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| ntroduction

€ Dimension and Installation Instruction

Aluminum rail support

\/
110 mm 100 mm

& Specification

/

ggg N

Power Supply AC 220V £ 15%
2 group Al DC 0~10V input > 12bit resolution >
input impedance 200K
1 group AO DC 0~10V output > max SmA - 12bit
resolution
4 group DI Contacts or Low Active

3 group RELAY DO

Relay A Contact 5A 250VAC/30VDC

1 group ENCODER AB
input
sk Avaliable while the setting of
main speed is frequency.

Hardware Specification

ENCODER AB or single phrase input -
frequency converting time at your own
choice > 4-time process for AB-phrase -

RS-485 MODBUS
Communication Interface

RS-485 Interface MODBUS RTU
Agreement > which execute many functions
as start ~ modify

~ assigned output ~ reading and so on -

2



& Specification

Could be executed by analogy input ~ frequency change of ENCODER
and so on, which process with the time of acceleration or deceleration -

Command of
main Speed

Feedback central point setting at random by analogy input

Feedback
method

PID + outer diameter of roll calculation function

c
(O]
E T
5 2
- O
< E
- RS-485 MODBUS RTU » Speed : 2400~19200.
i)
©
Q
c
>
£
£
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Place Indoor > non-corrosiveness air or
% liquid ~ no-dust space
g Operating temperature range 0°C TO 60°C
S Storage temperature range 0°C TO 60°C
c
L Environment Humidity limit Under 90% RH




BASIC STRUCTURE ON HARDWARE

¢ Wiring

Single-phrase

0~10V)
Power AC220V 19 (
L Vout l Inverter or
20 6 i
N ——————=9 @ Vcom ® DC Driver
21 FBC-812
— ¢ FG
— RY1A 22
- ogde
Feedback high alarm
o 4 . RY1C| 23
A10V
(0~10V) 1 RY2A 24
< ) All ogdle)
Main Speedcommand Feedback low alarm
° ® RY2C| 25
Acom
RY3A 26
P (0~10v) 2 O
< Al2 Output over alarm
RY3C| 27
| Signal Feedback RY1,2,3 are multi-function
RELAY : 240 AC 1/8HP
Power Supply output 7 . +12V 24DC 5A
Max.100mA RS485+ 17
RUN/STOP MODBUS .
o O 9 ¢ INP1 RS485. ¢ 18 (Communication)
RESET ENCODER Feedback
o~ O 10¢ INP2 s 112y 22 2V Push-Pull or O.C.
Processing second integration
O/O 11' INP3 x 0V
Joggle Output WE-A® Lo
oggle Outpu wRE-
O 12 ® INP4 16 ~
< E-B
¢ Avaliable while the
8 4 OV
setting of main speed
INP2,3,4 are multi-function

is frequency.
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EXPLANATION OF PANEL DISPLAY AND

OPERATION

& Panel Description

1% 2 A 22 ¥ 24 25 W ;7
FG T 82 2= 4
EEEEE I

AC FOWER

RB-C1 [/ REGULATOR

‘ »

LCD Display

" CATCH .  ALARM LINK

o>  RUN
LED Lamp
m SEL + — |ENTR

Parameter-selected  UP Down Input-confirmed
Button Button Button  Button

[

=~ Al1

<= Al2

= ACON
= A0V
A WOUT
» WCOOM
-+ 2Y

-
=
-
a

o INP1
INP2
INP3

=—H-Pk
+12W
ov
E-A
E
485+
486

& LED Description :

(1) RUN LAMP : When FBC-812 stops running > RUN lamp lights off -
When FBC-812 starts running » RUN lamp keeps light -

(2) CATCH LAMP : When FBC-812 runs and feedback value equals to expected
value > this lamp will light up, which means normal tracking -

(3) ALARM LAMP : The lamp Lights up when detecting the abnormal situation -

(4) LINK LAMP : LINK lamp flashes once as finishing communication each time by
connecting external devices through RS-485 interface.



& Parameter Setting Method (Key-operated explanation) :

(1) < SEL > : Press "Parameter-selected(SEL)” button > LCD will displays the number
and content of parameters - (PIs refer below Drawing 2)

(2) <+ >/<->Button : First, press "UP( +)” or "'DOWN( - )" to select which parameter
you want, then press "Input-confirmed(ENTR)” getting into
parameter modified situation - At the same time,
press "UP( +)” or "TDOWN( - )” to modify the value of the
parameter - (Pls refer below Drawing 3)

(3) <ENTR> Button : After modifying parameter, please press ENTR button
necessarily to finish whole setting procedure. At
normal Display situation, when pressing <ENTR> once, LCD will
display the value of PID, press again back to the normal display
situation. (PlIs refer below Drawing 4)

Normal Display

PV : 0137 —— 05.00 %—— > Main speed value

SP : 0000 548V —1—— > Output voltage

—» Feedback position

» Set Central point

s Inner values of PV and SP are followed the standard of 1000 compares to 10V.

[ Display Drawing 1 ]



Parameter-modified Situation

Parameter «—Pr : XX Data : XXXX —f+—>» Content of Parameter

number
XXXX .o, ——— > Explanation

2 Under Parameter-displayed model, press (+) or ( - ) to change parameter number. Choosing
already to press <ENTR> into modification model.
[ Display Drawing 2 ]

» Data flash

2 Under parameter-modified model, press (+) or ( - ) to change the content of parameter, then
press (ENTR) to finish the procedure.
[ Display Drawing 3 ]

PRESS <ENTR>
Normal Display : External diameter display

Initial Value of

Org.Roller=100.0 —»External diameter

Prs.Roller=100.0

—»Actuall Value of

External diameter

. Error Illustration -
Abnormal Display :

04 : feedback over upper limit

08 : feedback under lower limit

Error « XX » Error Code display

[ Display Drawing 4 ]
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WIRING AND EXPLANATION OF TERMINALS

m Terminal code, number and its explanation

Code

Terminal no.

Function

Description

1

All

Analogic main speed input
0-10V

Analogic input for 1st group

2 |AL2 Analogic (VR) input 0-10V Analogic input for 2nd group

3 |[ACOM ACOM Analogic input COM

4 |A10V DC 10V DC power output +10V (Max. 50mA)

5 [(VOUT =10V Analogic output OV~£10V

6 |VCOM VCOM Analogic output, earth co-contact

7 12V DC 12V Max. 100mA Independent power output +12V (for digital input)

8 |0V COM Digital input COM

9 |INP1 ON/OFF Exterior digital input 1

10 |INP2 RESET Exterior digital input 2(multi-function)

11 |INP3 Integration time Exterior digital input 3: the time for executing
2-stage Integration (multi-function)

12 |INP4 Integration pause Exterior digital input 4 (multi-function)

13 [+12V DC 12V (Max. 100mA) Independent power output +12V (for PG)

14 |0V COM Digital input COM

15 |EI-A Encoder A Digital input of Encoder A channel

16 |EI-B Encoder B Digital input of Encoder B channel

17  |485+ RS-485 + RS-485 A

18  |485- RS-485 - RS-485 B

19 |ACI AC 220V Power supply, +/-20%

20 [AC2 AC 220V Power supply, +/-20%

21 |FG FG AC input earth loop

22 RYIA Multi-functional contact 1

23 RY1C Relay 1 COM

24 RY2A Multi-functional contact 2

25 RY2C Relay 2 COM

26 RY3A Multi-functional contact 3

27 |RY3C Relay 3 COM




1
PARAMETERS EXPLANATION

| Pr.o1 |

Pass-code set

Display :
Setting range :
Factory setting :
Description :

| Pr.02 |

Password

0000~9999

1234

If value of Pr.01 is different from Pr.31’s, the contents of other
parameters won’t be modified.

Main speed ratio value

Display :
Setting range :
Factory setting :
Description :

| Pr03 |
Display :

Setting range :
Factory setting :
Description :

| Pr0o4 |
Display :

Setting range :
Factory setting :
Description :

| Pr05 |
Display :

Setting range :
Factory setting :
Description :

Base Speed Ratio
0.001~9.999
1.000

This value is used for establishing the electronic gear wheel
proportion among the axles of the main shaft and controlling.

Feedback point setting
FeedBack setting
-1000~ 1000

0

VR or input from other feedback device, the central point that
will regard this parameter as tracking, adjust value to move to
the position you want.

High and Low limit of ratio correction
Ratio Adjustment Limit

0.001~9.999

0.050

This value is used for restraining upper and lower limits of IK
correction, prevent the calculation of compensating time of
main speed too big or too small.

Accelerating time main speed followed
Base Up Ramp

000.1~100.0

0.5 sec.

Pr.05 is used for regulating the moderation that is mainly input
rapidly and buffering time to get consistency moderation



Pr06 |

Display :
Setting range :
Factory setting :
Description :

Pr.07 |

Display :
Setting range :
Factory setting :
Description :

Pr.08 |

Display :
Setting range :
Factory setting :
Description :

Pr.09 |

Display :
Setting range :
Factory setting :
Description :

Pri0 |

Display :
Setting range :
Factory setting :
Description :

Decelerating time main speed followed
Base Down Ramp

000.1~ 100.0

0.5 sec.

Pr.06 is used for regulating the moderation that is mainly input
rapidly and buffering time to get consistency moderation

Dead Zone

Dead Zone

0~ 255

3

When the error value between feedback and Pr.03 is under

the setting of Pr.07, PID will not do any revision to avoid
unstably resulted of little transient error.

Correction for error proportion (PK1 )
P-1 Gain

0.0 ~99.99

0.60

This value is feedback error proportion modification. When
you set big value of Pr.08, you can receive greater
compensation amount. But if the value is too big, response
delay of system results vibrating output, on the other side,
when the value is too small, which make Err time too long.
We suggest you to start greatly to figure out what value start to
shock, then use this value x 0.7 = Pr.08.

Second correction for error proportion (PK2 )
P-2 Gain

0.0 ~99.99

1.00

A modified constant of second error proportion. Operating
principle as illustration of Pr.08

The error as processing PK2 (Pr.09)
Doing P-2 of Err

1~9999

200

When Error is bigger than Pr.10, PK2 will be executed to do
revision to avoid unstably resulted of little transient error.

10



Pr.11

Display :
Setting range :
Factory setting :
Description :

Pr12 |

Display :
Setting range :
Factory setting :
Description :

Pri13 |

Display :
Setting range :
Factory setting :
Description :

Pr.14 \

Display :
Setting range :
Factory setting :
Description :

Pri5 |

Display :
Setting range :
Factory setting :
Description :

Integral compensation time of main speed proportion (IK1)
I-1 Time(s)

0.01 ~99.99

1.00 Sec.

The error occurred, compensated roll diameter by Pr.11. If the
value of Pr.11 is big, the compensation will be slow; on the
contrary, the value is small, the compensation will be quick.
Don’t set too small to avoid vibration output. Normally, if the
roll diameter doesn’t change very fast, Pr.09 doesn’t set too
small, over 5 second will be the best solution.

2 Integral compensation time of main speed proportion (IK2)
I-2 Time(s)

0.01 ~99.99

1.00 Sec.

2-stage I-time methods for rapidly integral compensations (roll
diameter). Normally, Pr.12 will be smaller than Pr.11 to
achieve the purpose of rapidly reactions of compensations.

The error as processing IK2 (Pr.12)
Doing I-2 of Err

1 ~9999

100

When the error is bigger than Pr.13, IK2 will be executed.

Min error value for IK process
Operated Min. Err

0~ 9999

0

The Integral operation need to process by error value, by the
min limit of error(Pr.14) to process for rapidly feedback track.

Max. error value for IK process
Operated Max. Err

1~9999

100

Processing integral calculation, if the error value is too high,
which results large integral amount and delay response time.
Through Pr.15 to set Max. Error value to avoid
over-compensation.
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Pr.16

Display :
Setting range :
Factory setting :

Description

Pr.l7

Display :
Setting range :
Factory setting :
Description :

Pr.18

Display :
Setting range :
Factory setting :
Description :

Pr.19

Display :
Setting range :
Factory setting :

Description

Min. Base value to process integral operation
Doing | of Base

0.0 ~ 10.00

0.5(V)

- As main speed is small than Pr.16, the system will temporarily

stop executing Integral operation. To avoid wrong operation
during stopping system.

DK correction

D Gain
0.0 ~99.99
2.0

This is the value for D Gain modified ratio of feedback Error
value, which offers temporarily compensation to avoid system
over- reaction.

Attention : don’t set Pr.17 too high, or vibration situation will be
very easily raised by little interruption.

Tapper ratio per 0.1 Sec. for DK correction
D Dec. Ratio(%)

0.0 ~99

80

For example: Pr.18=80, DK Gain modified output value=5vdc,
next 0.1 sec., DK Gain modified output value will be
5vdc x 80%=4vdc.

Start-up error delay time
SwitchRunErrRamp
0.1~255

0.5 (Sec.)

- When switching to operation and at that time, a error existed

already, the system will output a value to probably damage the
processing material. Pr.19 could set the time to full original
error value from 0% to 100% gradually and make VR gradually
back to the setting point.

12



Pr20 |

Display :
Setting range :
Factory setting :
Description :

Pr21 |

Display :
Setting range :
Factory setting :
Description :

Pr22 |

Display :
Setting range :
Factory setting :
Description :

Pr23 |

Display :
Setting range :
Factory setting :
Description :

Skip Ratio adjustment

Skip Ratio Adj

0.1 ~999.9

1.000

Pr35=5, inner-calculating as main speed x Pr02 x Pr20.
Example : main speed input 3VDC, Pr.02 =1.000, Pr20 =

1.500. Inner calculation : 3VDC*1.000*1.500 = 4.5VDC

PID modes

PID Mode

0~6

1

PID function selections for start or stop calculation.

Options | Function
Open-loop
F)

P+l
P+1+D
P+D

I

|+ D

OO WIN|FL|O

Control Modes

Control Mode

0~3

0

Control mode selections for wind/unwind and power apply (OV
to 10V ) or brake power( 10V to 0 V) solutions.

Options Modes
0 Wind + Power apply
1 Unwind+ Power apply
2 Wind + Power brake
3 Unwind + Power brake

Start-up mode selection
Start-Up Mode

0~1
1
Options =0,

INP1 detonated by contact ; INP2 detonated to stop by contact
(when option =0, Pr23 is invalid)
Options =1,
INP1 ON = start ; OFF=stop
13



Pr24 |

Display :
Setting range :
Factory setting :
Description :

Pr25 |

Display :
Setting range :
Factory setting :
Description :

Pr26 |

Display :
Setting range :
Factory setting :
Description :

Pr27 |

Ratio adjustment of final output voltage

V-Out Ratio
0.001 ~ 1.000
1.000

Normally the driver runs from 0% to 100% compared 0-10V
input. But if you need under 10V, you can modify output ratio
by Pr.24.

Example : Adriver is controlled by 0-7V, Pr.22 = 0.700

Output ratio to adjust P, D; OFF(0)/ON(1)

V-Out to PID Adi.

0~1

0

When Pr.25=1, Pr.08(P Gain) and Pr.17(D Gain) will be
adjusted by output voltage percentage to modify inconsistent
resulted of great change of roller.

When Pr.25=0, non-executed, one to one corresponsive
output.

Min output ratio to adjust P, D

Min Adjust Ratio

0.1~25.0

10.0(%)

This is valid as Pr.25=1, a basic output volume as output
voltage (%) adjust P and D.

Preserve

Display :
Setting range :
Factory setting :
Description :

Pr2g8 |

Display :
Setting range :
Factory setting :
Description :

Pr29 |

Display :
Setting range :
Factory setting :
Description :

Preserve

0000

Main speed input ratio

Base Input Ratio

0.010 ~ 9.999

1.000

All= main speed input, range:0-10V. if your range is not
0-10V, you could modify ratio by Pr.28.

Feedback max. corresponsive value

FeedBack MaxValu

1 ~9999

500

Al2 is feedback (VR or others) input, range:0-10V. Normally,
5V gets feedback value of “0”. For example: Pr.29=200,
AI2=0V, feedback value= -200;

Al2=5V, feedback value= 0, Al2=10V, feedback value= 200

14



Pr30 |

Display :
Setting range :
Factory setting :
Description :

Pr31 |

Display :
Setting range :
Factory setting :
Description :

Pr32 |

Feedback Offset function

FeedBack Offset

-1000 ~ 1000

0

Al2 is feedback (VR or others) input, range:0-10V. Normally,
5V gets feedback value of “0”.

For example:
Pr.29=200, AlI2=0V, feedback value= -200

Al2=5V, feedback value= 0
Al2=10V, feedback value= 200

Password
Password Setting
1~9999

1234

It will be allowed to modify parameter content as Pr.31 equals
to Pr.01.

Upper limit of Feedback

Display :
Setting range :
Factory setting :
Description :

Pr33 |

MaxFeedBackAlarm
-2000 ~ 2000
1000

When feedback value is over Pr.32, ERROR will display “4”,
compared with RELAY output to be an unusual alarm.

Lower limit of Feedback

Display :
Setting range :
Factory setting :
Description :

Pr34 |

MinFeedBackAlarm
-2000 ~ 2000
-1000

When feedback value is smaller than Pr.33, ERROR will
display “8”, compared with RELAY output to be an unusual
alarm.

Joggle Voltage

Display :
Setting range :
Factory setting :
Description :

Pr35 |

Display :
Setting range :
Factory setting :
Description :

Joggle Voltage

0.01 ~10.00

0.50(V)

When input contact has appointed joggle voltage, at RUN

OFF, it could output joggle voltage by input contact.

Assign INP2 function

INP2 Function

1~6

6

Assign INP2 (input contact) functions

15



Pr36 |

Display :
Setting range :
Factory setting :
Description :

Pr37 |

Display :
Setting range :
Factory setting :
Description :

Pr38 |

Display :
Setting range :
Factory setting :
Description :

Pr39 |

Option

Modes

Roller Diameter RESET

2nd Integral Time

Joggle

| Pause

g | wWw|N

JumpCompensation (Main speed x
jump compensative ratio)

PID Pause (Open-loop or
Swing-down)

Assign INP3 function
INP3 Function

1~-6

4

Assign INP3 (input contact) functions

Assign INP4 function
INP4 Function

1~6

3

Assign INP4 (input contact) functions

RELAY 1 output assignment

Relay 1 Assign
0~6
0

Assign RY1 output mode

Option | Output modes

Communication Assign

Start-up

0% output

100% output

HI Feedback

LOW Feedback

OO |WIN|IFL|O

Normal Feedback

RELAY 2 output assignment

Display :
Setting range :
Factory setting :
Description :

Relay 2 Assign
0~6
5

Assign RY2 output mode

16




Pr40 |

Display :
Setting range :
Factory setting :
Description :

Pr41 |

Display :
Setting range :
Factory setting :
Description :

Pr42 |

Display :

RELAY 3 output assignment
Relay 3 Assign

0~6

3

Assign RY3 output mode

Communication address
Modbus Address
1~100

1

RS-485 MODBUS RTU. Pr.41 could points address for each

controller.

Communication speed
Modbus Baudrate

Settingrange: 1 ~5
Factory setting: 5
Description : RS-485 with NONE PARITY , 8 DATABIT , 2 STOP BIT
Option Speed

1 2400 BPS
2 4800 BPS
3 9600 BPS
4 19200 BPS
5 58400 BPS

\ Pr43 | Main speed (BASE) source selection

Display : Base Source

Settingrange: 1 ~2
Factory setting : 1
Description : Assign main speed sources :
Option Sources
1 All
2 ENCODER
\ Pr44 | Phrase of Encoder Assignment
Display : Phrase of Encoder
Settingrange: 1~ 2
Factory setting : 1
Description : Assign phrase of encoder :
Option PHRASE
1 Signal phrase(A or B phrase)
2 A and B phrase

17




Pr45s |

Display :
Setting range :
Factory setting :
Description :

Pr46 |

Encoder sampling time

Freq. Sample Time

0.1 ~ 10.0(Sec.)

0.5

This is the sampling time of encoder.

For example:

Encoder with 100PPR, when 900RPM, sampling time: 0.5
sec., sampling value will be 100 x 900 / 60 x 0.5 = 750

Encoder correction ratio (K)

Display :
Setting range :
Factory setting :
Description :

Pr47 |

Display :
Setting range :
Factory setting :
Description :

Freq. Ratio

0.001 ~ 1.000

1.000

To modify encoder sampling volume.

Parameters reset

Reset EEPROM

000 ~ 100

0

Set up 1000, then turn it off to reset all parameters to original
setting (Ex-work setting).
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Parameters Table :

Parameters Range Ex-work Explanation

number Setting

0001 0000 ~ 9999 1234 Pass-code set

0002 000.1 ~999.9 1.000 Main speed ratio value

0003 -1000 ~ 1000 0 Set a Feedback point

0004 0.001 ~ 9.999 0.050 Upper/ Lower limit of ratio correction

0005 000.1 ~100.0 | 0.5 (Sec.) | Accelerating time main speed followed

0006 000.1 ~100.0 | 0.5 (Sec.) | Decelerating time main speed followed

0007 0~ 255 3 Dead Zone

0008 0.0 ~99.99 0.60 Error compensation ratio (PK1)

0009 0.0 ~99.99 1.00 Second error compensation ratio (PK2)

0010 1 ~9999 200 The error as processing PK2

0011 0.01 ~99.99 | 2.00 (Sec.) | Integral compensation time of main speed ratio
(IK1)

0012 0.01 ~99.99 | 1.00 (Sec.) | Second Integral compensation time of main speed
ratio (IK2)

0013 1 ~9999 100 The error as processing IK2

0014 0~9999 0 Min. error value for IK operation

0015 1 ~9999 100 Max. error value for IK operation

0016 0.0 ~ 10.00 0.5 (V) Min. BASE value to process integral operation

0017 0.0 ~99.99 0.01 D K correction

0018 0~ 100 80 Tapper ratio per 0.1 sec. of DK correction

0019 0.1 ~255 0.5 (F)) | Start-up error delay time

0020 0.1 ~999.9 1.000 Skip ratio adjustment

0021 0~3 1 PID modes. Define PID actions : start or stop
process

0022 0~3 0 Control Modes

0023 0~1 1 Start-up mode options
0 : detonated by contact 1 : ON/OFF

0024 0.001 ~ 1.000 1.000 Ratio adjustment of final output voltage

0025 0~1 0 Output ratio compares to PD adjustment
As Pr.25 =1, Pr.08 ( P Gain) and Pr.17 ( D Gain)
will compare to output voltage percentage
adjusted; Pr.25 = 0, one to one corresponsive
output.

0026 0.1~25.0 10.0 (%) | Min. Adjust ratio
Available as Pr.25=1, Keep a basic output volume

0027 Preserve

0028 0.010 ~ 9.999 1.000 Main speed input ratio

19




Parameters Range Ex-work Explanation

number Setting

0029 1 ~9999 500 Max. feedback corresponsive value

0030 -1000 ~ 1000 0 Feedback OFFSET function

0031 1 ~9999 1234 Password, available to modify parameters as

Pr.01=Pr.31

0032 -2000 ~ 2000 1000 Upper Limit of Feedback

0033 -200 ~ 2000 -1000 Lower Limit of Feedback

0034 0.01 ~10.00 | 0.50 (V) | Joggle Voltage

0035 1~6 6 Input Contact 2 Assignment

0036 1~6 4 Input Contact 3 Assignment

0037 1~6 5 Input Contact 4 Assignment

0038 0~6 0 RELAY 1 Output Options

0039 0~6 0 RELAY 2 Output Options

0040 0~6 0 RELAY 3 Output Options

0041 1 ~100 1 Communication address

0042 1~5 4 Communication speed
0043 1~2 1 Main speed sources 1 : All 2 : ENCODER
0044 1~2 1 ENCODER Phrase 1:single 2 : A/B phrases
0045 0.1~10.0 0.5 ENCODER Sampling Time ( x 0.1 Sec.)
0046 0.001 ~ 9.999 1.000 ENCODER correction ratio ( K)

0047 000 ~ 100 0 Parameters RESET function
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