Electronic Counter / Controller

W™ Programmable Cam Controllers Lineup
O =swm
) SENSOR
BProgrammable Cam Controllers Lineup
-1. FHOOPER Resolution eSS Power Source for
Model Number Appearance Type of Encoder L of Responsivity Supply Voltage
(Digit) Sensors
E COUNTER Outputs
(1
'- INFORMATION
e Absolute 300 rpm/360 resolution o
FC2-81F-C-1 encoder 360/720 8 150 rpm/720 resolution 12/24VDC
Electronic 95 W x80Hx60.5D
Counter
Tachometer
1600 rpm/
ital T Absolute 360 resolution
Digital Ti B _C- _
igital Timer FC2-161F-C-1 encoder 360/720 16 800 rpm/720 resolution 12/24\V DC
FrreErEmEE (No advancing setting)
Cam
140 W x90Hx60.5D
|
| 1600 rpm/ )
- Dedicated to
Absolute 360 resolution
FC2-321F-C-1 encoder 360/720 32 800 rpm/720 resolution 8510264 VAC Hgn\?o%e;ﬂA
(No advancing setting)
140 Wx90Hx60.5D
Absolute 300 rpm/360 resolution
FC2-80-C-1 encoder 3607720 8 150 rpm/720 resolution 12/24V0C -
Absolute 1600rpm/ Dedicated to
FC2-160-1 encoder 360/720 16 360 resolution 8510264 VAC encoder
800 rpm/720 resolution +12V 70 mA
FC2-81F[]
FC2-161F1/321F]
FC2-80(]
FC2-160[1/320(]
1600 rpm/ .
; Dedicated to
FC2-320-1 Absolute | 560700 | 32 s60resolution | g54i 964y AC | encoder
encoder 800 rpm/720 resolution
: : +12V70 mA
(No advancing setting)
195 W x 100 Hx 66 D
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Electronic Counter / Controller

FC Series Correlation List

PLC

miil
O

HMI

l Compatibility Between FC and FC2 Series (unit: nm)

SENSOR  Hihy

Surface-Mount Install

ation Type  FC-80[]

Embedded Installation Type  FC-81F[]

eNCODER 4l

Items

Diference| FC-80[]

FC2-80[]

ltems

Diference

FC-81F[]

FC2-81F[]

Model Number

FC-80-C (Noted in Japanese)
FC-80-C-1 (Noted in English)

FC2-80-C-1 (Noted in English)

Model Number

FC-81F-C (Noted in Japanese)
FC-81F-C-1 (Noted in English)

COUNTER [

FC2-81F-C-1 (Noted in English)

INFORMATION }‘

Dimensions O ]105.0Wx100.0Hx66.0D | No change Dimensions O |950Wx80.0Hx60.5D | Nochange
Installation Method | O | DIN rail / screwed No change (Connector Connection) | X | 95.0 W x80.0Hx60.5D |95.0Wx80.0Hx76.2D
Power Supply O |10.8Vto26.4vDC No change Installation Method | O | Panel cutout / Mounting brackets | No change
it / Panel Cutout Dimensions | O | 90.0 W x 75.0 H No change
Performance O No change Thickness of
Mounting Plat O |05t04.0 No change -
Encoder-connecting Connector MY S Electronic
i x Not compatible Power Supply O |10.8V1026.4VDC No change Counter
B Function / Performance | O No change P D
. . X N
Dimension 168 30.9 Encoder-connecting Connector
Encoder Manufacturer X Not compatible Digital Timer
. i " < ]
TRD-NACINWE | A | Usable Qonveﬁswodn cable F-2GF2 Position Not compatible [—
1S required. Encoder Cam
y Conversion cable F-2GF- TRD-NACINWF | A | Usable Conversion cable F-2GF2 is required.
TRD-NACINWF2 | & 7308 is required. Usable . : " q
onversion cable F-2GF-
. B . A X ; |
TRD-NACINWE | A | Usable g)r’;‘aeurisr'e"d” cable F-2GF2 AL 7308 is required. Usable
- : TRD-NACINWE | & | Usable Conversion cable F-2GF2 is required.
Junction Cables | X |F-[JGF F-[JGF2 -
; Junction Cables | X |F-[JGF F-LJGF2
Surface-Mount Installation Type FC-160[] -
‘ Embedded Installation Type  FC-161F[]
ltems Diference| FC-160] FC2-160[] ‘
- Items Difrence| FC-161F(] FC2-161F[]
Model Number FC-160 (Noted in Japanese) | — -
FC-160-1 (Noted in English) | FC2-160-1 (Noted in English) Model Number FC-161F-C (Nofed in Japanese) | — o
- - FC-161F-C-1 (Noted in English) | FC2-161F-C-1 (Noted in English)
Dimensions O | 140.0Wx100.0Hx66.0D | No change - -
- - Dimensions O ]140.0Wx80.0Hx60.5D | Nochange
Installation Method | © | DIN rail / screwed No change (Connector Connection) | X | 140.0Wx 80.0Hx60.5D | 140.0Wx80.0Hx76.2D
Power Supply O |85V10264VAC No change Installation Method | O | Panel cutout / Mounting brackets | No change
Function / Panel Cutout Dimensions | O | 135.0 W x 85.0 H No change
Performance o No change Thick f :
ickness 0
Encoder-connecting Connector Mounting Plate O |05t04.0 No change
Manufacturer X Not compatible Power Supply O [10.8V1026.4VDC No change
Protrusion x [16.8 30.9 Function / Performance | O No change
Dimension -
Encoder-connecting Connector
Encoder -
c - ble F-2GF2 Manufacturer X Not compatible
onversion cable F-
TRD-NACINWF | A | Usable is required. Position X Not compatible
. Encoder
Conversion cable F-2GF- FC2-81F(]
- VAN
TRD-NALINWF2 7308 is required. Usable TRD-NACINWF | A | Usable Conversion cable F-2GF2 is required. FC2-161F1/321F]
) Conversion cable F-2GF2 i Conversion cable F-2GF- FC2-800]
TRD-NALINWE | & | Usable is required. TRO-NALINWF2 | & 7308 is required. Usable FC2-160(1/320C]
Junction Cables | X |F-[JGF F-[JGF2 TRD-NACINWE | A& | Usable Conversion cable F-2GF2 is required.
Surface-Mount Installation Type  FC-320[] Junction Cables | X |F-[JGF F-[JGF2
Items Difeence| FC-320(] FC2-320[] Embedded Installation Type FC-321F[]
Model Number FC-320 (Noted in Japanese) | — . , ltems Difirence | FC-321F(] FC2-321F[]
FC-320-1 (Noted in English) | FC2-320-1 (Noted in English) FC-321F-C (Noted in Japanese) | —
— Model Number - apane .
Dimensions O 1195.0Wx100.0Hx66.0D | No change FC-321F-C-1 (Noted in English) | FC2-321F-C-1 (Noted in English)
Installation Method | O | DIN rail / screwed No change Dimensions O ]140.0Wx80.0Hx60.5D | Nochange
Power Supply O |85Vto264VAC No change (Connector Connection) | X | 140.0Wx80.0Hx60.5D | 140.0Wx80.0Hx76.2D
’ Installation Method | O | Panel cutout / Mounting brackets | No change
Function / O No change =
Performance Panel Cutout Dimensions | O | 135.0 W x 85.0 H No change
Encoder-connecting Connector IAhICk?'eSS Fﬁft O |05104.0 No change
Manufacturer X Not compatible ounting Plate
Promusion Power Supply O 110.8V1t026.4VDC No change
Dimension X |68 309 Function / Performance | O No change
Encoder Encoder-connecting Connector
TRD-NACINWE | ~ | Usable lConverlsiodn cable F-2GF2 Manufacturer X Not compatible
IS required. Position X Not compatible
TRD-NACINWF2 | A ?gg‘éﬁ:‘%ﬁﬁg? F26F | Usable Encoder
: c - ble F-26F2 TRD-NALCINWF | A | Usable Conversion cable F-2GF2 is required.
TRD-NACINWE | 2 | Usable onversion Gabie - Conversi -2GF-
is required. i onversion cable F-2GF
‘ q TRD-NACINWF2 | & 7308 is required. Usable
Junction Cables | X |F-[JGF F-[JGF2 - ——
TRD-NACINWE | & | Usable Conversion cable F-2GF2 is required.
Junction Cables | X | F-CJGF F-[JGF2

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Electronic Counter / Controller

Descriptions of Terms

B Preset Counter

The input pulse signal is counted, and if the number of input pulses reaches
the numeric value preset by the setter, output is produced.

The block diagram of the preset counter is as shown in the figure below.
{Block diagram KCX series)

Preset Counter

‘ ,,,,,
| " FirstDigit | | Second Digi |
\

\Display Circuiti |Display Circuti
|
Count Input
Input Circuit
|

I NinDigit
|Display Circutl |

al
o

‘ ‘
First Digit H Second Digil}» o NihDigit |

Count Circuit| ™ | Count Circuit |Count Circuiti
T
P
| b
Reset Reset I I
Input | Circuit o
|
A
Setter . j‘>

AND Output )
Circuit Circuit N

|
|
|
|
|
|
} on-contact Output
|
Power
(‘3 Source é
L

(Contact Output)
Power Source for Sensor

BDouble Preset Counter

The double preset counter has two sets of setters and two output circuits,
and can output in the set values.

B Total Counter

The total counter only displays the discrete value and does not have control
output.

B Consolidated Counter

One consolidated counter has the built-in functions of several counters, and
when any one of the counters reaches its preset value, it produces output.
The consolidated counter is most suitable for the maintenance of several
tools as needed by tool replacement for machining centers and NC machine
tools.

B A-Type Operation (Specific time output operatior)

Automatic Reset Repetition

- If the number of input pulse signals reaches the preset value (count up),
the output is produced for a specific period of time.

- If the counter counts up, the internal counting circuit is automatically reset
and the next input signal can be counted even during output time.

- If you want to reset the internal counting circuit during counting, turn the
reset terminal ON (external reset) or shut down the power temporarily
(power source reset).

[<—Set Value—»|
Count Input

Counter Output '?‘ '_|

Specific Time Output

B B-type Operation (ef-holding output operatior)

- If the number of input pulse signals reaches the preset value, output is
produced and held.

- If the reset terminal turns ON (external reset) or the power source is
temporarily shut down (power source reset), the internal counting circuit
and the output holding circuit reset.

[-——Set Value—|
Countlnput | | | || || |______ J_|_|_|_

|
Counter Output Holding Output !

External Reset ,—|
Input

KOYO ELECTRONICS INDUSTRIES CO., LTD.
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HE Non-contact Signal Input and
Contact Signal Input

A non-contact signal input is an input signal that triggers the output of a
semiconductor circuit such as transistor (non-contact output of proximity
sensor, photoelectronic sensor, or rotary encoder).

A contact signal input is an signal input triggered by a micro switch, limit
switch, push button switch, or relay.

Non-contact Signal Input

+12 V Power Source for Sensor

Input terminal

E Counter

Sensor ¢

Contact Signal Input

+12 V Power Source for Sensor

Input terminal

Sensor ] m=---=-- E Counter

ENon-contact Signal Output and
Contact Signal Output

A non-contact signal output is a signal output from a semiconductor circuit.
The contact output is a signal output from relay contact built into a counter.
Preset Electronic Counter

C Contact Signal Input

Non-contact Signal Input
(Grounding)

B Open Collector Output

Since this circuit is not internally connected to a power source, it is necessary
to externally connect a power source and load.

Voltage and current can be freely selected within the standards of the
counter.

(Only N load)

Open Collector Output

——o0
ouT

Load

From e

Prevm@ DC Power —

m

B Totem-pole Output

A kind of non-contact output, a totem-pole output circuit has transistors Q1
and Q2 of the output circuit connected in series with the output extruding
from the intermediate point as shown in the figure below.Therefore, a totem-
pole output circuit can take out larger current compared with conventional
non-contact output. (Both P load and N load)

A totem-pole output circuit is used in the same way as conventional non-
contact output, but can directly drive the relay.

Vv
Ql
From
Previous Step out
Q2
E OE
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Electronic Counter / Controller

Descriptions of Terms

BMaximum Counting Speed

The maximum counting speed shows up to what pulses the input pulse signal
of the make ratio 1: 1 (Ta=Tb) can be counted per second, and uses Hz as
the unit.

If the make ratio is not 1:1 as shown in (2) and (3) below, the input pulse
signal width is limited by Ta MIN. or Tb MIN.

1
X
Maximum Counting Speed

|
TaMIN. = To MIN. = —

* This numeric value is provided in the specifications of each model.

(1) Ta=Tb
Can be counted if Ta or Th is longer than Ta MIN. or Tb MIN.

I I

%Ta —»‘«Tb»‘

Ta=Tb=Ta MIN.=Tb MIN.

Input Pulse Signal

2 Ta<Tb
Can be counted if Ta is longer than Ta MIN.

[ ] [ ]

—! g le—Tp —]

Input Pulse Signal

Ta=Ta MIN.

(3) Ta>Tb
Can be counted if Th is longer than Th MIN.

| [ ]

FTa — Tb |-

Input Pulse Signal

Tb=Tb MIN.

If the non-contact signal is added as the input pulse signal, the input terminal
can be selected according to the counting speed (frequency). If the contact
signal is added, the input terminal with the lowest maximum counting speed
should be used.

BReset

- Power source reset
The power source reset operates after a certain period of time when the
power is supplied. If you want to operate it at any given time, the power
source can be reset by shutting down the power once and supplying it
again.

- Automatic reset
The automatic reset operates when the counter is used in the A-type
operation, and it operates for a certain period of time after the counter
counts up. Since this time is shorter than the period of input of the
maximum counting speed of the counter, the counter encounters no
counting errors and starts counting from "0" again even while counting
consecutive inputs.

- External reset
The external reset operates while the predetermined voltage is applied to
the reset input terminal. (Some models operate the external reset with an
"L" level.)

- Manual reset
The manual reset operates while the push button on the counter surface
panel is pressed by manual operation.

B Power Source for Sensors

The counter can supply power to the outside from this power source.

Since the power source can be used for supplying power to proximity
sensors, photoelectronic sensors, and rotary encoders, the connection with
various types of sensors becomes easy.

Koyo Electronics' electronic counters have a built-in power source for
sensors. (Excluding the DC type)

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information, contact our sales persons or see our website.

HBanks

A bank refers to the number of programs.
Each bank can be separately programmed (operation setup).

Explanation of the Technical Terms in

the Specifications

Counting Input Inhibit Gate (Responsivity)

Delay ON time: The time until the counting input is shut down after the input
of the counting input inhibit gate turns ON.

Delay OFF time: The time until counting is enabled after the input of the
counting input inhibit gate turns OFF.

External Setting Input (Responsivity)

Delay ON time: The time until the set circuit starts operating after the external
setting input turns ON.

Delay OFF time: The time until the set circuit stops operates after the
external setting input turns OFF.

External Reset (Responsivity)

Delay ON time: Delay ON time: The time until the reset after the reset input
turns ON.

Delay OFF time: The time until the counting is enabled after the reset input
becomes OFF.

Power Source Reset (Reset time)
The time until counting is enabled after the power is resupplied after the
power source has been reset.

Automatic Reset (Reset time)
The time until counting is enabled again after the counting circuit is reset
simultaneously with count overflow.

Non-contact Output (Responsivity)

The time until the output signal is produced in the non-contact output
terminal after the final pulse reaching the preset value enters the counting
input terminal.

Contact Output (Responsivity)
The time until the N.O. contact point of the output relay closes after the final
pulse reaching the preset value enters the counting input terminal.

Output Prohibition Gate (Responsivity)

Delay ON time: The time until the generation of an output signal is prohibited
after the input of the output prohibition gate turns ON.

Delay OFF time: The time until the generation of an output signal is enabled
after the input of the output prohibition gate turns OFF.

KOYO ELECTRONICS INDUSTRIES CO., LTD.
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Electronic Counter / Controller

FC2-81F

FC2-161F

/321F

Features

Embedded Installation Type

Cam Controller

- The embedded installation type of programmable
cams enable constant checking of the operating
state from a control panel.

The programmable cams have enhanced features
such as advancing, abnormality detection, and a
multipurpose communication port.

B Features

Obtained advanced safety certification

The programmable cams can be used in Category 4 applications of
EN954-1, safety integrity level 3 (SIL) of IEC61508, and the performance
level e of 1IS013849-1: 2006. Users can easily and securely create a safe
environment that conforms to international standards.

Reliable operation based on high level self-
diagnosis

The CPU module and the input-output module are equipped with self-
monitoring capabilities that constantly monitor for undervoltage and
overvoltage, grasp connection and operation status by test pulse, and
crosscheck switching by channel monitoring.

Easy tooling changes

Since the FC2-161F-C-1 can register 8 programs and the FC2-321F-C-1
can register 10 programs, any program can be selected by switching the
bank input at the time of tooling change.

KOYO ELECTRONICS INDUSTRIES CO., LTD.
590 Koyo GENERAL CATALOG 2014

- Supporting a wide range of industries

The programmable cams are most suited for the timing control of various
kinds of filling machines, wrapping machines, coaters, and bottling
machines in the food, packaging, and printing industries.

Surface-Mount types also available

Surface-Mount type of programmable cams are available in the FC2-
80-C-1/FC2-160-1/FC2-320-1.

Automatic correction of advancing angle
(FC2-161F-C-1/FC2-321F-C-1)

If the timing of the machine that changes its rotating speed is controlled
by a programmable cam, the difference in operation timing due to actuator
delays becomes the problem.

The automatic advancing function corrects this timing difference by
outputting the angle equivalent to the operation delay time of the actuator
earlier according to the angle calculated from the rotating speed at that
time.

Latest catalog (free) is available online.

% Advancing Angle % Advancing Angle
Setting Angle
Low Speed
Medium Speed
High Speed
0 30° 60° 90 120°

[Applications]

- Changing the speed at startup and stopping
- Devices that change speed

- Devices that require speed control

Visit our website w

http://www.koyoele.co.jp/english/




FC2-81F[], FC2-161F[1/321F[] " ™

Specifications "' O

. . SENSOR  Hie
B General Specifications

Items FC2-81F-C-1 FC2-161F-C-1 FC2-321F-C-1 ENCODER i
Supply Voltage 12/24V DC
i e
Power Consumption 5W 8W INFORMATION }a
b | s
Storage Temperature —20to 70°C (No freezing)
o dsitt;rage AMIBIRNt 1 35 5 85% RH (No condensation) —
Counter

ﬁ]u};rlgggtgpgxmosphere No corrosive gases T e
Vibration Resistance Endurance: Displacement amplitude: 0.5 mm, frequency: 10 to 55 Hz, 3 axial directions Digital Timer
Impact Resistance Endurance: 500 m/s, 3 axial directions

. . Between power supply terminals: 1.0 kV Between power supply terminals: 1.5 kV
Noise Resistance - Cam

Pulse width 1ps/start-up 1ns/Square wave pulse

Protective Structure IP54: Only the surface sheet
Size (mm) 95Wx80Hx66.7D 140Wx90Hx66.7D 40Wx90Hx66.7D
Weight (g) 300 420 420

B Function/Performance Specifications

Items FC2-81F-C-1 FC2-161F-C-1 FC2-321F-C-1
L . Starting input: 1 point/ Starting input: 1 point/
Starting input: 1 point/ P h . .
Number of Input Points Protection input: 1 point/ Eankm.put: 3 pqqts/. / Eank.4p0!nts/l1 int/
Origin input: 1 point rptlecpon input: . point rgtlecpon input: . point
QOrigin input: 1 point QOrigin input: 1 point

H: 7.5V (OFF)/L: 0to 2 V (ON)H: 7.5 to 30 V (OFF)/L: 0 to 2V (ON)
Resolution: 360/720 per revolution (Output code: Gray binary)

Encoder Input

Control Input H:7.5Vto 30V (OFF)/L:0to 2V

Number of Outputs 8 points 16 points 32 points
Output Specifications NPN open collector ~ Withstanding voltage 35 V or lower / Current 0.1 A or lower

Number of Output Area ) ) .
Settings 16 settings 64 settings 128 settings

Response Rotating

T b T
r/min (rpm) ' ' ' FC2-161F1/321F]
Output Response Time 550 ps or less 250 ps or less 250 ps or less FC2-80L

Power Supply Start Time | 2 s or less Fe2-160 5201
Number of Banks No ‘ 8 (Banks 0to 7) 10 (Banks 010 9)

Program Memory EEPROM

Resolution 360/720 per revolution (Switched from a DIP switch)

gmgﬁ[\% Dl Switched from a DIP switch

RUN Output ON during normal operation in the operation and adjustment modes (Switched from a DIP switch)

Display Switching Angle / Rotating speed (Switched from a DIP switch)

Origin Correction Arbitrary point becomes the origin.

Special Features Protection function Protection function, copy function, pulse output function, communication function

Communication — RS-232C  Protocol dedicated to FC

Advancing Function No Available ‘ Available

Accessories Mounting brackets

Price Open Open ‘ Open

KOYO ELECTRONICS INDUSTRIES CO., LTD.

The specifications and prices described in this catalog were valid when the catalog was issued. Koyo GENERAL CATALOG 2014 5 9 1

For the latest information, contact our sales persons or see our website.
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Electronic Counter / Controller

FC2-81F

Each Part Name and Function

Bl Panel Explanation

(D Status display
- Displays the angle / rotating speed.

(®Angle / Rotating speed
display
- Displays the angle / rotating speed.

SELECT

WRITE

® Origin key
- Corrects the origin.

@ T READili 5
@ Output display i 11 et || ®
- Displays the ON/OFF state of output. ( —
- Lights the output No. designated by the l )
[Output] key.
®sStart input display
Back
(®External origin input display ( )
= = |
(D Normal display Wg——®
[oo+Joc-Jrove] 1o [ 1 [ s [ s [ 7 [] rouieofn
sT|prof 0 |2 |4 |6 |oC
@ Connector for encoder Ipolwml T — M
o ° o
o ()
= _0 """""""""" ,:
o @@ E[E@] |=r—o
=iERiEiScIgSSind)
B Connection Wiring
DC+ DC- HOME 1.C 1 3 5 7
ST PRO 0 2 4 6 0.C

OO

O

Fuse

Power Source for Programmable Cam

+

12/24V DC
Power Source

induj Buiels —— _O

External Origin Input

1. The external origin input should be connected to a non-contact output that has no chattering.

Output Common

Power Source
for Load

35V DC or lower

peo

Output

Protection Input
(Connected for Protection)

(®Operation key
©®Sets the status display.

@DIP switches

@ Terminal block
- Provided with the cover

2. The output common (O.C) and input common (I.C) are internally short-circuited with the power source-(DC-) terminal.

KOYO ELECTRONICS INDUSTRIES CO., LTD.

GENERAL CATALOG 2014

Latest catalog (free) is available online.

Visit our website w

http://www.koyoele.co.jp/english/



Electronic Counter / Controller

FC2-81F

Operation Setting

B Default Setting

Default Setting

Switch 1: Select the rotation direction.

Power OFF

Switch 2: Select the resolution of the encoder.

) ) 720: When using an encoder of 720 resolution / revolution
| Setting DIP Switches 9
Switch 3: Select when using the RUN output.
CAM: When using all output as CAM output
COW 720 RUN RUN: When using a specific output as the RUN output*
ON * Specific output that enables RUN output
ﬂ ﬂ ﬂ FC2-81F-C: Output 7
OFF FC2-161F-C: Output 15
CW 360 Cam FC2-321F-C: Output 31
The RUN output turns ON during normal operation in the operation and
Setting for adjustment mode, and OFF when an error occurs.
shipment
from factory
Power ON
Delete All the Output Area - Setting or teaching mode
Settings Delete all the output area settings.

[Delete] [Write] [Execute]

- Teaching mode
Delete the origin correction.
[Delete] [Origin] [Execute]

| Deletion of Origin Correction

(Initial Setting Complete )

Setting - Setting and teaching mode N i
Set the output area and set, change, or delete the origin correction.
NG Check if the output area setting / origin correction value are correct
OK
. - Adjustment mode
Adjustment Fine-tune the output area setting in the test run.
(If not necessary, operate the programmable cam in the run mode.)
NG Check if output is appropriate.
OK
- Operation mode
Run Operate the programmable cam.

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

360: When using an encoder of 360 resolution / revolution

FC2-161F-C: Banks 0 to 7
FC2-321F-C: Banks 0 to 9

Note) The deletion operation is required for each bank.

CW: Increases the angle in clockwise rotation as seen from the axle side of the encoder.
CCW: Increase the angle in counterclockwise rotation as seen from the axle side of the encoder.

KOYO ELECTRONICS INDUSTRIES CO., LTD.
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Electronic Counter / Controller

FC2-81F

Operation Setting

BList of Operations

Operation Mode
) . > = S
Function Operating Procedures & § s }3
S| =] 3| &
S |& |8 |8
Select the mode with the [Mode] key. The mode is selected from the current mode sequentially.
1 | Switching of Operation Mode ™ Setting —= Teaching —= Adjustment —s Operation N TN BN B )
The mode selected with the [Execute] key is determined and becomes the operation mode.
2 | Display Switching The angle display and the rotating speed display are alternately switched with the [Display] key. X X (] [ J
3 | Designation of Bank No. Press the [Bank] (*) key and designate the bank No. [ ] o X X
— Press the [Output —] key or the [«— Output] (*) key, and designate output. Every time the key is
o el o Wt pressed, the lighting position of the output display changes. L g L L
" Designate the bank No. (*) and the output No., and press the [Readout 1] (*) or the [Readout ]
5 | Readout of Output Area Setting key. The ON and OFF angle are alternately read out. L L L L
6 | Deletion of One Outout Area Settin After reading out the output area setting you want to delete, press the [Delete] [Execute] keys to e o x| x
P 9 delete the read-out output area setting.
2 | Deletion of All Output Area Settings of Designate the bank No. (*) and the output No., and press the [Delete] [Output —] (or [+« Output] (*)) e o x| x
Designated Output [Execute] keys to delete the settings.
8 Deletion of All Output Area Settings in Designate the bank No. () and press the [Delete][Bank][Execute] keys to delete the settings. o o % %
Designated Bank However, the origin correction setting is not deleted. Note 1
) ) Press the [Delete][Write][Execute] keys to delete the settings.
9| Deletion of All Output Area Settings However, the origin correction setting is not deleted. ® L x x
Designate the bank No. (*) and the output No.
10 | Writing of Output Area Setting Display the angle you want to set with the [+] key or the [-] key, and write it with the [Write] key. { ] X X X
(The angles are set in the order of ON angle and OFF angle.)
Designate the bank No. (*) and the output No.
11 | Writing of Output Area Setting (Teaching) | Rotate and then stop the encoder at the position you want to set, and write the output area setting X [ ) X X
with the [Write] key. (The angles are set in the order of ON angle and OFF angle.)
Set the bank No. (*),rotate the encoder and then stop it at the mechanical origin, and press the
12 | Setting of Origin Correction [Origin] key to select the angle of origin. X [ ] X X
With the operation of the [Write] key, the origin is written and the position becomes 0°.
. - ) Set the bank No. (*) and press the [Delete][Origin][Execute] keys to delete the origin correction. The %
[SR[Detetionlo0riinieoriection output angle of the encoder is displayed as it is. x ® x
Read out the ON angle or OFF angle set value you want to change.
14 | Change of Output Area Setting Press the [+] key or the [-] key, and display the set value you want to change. Then, press the [ ] X X X
[Write] key and write the changed value.
N ) . Read out the ON angle or OFF angle set value you want to change.
15 (F)Insrkig:]ng Gl i e g e The angles increase with the operation of the [+] key. % % PY %
(E[r)1abled Only when Starting Input is ON) The angle decreases with the operation of the [-] key.
y g np Simultaneously with the completion of changes (fine-tuning), the output operation changes.

(* mark): FC2-81F-C-1 does not have the [Bank], [« Output], and [Readout 1] keys.
Regarding the operation for setting special features, see the operation manual.

Note 1) FC2-161F-C-1/FC2-321F-C-1 are abolished.

BList of Error Codes

Error Code - . .
Display Contents Description Cause / Corrective Action
Rotary encoder The designation of the resolution of the rotary encoder does not - Setting of the DIP switch is different.
E18 conneyction error correspond to the designation of the resolution of the - Check the resolution of the rotary encoder.
programmable cam. - Failure of the rotary encoder.
E19 The output of a rotary encoder that does not exist was detected. | - Failure of the rotary encoder (Unconnected).
Rotary encoder code - Disconnection or short-circuit of the connection cable of the
error o ) rotary encoder.
E20 The rotary encoder code is discontinuous. - Effects of exogenous noise.
The contents of set values (output, origin correction, and - Effects of excessive noise.
E21 Memory change efror advancing) have been changed. - Delete all the set values and reenter all settings.
. The programmable cam cannot respond to the rotating speed of - Check the rotating speed of the rotary encoder.
E30 Rotational speed error the rotary encoder. - Check the resolution of the rotary encoder.
SetValue LED . The output area setting is duplicated. - Aflter deleting or changing the duplicated set value, reset the set
Blinking Setting value error value.
The output area setting is protected. - Check the protection input.
E\atszDlspIay Bank error A bank that does not exist is designated in the bank input. - Check the bank input.
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Electronic Counter / Controller

FC2-81F] "~ ™

HMI ()]

Dimensions
SENSOR  Hie
BDimensions  unit:mm)
Body of the FC2-81F-C-1 ENCODER 4l
95 66.7
e N |
ﬁ INFORMATION :‘
—— = = —
3 D Fe-8IF-C1 B ‘ T 7777777777 Electronic
Shddddss]l _Counter
E E }_{ ‘ = Tif}\ Tachometer
L T Digital Timer
N J

[T

N

i ‘ Programmable
[ Cam

[

Panel-cut Dimensions for Embedded Installation
Panel thickness 0.5 to 4 mm
‘ 90+%° ‘
_ |
2
v 1
FC2-81F[]
FC2-161F[1/321F[]
FC2-80[]
FC2-160(1/320C]
The specifications and prices described in this catalog were valid when the catalog was issued. Koyo EEEILE:;K‘ESSRJ;TAH?(;%LSO14 5 9 5

For the latest information, contact our sales persons or see our website.



W FC2-161F[J/321F

0O Hmi Each Part Name and Function

) SENSOR

Bl Panel Explanation Front F2161FC1 _
_1. A @Status display ron The FC2-321F-C-1 displays output for 32 points.
- Displays the Bank / FUN
#REUNEE  2)Bank / FUN display
(®Angle / Rotating speed display

- Displays the angle / rotating speed.
@®Bank / FUN key

®Output display
- Displays the ON/OFF state of output.

(1
INFORMATION
fia

- - Lights the output No. designated by the [Output]
Electronic
Counter key.
—  (®sStartinput display
Tachometer (@D External origin input display
Digital Timer ®Normal display

©@Sets the status display.
P bl .
@ Operation key Back

@ Origin key , N\
- Corrects the origin. — — "
@Mode display HED————®
@ Connector for output |o\4 567 s Jo
012 30C8 910110.C

(Connector for encoder ULl Ll mas

. oc+|pc-| st | B0 | B1 | B2 HOME |PRO| 1.C -E E E
@ MOde dlsplay POWER 10.8 to 26.4V DC MA ®
(®Connector for communication () ——e

- Connection cable: Z-20JP2 (Sold separately)
(RS-232C modular 6 pins)
@ Terminal block
- Provided with the cover

(o1 ®
S
@
B Connection Wiring
DC+ DC- ST BO B1 B2 B3 HOME PRO 1.C
FC2-81F[] [<— Input Common
FC2-161F[1/321F[]
Power Source for Protection Input
FC2-80[] Programmable Cam (Connected for Protection)
FG2-1600/320] + =
- 12/24V DC 2
Power Source é’ >
k5
@
Bank Input
External Origin Input
1. Bank input 3 is equipped only on the FC2-321F-C.
2. The external origin input should be connected to a non-contact output that has no chattering.
3. The output common (O.C) and input common (1.C) are internally short-circuited with the power source-(DC-) terminal.
B Connector Arrangement
@ e Y s ¥ e ¥ e ¥ s ¥ e Y e ¥ sl e ¥ s Y e ¥ s Y e Y c N s c s Y s Y e ¥ e @
e Y s ¥ e ¥ e ¥ s ¥ s ¥ e ¥ sl e ¥ s Y e ¥ e Y e Y c N s c s Y s Y cms ¥ e
e T
FC2161E-C = 1 5 1 6 1 7 1 12 13 14 15 20, 21,22, 23 28,29, 30 31 IFCo-321F-C
I lUse Re
Use Range (0|1 l2]|ajoc8|o |01 locle| 17|18 |19 |0C 24|25 |26 |27 [0C |Use Range
T T r T T W Fuse
O~NO— Power source
for Load
Load QQQQQQQQ FSEVDCVor\oweV
0 7 8 15 6 23 4 31
L ) L T ) L )
Output Output Output Output
K KOYO ELECTRONICS INDUSTRIES CO., LTD. YISk ol o <
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FC2-161F

/321F

Operation Setting

B Connection Connector

Cam Switch Terminal Unit
= u-0oJT Cable for Connecting a Programmable Cam
[ UiF-Si2D and the TF-32D Terminal Unit
(Pl
FC-161F-C
FC-321F-C I (3 m Cable) U-30JH
ol é (1 m Cable) LC-013
il
il FUJITSU COMPONENT LIMITED
(40P Connector) LC-010 Connector : FCN-361J040-AU
Cover : FCN-360C040-J1
1o
U-10J7 im Open price 0 il Wire Cabl U-30JH 3m Open price
Terminal Unit Connection : ne-end Loose Wire Lable ;
Cable (TF-320) U-30JT 3m Open price LC-013 im Open price
U-50JT 5m Open price 40P Connector LC-010 Open price
B Default Setting
Default Setting
Switch 1: Select the rotation direction.

CW: Increases the angle in clockwise rotation as seen from the axle side of the encoder.
CCW: Increase the angle in counterclockwise rotation as seen from the axle side of the encoder.

Power OFF

Switch 2: Select the resolution of the encoder.
360: When using an encoder of 360 resolution / revolution

| Setting DIP Switches }—

720: When using an encoder of 720 resolution / revolution

Switch 3: Select when using the RUN output.
CAM: When using all output as CAM output
RUN: When using a specific output as the RUN output*

CCW 720 RUN
ON *Specific output that enables RUN output

ﬂ ﬂ ﬂ FC2-81F-C: Output 7

FC2-161F-C: Output 15

OFF W 360 Cam FC2-321F-C: Output 31
The RUN output turns ON during normal operation in the operation and

Setting for adjustment mode, and OFF when an error occurs.

shipment

from factory

Power ON
Delete All the Output Area - Setting or teaching mode
Settings Delete all the output area settings.

[Delete] [Write] [Execute]

| Deletion of Origin Correction

- Teaching mode
Delete the origin correction. FC2-161F-C: Banks O to 7

[Delete] [Origin] [Execute] FC2-321F-C: Banks 0 to 9
Note) The deletion operation is required for each bank.

(Initial Setting Complete )

Setting

- Setting and teaching mode
Set the output area and set, change, or delete the origin correction.

NG Check if the output area setting / origin correction value are correct

OK

. - Adjustment mode
Adjustment Fine-tune the output area setting in the test run.
(If not necessary, operate the programmable cam in the run mode.)

NG Check if output is appropriate.

OK

- Operation mode
Run

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.

Operate the programmable cam.
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Electronic Counter / Controller

FC2-161F

Operation Setting

/321F

BList of Operations

Operation Mode
0 . o = = o
Function Operating Procedures @ § s | 8
S| = |2 |2
c |1& | 8|58
Select the mode with the [Mode] key. The mode is selected from the current mode sequentially.
1| Switching of Operation Mode ™ Setting —= Teaching — Adjustment — Operation N BN BN B )
The mode selected with the [Execute] key is determined and becomes the operation mode.
2 | Display Switching The angle display and the rotating speed display are alternately switched with the [Display] key. X X (] [ J
3 | Designation of Bank No. Press the [Bank] (*) key and designate the bank No. [ ] [ ] X X
— Press the [Output —] key or the [«— Output] (*) key, and designate output. Every time the key is
o el o Wt pressed, the lighting position of the output display changes. 4 L L4 4
) Designate the bank No. (*) and the output No., and press the [Readout 1] (*) or the [Readout ]
5 | Readout of Output Area Setting key. The ON and OFF angle are alternately read out. L L L L
6 | Deletion of One Outout Area Settin After reading out the output area setting you want to delete, press the [Delete] [Execute] keys to o o % %
P 9 delete the read-out output area setting.
7 Deletion of All Output Area Settings of Designate the bank No. (*) and the output No., and press the [Delete] [Output —] (or [« Output] (*)) P ) > ~
Designated Output [Execute] keys to delete the settings.
8 Deletion of All Output Area Settings in Designate the bank No. () and press the [Delete][Bank][Execute] keys to delete the settings. o o % %
Designated Bank However, the origin correction setting is not deleted. Note 1
) ) Press the [Delete][Write][Execute] keys to delete the settings.
¢ Dol @Al O LA i However, the origin correction setting is not deleted. LA X .
Designate the bank No. (*) and the output No.
10 | Writing of Output Area Setting Display the angle you want to set with the [+] key or the [-] key, and write it with the [Write] key. { ] X X X
(The angles are set in the order of ON angle and OFF angle.)
Designate the bank No. (*) and the output No.
11 | Writing of Output Area Setting (Teaching) | Rotate and then stop the encoder at the position you want to set, and write the output area setting X [ ) X X
with the [Write] key. (The angles are set in the order of ON angle and OFF angle.)
Set the bank No. (*),rotate the encoder and then stop it at the mechanical origin, and press the
12 | Setting of Origin Correction [Origin] key to select the angle of origin. X [ ] X X
With the operation of the [Write] key, the origin is written and the position becomes 0°.
. - ) Set the bank No. (*) and press the [Delete][Origin][Execute] keys to delete the origin correction. The x
1 || DeEien e Qi Ceresie output angle of the encoder is displayed as it is. x ® %
Read out the ON angle or OFF angle set value you want to change.
14 | Change of Output Area Setting Press the [+] key or the [-] key, and display the set value you want to change. Then, press the [ ] X X X
[Write] key and write the changed value.
N ’ . Read out the ON angle or OFF angle set value you want to change.
15 (F)Insrkig:]ng Gl i e g ey The angles increase with the operation of the [+] key. % % PY %
(E[r)1abled Only when Starting Input is ON) The angle decreases with the operation of the [-] key.
v 9 inp Simultaneously with the completion of changes (fine-tuning), the output operation changes.

(* mark): FC2-81F-C-1 does not have the [Bank], [« Output], and [Readout 1] keys.
Regarding the operation for setting special features, see the operation manual.

Note 1) FC2-161F-C-1/FC2-321F-C-1 are abolished.

BList of Error Codes

Error Code - . .
Display Contents Description Cause / Corrective Action
Rotary encoder The designation of the resolution of the rotary encoder does not - Setting of the DIP switch is different.
E18 conneyction error correspond to the designation of the resolution of the - Check the resolution of the rotary encoder.
programmable cam. - Failure of the rotary encoder.
E19 The output of a rotary encoder that does not exist was detected. | - Failure of the rotary encoder (Unconnected).
Rotary encoder code - Disconnection or short-circuit of the connection cable of the
error o ) rotary encoder.
E20 The rotary encoder code is discontinuous. - Effects of exogenous noise.
The contents of set values (output, origin correction, and - Effects of excessive noise.
E21 Memory change Error advancing) have been changed. - Delete all the set values and reenter all settings.
. The programmable cam cannot respond to the rotating speed of - Check the rotating speed of the rotary encoder.
E30 Rotational speed error the rotary encoder. - Check the resolution of the rotary encoder.
SetValue LED . The output area setting is duplicated. - Aflter deleting or changing the duplicated set value, reset the set
Blinking Setting value error value.
The output area setting is protected. - Check the protection input.
E\atszDlspIay Bank error A bank that does not exist is designated in the bank input. - Check the bank input.
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Electronic Counter / Controller

FC2-161F

/321F

Dimensions

BEDimensions

(Unit: mm)

Body of the FC2-161F-C-1/321F-C-1

145

9.5 |

90

= e /O = -/

HE 88

CION
CJOFF

D D D Rayo Fez-161F-c-1

= = =

s | H

= ] =
FC2-161F-C-1

* The FC2-321F-C-1 displays output for 32 points.

Panel-cut Dimensions for Embedded Installation
Panel thickness 0.5 to 4 mm

135400

J‘
i

02
EManual

Name of Reference

Contents

FC Series Operation Manual

How to operate the FC2-81F-C-1, FC2-161F-C-1/321F-C-1

The manuals above can be downloaded from our website at http://www.koyoele.co.jp.

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Electronic Counter / Controller

""" FC2-80[], FC2-160[1/320

0 Features

Wi SENSOR . 7
Surface-Mount Installation Type —EEEE

4l ENCODER

Cam Controller

- An electronic programmable cam that features
}ﬁ INFORMATION usability and high performance in a compact body
- The surface-mount installation type has three models
according to the control scale.

Electronic
Counter
Tachometer
Digital Timer B Features
e - Easy operation High position accuracy detection / control
Cam The programmable cams can be easily operated with the feeling of a Since an optical absolute encoder is used for the sensor, the
digital switch. programmable cam can achieve much better linearity compared with
resolvers. Moreover, it causes no errors even when the sensor is replaced.
- Settings cannot be changed during operation.
Using the adjustment mode, the ON/OFF position can be fine-tuned High speed response
without stopping the machine. 1600 rpm (800 rpm when the resolution is 720)
- Easy tooling change Protection function that prevents malfunctions
Since the FC2-160-1 can register 8 programs and the FC2-320-1 can If the protection input is short-circuited after adjustments are made or
register 10 programs, any program can be selected by switching the bank before the shipment of a machine, this feature prevents end users from
input at the time of tooling change. accidentally operating equipment, thus eliminating trouble.
- Automatic correction of advancing angle Rotation state can be grasped at a glance.
(FC2-320-1) The programmable cams are equipped with a roulette display that enables
To correct the response delay of a machine (actuator), the programmable users to grasp the rotation direction and rotation position at a glance.
cam has 8 built-in output points that can automatically correct the ON/
OFF timing of the CAM output according to the change in the number of Equipped with an origin correction function.
revolutions. It is not necessary to align the angle to mount an encoder.
- Equipped with multipurpose communication ports DIN rail installation
(FC2-160-1, FC2-320-1) The installation on DIN rails and screws are both supported.
If the ports are used in communications with a PLC, the PLC can issue the
EggingDD/smF[ operation commands to and change the set values of the programmable Battery-less
cams, and the programmable cams can read the angle and output state No battery is required owing to an onboard EEPROM.
from the PLC. Programs can be copied between FC and FC.
- Fully equipped with an enhanced absolute type of
rotary encoder as a sensor
The lineup consists of the compact (outside diameter @ 50mm / depth
35mm) TRD-NA series, robust TRD-K series, and environmental-resistant
TRD-KL series, which can be selected according to applications.
6 0 0 K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website W
oyo GENERAL CATALOG 2014 Latest catalog (free) is available online. http://www.koyoele.co.jp/english/




Electronic Counter / Controller

FC2-80

, FC2-160

/320

Specifications
B General Specifications
Items FC2-80-C-1 FC2-160-1 FC2-320-1

Supply Voltage 10.81026.4V DC 8510264 VAC

Power Consumption 5W 20 VA

Ambient Operating _ .

Temperature 1010 +50°C

Storage Temperature —20t0 +70°C (No freezing)

ﬁse / Storage AlaRITE 35 to 85% RH (No condensation)

umidity
Dielectric Voltage Not specified because the part betweenthe DC | 2kV 1 min (Between AC line input / input/output and chassis)
power supply and input-output terminal is not
Insulation Resistance insulated. 20 MQ (Between AC line input / input/output and chassis)
N . Endurance: Displacement amplitude: 0.5 mm, frequency: 10 to 55 Hz, 3 axial directions
Viration Resistance Malfunction: Displacement amplitude: 0.35 mm, frequency: 10 to 55 Hz, 3 axial directions
Impact Resistance Endurance: 490 m/s?, 3 axial directions Malfunction: 98 m/s?, 3 axial directions
. . Between power supply terminals: 1.0 kV Between power supply terminals: 1.5 kV
Noise Resistance -
(Pulse width 1 ps / Start-up 1 ns/Square wave pulse)

Size (mm) 105 W x 1000 H x 66 D 140 W x 100 Hx 66 D 195W x 100 Hx 66 D
Weight (g) 300 450 550

Accessories No

Price Open ‘ Open Open

B Function/Performance Specifications

Items FC2-80-C-1 FC2-160-1 FC2-320-1

Number of Input Points

Starting input: 1 point/
Protection input: 1 point

Starting input: 1 point/
Bank input: 3 points/
Protection input: 1 point

Starting input: 1 point/
Bank input: 4 points/
Protection input: 1 point

Resolution

360/720 per rotation (Switched from a DIP switch)

Encoder Input

H: 7.5V (OFF)/L: 0 to 2 V (ON) (Open collector withstanding pressure: 14 V or more)

Control Input

H: 7.5t0 30 V (OFF)/L: O o 2V (ON)

. . 32 points
e 07 L2 8 points 16 points (Advancing angle can be set in 8 points.)
Output Specifications NPN open collector ~ Withstanding voltage 35 V or lower / Current 0.1 A or lower / Residual voltage: 1.5 V or lower
16 settings for a total of 8 outputs
Number of Qutput Area | (There is no restriction on the number of settings | 32 settings for a total of 16 outputs 64 settings for a total of 32 outputs
Settings per output as long as the total number of settings | (32 times per bank) (64 times per bank)

is within 16.)

Response Rotating

Resolution 360: 300/

Resolution 360: 1600/

Resolution 360: 1600/

Speed . : . : Resolution 720: 800

t/min (rpm) Resolution 720: 150 Resolution 720: 800 (No advancing setting)

Output Response Time 550 ps or less 250 ps or less 250 ps or less (No advancing setting)
Power Supply Start Time | 2 s or less

Number of banks

1

8 (Banks 0 to 7)

10 (Banks 010 9)

Display Switching Angle / Rotating speed (Switched from a DIP switch)

CW/CCW Direction ) )

Switching Switched from a DIP switch

RUN Output — ON at normal time (Switched from a DIP switch): Operation adjustment mode*

Origin Correction

Arbitrary point becomes the origin.

Program Memory

EEPROM

Program Storage

Advancing Function

Available (Only output 0 to 7)

Pulse Output Setting

The number of pulses that can be set for the resolution can be arbitrarily selected.
(One pulse output setting is equivalent to one output area setting.)

* The output of the final No. is set to either CAM output or RUN output from the DIP switch.
*Memory card for the FC2-320-1 The M-01F has been discontinued.

The specifications and prices described in this catalog were valid when the catalog was issued.

For the latest information, contact our sales persons or see our website.
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Bl rLo
FC2-80

HMI .
O Each Part Name and Function
) SENSOR )
B Panel Explanation Front
ron
4l ENCODER  (DAngle / Rotating speed (@ Rotation position display
dispay = |- | - Displays the angle in units of 30"
- Displays the angle / rotating speed. ‘ <~ 900 1 GLE E',"\‘—@ ®Action indicati
PO S R N N SR o ction indication
:‘ INFORMATION ®OUtPUt display ®—|.., L L’ L’ ::::;ONE‘\ ,' - Angle / rotating speed / ON/OFF / set
- Displays the ON/OFF state of output. I IERREWERY E-smm; el ® value / starting / teaching
- Lights the output No. designated by the % 1 |'-i?+-6n:'!'-"-"-'! 1T 1 Koyo rozsoct
(Output] key. e m T e Operation ke
C I| /w :OL ~+ || our [/mooe|; @ P y
. . PRG 1 ‘—(:
T @COrlgltnt:ey” ® | H(/-w ETESTE orr || — |[rero]| o | (0 DIP switches
Counter - Lorrects the origin. | =~ e e - SW1: Selects the angle increasing
®C f I e e e e e S S e e direction.
Tachometer onnector for encoder e e - SW2: Selects the encoder resolution.
. . | | | | X | | |® : - SW3: Selects the angle / rotating speed
Digital Timer (®Operation mode changing . py
HEEERREREE] |

o o switch L USRS AIZIS
rogramm
- Selects the setting / adjustment /

operation modes.

® Terminal block

B Connection Wiring

[oc+{pc-lprol 0 [ 2 [ 4 [ 6 ]
[st]lic]1]3]s]7]oc]

RRRR PR
®|®| Q|| D|CIIE)

&8 P Output Common
o> ‘ A
|
2 T = Power Source
g T for Load
€2 ! 35V DC or lower
g |
5’ e T Load
a T
FC2-81FT] 8 g 01284567
FC2-161F1/321F] ﬂé é’ Output
> =
FC2-80[] o £ —— Protection Input (Connected for Protection)
FC2-16001/320L] @ IS
5 »
2
o
a
K KOYO ELECTRONICS INDUSTRIES CO., LTD. Visit our website w
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FC2-80

Operation Setting

B Default Setting

Default Setting

| Power OFF

l

Setting DIP Switches

l

| Power ON

l

Setting Mode or
Teaching Mode

l

| Teaching Mode

Initial Setting Complete

Switch 1: Selects the angle increasing direction (seen from the axle side of the rotary encoder).
ON: Increases the angle in counterclockwise rotation / OFF: Increases the angle in clockwise rotation.

Switch 2: Selects the resolution of the rotary encoder.
ON: Uses a rotary encoder of 720 resolution / rotation.
OFF: Uses a rotary encoder of 360 resolution / rotation.

Switch 3: Selects the angle / rotating speed display.

ON: Displays the rotating speed / OFF: Displays the angle.

Read the set contents of the DIP switches.

Deletes all the output area settings.
[Delete] [Off] [On Execute]

Deletes the origin correction.
[Delete] [Origin] [On Execute]

The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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FC2-80

Operation Setting

BiirLo
O wwm

W SENSOR . .
BList of Operations

4l ENCODER Operation Mode
) . > = =
Function Operating Procedures & § s }3
Ed counter =125 |
e |18 |8 ]|¢8
Q9 |\ rorMATION Switch operation / adjustment / setting with the mode changing switch
= o ) _— Setting
1 | Switching of Operation Mode ° i o e o o
[} Adjustment
g — Operation
The setting mode switches sequentially with the [Mode] key.
2 | Switching of Setting Mode — Setting —» Teaching - ® | @ | X | X
Electronic
Counter ) . . .
N Press the [Output] key and designate the output No. (Every time the key is pressed, the lighting
3| Designation of Output No. position of the output display changes.) L4 L L L
Tachometer
4 | Readout of Output Area Setting Designate the output No. and press the [Readout] key. The ON and OFF angle are alternately read PY P P P
Digital Timer out.
- of After reading out the ON angle and the OFF angle in the output area setting you want to delete,
5 | Deletion of One Output Area Setting press the [Delete] [On Execute] keys to delete the setting. If the ON (OFF) angle is deleted, the [ 2N ) X X
corresponding ON (OFF) angle is also deleted.
Deletion of All Output Area Settings of . .
6 Designated Output Designate the output No. and press the [Delete] [Output] [On Execute] keys to delete the settings. [ ] [ ] X X
. . Press the [Delete] [Output] [On Execute] keys to delete the settings. However, the origin correction
7 | Deletion of All Output Area Settings setfing is not deleted. ® |  ® | X | X
Designate the output No. Display the angle you want to set with the [+] key or the [-] key, and write
the ON angle with the [On Execute] key and the OFF angle with the [Off] key. (Write the output area
» ; setting in the order of ON angle and OFF angle.)
8 | Writing of Output Area Setting - ® | X | X | X
{When turning output ON for all angles)
Display the angle of 0° (0.0°), and press the [On Execute][Off] keys to write the output area setting of
all angles as ON.
Designate the output No. Rotate and then stop the rotary encoder at the position you want to set,
9 | Writing of Output Area Setting (Teaching) | and write the ON angle with the [On Execute] key and the OFF angle with the [Off] key. (Write the X [ ] X X
output area setting in the order of ON angle and OFF angle.)
10 | Setting of Origin Correction Rotgiﬁe and then smp the rotary encoder at the mechanical origin, and press the [Origin] key. The % P % %
position becomes 0°.
. - ) Press the [Delete][Origin][On Execute] keys to delete the origin correction. The output angle of the
11 | Deletion of Origin Correction rotary encoder Is displayed as is. X o X X
Read out the ON angle or OFF angle set value you want to change.
) Display the set value you want to change with the [+] key or the [-] key. Write the changed value of
12| Change of Output Area Setting ON angle with the [On Execute] key and the changed value of OFF angle with the [Off] key. (The ON/ L x x x
OFF display blinks once.)
FC2-81F[J ) . ) ) Increase the angle with the [+] key and decrease the angle with the [-] key.
FC2-161FLY/321FL] 13 (F)msr-;tzg:]ng ofiOutput Area Setting|During Simultaneously with the completion of changes (fine-tuning), the output operation changes. (The X | X | @] X
P ON/QFF display continues to blink until the changes are complete.)

FC2-80[]
FC2-160(1/320[]

BList of Error Codes

604 Koyo

Error Code L . .
Display Contents Description Cause / Corrective Action
Rotary encoder The designation of the resolution of the rotary encoder does not - Setting of the DIP switch is different.
E18 ye correspond to the designation of the resolution of the - Check the resolution of the rotary encoder.
connection error :
programmable cam. - Failure of the rotary encoder.
- Setting of the DIP switch is different.
Rotary encoder code The output of a rotary encoder that does not exist was detected. - Failure of the rotary encoder (Unconnected).
E19 error/y The cam-operated switch cannot respond to the rotating speed of | - Disconnection or short-circuit of the connection cable of the
) . the rotary encoder. rotary encoder.
Cord discontinuous error The rotary encoder code is discontinuous. - Effects of exogenous noise.
- Check the rotating speed of the rotary encoder.
The contents of set values (output, origin correction, and - Effects of excessive noise. /-Delete all the set values and reenter
E21 Memory cfiange error advancing) have been changed. all settings.
gﬁ;l\(/iilge LED Setting value error The output area setting is duplicated. - Cgﬁg deleting or changing the duplicated set value, reset the set

KOYO ELECTRONICS INDUSTRIES CO., LTD.
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Electronic Counter / Controller

FC2-80

Dimensions

BDimensions  (nit: mm)
Body of the FC2-80-C-1
i 105 i i_8 i_ 66 |
[N =)
BE88 1=
5 Se
3 %E"é‘%é‘é‘é‘é' 2 . :;:I:E;‘r:)?mal Center
- tDIN Rail Center
O
\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\

| (105) |
94 Hole for 2-M4 Screw
\
I T ”””””” -
| : :
1 \ \
‘ I I
I | i
! ‘ \
| | | _
O L I ol 8
& 2
! I ! =
I
\
\ 1
I
! \
\ 1
I
|
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The specifications and prices described in this catalog were valid when the catalog was issued.
For the latest information, contact our sales persons or see our website.
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Electronic Counter / Controller

W FC2-160
03 rwmi Each Part Name and Function
W SENSOR i
M Panel Explanation Front
4l ENCODER (D Bank display

- Displays the bank No. designated in the bank
input.

e ' "h |
. /min 1 Lg (:)

C [
- Displays the bank No. designated with the [Bank] ® | » / 001 ::3& Loy I
Q0 |\ -oruaTion key. I | L=_1| o -mm: Yo’
'-
@Angle / Rotating speed display
- Displays the angle / rotating speed. @
11
®Output display
Electronic - Displays the ON/OFF state of output.
ity - Lights the output No. designated by the [Output]
Tachometer key'
Digital Timer @DIP switches

Programmable
Cam

FC2-81FL
FC2-161F1/321F(]

FC2-80[]
FC2-160(1/320[]

- SW1: Selects the angle increasing direction.

- SW2: Selects the encoder resolution.

- SW3: Selects the angle / rotating speed display.

- SW4: Selects the RUN output and the CAM
output.

(®Mode display
- Displays the setting / teaching mode.

(®Connector for encoder

(@ Operation mode changing switch
- Selects the setting / adjustment / operation
modes.

® Terminal block

@ Rotation position display
- Displays the angle in units of 30",

(0 Action indication
- Angle / rotating speed / ON/OFF / set value /
starting / normal

(D Operation key

@@ Connector for communication
- RS-232C communication port

B Connection Wiring

[rc]c[Bofe2]ic]

10]12] 14

Joc]

I

—~

o
(¢}
— o

18]
[Ac[sT[B1 [PRo[ [2]4
&

BRI

)
®

l
€|3[11[13[15]4-RUN

XXX R[R]P]P][P|XX[X[R]P]|®)]
52 . | ouput
S » < utput Common
jo}
ke § o D E = Power Source
€0 8 v, forload
é 15} 5 5 35V DC or lower
= [o% o
g £ S E Load
a 2 tleeeeseee"ecececee
o} b= 8 91011 12131415
ke £ E01234567 (RUN)
8 5 O\ 5 | L |
e 5 utput Output
3 2
5 Protection Input (Connected for Protection)
3
a
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FC2-320(] "~ ™

Each Part Name and Function "' O

: SENSOR  Hie
B Panel Explanation

(DBank display eNcoDER Il
D|splays the bank No. designated in the bank | | p— ; P |
= - - = = ¢ NTER
: ]
et 1Tl Naws
- Displays the bank No. designated with the [Bank] O . , ) ’ I , ,,,,,,,,,,,,, \ 7
key. =1 =" = = = | mnr == At 1
- Displays the saving, reproduction, and checking ®—| :'C/’N I START | © B
. . ’ [l imor__ mooom; Koo reaseos
operation selected with the [+] key. % T "
5} — | Mope / —+ |[ our [ Bank |
I I // MODEJ-,PRG l 1) <—J I
\TCH 11
®Ang|e/R0tatlng Speed dlsplay 7 I |\ )) @TEST 5: DCCAM F <|: H‘é')‘AE off || — || READ| cLR : O
- Displays the angle / rotating speed. [ RUN - misave s N | | S — ;
- Displays the advancing angle or the advancing g‘ec“tomc
rotating speed. ounter
- Displays the saving, playback, and checking Tachometer
operation.
@Output dlsplay Digital Timer
- Displays the ON/OFF state of output. Programmable
- Lights the output No. designated by the [Output] Cam
key. Side
s
@DIP switches [ U
- SWH1: Selects the angle increasing direction. |:|
- SW2: Selects the encoder resolution.
- SW3: Selects the angle / rotating speed display.
- SW4: Selects the RUN output and the CAM output. @—@
(®Mode display
- Displays the setting / teaching / advancing / saving.
(® Connector for encoder I
(@ Operation mode changing switch
- Selects the setting / adjustment / operation modes.
®Terminal block
(@Rotation position display
- Displays the angle in units of 30°./ Displays the
execution state of the saving, playback, and
checking operations.
FC2-81F]
@0 Action indication FC2-161FC1/321FL]
- Angle / rotating speed / ON/OFF / set value /
starting / normal Fe2160LY/320L]
(D Operation key
@@ Connector for communication
- RS-232C communication port
B Connection Wiring
[ac] c [Bo]B2fPRO[ 0 [ 246 Joc] o [18]15]16]18]20]22]oc]es]2r]20]3a1+RUN
[ac[st]ei[Bs]ic] 1 [a]5]7][8]10]12]1]oc][17[19]21]23]24]26]28]30]0C]
RRRRRRR[R[R]R[R]R|RRRRR[R[R]R]R]R[)]
X X[P[X]XX XXX XX X]P] XXX X]P] XXX @]
€0
8 <>( AH. L J,é ° Output Common
%% g g E — Power Source
E o\ E 5 £ — for Load
5 3 = 2 g g 35V DC or lower
2° | | : g g g
a = S ) @) o]
“E '{g ‘6755‘ §O1234567‘ ‘8910111213141§ ]617181920212?2? ‘2425262728293031‘ (RUN)
% o Bank Input g Output Output Output Output
& 2
g — Protection Input (Connected for Protection)
a
The specifications and prices described in this catalog were valid when the catalog was issued. Ko o EE;ILEE(:E:‘ESSZJ;TAWIE.SSELTZDO14 6 0 7
For the latest information, contact our sales persons or see our website. y
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4l ENCODER

Electronic Counter / Controller

FC2-160

Operation Setting

/320

B Default Setting

Default Setting

["Switch 1: Selects the angle increasing direction (seen from the axle side of the rotary encoder).
ON: Increases the angle in counterclockwise rotation / OFF: Increases the angle in clockwise rotation.

Ed counter
Switch 2: Selects the resolution of the rotary encoder.
0 P Fr ON: Uses a rotary encoder of 720 resolution / rotation.
" INFORMATION ower O OFF: Uses a rotary encoder of 360 resolution / rotation.
l Switch 3: Selects the angle / rotating speed display.
) ] ON: Displays the rotating speed / OFF: Displays the angle.
Setting DIP Switches
Switch 4: Selects the RUN / CAM output.
- ) ON: RUN output / OFF: CAM output
ectronic L
ity | Power ON Read the set contents of the DIP switches. Dip Switch
ON
Tachometer l |:| |:| |:| |:|
OFF
Digital Timer Setting Mode or Deletes all the output area settings. 12 3 4
Teaching Mode [Delete] [Off] [On Execute]
Programmable
Cam l
Deletes the origin correction for each bank.
| Teaching Mode }7 (FC2-160-1: Banks 0 to 7 / FC2-320-1: Banks 0 to 9)
[Delete] [Origin] [On Execute]
Initial Setting Complete
HList of Operations
Operation Mode
n q | = = | ©
Function Operating Procedures & § 5 g HE
SIZ|8 (3|2 |2
Model |€ |& |3 ENE
Switch operation / adjustment / setting with the mode changing switch FC2-160-1 | —
1 | Switching of Operation Mode o Semng [ X ] [ ]
[ Adjustment
®—__ (peration FC2-320-1 ([ 2K J
The setting mode switches sequentially with the [Mode] key. FC2-160-1 —|—
2 | Switching of Setting Mode (OnlyFC2-320)  (Only FC2-320) o e X | X
’—- Setting— Teaching — Advancing — Saving ] FC2-320-1 o e
FC2-81F(] 3 | Designation of Bank N Press the [Bank] key and designate the bank N Fe21007 g | @l =1 x |
- nation nk No. T n n n nk No.
FO216TFT /32 1F ] esignation of Bank No ess the [Bank] key and designate the bank No F2-3201 ®
FC2-80(] . Press the [Output] key and designate the output No. (Every time the key is pressed, | FC2-160-1 — =
4| Designation of Output No. the lighting position of the output display changes.) FC2-320-1 ¢ @ X oo
Designate the bank No. and the output No., and press the [Readout] key. The ON and FC2-160-1 |
OFF angle are alternately read out.
5 | Readout of Output Area Setting o e [ 2K J
{When the pulse output is already set) F02-320-1 « | %
The ON start angle of the pulse output and the pulse number are alternately read out.
' ' After reading out the ON angle and the OFF angle in the output area setting you want | FC2-160-1 —|—
8 | RN @O QAT el to delete, press the [Delete] [On Execute] keys to delete the setting. FC2-320-1 ¢ e X | X |
Deletion of All Output Area Settings of Designate the bank No. and the output No., and press the [Delete] [Output] [On FC2-160-1 —|—
7 | Desi . [ BN J X | X
esignated Output Execute] keys to delete the settings. FC2-320-1 X | X
g | Deletion of All Output Area Settingsin | Designate the bank No. and press the [Delete][Bank][On Execute] keys to delete the | FC2-160-1 o e | —|x|x
Designated Bank settings. FC2-320-1 X | X
: ) Press the [Delete] [Output] [On Execute] keys to delete the settings. However, the FC2-160-1 — =
& | Clelier o el i a b gl origin correction setting is not deleted. FC2-320-1 oo X | X x|
Designate the bank No. and the output No.
Designate the output No. Display the angle you want to set with the [+] key or the [-]
key, and write the ON angle with the [On Execute] key and the OFF angle with the FC2-160-1 —|—
[Off] key. (Write the output area setting in the order of ON angle and OFF angle.)
10 | Writing of Output Area Setting {When setting the pulse output) @ X X | X
Designate the bank No. and the output No.
Display the ON start angle of pulse with the [+] key or the [-] key, and press the [On
Execute][Off] keys. FC2-320-1 X | X
Next, select the pulse number with the [+] key or [-] key, and write the output area
setting with the [On Execute] key.
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FC2-160[ 1/320

Operation Setting

PLC

miil
O

HMI

SENSOR  Hie

Operation Mode
pg =
Function Operating Procedures 2 g S IRs § ENCODER 4l
2 53|52
Model |< |& |2 |C |88
. COUNTER [
Designate the bank No. and the output No. FC2-160-1 — | —
1 Writing of Output Area Setting Rotate and then stop the rotary encoder at the position you want to set, and write the x|l@® %
(Teaching) ON angle with the [On Execute] key and the OFF angle with the [Off] key. (Write the INFORMATION }a
output area setting in the order of ON angle and OFF angle.) FC2-320-1 x| X
) - ) Designate the bank. Rotate and stop the rotary encoder at the mechanical origin, and | FC2-160-1 — |
12| SR Sl CeriEaien press the [Origin] key. The position becomes 0°. FC2-320-1 x| ® X | x XX
i ioi iai FC2-160-1 —|—
13 | Deletion of Origin Correction Demgngte the bank. Press the [Delete][Or\glp][Qn Execute] keys to delete the origin x| @ x| %
correction. The output angle of the encoder is displayed as is. FC2-320-1 X | X Electronic
Counter
Read out the ON angle or OFF angle set value you want to change. FC2-160-1 — = B
A Display the set value you want to change with the [+] key or the [-] key. Write the Tachometer
iilenanoeloonipuTaEaeting changed value of ON angle with the [On Execute] key and the changed value of OFF ® X XX
angle with the [Off] key. (The ON/OFF display blinks once.) FC2-320-1 XX
Digital Timer
15 | Fine-Tuning of Output Area Setting During | Read out the ON angle or OFF angle set value you want to change. FC21801 | |, == ® x
Operation Increase the angle with the [+] key and decrease the angle with the [-] key. FC2-320-1 X | X
am
) . . Designate the bank No. and the output No., and press the [Readout] key. The setting oy
16| Reading Out the Advancing Setting of advancing angle and advancing rotating speed are alternately read out. FC2:320-1 | X | X | @ | X | X | X
Designate the bank No. and the output No., and read out the advancing angle or the
- ) ) advancing rotating speed you want to set. Next, display the set values (advancing Ao
1| Writing the Advancing Setting angle and advancing rotating speed) with the [+] key or the [-] key, and press the [On FC2:320-1 | X | X | @] X | X | X
Execute] key to write the set values.
Designate the bank No. and the output No., and press the [Delete][On Execute] keys
to delete the advancing setting. Both advancing angle and advancing rotating speed
. . ) become 0.
188 [DeletonloftiiAdvancingiSetting In the cases of the deletion of all designated output area settings / deletion of all FC2:320-1 | X | X | @] X | X | X
output area settings of designated bank / deletion of all output area settings, the
advancing setting is also deleted.
. When performing s (save) and | (load), connect the FC2-160-1/FC2-320-1 via the
Gl (Bensnlio o L communication port. (Used cable: Z-20JP2 )
. Press the [Delete] [Mode] keys to display COPY in the angle / rotating speed display.
thanging toithe Copy Mode Press the [On Execute] key to move to the selection of the copy operation.
Select the copy operation with the [+] key or the [-] key. FC2-160-1
Angle /
D?:r;l; Rotating Operation
piay speed display
S - Save (Saving): Saving to external FC2-160-1/320
Selection of the Copy Operation , o Load (Duplicate): Duplication from external FC2-160- _—
: EFL /320 Fo2-81F]
19 @ | X | X |X|X|X FC2-161FC1/321F ]
Copy (Transfer): Copying between internal banks
c -FL- . FC2-80[]
t (Operating the FC2-160-1/FC2-320-1)
Press the [On Execute] key to move to the selection of the copy bank.
Display the bank subject to the copy operation with the [Bank] key, and select it with
the [On Execute] key. (Display blinks after selection.) FC2-320-1
) Save Load Copy
. Angle / Rotating speed
Selection of a Gopy Bank and the display @ | Self-bank Other bank | Source bank
Execution of the Copy Operation -0
® | Other bank Self-bank | Source bank
il ALL | Allbanks All banks —
If you press the [On Execute] key again, the copy operation is executed.
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FC2-160[ /320

Operation Setting

MList of Error Codes

Error Code - . .
Display Contents Description Cause / Corrective Action
The designation of the resolution of the rotary encoder does not - Setting of the DIP switch is different.
E18 Encoder connection error correspond to the designation of the resolution of the - Check the resolution of the rotary encoder.
programmable cam. - Failure of the rotary encoder.
E19 Encoder code error The output of a rotary encoder that does not exist was detected. | - Failure of the rotary encoder (Unconnected).
- Disconnection or short-circuit of the connection cable of
the rotary encoder.
E20 Encoder code error The rotary encoder code is discontinuous. - Effects of exogenous noise.
The contents of set values (output, origin correction, and - Effects of excessive noise.
B2t Memory Change Error advancing) have been changed. - Delete all the set values and reenter all settings.
) The programmable cam cannot respond to the rotating speed of
E30 Rotational speed error the rotary encoder,
E;g t0 99 Communications were not performed normally. gnzgtmg ggemrgggcﬁt;%zgata'
—  Communication error - Check the protection input.
£80 1089 Communications were not performed normally in the copy - Disconnection or short-circuit of the communication cable.
0 operation. - Effects of exogenous noise.
Set Value LED . Lo . - After deleting or changing the duplicated set value, reset the
Blinking Setting value error The output area setting is duplicated. setvalue.
Ei\atngDlsplay Bank error A bank that does not exist is designated in the bank input. - Check the bank input.

-Advancing Angle Function of FC2-230-1 * Only the FC2-320-1 has the advancing angle function.

1.Setting and operation
Set the advancing function according to the "17 Writing the advancing setting" in the list of operation.

Advancing anglg- -« --eeeeeee Sets how many degrees the ON/OFF angle of the CAM output should be advanced at any rotating speed (set as the
advancing rotating speed).

Advancing rotating speed -+ Sets the advancing rotating speed that is used to specify the rotating speed in the setting of advancing angle (in units of 10
rpm).

2.Advancing operation

Number of Advancing Setting 1 2 3 4

Points
Output Response Time
(Output 0 to 7) pis 345 | 365 | 380 | 400 | 420 | 435 | 465 | 470
360 11 1
|| mesalliag ;100 | 1,000 | 900 | 800 | 700 | 600 | 500 | 500
Response Rotating
Speed (rpm) 720
Resolution 550 | 500 | 450 | 400 | 350 | 300 | 250 | 250

(Reminders)

- Advancing is enabled only when the off width is 2° or more in the output area setting.

- The advancing operation slowly follows the change of the rotating speed.

- If rotation stops, a 0 rotating speed is output within 170 ms from the stop.

- The response rotating speed and response time differ according to the advancing setting point.
(Only output 0 to 7)

B Example Application [Print Machine Control]

1.The FC is used for controlling the stop angle of the e
printing cylinder.
The stop position of the machine plate is controlled so that it is placed at the
location of clamp when the machine plate is mounted to the printing cylinder.
2.The rotary encoder is used for correcting the color
deviation in multicolored printing.
The printing cylinder's angle of mounting to the drive shaft and the left and right
position are fine-tuned (£1.00 mm).

5
\ \\w““&? )

It reduces the machine adjustment man-hours. “\\‘

It is also used for transport machine control, multistory parking lots, and machine Absolute Moto
Rotary Encoder r

tool control.
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HMI ()]

Dimensions
SENSOR  Hie
BDimensions  unit:mm)
Body of the FC2-160-1 ENCODER 4l
| 140 | 8 66 |
\ | COUNTER ]
-5 —
g PN INFORMATION }‘
88 = <)
i
oooooooooooooooo g
o — I} E;terna\ Center
S .
- @ = tDIN Rail Center
- Electronic
T T T T T T T T T T T T T T T T Counter
T T T T T T T T T T T T T T T T
Tachometer
— — Digital Timer
Panel-cut Dimensions for Embedded Installation of FC2-160-1
| (140) |
129 ‘ Hole for 2-M4 Screw
| |~
T T T éf ’ SR
1 ! \
\ | :
| | \
\ w 1
! | \ -
B - -
| i |
| | \
| | :
s | |
N [ '
I
Body of the FC2-320-1
i 195 i .8 66 |
o, FC2-81F[]
g g g g g — A FC2-161F1/321F]
N I\ 0
5 ° S FC2-80(]
ooooooooooooooog o o O FC2-160[1/320[]
o EEEEEEEEEEEEEEE =R =1 }Externa\Center
o L2
- @ 5 DIN Rail Center
T O
T T T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T T T T
Panel-cut Dimensions for Embedded Installations of FC2-320-1
| (195) |
184 \ Hole for 2-M4 Screw
| |
| | 1 i
| \ \
\ ‘ |
| | |
\ | | _
e e L ag
1 | \
\ ! |
: | \
\ ‘ |
b | |
Q‘E ,,,,,,,,,,,,,,,, 4 ,,,,,,,,,,,,,,,,,,, l '
The specifications and prices described in this catalog were valid when the catalog was issued. Koyo EEELE:E:‘ESSZ\U;?S(;%LSO14 6 1 1
For the latest information, contact our sales persons or see our website.



