 13Dh 2w ting R/W FFFFFFFF to input X0 to XF
13Eh, 13Fh 2W Reserved area — — —

R/W: Both reading and writing are possible.
R:  Only reading is possible.

= next page
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13.3 Table of Shared Memory Areas

Address Address Function R/W | Default value | Contents
unit [Word] (hex)
bit31 - bit0
140h, 141h 2W PLS/PWM setting R/W FFFFFFFF Pulse output type setting
142h, 143h 2W PLS/PWM flag R 14141414 Monitoring of pulse output sta-
tus

144h to 147h | 2W Reserved area — — —

148h, 149h 2W PLSO/PWMO frequency | R/W 00000000 Output frequency setting
setting

14Ah, 14Bh |2W PLS1/PWM1 frequency | R/W 00000000 Output frequency setting
setting

14Ch, 14Dh | 2W PLS2/PWM2 frequency | R/W 00000000 Output frequency setting
setting

14Eh, 14Fh | 2W PLS3/PWM3 frequency | R/W 00000000 Output frequency setting
setting

150h to 157h | 2W Reserved area — — —

158h, 159h 2w PWMO duty setting RW 00000000 PWM duty setting

15Ah, 15Bh | 2W PWM1 duty setting R/W 00000000 PWM duty setting

15Ch, 15Dh | 2W PWM2 duty setting R/W 00000000 PWM duty setting

15Eh, 15Fh | 2W PWMS duty setting RW 00000000 PWM duty setting

R/W: Both reading and writing are possible.

R:

Only reading is possible.
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13.3 Table of Shared Memory Areas

Explanation of shared memory areas

The following indicates the contents of the shared memory in the FP2 High-speed
Counter Unit/FP2 Pulse 1/O Unit.

100h, 101h Counter function setting

The settings in the shared memory specify the operation modes for the various counter
channels.
The counter function mode settings should be entered as shown below.

Addresses: 100 h, 101h

Counter | b31 to[b27 to| b23 to[b19to| b15to[b11 to| b7 to | b3 to
settings | b28 | b24 | b20 | b16 | b12 b8 b4 b0

l—V Counter CHO setting (function)
Counter CHO setting (Input mode)

P Counter CH1 setting (function)

P Counter CH1 setting (Input mode)

P Counter CH2 setting (function)

P Counter CH2 setting (Input mode)

P Counter CH3 setting (function)

P Counter CH3 setting (Input mode)

Settings
Input mode (effective only for terminal input) Functions
Set value | Function Set value | Function
(HEX) Terminal input mode Multiplier (HEX) Counter
0 Direction control *3 None 0 Used
1 Individual input 1 (Terminal input)
2 Phase input Multiplied once 2 Used
3 Multiplied twice 3 (Internal connection) *1
4 Multiplied four times 4 Invalid *2
5 Invalid *2 5
6 6
7 7
8 8
9 9
A A
B B
C C
D D
E E
F F Not used ™3

*1: Used when pulse output and PWM output are used when an internally connected and the number of pulses output
are counted.

*2: This setting should not be used.

*3: When the power supply is turned on, the default setting for the input mode is “Direction control”, and for the
function settings is “Not used”.
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Example of shared memory setting

13.3 Table of Shared Memory Areas

32 1615 | 0
LFIFIFIF]F[F]ofo]

—__/\_/\__/\__/
CH3 CH2 CHi CHO

Setting Shared . .
ltem memory no. Setting example Setting range
8 bits are allocated to each of the chan-
nels (CHO to CH3).
Setting ranges for the various chan-
nels
HO: Used HO: Direction control
Counter 100h to 101h HO: Direction control H10: Individual input

H20: Phase input (multiplier: 1)
H30: Phase input (multiplier: 2)
H40: Phase input (multiplier: 4)
HFF: Not used
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13.3 Table of Shared Memory Areas

‘ 102h, 103h | Reserved area

’ 104h, 105h | Comparison output setting

Select the counter channel and the output logic used to compare the comparison output
set value.

Addresses: 104 h, 105h

Comparison |b31 to|b27 to| b23 to|b19to| b15to|b11 to| b7 to | b3 to
output setting( b28 | b24 | b20 | b16 | bi12 b8 b4 b0

l—V Comparison output CMPO setting
Comparison output CMP1 setting

P Comparison output CMP2 setting

P Comparison output CMP3 setting

P Comparison output CMP4 setting

P Comparison output CMP5 setting

P Comparison output CMP6 setting

» Comparison output CMP7 setting

Comparison output setting

Function
(S:é;fl lue Com;_)arison output Output logic Counter CI-_I used

function for comparison
0 CHO
1 , CH1
> on if elapsed value < set value CH2
3 CH3
2 Used CHO
5 ) CH1
6 on if elapsed value = set value CH2
7 CH3
8
9
A
B Invalid *1 Invalid *1
Cc
D
E
F Not used *2 —

*1: No settings should be entered.
*2: When the power supply is turned on, the default value of “Not used” is set for this.
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Example of shared memory setting

13.3 Table of Shared Memory Areas

[FIFIF[FIF]FIF]oO

CMP7 CMP6 CMP5 CMP4 CMP3 CMP2 CMP1 CMPO

Setting Shared . .
e memory no. Setting example Setting range
Setting ranges for the various
. comparison outputs
4 bits are allocated to each of the 8 com- ) .
parison outputs (CMPO to CMP?7). On if elapsed value is smaller than
set value
HO: Negative logic output HO: CHO
counter CHO H1i: CH1
Comparison ‘ ::23 g:g
output 104h to 105h 32 1615 0 ’
setting On if elapsed value is equal to or

larger than set value
H4: CHO
H5: CH1
H6: CH2
H7: CH3

HF: Not used
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13.3 Table of Shared Memory Areas

‘ 106h, 107h | Reserved area

] 108h to 10Fh | Counter <CHx> elapsed value |

The elapsed values for the various counters are stored in the shared memory.

To read elapsed values, use the F150 (READ) instruction and P150 (PREAD) instruction
(these read data from intelligent units), and read the values in two-word units.

Addresses: 108h, 109h

Counter CHO elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Ah, 10Bh

Counter CH1 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Ch, 10Dh

Counter CH2 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 10Eh, 10Fh

Counter CH3 elapsed values K—2, 147, 483, 648 to K+2, 147, 483, 647
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‘ 110h to 11Fh | Reserved area

’ 120h to 12Fh | Comparison output set value

The comparison output set value that is compared against the counter elapsed value

must be specified.

Comparison output
set value (for CMPO)

Comparison output
set value (for CMP1)

Comparison output
set value (for CMP2)

Comparison output
set value (for CMP3)

Comparison output
set value (for CMP4)

Comparison output
set value (for CMP5)

Comparison output
set value (for CMP6)

Comparison output
set value (for CMP7)

MEMO

MEM1

MEM2

MEM3

MEM4

MEMS5

MEM®6

MEM7

Addresses: 120h, 121h

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 122h, 123h

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 124h, 125h

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 126h, 127h

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 128h, 129h

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 12Ah, 12Bh

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 12Ch, 12Dh

K-2, 147, 483, 648 to K+2, 147, 483, 647

Addresses: 12Eh, 12Fh

K-2, 147, 483, 648 to K+2, 147, 483, 647
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13.3 Table of Shared Memory Areas

‘ 130h to 137h | Reserved area

] 138h, 139h | Interrupt

setting

Set the interrupt function mode as indicated in the table below.
Addresses: 138h, 139h

Interrupt | b31 to [ b27 to | b23 to [ b191to | b15to [ b11to | b7to | b3 to
setting b28 b24 b20 b16 b12 b8 b4 b0
} } } } } } } } !
\_V INTO interrupt setting
INT1 interrupt setting
P INT2 interrupt setting
P> INT3 interrupt setting
P> INT4 interrupt setting
P> INT5 interrupt setting
P> INT6 interrupt setting
P> INT7 interrupt setting
Set value Function
(HEX) Interrupt function | Connection destination Interrupt generating conditions
? %ﬁgg?ﬁ%ﬁ#;ﬁm function ™1 When output matches
2 Used Input terminals Off = On
3 (X8 to XF) On — Off 2
4
5
6
7
8
9 Invalid *3 Invalid *3 Invalid *3
A
B
(o5
D
E
F Not used *4 — —

*1: INTO to INT7 correspond to CMPOQ to CMP?7.
Example: If “Set value 1” is selected for the INTO interrupt setting, an interrupt is generated if CMPO matches the

output (EQO).

*2: When this setting has been selected, always execute an interrupt clear command after entering the setting.
*3: No settings should be entered for set values H4 to HE.
*4: When the power supply is turned on, the default value of “Not used” is set for this.
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13.3 Table of Shared Memory Areas

Example of shared memory setting

Setting Shared . .
e memory no. Setting example Setting range
4 bits are allocated to each of the 8 inter- . . )
rupt programs (INTO to INT7). Setting ranges for the various interrupts
H1: When high-speed counter output
H1: High-speed counter output matches
Interrupt 138h to 139h H2: When external input goes from off

32 16 15 ‘0
[FIF[F[F[F[F[F ]

INT7 INT6 INT5 INT4 INT3 INT2 INT1 INTO

to on

H3: When external input goes from on
to off

HF: Not used
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13.3 Table of Shared Memory Areas

‘ 13Ah, 13Bh | Reserved area |

[13Ch, 13Dh | Input time constant setting |

Use the shared memory settings to enter input time constant settings for the group of
eight external input terminals.

The input time constants are set for the external input terminals, so the settings for the
various function allocations corresponding to inputs X0 to XF also become effective
(counter input and interrupt input).

Addresses: 13Ch, 13Dh

Input time| b31 to [ b27 to | b23 to [ b19to | b15to [ b11to | b7to | b3 to

constant | p2g b24 b20 b16 b12 b8 b4 b0
settings | ] ] ] ] ] ] ] ]

| Input time constant settings
for X0 and X1

Input time constant settings

for X2 and X3

Input time constant settings

for X4 and X5

Input time constant settings

for X6 and X7

Input time constant settings

for X8 and X9

Input time constant settings

for XA and XB

Input time constant settings

for XC and XD

Input time constant settings
for XE and XF

vV vvyvyyvyy
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Input time constant settings

Function
LTI Input time constant Effective pulse width
0 4 us
1 8 us
2 Used 16 s
3 32yus
4
5
6
7
8
9 Invalid *1 Invalid *1
A
B
Cc
D
E
F Not used *2 —

*1: This setting should not be used.
*2: When the power supply is turned on, the default value of “Not used” is set for this.

Example of shared memory setting

Setting Shared
item memory no.

Setting example

Setting range

Input time
constant 13Ch to 13Dh

4 bits are allocated to each of the 8 inter-
rupt programs (X0, X1 to XE, XF).

H2: 16 us

32 1615 0

[FIF[FIF]F[FIF]2]

XF XD XB X9 X7 X5 X3 Xi
XE XC XA X8 X6 X4 X2 X0

Setting ranges for the various input
time constants

HO: 4 us
H1:8 us

H2: 16 us
H3: 32 us
HF: Not used

13Eh, 13Fh Reserved area
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13.3 Table of Shared Memory Areas

140h, 141h | PLS/PWM setting

The PWM output type is specified using the PLS/PWM setting in the shared memory.

Address: 140h 141h

PLS/PWM [ b31to | b27to | b23to [ b19to [ b15to | b11to | b7to | b3to

Settings b28 b24 b20 b16 b12 b8 b4 b0

\—b PLSO/PWMO setting
PLS1/PWM1 setting

P PLS2/PWM2 setting
P PLS3/PWMS3 setting

P Not used
P Not used
p Not used
P Not used
Pulse output settings (PWM, PLS)
Set value Function
(HEX) Pulse function | Timing at which data changes Output mode
0 Updated at rise of PLSx start signal
1 PWM At rise of PLSx start signal, or on comparison output
2 At rise of PLSx start signal, or when data is updated
3 Reserved as spare
4 Direction control
Updated at rise of PLSx start signal —
5 Individual output
6 Direction control
PLS At rise of PLSx start signal, or on comparison output —
7 Individual output
8 Direction control
At rise of PLSx start signal, or when data is updated —
9 Individual output
A
B
Cc Invalid *1 Invalid *1 Invalid *1
D
E
F Not used *2 — —

*1: No settings should be entered.
*2: When the power supply is turned on, the default value of “Not used” is set for this.
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Example of shared memory setting

13.3 Table of Shared Memory Areas

Setting
item

Shared
memory no.

Setting example

Setting range

PLS/PWM
setting

140h to 141h

4 bits are allocated to each output (PLSO,
PWMO to PLS3, PWM3).

H4: Pulse output (direction control mode)
Data updated at rise of Start signal

32 1615 |0
[FIF[FIFIFI[FIF]4]
PLS3 PLS2 PLS1 PLSO
PWM3 PWM2 PWM1 PWMO

HO:

H1:

H2:

H4:

H6:

H8:

H5:

H7:

H9:

HF:

Setting ranges for PLS/PWM settings
PWM output

Data updated at rise of

Start signal

Data updated at rise of

Start signal or on comparison
output

Data updated at rise of Start
signal or when data is refreshed

Pulse output (direction control mode)

Data updated at rise of Start
signal

Data updated at rise of Start
signal or on comparison output
Data updated at rise of Start
signal or when data is refreshed

Pulse output (individual output mode)

Data updated at rise of Start
signal

Data updated at rise of Start
signal or on comparison output
Data updated at rise of Start
signal or when data is refreshed
Not used
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142h, 143h

| PLS/PWM flag

The status of pulse output can be monitored by reading the status of the bit for this

address.

CH3 flag CH2 flag CH1 flag CHO flag
Address: 142h 143h|bit31 to bit24] bit23 to bit16| bit15 to bit | bit7 to bit1
- —
- |

Flag contents

bit 7

|bitZIbitdbitdbitﬂlbitdbitébiﬂlbitd

| L> Not used
Duty set value error flag

Flag when duty is set to 0%
Frequency set value error flag
» Flag when frequency is set to 0 Hz
Flag when PWM output is set
Flag when pulse output is set

BUSY flag
BUSY flag
This flag indicates that either pulse or PWM output is currently in
progress.
1: Output in progress 0: Output is off

Flag when pulse output is set
This is output when the pulse output function is set.
1: Set 0: Not set

Flag when PWM output is set
This is output when the PWM output function is set.
1: Set 0: Not set

Flag when frequency is set to 0 Hz
This is output when the frequency set value has been set to 0 Hz.
1: 0 Hz setting 0: When set to anything other than 0 Hz

Frequency set value error flag
This is output is a frequency that is higher than the rated frequency
settings value is set.
When the PLS output function is being used:

1:131.072 kHz or higher "' 0: When a value less than that at the left is set
When the PWM output function is being used:

1:31.458 kHz or higher "' 0: When a value less than that at the left is set

*1: The upper limit for error detection when using the PLS output function is 1048.575 kHz. The
upper limit for error detection when using the PWM output function is 41.943 kHz. Setting a value
which exceeds either of these prevents normal operation.

For more detailed information, see page 1 - 16.
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Flag when duty is set to 0%

13.3 Table of Shared Memory Areas

This is output when 0% has been set for the duty set value.
0: When anything other than 0% is set

1: 0% setting

Duty set value error flag

This is output when a value of 101% or higher has been set for the duty

setting value.

1: 101% or higher *2 0: When a value less than that at the left has been set

*2: The upper limit for error detection is 127%. Setting a value which exceeds this prevents normal

operation.

For more detailed information, see page 1 - 16.

Flag example

Set value
Item BIN
- - - - - - - - HEX
bit7 | bit6 | bit5 |bit4 | bit3 |bit2 | bit1 | bit0

When power is turned on 0 0 0 1 0 1 0 0 14

Normal 1 1 0 0 0 1 0 0 C4
For pulse gL setting 1 1 0 1 0 1 0 0 D4
output

Frequency set value error 1 1 0 0 1 1 0 0 CcC

Normal 1 0 1 0 0 0 0 0 A0

0 Hz setting 1 0 1 1 0 0 0 0 BO
For PWM Frequency set value error 1 0 1 0 1 0 0 0 A8
output

Duty 0% setting 1 0 1 0 0 1 0 0 A4

Duty set value error 1 0 1 0 0 1 0 A2
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‘ 144h to 147h | Reserved area

| 148h to 14Fh | PLSx/PWMJx frequency setting

Address: 148h 149h
For PWM: KO to K30000

PLSO0/PWMO
frequency setting

Address: 14Ah 14Bh

PLS1/PWM1

frequency setting For PWM: KO to K30000

Address: 14Ch 14Dh

PLS2/PWM2

frequency setting For PWM: KO to K30000

Address: 14Eh 14Fh

PLS3/PWM3

. For PWM: KO to K30000
frequency setting

’ 150h to 157h | Reserved area

| 158h to 15Fh | PWMx duty setting

Address: 158h 159h

PWMO Duty setting KO to K100

Address: 15Ah 15Bh

PWM?1 Duty setting KO to K100

Address: 15Ch 15Dh

PWM2 Duty setting KO to K100

Address: 15Eh 15Fh

PWMS3 Duty setting KO to K100
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= Notes

13.3 Table of Shared Memory Areas

® If 0 Hz (KO) is set for the PLSx/PWMXx frequency, no pulses are
output.

® The rated values and the error detection ranges for the
PLSx/PWMx frequency setting and the PWMx duty setting are

as noted below.

Be aware that setting a value which exceeds the upper limit for
error detection can cause malfunctioning.

PLS/PWM frequency setting

. PWM duty
Setting For PLS For PWM setting | Output pulse
function function
0 Hz *1 0 Hz *1

Rated value t0 100.000 kHz | to 30.000 kHz 0% to 100% Normal output
Until error | 100.001 kHz 30.001kHz -
is detected | to 131.071 kHz |10 31.475 khz | Normal output *2
Error 131.072 kHz

Other detection |[to 1048575 | 31-485kHz 101% to 127%| OFF

than rated range KHz 10 41.943 kHz

value

Normal opera-
s:;t;r;or 1048.576 kHz 41.944 kHz or 127% or more | tion does not
ion or more more take place.

*1: If 0 Hz is set, no pulses are output.
*2: This is affected by the load conditions, and should not be used.

13 -29



Specifications

FP2-HSC & FP2-PXY

13.4 Dimensions

13.4 Dimensions

FP2 High-speed Counter Unit
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