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Position Control Mode

(ured paisimg syuasaldal HOH )

1ndino Jonuow anbiol

ndino Jonuow AN20[BA
(AOT+ 01 0T-) A

Indur ywi| anbioy MO

A>S+Qov A
ndur 3w anbiol pADD

[Connection and Setup of Position Control Mode]

2apve|

YT110dO Oz

Alddns Jamod
APZ UM 101SISal [eUISIXD
ay1 asn 1ou op noA uaym (2)

MZITOAC | AVC
MZ/TOAT | ACT

._0¢e+d 440
YUWOT="g7-3aA suoneaiyoad QA

to the Connector, CN X5

NI H
TN e voze :

iring

Alddns Jamod

AYZ Pue A\ZT YIm J0isisal
[eusaixa ayl asn noA uaym (T)

Wiring Example to the Connector, X5

(Wiring Example of Position Control Mode |

NI
a7
dS
e e
- o1 1LMO
- A V adnNo
ey — 5T HOYLIMOD St
anNo
|+.| qT
oT HOYL/4dS o5tz
(10109]109 Uado) 1ndino aseyd-z 6T 29
£ |
E B ano
incino__| < PIh 00 A ] 72 ~20 IW_I
aseyd-z ] 70 |-
L -90 H [
ndino O0EE L 67 °
wmmca-m_TuAﬁHﬂu m 10 +90 IWT =
D 5 &)
indino soee o T ]
mm@ca-(TlAﬁHw_ [ A v +vO
ans —*
('ssa| 10 ZNOIS 00¢ce
sddx00g yum asn) 9 = @
v Indul INDIS
osind ° zsInd [2E¢
puewwo) v él
c s1Nd
| 20d0 oFc
L[ To<0 a2

4/1 10199]100 uado Jo ased u|

(‘ssa) Jo sddinz yum asn)
ndui as|nd puewwo)

b J

-WNOD
124 (V0Id Lm 19313S)
dSZ |=¢ O
1ndino uonaaiap paads oiaz
—Dh (60id LM 193}9S)
1L O
oy ndino ywij-ur anbiol
-440M49 ot
+440048 o
1T " ndino asea|al axelg
-NIOD
8 —h 1 avz -et
+NIOD (=) T 2aA
N ndino aje1dwiod Buiuonisod
- 9€
1
+INTTV /e )
aus Indino wue|y-onIas
B e
B I \Jw 1
+A d4-S Ge ()
ndino Apeay-onlas
IMO g indur uomgiyur
|aARI-18A0 MDD
IMDD [ duruomqiqur © ° ]
|aAe1-1aA0 MDD
d19°V 7o ndul res|d wiepy 2
JAONW-Ofzg ndur bulgopms o2
apouw |0.3u0)
13S-SA[gz ndur bulgopms o2
jonuod Buidweq
AId 3z ndur Buigonms o2
reab oluon09|3
NIVO 727 ndur Buiyonms ures 2
NO-AIS| 5z ndul NO-OMRS
10 0¢ indul Jes|o O~
J21unod uoneinag
HNI [ ch_ uoniqiyul
+NOD ; as|nd puewwo)

83



Wiring to the Connector, CN X5

(Input Circuit |

Connection to sequence input signals

current for photo-couplers.

» Connect to contacts of switches and relays, or open collector output transistors.
* When you use contact inputs, use the switches and relays for micro current to avoid contact failure.
» Make the lower limit voltage of the power supply (12 — 24V) as 11.4V or more in order to secure the primary

12 -24v 7 !-COM+4.7kQ |
1 T

— I SRV-ON etc. |

Relay | |

Connection to sequence input signals (Pulse train interface)

(1) Line driver I/F (Input pulse frequency : — 500kpps)
« This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission.

(2)Open collector I/F (Input pulse frequency : — 200kpps)
 The method which uses an external control signal power supply (Voc)
« Current regulating resistor R corresponding to Vboc is
required in this case.
« Connect the specified resister as below.

Vbc Specifications Vi 15
12V 1kQL/2W % = 10mA
24V 2kQ1/2wW

(3)Open collector I/F (Input pulse frequency : — 200kpps)
e Connecting diagram when a current regulating resistor is not
used with 24V power supply.

Max.input voltage : DC24V,

39: represents twisted pair. Rated current : 10mA

12 -24v 7 .rcom+i7kQ |
T I @% o |
JQ SRV-ON etc. |
5 Lo |
1)
2
ON/OFF
ON/OFF
3

ON/OFF —

220Q
1! 210PC22.2kQ

o
' | Jelsienz

ON/OFF —KL

Connection to sequence input signals
(Pulse train interface exclusive to line driver)

Line driver I/F (Input pulse frequency : — 2Mkpps)
* This signal transmission method has better nois immunity.
We recommend this to secure the signal transmission
when line driver I/F is used.
:@: represents twisted pair.

H/L

H/L

| 2k
44, HIL
2200 -
2Q
45 PULS

IS
N _lo
N
N
o
0
N}
=~
e}

SIGN

AM26C32 or equivalent

H/L

PULS

SIGN

Analog command input

» The analog command input goes through 3 routes,
SPR/TRQR(Pin-14), CCWTL (Pin-16) and CWTL (Pin-18).

« Max. permissible input voltage to each input is +10V.

For input impedance of each input, refer to the right Fig.

* When you compose a simple command circuit using variable
resistor(VR) and register R, connect as the right Fig. shows.
When the variable range of each input is made as —-10V —
+10V, use VR with 2kQ, B-char acteristics, 1/2W or larger, R
with 200Q, 1/2W or larger.

« A/D converter resolution of each command input is as follows.
(1)ADC1 : 16 bit (SPR/TRQR), (including 1bit for sign), £10
(2)ADC2 : 10 bit (CCWTL, CWTL), 0 — 3.3V

+12v [

O

1

+3.3V
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[Connection and Setup of Position Control Mode]

(Output Circuit )

Sequence output circuit

e The output circuit is composed of open collector transistor
outputs in the Darlington connection, and connect to relays or
photo-couplers.

« There exists collector to emitter voltage, VCE(SAT) of approx.
1V at transistor-ON, due to the Darlington connection of the
output or. Note that normal TTL IC cannot be directly connec-
ted since it does not meet VIL.

e There are two types of output, one which emitter side of the
output transistor is independent and is connectable individual-
ly, and the one which is common to - side of the control power
supply (COM-).

« If a recommended primary current value of the photo-coupler
is 10mA, decide the resistor value using the formula of the
right Fig.

Install toward the direction as
the fig. shows without fail.

: [Ex1 !
) LALM+ etc.

|ALM— etc. #Z
-1

|
|
VDC | |
|
|
|

12 — 24V

i
,ZSP, TLC

41TCOM— ﬁ #Z J

Max. rating 30V,

VDC[V] —2.5[V] 9o

R [kQ] = m

For the recommended primary current value, refer to the data sheet of apparatus or photo-coupler to be used.

Line driver (Differential output) output

* Feeds out the divided encoder outputs (A, B and Z-phase) in
differential through each line driver.

« At the host side, receive these in line receiver. Install a termi-
nal resistor (approx. 330Q) between line receiver inputs with-
out fail.

AM26LS32 or equivalent | AM2BLS3T or |

* These outputs are not insulated.

:@: represents twisted pair.

equivalent

- 121 |

@<]D_—:$ 8?—()?22 %:]_A'l
<ol [
T Dy
| .

GND i25 !

]

Connect signal ground of the host
and the driver without fail.

Open collector output

* Feeds out the Z-phase signal among the encoder signals in
open collector. This output is not insulated.

¢ Receive this output with high-speed photo couplers at the
host side, since the pulse width of the Z-phase signal is nar-
row.

:@: represents twisted pair.

Max. rating 30V, |
! 50mA |

High speed /

photo-coupler I J
(TLP554 by Toshiba or equivalent)' - — - — - — - — -

Analog monitor output

e There are two outputs, the speed monitor signal output (SP)
and the torque monitor signal output (IM)

e Output signal width is £10V.

e The output impedance is 1kQ. Pay an attention to the input
impedance of the measuring instrument or the external circuit
to be connected.

<Resolution>

(1) Speed monitor output (SP)

4318P 1kQ <l

' Measuring ! T

, instrument |

| or | |

| extermal 1 gy 1k
circuit o —

|____|__l

17| GND

With a setup of 6V/3000r/min (Pr07=3), the resolution converted to speed is 8r/min/16mV.

(2) Torque monitor output (IM)

With a relation of 3V/rated torque (100%), the resolution converted to torque is 0.4%/12mV.
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Wiring to the Connector, CN X5

Input Signal and Pin No. of the Connector, CN X5

(Input Signals (common) and Their Functions )

Title of signal

Pin No.

Symbol

Function

I/F circuit

Power supply for
control signal (+)

7

COM+

* Connect + of the external DC power supply (12 to 24V).
« Use the power supply voltage of 12V + 5% — 24V + 5%

Power supply for
control signal (-)

41

COM-

« Connect — of the external DC power supply (12 to 24V).
* The power capacity varies depending on a composition of I/O circuit. 0.5A
or more is recommended.

CW over-travel
inhibit input

CWL

 Use this input to inhibit a CW over-travel (CWL).

e Connect this so as to make the connection to COM- open when the
moving portion of the machine over-travels the movable range toward CW.

¢ CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CWL input is validated with the setup
of up Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop
with dynamic brake".(Pr66=0)

CCW over-travel
inhibit input

CCWL

 Use this input to inhibit a CCW over-travel (CCWL).

e Connect this so as to make the connection to COM- open when the moving
portion of the machine over-travels the movable range toward CCW.

e CWL input will be invalidated when you set up PrO4 (Setup of over-travel
inhibit input) to 1.Default is "Invalid (1)".

* You can select the action when the CCWL input is validated with the setup
of Pr66 (Sequence at over-travel inhibit). Default is "Emergency stop with
dynamic brake".(Pr66=0)

pP.84

damping control
switching input

VS-SEL

« Function varies depending on the control mode.

* Becomes to a speed-zero clamp input (ZEROSPD).

Pr06 |Connection to COM-
0 —

open

close

Content
ZEROSPD input is invalid.
Speed command is 0
Normal action
open Speed command is to CCW
close Speed command is to CW.
« In case Pr06 is 2 at torque control, ZERPSPD is invalid.

Velocity/
Torque 1

control
2

» Becomes to an input of damping control switching (VS-SEL).

* While Pr24 (Damping filter switching selection) is 1, the
1st damping filter (Pr2B, Pr2C) will be validated when you
open this input, and the 2nd damping filter (Pr2D, Pr2E)
will be validated when you connect this input to COM-.

Position/
Full-closed
control

P.84

Gain switching
input

or

Torque limit
switching input

GAIN

TL-SEL

¢ Function varies depending on the setups of Pr30 (2nd gain setup) and
Pr03 (Selection of torque limit).

Pr03 | Pr30 [Connection to COM-
open

close

Content
Velocity loop : PI (Proportion/Integration) action
Velocity loop : P (Proportion) action
when the setups of Pr31 and Pr36 are 2
open 1st gain selection (Pr10,11,12,13 and 14)

1 close 2nd gain selection (Pr18,19,1A,1B and 1C)
when the setups of Pr31 and Pr36 are other than 2
invalid

* Input of torque limit switching (TL-SEL)
* Pr5E (Setup of 1st torque limit) will be validated when you

open this input, and Pr5F (Setup of 2nd torque limit) will
be validated when you connect this input to COM—.

0

« For details of 2nd gain switching function, refer to P.243 "Gain Switching
Function" of Adjustment.

P.84




[Connection and Setup of Position Control Mode]

of signal PinNo| Symbol Function I/F circuit
Electronic gear 28 DIV * Function varies depending on the control mode.
(d|V|_S|o_n/ )  You can switch the numerator of electronic gear. P.84
mu_ltlpl_lcat_lon) « By connecting to COM—, you can switch the numerator of
switching input Position/ | electrinic gear from Pr48 (1st numerator of electronic gear)

Full-closed | to Pr49 (2nd numerator of electronic gear)
control » For the selection of command division/multiplication, refer
to the table of next page, "Numerator selection of
command scaling"
« Input of internal speed selection 3 (INTSPD3).
Velocity |¢ You can make up to 8-speed setups combining INH/
control INTSPD1 and CL/INTSPD2 inputs. For details of setup,
refer to the table of P.131, "Selection of Internal Speed".

Torque control| « This input is invalid.

<Caution>
Do not enter the command pulse 10ms before/after switching.

* Numerator selection of electronic gear
CN X5 Pin-28
DIV

3O |01U0D) UONISOd

O
=)
=
=
@
=
=
=
o
=
=%
w
o
=
=
g,

Setup of electronic gear

1st numerator of electronic gear (Pr48) x 2 'ultiplier of command scaling (PraA)

Denominator of electronic gear (Pr4B)

Open or

Encoder resolution* ,
* Automatic setup by

Command pulse counts per single turn (Pr4B) setting up Pr48 to 0
Multiplier of command scaling (Pr4A)

2nd numerator of electronic gear (Pr49) x 2

Denominator of electronic gear (Pr4B)
Short or
Encoder resolution*

- * Automatic setup by
Command pulse counts per single turn (Pr4B) setting up Pr49 to 0

Servo-ON input 29 SRV-ON | * Turns to Servo-ON status by connecting this input to COM—.

» Turns to Servo-OFF status by opening connection to COM-, and current P.84
to the motor will be shut off.

* You can select the dynamic brake action and the deviation counter
clearing action at Servo-OFF with Pr69 (Sequence at Servo-OFF).

<Caution>

1.Servo-ON input becomes valid approx. 2 sec after power-on.
(see P.42, "Timing Chart" of Preparation.)

2.Never run/stop the motor with Servo-ON/OFF.

3.After shifting to Servo-ON, allow 100ms or longer pause before entering
the pulse command.
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Wiring to the Connector, CN X5

Title of signal [PinNo| Symbol Function I/F circuit
Deviation 30 CL « Function varies depending on the control mode.
counter clear « Input (CL) which clears the positional deviation counter P.84
input and full-closed deviation counter.

¢ You can clear the counter of positional deviation and
full-closed deviation by connecting this to COM-.
¢ You can select the clearing mode with Pr4E (Counter clear
input mode)..
Position/ Prd4e Content _ .
Full-closed (?Iears the counter of _po.smona.l devu?l-
control 0 tion and full-closed deviation while CL is
connected to COM-.
1 Clears the counter of positional deviation
and full-closed deviation only once by
[Default] .
connecting CL to COM- from open status.
2 CL is invalid
¢ Input of selection 2 of internal command speed (INTSPD2)
Velocit ¢ You can make up to 8-speed setups combining INH/
€loCity | |INTSPD1 and CL/INTSPD3 inputs. For details of setup,
control refer to the table in P.131, "Selection of Internal Speed" of
Velocity Control Mode.
Torque control | » This input is invalid.
Alarm clear input | 31 A-CLR ¢ You can release the alarm status by connecting this to COM- for more
than 120ms. P.84
» The deviation counter will be cleared at alarm clear.
¢ There are some alarms which cannot be released with this input.
For details, refer to P.252, "Protective Function " of When in Trouble.
Servo-ON input 32 C-MODE |+ You can switch the control mode as below by setting up Pr02 (Control
mode setup) to 3-5. P.84
Pr02 setup Open (1st) Connection to COM- (2nd)
3 Position control Velocity control
4 Position control Torque control
5 Velocity control Torque control
<Caution>
Depending on how the command is given at each control mode, the action
might change rapidly when switching the control mode with C-MODE. Pay
an extra attention.
Control mode 33 INH » Function varies depending on the control mode.
switching input « Inhibition input of command pulse input (INH) P.84

e Ignores the position command pulse by opening the
connection to COM—

Position/ |« You can invalidate this input with Pr43 (Invalidation of
Full closed | command pulse inhibition input)

control Pr43 Content
0 INH is valid.
1(Default) INH is valid.

« Selection 1 input of internal command speed (INTSPD1)
eYou can make up to 8-speed setups combining
INH/INTSPD2 and CL/INTSPD3 inputs. For details of the
setup, refer to the table of P.131,
"Selection of Internal Speed" of Velocity Control Mode.

Velocity
control

Torque control | » This input is invalid.
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[Connection and Setup of Position Control Mode]

(Input Signals (Pulse Train) and Their Functions )

You can select appropriate interface out of two kinds, depending on the command pulse specifications.
* Pulse train interface exclusive for line driver

Title of signal |PinNo| Symbol Function I/F circuit
Command pulse | 44 PULSH1 |° Input terminal for position command pulse. You can select by setting up
input 1 Pr40 (Selection of command pulse input) to 1. P.84

» This input becomes invalid at such control mode as velocity control or
torque control, where no position command is required.

* Permissible max. input frequency is 2Mpps.

Command pulse 46 SIGNH1 |* You can select up to 6 command pulse input formats with Pr41 (Setup of

command pulse rotational direction) and Pr42 (Setup of command pulse

45 PULSH2

sign input 1

input mode). )

47 SIGNH2 For details, refer to the table below, "Command pulse input format". 2 3

« Pulse train interface oS

Title of signal |PinNo., Symbol Function I/F circuit z §

Command pulse 1 oPC1 * Input terminal for the position command. You can select by setting up Pr40 %;
(Selection of command pulse input) to 0. P.84

input 2

3 PULS1 * This input becomes invalid at such control mode as the velocity control or
torque control, where no position command is required.
4 PULS2 * Permissible max. input frequency is 500kpps at line driver input and
Command pulse 2 OPC2 200kpps at open collector input. ' .
sign input 2 * You can select up to 6 command pulse input formats with Pr41 (Setup of
5 SIGN1 command pulse rotational direction) and Pr42 (Setup of command pulse
input mode).
6 SIGN2 For details, refer to the table below, "Command pulse input format".

* Command pulse input format

Pr41 Setup value | Pr42 Setup value | Command I
(Setup of (Setup of Signa
command pulse |command pulse pulse 4 CCW command CW command
rotational direction)| input mode) format
2-phase pulse A—v@m ﬁél
0 or 2 with 90° PULS D : : P
difference | siGN B-pw =Nu
(A+B-phase) B-phase advances to A by 90°.| B-phase delays from Aby 90",
t3
CW pulse train —
0 1 P + PULS : 2 12
CCW pulse train SIGN =
Pulse train PULS _ LI
3 + SIGN A : 1415 § e« PULS and SIGN repre-
Sign U BT o = S S = sents the outputs of pulse
t6 t6[t6 t6 ) . . .
2-phase pulse 0ot ot train in put circuit. Refer
with 90° BULS A'phaw M to the fig. of P.84, "Input
0 or2 difference SIGN B-phaw W Circuit". _
(A+B-phase) B-phase delays from Aby 90", | B-phase advances to A by 90°. " In case of CW pUIS-'e train
o + CCW pulse train and
) ) CW pulse train| py; g W—ﬁ pulse train + sign, pulse
—+ H . .
| sIGN == B train will be cap tured at
CCW pulse train - the rising edge.
Pulse train PULS Mm « In case of 2-phase pulse,
3 + it 15 5 4 15 3 pulse train will be cap-
Sign SIGN o= i s S ‘:LIG tured at each edge.

» Permissible max. input frequency of command pulse input signal and min. necessary time width

. Permissible max. Minimum necessary time width
Input I/F of PULS/SIGN signal input frequency | 11 = - » - .
Pulse train interface exclusive for line driver 2Mpps 500ns | 250ns | 250ns | 250ns | 250ns | 250ns
Pulse train interface Line driver interface 500kpps 2us | 1ps | lps | 1ps | 1ps | 1ps
Open collector interface 200kpps 5us | 2.5us | 2.5us | 2.5us | 2.5us | 2.5us

Set up the rising/falling time of command pulse input signal to 0.1us or shorter.
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Wiring to the Connector, CN X5

(Input Signals (Analog Command) and Their Functions |

input

Position/
Velocity

e Set up the gain, polarity, offset and filer of the
Speed command with;

Pr50 (Speed command input gain)
Pr51 (Speed command input reversal)
Pr52 (Speed command offset)

Pr57 (Speed command filter setup)

Title of signal |PinNo., Symbol Function I/F circuit
Speed command | 14 SPR » Function varies depending on control mode.
input Pr02 |Control mode Function P.84
or * Input of external speed command (SPR) when the
Torque command TRQR velocity control is selected.

e Function varies depending on Pr5B (Selection of
torque command)

Pr5B

Content

Position/
Torque

» Torqgue command (TRQR) will be selected.
» Set up the torque (TRQR) gain, polarity,
offset and filter with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)

 Speed limit (SPL) will be selected.

» Set up the speed limit (SPL) gain, offset
and filter with;

Pr50 (Speed command input gain)
Pr52 (Speed command offset)
Pr57 (Speed command filter setup)

Others Other control
mode

e This input is invalid.

(including 1 bit for sign).

*The resolution of the A/D converter used in this input is 16 bit

+ 32767 (LSB) = + 10[V], 1[LSB] = 0.3[mV]

*Function becomes valid when the control mode with underline ( 1/ 1))

<Remark>

Do not apply voltage exceeding £10V to analog command input of SPR/TRQR.
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[Connection and Setup of Position Control Mode]

control mode

Invalidate this input by setting up Pr0O3 (Torque limit
selection) to other than 0.

* Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+ 511 [LSB] = + 11.9]V], 1 [LSB] = 23[mV]

Title of signal |PinNo,, Symbol Function I/F circuit
CCW-Torque 16 CCWTL * Function varies depending on Pr02 (Control mode setup).
limit input Pr02 | Control mode Function P.84

» Function varies depending on Pr5B (Selection of
torque command)
Pr5B Content
0 | This input becomes invalid.
2 |Torque Control - Torque command input (TRQR) will be
4 | Position/Torque selected.
» Set up the gain and polarity of the com-
1 mand with;
Pr5C (Torque command input gain)
Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
* Becomes to the torque command input (TRQR).
velocity/ |° Set up the gain and polarity of the command with;
5 y Pr5C (Torque command input gain)
Torque Pr5D (Torque command input reversal)
« Offset and filter cannot be set up.
. « Becomes to the analog torque limit input to CCW
4 Position/Torque |  (CCWTL).
5 Velocity/Torque | « Limit the CCW-torque by applying positive voltage
Other (0 to +10V) (Approx.+3V/rated toque)
Other control mode | * Invalidate this input by setting up Pr03 (Torque limit
selection) to other than 0.
* Resolution of A/D converter used in this input is 16 bit
(including 1 bit for sign).
+511 [LSB] =+ 11.9[V], 1 [LSB] = 23[mV]
CW-Torque limit 18 CWTL * Function varies depending on Pr02 (Control mode setup).
input Pr02 | Control mode Function P.84
2 |Torque control| « This input becomes invalid when the torque control
4 |Position/Torque| Is selected.
5 | Velocity/Torque
y « Becomes to the analog torque limit input to CW
4 Position/Torque |  (CWTL).
5 Velocity/Torque | « Limit the CW-torque by applying negative voltage
G Other (0 —-10V) (Approx.+3V/rated toque).
er

*Function becomes valid when the control mode with underline (1 /17 )

<Remark>

Do not apply voltage exceeding £10V to analog command input of CWTL and CCWTL
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Wiring to the Connector, CN X5
Output signal and Pin No. of the Connestor, CNX5

Output signal and Pin No. of the Connector, CN X5

(Output Signals (Common) and Their Functions)

Title of signal |PinNo| Symbol Function I/F circuit
External brake 11 | BRKOFF+ | Feeds out the timing signal which activates the electromagnetic brake of the motor. SO1
release signal 10 | BRKOFE— |°® Turns the output transistor ON at the release timing of the electro- P.85

magnetic brake.
e You can set up the output timing of this signal with Pr6éA (Setup of
mechanical brake action at stall) and Pr6B (Setup of mechanical brake
action at motion). For details, refer to P42, "Timing Chart" of Preparation.)
Servo-Ready 35 S-RDY+ | ¢ This signal shows that the driver is ready to be activated. SO1
output 34 S-RDY— | * Output transistor turns ON when both control and main power are ON but P 85
not at alarm status.
Servo-Alarm 37 ALM+ « This signal shows that the driver is in alarm status.. SO1
output 36 ALM— » QOutput transistor turns ON when the driver is at normal status, and turns P85
OFF at alarm status.
Positioning 39 | AT-SPEED+ | * Function varies depending on the control mode. SO1
complete 38 | AT-SPEED-  Output of positioning complete (COIN) P.85
(In-position) * The output transistor will turn ON when the absolute value
Position of the position deviation pulse becomes smaller than the
control setup value of Pr60 (Positioning complete range).
 You can select the feeding out method with Pr63 (Setup of
positioning complete output).
 Output of full-closed positioning complete (EX-COIN)
» The output transistor will turn ON when the absolute value
Full-closed | of full-closed-position deviation pulse becomes smaller
control than the setup value of Pr60 (Positioning complete range).
* You can select the feeding out method with Pr63 (Setup of
positioning complete output).
Velocity/ |+ Output at-speed (speed arrival) (AT-SPEED)
Torque | The output transistor will turn ON when the actual motor
control speed exceeds the setup value of Pr62 (In-speed).
Zero-speed 12 ZSP « Content of the output signal varies depending on PrOA (Selection of ZSP output). S0O2
detection. 41| (com-) |* Default i§ 1, and feeds out the zero spegd detection signal. P.85
output signal « For details, see the table below, "Selection of TLC,ZSP output".
Torque in-limit 40 TLC « Content of the output signal varies depending on Pr09 (Selection of TLC output). S02
signal output 41| (com-) |° Default i_s 1, and feeds out the torque injlimit signal. P.85
« For details, see the table below, "Selection of TLC,ZSP output".

* Selection of TCL and ZSP outputs
X5 TLC : Output of Pin-40

X5 ZSP : Output of Pin-12

\alue of
Pro9 Y ProA|* Torque in-limit output (Default of X5 TLC Pr09)
The output transistor turns ON when the torque command is limited by the torque limit during Servo-ON.
1 « Zero-speed detection output (Default of X5 ZSP Pr0OA)

The output transistor turns ON when the motor speed falls under the preset value with Pr61.

e Alarm signal output

2 The output transistor turns ON when either one of the alarms is triggered, over-regeneration alarm, overload alarm,
battery alarm, fan-lock alarm or external scale alarm.

* Over-regeneration alarm

3 The output transistor turns ON when the regeneration exceeds 85% of the alarm trigger level of the regenerative load protection.
e Over-load alarm

4 The output transistor turns ON when the load exceeds 85% of the alarm trigger level of the overload alarm.
« Battery alarm

5 The output transistor turns ON when the battery voltage for absolute encoder falls lower than approx. 3.2V.

6 * Fan-lock alarm

The output transistor turns ON when the fan stalls for longer than 1s.
» External scale alarm
7 The output transistor turns ON when the external scale temperature exceeds 65°, or signal intensity is not enough
(adjustment on mounting is required). Valid only at the full-closed control.
* In-speed (Speed coincidence) output
8 The output transistor turns ON when the difference between the actual motor speed and the speed command before
acceleration/deceleration reaches within the preset range with Pr61. Valid only at the velocity and torque control.




[Connection and Setup of Position Control Mode]

(Output Signals (Pulse Train) and Their Functions

itle of signal |PinNo| Symbol Function I/F circuit
A-phase output 21 OA + » Feeds out the divided encoder signal or external scale signal (A, B, Z- PO1
phase) in differential. (equivalent to RS422) P.85

* You can set up the division ratio with Pr44 (Numerator of pulse output
division) and Pr45 (Denominator of pulse output division)

* You can select the logic relation between A-phase and B-phase, and the

B-phase output 48 OB + output source with Pr46 (Reversal of pulse output logic).

* When the external scale is made as an output source, you can set up the
interval of Z-phase pulse output with Pr47 (Setup of external scale Z-phase).

22 OA —

49 OB - * Ground for line driver of output circuit is connected to signal ground (GND)
and is not insulated.
Z-phase output 23 oz + » Max. output frequency is 4Mpps (after quadrupled) § g
24 0z - s
5%
==
Z-phase output 19 cz * Open collector output of Z-phase signal PO2 g3

» The emitter side of the transistor of the output circuit is connected to the P.85
signal ground (GND) and is not insulated.

<Note>
* When the output source is the encoder
« If the encoder resolution X E:jg is multiple of 4, Z-phase will be fed out synchronizing with A-phase.

In other case, the Z-phase width will be equal to the encoder resolution, and will not synchronize with
A-phase because of narrower width than that of A-phase.

. Prd4 . . . Prda4 . .
when the encoder resolution Pras is multiple of 4, when the encoder resolution Pras is not multiple of 4,
A ] L A ] L
B I B I
z y I
synchronized not-synchronized

* In case of the 5-wire, 2500P/r incremental encoder, the signal sequence might not follow the above fig.
until the first Z-phase is fed out. When you use the pulse output as the control signal, rotate the motor
one revolution or more to make sure that the Z-phase is fed out at least once before using.
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Wiring to the Connector, CN X5

(Output Signals (Analog) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Torque monitor 42 IM * The content of output signal varies depending on Pr08 (Torque monitor
signal output (IM) selection). o P.85

« You can set up the scaling with Pr08 value.
Pr08 | Content of signal Function
* Feeds out the voltage in proportion to the motor
0, Torque torque command with polarity.
11,12 | command + : generates CCW torque
—: generates CW torque
» Feeds out the voltage in proportion to the positional
Positional | deviation pulse counts with polarity.
1-5 deviation + : positional command to CCW of motor position
— : positional command to CW of motor position
» Feeds out the voltage in proportion to the full-
closed deviation pulse counts with polarity.
Full-closed | + : positional command to CCW of
610 deviation external scale position
— : positional command to CW of
external scale position
Speed monitor 43 SP » The content of the output signal varies depending on Pr07 (Speed monitor
signal output (IM) selection). o P.85
 You can set up the scaling with Pr07 value.
Pr07 [Control mode Function
Motor » Feeds out the voltage in proportion to the motor
0-4 speed speed with polarity. + : rotates to CCW
P — ! rotates to CW
« Feeds out the voltage in proportion to the command
5_g|Command | speed with polarity.
speed + : rotates to CCW
— ! rotates to CW
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[Connection and Setup of Position Control Mode]

(Output Signals (Others) and Their Functions |

Title of signal |PinNo| Symbol Function I/F circuit
Signal ground 13,15, GND « Signal ground -
17.25 « This output is insulated from the control signal power (COM-) inside of the
' drivder.
Frame ground 50 FG » This output is connected to the earth terminal inside of the drivder. -
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Wiring to the Connector, CN X5

Connecting Example to Host Controller

(Matsushita Electric Works, FPG-CSZT]

PLC

Driver

FPG-C32T(FPY) Ad-series
k
;— Yo |25 ot 3 |puLst cw
s ( ) X ( ) 2200 /lﬂggrlrslgland
| d :
G ~ H 4 |PuLS2 input
2kQ
;— Y1 A A 5 |SIGN1 ccw
puke ( ) >< ( ) 220Q /lﬂggrlﬁﬁwand
pulse command ;
output Y 71 6 [SIGN2 input
.6kQ
FDS X2 -3 AMig| cz
Origin input § Z-phase
COM output
®H > U 13 | GND
7 |COM+
L :]:|4-7k9 Counter clear
Deviation [< 2 [ 30| CL 2 input
t t output 4.7kQ "
counter reset outpu @ 29 |SRV-ON é 0 %%ruvto ON
4.7kQ | Gain
—={ 27 | GAIN _n':'_'ﬁ]";‘ﬁ'ﬁ?hmg
from §4-7k9 Alarm clear
pLciioy — 1 31 [A-CLR —KH—=—tnput
output % 470 |COW
com IS _QE Ao mpet
Origin proximity £z 310 4.7kQ | CW
gL X3 [ —= 8 | CWL K= over-travel
§ inhibit input
CCW limit excess [ 35 |S-RDY+ Servo-Ready
input é 5.6kQ)| output
X5 —1 34 |S-RDY-
to
CW limit excess PLC It/0< 37 | ALM+ Servo-Alarm
input 2S¢ 5.6kQ X6 inpu {26 | ALm output
- 39 COIN+D Positilorging
- - complete
Ol
Semap G o — 38 |COIN- oupt
CCW limit o o
sensor — L
CW limit o o e
sensor
GND + 24V
DC24Vv
Power supply
<Remark>

I@Z represents twisted pair.




[Connection and Setup of Position Control Mode]

(Matsushita Electric Works, FP2-PP2 AFP2430

PLC

FP2-PP2 AFP2430 Ad-series o
; S S
Jay AN (2]
cw Al 3 [PULS1 8 =2
pulse command 220Q SZ/1¥ command oS
output Bl 4 |PULS2 input s §
S »
N N =E
ccw A2 5 [SIGN1 gﬁgg g5
pulse command 2200 SZ/I* command
output B2 [ 71 6 |SIGN2 input
220Q
A4 A 23| OZ+ Z-phase
Origin input é B3 ( ) H e 3] ouFt,put
13 | GND —
7 [COM+
4.7Q | counter clear
Deviation [<' A6 30 CL é] % input
counter reset output 47kQ | s _ON
B6 —{29 SRV-ON—g-D—‘ input
1.60Q 4.7kQ | Gain switching/
J— —K]'D— o Torque limit
Origin proximity ? AT from 27 |GAINITC ? switching input
input SE PLCI/O 4.7kQ | Alarm clear
B7 outpury — 31 |A-CLR —KH—=—¢ nput
9 |CCWL ? inhibit input
4.7kQ | cW
—1 8 | CWL over-travel
= inhibit input
FG |A19 -— 35 S-RDY"‘j Setrvot-Ready
outpu
FG |B19 — 34 |S-RDY-—
= to
PLC I/O
External =l [ input A 37 | ALM+ :]Setrvot-AIarm
power supply input 24v- |B20 136 | ALM= outpu
=>— 39 [COIN+ Positilor;ing
] complete
Origin proximit tput
sensor ! oo 1 38 |coin-[— ™"
CW limit o © to
sensor — PLC I/O 41 COM—
CCW limit o © input
sensor —
GND + 24V
DC24V
Power supply
<Remark>

I@Z represents twisted pair.
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Wiring to the Connector, CN X5

( Yokogawa Electric , F3NC11-ON |

F3NC11-ON Ad-series
w 19 HA= A1 3 |PULS1 ow
pulse command % ( ) X ( ) 220Q SZ/x pulse
output 20 o 4 |PULS2 ﬁ]o&?wand
cow [:é 17 FA A1 5 |SIGN1 cow
[ d ( ) X ( ) 220Q SZI7 pulse
G 18 [ H 6 |SIGN2 command
k
S 7 A ad 23| oz+ |
Origin line driver 2 ( ) ( ) Z-phase
e 8 24 | 0z- 3] sl
13 [ GND o
3.5kQ
9a 7 |COM+
Emergency stop
input Z 9b 30| cL é :|4-7k9 ﬁ%ﬂtterclear
4.7kQ .
— 29 |SRV-ONK-=T—on N
é4.7kQ Gain switching/
T 2 e
fi 4.7KQ | Alarm clear
5V power supply | V+ 11 PrI?(Ilnllo<_> 31 |A-CLR nput
for pulse output ([GND 12 output —| 9 [ccwL 64‘”@ oC\/%Wtravel
§4,7kQ g\rxlbn input
— 8 | CWL —KH=— over-travel
= inhibit input
1 =7 35 |SRDY+ JServo-Ready
CCW limit input £ SZ35kQ output
4 r 34 [S-RDY—
to
o [ pLciio) 7] 37 | ALM+ Servo-Alarm
CW limit input 4735k input output
' 5 H 36 | ALM—
? =139 |COIN+ :lPositilor;ing
Origin proximity complete
input 3 3 +H 38 |COIN— output
_‘ H 41 |COM—
Oridi L
Sélnglsrg'prommlty O/O |
e e — 1 3 |
Sonsor” o e GND+5V | |GND +24v
DC5V DC24Vv
Power supply Power supply
<Remark>

I@Z represents twisted pair.
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[Connection and Setup of Position Control Mode]

( Yokogawa Electric , F3YP14-ON/F3YP18-ON |

PLC

F3YP14-ON/F3YP18-0ON A4-series
oW l4aHA- A 3 |PULS1 cw =
pulse =
pulse command IE ( ) X ( ) 2200 SE/I¥ command S =
output 13a - 4 |PULS2 input QE
cow 12aA A{ 5 |SIGN1 cew %g
pulse command % ( ) X ( ) 220Q SZ/¥ command gs
output llay v 6 |SIGN2 input
240Q
N 15a A A 23| Oz+ |
ergln line driver § () () 3] ga;gggtse
et 16a 24 | 0Z- |
13 | GND —
7 [COM+
4.7kQ
K] — Counter clear
Deviation pulse clear 10a 30 CL ? input
signal output 9%a 29 |SRV-ON 4.7kQ _s,ervto-ON
™ e —K]'D—‘ inpu
§4.7k§2 (TSain svvli,tct)ting/
—{ 27 |GAINITC —KP‘:H% swithing mput
from 4.7kQ | Alarm clear
5V power supply | V+ 8b ﬁtfp"f 31 A'CLR_Q':'—' 2’2*\;/
for pulse output |GND . 4.7kQ e
i 9 |CCWL —K“:'f inibit input
4.7kQ | CW
e -1 |
B | WL = kit
o la =71 35 |S-RDY+ Servo-Ready
CCW limit input  £,<7- 4 output
3a - 34 |S-RDY——
to
o f pLcii0) ] 37 | ALM+ Servo-Alarm
CW limit input 4577 4KQ input output
2b 36 | ALM— —
SZ ~>1 39 COIN+D Positilor:ing
Origin proximity . complete
input P [ - 38 |COIN= LA
_‘ H 41 |COM-
Orici imit
orgngroamy | | |
conimt 1| e e — (7 |
Sonaon ¢« e GND +5V | [GND +24v
DC5V DC24Vv
Power supply Power supply
<Remark>

I@Z represents twisted pair.
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Wiring to the Connector, CN X5

(Omron, CSIW-NC113

CS1W-NC113 A4-series
6k i i
cw 2 6 A —+ 3 |PULS1 cw
: pulse
pulse command ( ) X ( ) 220Q SZ/¥ command
output v 4 |PULS2 input
cow 22 A8 oA A 5 [SIGNL ccw
pulse command ( ) X ( } /lﬂggrﬁ%and
output - 1 6 [SIGN2 = input
150Q
Origin line driver A16 '(/\) (A) 29| lozy Z-phase
input = g output
Ald S . 7124 | OZ—
Al 13 | GND 7
Power supply V+
for output GND A2 |5 7 |CcoOM+
Deviat A10|-b | 30| cL 4.7kQ _Countterclear
eviation i = 4 4 K inpu
counter reset output é 4.7kQ H
—129 SRV-ON—Q—D—< o
4.7kQ | Gain
Emergency A24 —= 27 | GAIN —;mzw suitching
i ?%4.7@ 4.7kQ | Alarm cl
stop input A20 gfg}/o< 31 |A-CLR ,rfl\pabrtm clear
output é 4.7kO CCWt |
— 9 |CCWL K3 over-trave
Origi - inhibit input
ingﬁln e ¥ 470 | ow
A21— —{ 8 | cWL K= over-travel
é inhibit input
CCW limit excess [ 35 |S-RDY+ Servo-Ready
input ?%4.71@ ; output
HA23 —1 34 |S-RDY—
t
CW limit excess P?.C I/O< 37 | ALM+ Servo-Alarm
input SSZ4.7kQ input output
A22 — 36 | ALM—
->— 39 [COIN+ D Positilortling
Oriai - complete
sensoy oo — 38 [COIN- outedt
CCW limit o o
sensor — s
s . | L
GND + 24V
DC24V
Power supply
<Remark>

I@Z represents twisted pair.
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[Connection and Setup of Position Control Mode]

(Omron, CS1IW-NC133 |

PLC

CS1W-NC133 A4-series
i : IS
ow A5 HA— "~ 3 [PULS1 CVIV 25
ulse S <
pulse command % ( ) ( ) 220Q /Vgommand oS
output A6 Ho v 4 |PULS2 input g =
S w
A7 A AH 5 |SIGN1 ccw =5
C(?W | I:é () {) 2200 S PUISE s2
comman
ot A8 H | 6 [SIGN2 input
150Q
o ) Al6 A A 23 | OZ+ |
Origin line driver Z-phase
Pt = AL4 24| Oz | e
2y i Al — 13 | GND 7
power supply GND
for output ‘ A2 7 |COM+
4.7kQ | counter clear
Deviation q A10 30 CL é] T+t input
counter reset output 4.7kQ "
{29 |sRVON (< [
4.7kQ | Gain
A24 —1 27 | GAIN —;%EH suitching
Emergency SSZ4TKO 4.7kQ | Alarm clear
stop input E|:|—>A20 o ot—=] 31 |A-CLR FKH=3—1 nput
output §4.7kQ cCcw
1 9 |COWL Koy e
ergln proximity % 4.7kQ §4.7k§2 CW
input A21 — 8 CWL over-travel
§ inhibit input
s t—] o +
CCW limit over 4 35 |SRDY ES{F‘)’S{Ready
i 4.7kQ
IS ngg 34 |S-RDY-—
to
< > +
CW limit over input PLCIIO 37 | ALM Servo-Alarm
SSEaTKQ input output
A22 [ [ - 36 | ALM— —
GND A3 ~=> 39 [COIN+ Positioning
5fV povlver supply complete
or pulse output | +V Ad ,: output
H 38 [COIN—
H 41 |COM-
Origin proximity o o |
sensor
CCW limit o ©
sensor r r T [
CW limit o o GND + 5V GND + 24V
sensor DC5V DC24V
Power supply Power supply
<Remark>

I@Z represents twisted pair.
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Wiring to the Connector, CN X5

(Omron, C200H-NC211 |

C200H-NC211 A4-series
o A A1 3 |PULSL &
Pulse (CW+CCW) ( ) X ! ( ) s /lﬂpulse
output 4 |puLS? ;:r?’;ml]?and
| 6«%9 13 [ ot 5 |SIGNL —
Directional output ( } X ( ) pulse
220Q S
. H 6 |SIGN2 Conmand
o ﬂ:rlm 9 A A 23 | oz+
Origin line driver Z-phase
input ? 11 ‘(} (} 24| 07 3] output
( \Y —
1 M 13| GND 7
Power supply A
for output ED 23 > 7 [COM+
L L 4.7kQ Counter clear
Deviation (L 47 4 30| CL 5 T+—tinput
t t output 4.7kQ o
counter reset outpu 29 |SRV-ON é R ﬁl(;ruvto ON
4.7kQ | Gain
22 —= 27 | GAIN —EHZH Seching
Emergency 2KO 7kO
e L 4 19 ot —={ 31 |A-CLR _5_.4:7.# nput o
output 4.7kQ | CCW
— -t |
ST 9 |CCWL —KPDF inibit nput
rigin proximi b cw
input S 7 — 8 | CWL —K]—|4:7Diﬁ over-travel
§ inhibit input
-] - +
CCW limit over &5 ||y Servo-Ready
input “Yaall a4 lsroy output
to
CW limit over PLC 0 37 | ALM+ Servo-Alarm
input Z 2kQ 18 Input L 136 | ALm output
->— 39 COIN+j|/l Positilor:ing
. - complete
(o]
sélrg];gryr)rommlty o o | 35 [con- output
CCW limit e ©
sensor. ’ 41 |COM-
CW limit o O
sensor -
GND + 24V
DC24V
Power supply
<Remark>

I@Z represents twisted pair.
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[Connection and Setup of Position Control Mode]

(Mitsubishi, A1SD75/AD75P1 |

PLC

A1SD75/AD75P1 Ad-series -
3 MA A1 3 |PULSL ow 22
ev [é X 2200 S Bommand og
et 21 [ v 4 |PULS2 input Ss
4 A A 5 [SIGN1 cow sE
e % ( } X ) 2200Q /1’cgr|§r?nand ° =
gﬂ!;itcommand 22 ¥ 6 [SIGN2 input
X5 24 HA A 23| Oz+
Zero point signal % 3] 5[1?33’(58
25 [V 24| OZ-
13 | GND —
7 [COM+
5 30 CL _K]_f‘:?,g ICr:]cioul;ltterclear
Deviation counter [\/\' é 4.7kQ
clear 23 —=1 29 [SRV-ON[—KF—=—¢ peroON
4
l4.7kQ Gain
Drive unit 26 27 | GAIN ? Fr%la(t:hmg
read é%z: ‘ 4.7kQ | Al I
' r }fmm picio] — 31 [A-CLR PR nput
In position 47kQ PLCIIO output 4.7kQ | CCW
8 output | © | St _;*‘:H o
c 35 8 | cwL (S
ommon g |
2 inhibit nput
36 [— -~— 35 [S-RDY+ Servo-Read
Proximity signal VM :1 output y
11— —1 34 |S-RDY—
Upper limit ?
to
12 pLcyoy <71 37 | ALM+ Al
Lower limit ?4.7k§2 input :] gﬁtr;\)/gtA arm
13 — 36 | ALM—
~>— 39 [COIN+ D Positilortnng
- - complete
O
Sélglsr:)?roxmlty O/C — 38 [COIN= output
CCW limit e o
sensor -
o 41 |COM-
i ..
GND + 24V
DC24v
Power supply
<Remark>

I@Z represents twisted pair.
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Trial Run (JOG run) at Position Control Mode

Display LED

(1) Wiring inspection
* Miswiring
(Especially power input/motor output)
* Short/Earth
* Loose connection

Power
supply
(2) Check of power/voltage | [

» Rated voltage .

(3) Fixing of the motor
» Unstable fixing
(4) Separation from NG
mechanical system
(5) Release of the brake

Trial Run by Connecting the Connector, CN X5

(1) Connect the CN X5.
(2) Enter the power (DC12 — 24V) to control signal (COM+, COM-)
(3) Enter the power to the driver.
(4) Confirm the default values of parameters.
(5) Match to the output format of the host controller with Pr42 (Command pulse input mode setup).
(6) Write to EEPROM and turn off/on the power (of the driver).
(7) Connect the Servo-ON input (SRV-ON, CN X5, Pin-29) and COM- to bring the driver to Servo-ON status
and energize the motor.
(8) Enter low frequency from the host controller to run the motor at low speed.
(9) Check the motor rotational speed at monitor mode whether,
rotational speed is as per the setup or not, and
the motor stops by stopping the command (pulse) or not.
(10) If the motor does not run correctly, refer to P.68, "Display of Factor for No-Motor Running" of Preparation.

(Wiring Diagram ) JENXS

CN X6
[y

COM+ S
DC J— 2 s PrNo. Title elup
12V — 24V RV-ON value
A Som- 02 | Setup of control mode 0
04 |Invalidation of over-travel inhibit input | 1
3l 40 | Selection of command pulse input 0/1
oh PULS1 42 | Mode setup of command pulse input 1
1kQ|| |4 PULS2 CW/CCW pulse input 43 | Inhibition setup of command pulse input| 1
in case of 4E | Counter clear mode 2
DC L 5|  SIGN1 .
- open collector input » Enter command pulses from the host controller.
12v 6
SIGN2
(Input signal status )

,--~, HIL

m — PULSH1 PULS Y " No. Title of signal  |Monitor display
. ! L1 45 : in case o
i ; — 0 |Servo-ON +A
H ! v PULSH2 line receiver v
. 461 SIGNH1 input

W . 47] SIGNH2
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[Connection and Setup of Position Control Mode]

[Setup of Motor Rotatonal Speed and Input Pulse Frequency)

Input pulse Motor [Pr48] x 2[PreA]
frequency | rotational
(pps)  |speed (r/min) 17-bit 2500P/r
2M 3000 Wxa [2500/x 28
500K 3000 Wx2% | [10000/x 28
250K 3000 Hlx207 - [10000)x 218
100K 3000 llx2% | [10000/x 28 g
g 2
500K 1500 St
g
<Note> 3

Defaults of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.Defaults

of Pr48 and Pr49 are both 0, and encoder resolution is automatically set up as numerators.

<Remarks>

* Max. input pulse frequency varies depending on input terminals.

* You can set up any values to numerator and denominator, however, setup of an extreme division ratio
or multiplication ratio may result in dangerous action. Recommended ratio is 1/50-20.

Relation between the C Pulley ratio : 1
mo(;qr rottatlolnal speetd Gear ratio - 12
and input pulse counts . .18

putp Total reduction ratio : 365

e.g.) When you want to rotate the motor by 60° with the load of total reduction ratio of 18/365.

Encoder on Decimal
17-bit 2500P/r figures
x 2[Pr4A] x 210 x 2[0] 2 1
108 2 2
To rotate the output shaft by 60°, To rotate the output shaft by 60°, ; ;
Command pulse | enter the command of 8192 (213) enter the command of 10000
pulses from the host controller. pulses from the host controller. 2t 16
25 32
How to determinde 365 X 1x 27 X 60: 365 X 10000 X 60: 26 64
parameter 18 28 360 18 10000 360 o7 128
_ [365/x 217 _ [365/x 2] 28 256
108 29 512
Hence the obtained numerator 210 1024
becomes 47841280>2621440 and o1l 2048
denominator exceeds the max 12 2096
valueof 10000, you have to re-
duce to the common denominator 213 8192
to obtain. 214 16384
365 X 1x210 X 60° 215 32768
18 26 360° 216 65536
x 210 217 131072
B

*Refer to P.306 "Division Ratio for Parameters" of Supplement.
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Real-Time Auto-Gain Tuning

Outline

The driver estimates the load inertia of the ma-
chine in real time, and automatically sets up the
optimum gain responding to the result. Also the
driver automatically suppress the vibration caused
by the resonance with an adaptive filter.

Applicable Range

* Real-time auto-gain tuning is applicable to all
control modes.

Real-time auto-gain tuning may not be executed
properly under the conditions described in the
right table. In these cases, use the normal mode
auto-gain tuning (refer to P.236 of Adjustment),
or execute a manual gain tuning. (refer to P.240,
of Adjustment)

Position/Velocity
command

Action command under
actual condition

Auto-gain Auto-filter Torque Motor
setup adjustment command current
Position/Velocity Adaptive Current
control Filter control
E Resonance frequency calculation
Load inertia calculation
Real-time auto-gain tuning Motor
speed
. 4 Encoder
Servo driver

Conditions which obstruct
real-time auto-gain tuning

Load
inertia

* Load is too small or large compared to rotor inertia.
(less than 3 times or more than 20 times)
* Load inertia change too quickly. (10 [s] or less)

Load

» Machine stiffness is extremely low.
» Chattering such as backlash exists.

Action
pattern

* Motor is running continuously at low speed of 100 [r/min] or lower.

* Acceleration/deceleration is slow (2000[r/min] per 1[s] or low).

* Acceleration/deceleration torque is smaller than
unbalanced weighted/viscous friction torque.

* When speed condition of 100[r/min] or more and
acceleration/deceleration condition of 2000[r/min] per
1[s] are not maintained for 50[ms].

How to Operate

(1) Bring the motor to stall (Servo-OFF).

Insert the console connector to

(2) Set up Pr21 (Real-time auto-gain tuning mode setup) to 1- | ¢y x5 of the driver, then turn r 4
7. Default is 1. on the driver power.
-~ Setup of parameter, Pr21
Stup g — - - — -
Va(I)ue Real-time aulto gain tuning | Varying degree of load inertia in motion Press@. A
not in use —
<1> ( ) no change Press. m
2 normal mode slow change Match to the parameter No. FR_ 2
- to be set up with @ (Here match to Pr21.)
3 rapid change @ E
4 no change press(2)-
5 vertical axis mode slow change Change the setup with () (V).
6 rapid change Press ().
7 no-gain switching mode no change Setup of parameter, Pr22
. WEen tEe varying degrgi of load ir:ertia is large, set up 3 or 6. Match to Pr22 with@. EEEE
» When the motor is used for vertical axis, set up 4-6.
« When vibration occurs during gain switching, set up 7. Press (8).

* When resonance might give some effect, validate the setup of Pr23

(Setup of adaptive filter mode).

(3) Set up Pr22 (Machine stiffness at real-time auto-gain tun-

ing) to O or smaller value.

(4) Turn to Servo-ON to run the machine normally.

(5) Gradually increase Pr22 (Machine stiffness at real-time
auto-gain tuning) when you want to obtain better response.
Lower the value (0 to 3) when you experience abnormal

noise or oscillation.

(6) Write to EEPROM when you want to save the result.
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Numeral increases with @ (default values)

and decreases with @
Press @

Writing to EEPROM
Press .

Press @

Bars increase as the right fig. shows
by keep pressing @ (approx. 5sec).

Writing starts (temporary display).

Fon SHIFESEE JError |

Writing completes Writing error
occurs

Return to SELECTION display after writing finishes, referring
to "Structure of each mode"(P.60 and 61 of Preparation).

Finish




[Connection and Setup of Position Control Mode]

Adaptive Filters

The adaptive filter is validated by setting up Pr23 (Setup of adaptive filter mode) to other than 0.

The adaptive filter automatically estimates a resonance frequency out of vibration component presented in the motor speed
in motion, then removes the resonance components from the torque command by setting up the notch filter coefficient
automatically, hence reduces the resonance vibration.

The adaptive filter may not operate property under the following conditions. In these cases, use 1st notch filter (Pr1D and 1E)
and 2nd notch filter (Pr28-2A) to make measures against resonance according to the manual adjusting procedures.

For details of notch filters, refer to P.246, "Suppression of Machine Resonance" of Adjustment.

Conditions which obstruct adaptive filter action
* When resonance frequency is lower than 300[Hz].
« While resonance peak is low or control gain is small and when no affect from these condition is
given to the motor speed.
* When multiple resonance points exist.

Resonance point

Load » When the motor speed variation with high frequency factor is generated due to non-linear factor such as backlash.
Command pattern | * When acceleration/deceleration is very extreme such as more than 30000 [r/min] per 1 [s].
<Note>

Even though Pr23 is set up to other than 0, there are other cases when adaptive filter is automatically
invalidated. Refer to P.235, "Invalidation of adaptive filter" of Adjustment.

Parameters Which Are Automatically Set Up.

Following parameters are automatically adjusted. ~ Also following parameters are automatically set up.

PrNo. Title PrNo. Title Setup value
10 1st gain of position loop 15 Velocity feed forward 300
11 1st gain of velocity loop 16 Time constant of feed forward filter 50
12 1st time constant of velocity loop integration 27 Setup of instantaneous speed observer 0
13 1st filter of velocity detection 30 2nd gain setup 1
14 1st time constant of torque filter 31 1st mode of control switching 10
18 2nd gain of position loop 32 1st delay time of control switching 30
19 2nd gain of velocity loop 33 1st level of control switching 50
1A 2nd time constant of velocity loop integration 34 1st hysteresis of control switching 33
1B 2nd filter of speed detection 35 Position gain switching time 20
1C 2nd time constant of torque filter 36 2nd mode of control switching 0
20 Inertia ratio
2F Adaptive filter frequency

<Notes>

» When the real-time auto-gain tuning is valid, you cannot change parameters which are automatically adjusted.

* Pr31 becomes 10 at position or full closed control and when Pr21 (Setup of Real-Time Auto-Gain
Tuning Mode) is 1-6, and becomes o in other cases.

(1) Atter the start-up, you may experience abnormal noise and oscillation right after the first Servo-ON, or when you increase the
setup of Pr22 (Seleon of machine stiffness at real-time auto-gain tuning), until load inertia is identified (estimated) or adaptive filter
is stabilized, however, these are not failures as long as they disappear immediately. If they persist over 3 reciprocating operations,
take the following measures in possible order.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr22 (Selection of machine stiffness at real-time auto-gain tuning).

3) Set up both Pr21 (Setup of real-time auto-gain tuning) and Pr23 (Setup of adaptive filter mode) to 0, then set up other value
than 0. (Reset of inertia estimation and adaptive action)

4) Invalidate the adaptive filter by setting up Pr23 (Setup of adaptive filter mode setup) to 0, and set up notch filter manually.

(2) When abnormal noise and oscillation occur, Pr20 (Inertia ratio) or Pr2F (Adaptive filter frequency) might have changed to
extreme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) will be wtitten to EEPROM
every 30 minutes. When you turn on the power again, auto-gain tuning will be exrcuted using the latest data as initial values.

(4) When you validate the real-time auto-gain tuning, Pr27 (Setup of instantaneous speed observer) will be invalidated automatically.

(5) The adaptive filter is normally invalidated at torque control, however, when you select torque control while you set up Pr02
(Control mode setup) to 4 and 5, the adaptive filter frequency before mode switching will be held.

(6) During the trial run and frequency characteristics measurement of "PANATERM®", the load inertia estimation will be invalidated.
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Parameter Setup

Parameters for Functional Selection

Standard default : < >

PrNo. Title ?‘%Sg Function/Content
00 Address 0-15 | In the communication with the host via RS232/485 for multi-axes application, it is
* <1> necessary to identify which axis the host is communicating. Use this parameter to
confirm the address of the axis in numbers.
* The address is determined by the setup value of rotary switch (0-F) of the
front panel at power-on. 8 & g gg
» This value becomes the axis number at serial communication. D @@
» The setup value of this parameter has no effect to the servo action. gfé*g
* You cannot change the setup of PrO0 with other means than rotary switch. |: SP@ @
©
01 LED initial status 0-17 | You can select the type of data to be displayed on the front panel LED (7 segment)
* <1> at the initial status after power-on.
Setup value Content
0 Positional deviation
Power -ON <1> Motor rotational speed
2 Torque output
3 Control mode
AT Rz 4 I/O signal status
\‘ g g g g g - 5 Error factor/history
T e Lo Ho Slo Elo &g T 6 Software version
2 Py
7 Alarm
Flashes (for approx. 2 sec) -
during initialization 8 Regenerative load factor
9 Over-load factor
Setup value of PrO1 10 Inertia ratio
11 Sum of feedback pulses
12 Sum of command pulses
13 External scale deviation
14 Sum of external scale feedback pulses
15 Motor automatic recognizing function
For details of display, refer to P.51 "Setup of 16 Analog input value
Parameter and Mode" of Preparation. 17 Factor of "No-Motor Running"
02 Setup of 0-6 You can set up the control mode to be used.
* control mode <1>
Setup Control mode **1) When you set up the combination mode of 3, 4 or
5, you can select either the 1st or the 2nd with
Ll - _lSt mece 2idiiiote control mode switching input (C-MODE).
0 Position - When C-MODE is open, the 1st mode will be
<1> | Velocity - selected.
2 Torque - When C-MODE is shorted, the 2nd mode will be
] . : selected.
El Pos!t!on Velocity Don't enter commands 10ms before/after switching.
4*1| Position Torque
5*1 | Velocity Torque C-MODE  (pen | close I open
6 Full-closed — ' '
1st —>|<— 2nd —>|<—1st
10ms or longer ~ 10ms or longer
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rsa?r%ag Function/Content
03 Selection of 0-3 You can set up the torque limiting method for CCW/CW direction.

torque limit <1> Setup value CCW CcW

0 X5 CCWTL : Pin-16 X5 CWTL : Pin-18
<1> Pr5E is a limit value for both CCW and CW direction
2 Set with Pr5E Set with Pr5F
3 When GAIN/TL-SEL input is open, set with Pr5E
When GAIN/TL-SEL input is shorted, set with Pr5F

When the setup value is 0, CCWTL and CWTL will be limited by Pr5E (1st torque
limit setup). At the torque control, Pr5E becomes the limiting value for CCW/CW
direction regardless of the setup of this parameter.

04 Setup of 0-2 In linear drive application, you can use this over-travel inhibiting function to inhibit the
* over-travel <1> motor to run to the direction specified by limit switches which are installed at both ends
inhibit input of the axis, so that you can prevent the work load from damaging the machine due to
the over-travel. With this input, you can set up the action of over-travel inhibit input.

CW direction ~ Work  cCw direction
«— —

Servo motor . o
Limit Limit
switch switch | cowL

CWL
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Driver

>

Setup CCWL/CWL
value input Input Connection to COM-

CCWwWL Close Normal status while CCW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CCW direction, permits CW direction.

CWL Close Normal status while CW-side limit switch is not activated.
(CN X5,Pin-9) Open Inhibits CW direction, CCW direction permitted.
Both CCWL and CWL inputs will be ignored, and over-travel inhibit function will be
invalidated.

Err38 (Over-travel inhibit input protection) is triggered when either one
of the connection of CW or CCW inhibi

<Cautions>

1. When Pr04 is set to 0 and over-travel inhibit input is entered, the motor deceler-
ates and stops according to the preset sequence with Pr66 (Sequence at over-
travel inhibition). For details, refer to the explanation of Pr66.

2. When both of CCWL and CWL inputs are opened while Pr04 is set to 0, the driver
trips with Err38 (Overtravel inhibit input error) judging that this is an error.

3. When you turn off the limit switch on upper side of the work at vertical axis applica-
tion, the work may repeat up/down movement because of the loosing of upward
torque. In this case, set up Pr66 to 2, or limit with the host controller instead of us-
ing this function.

Action

0 Valid

<1> Invalid

2 Valid

07 Selection of speed 0-9 You can set up the content of analog speed monitor signal output (SP : CN X5,
monitor (SP) <3> Pin43) and the relation between the output voltage level and the speed.

Setup value| Signal of SP |Relation between the output voltage level and the speed
0 6V /47 r/min
1 6V /188 r/min
Motor actual -
speed 6V /750 r/mln.
<3> 6V / 3000 r/min
1.5V /3000 r/min
6V /47 r/min
6V /188 r/min
6V / 750 r/min
6V / 3000 r/min
1.5V /3000 r/min

N

Command
speed

O |N[o |0
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Standard default : < >

PrNo. Title rsfr%g Function/Content
08 Selection of torque | 0—12 | You can set up the content of the analog torque monitor of the signal output (IM : CN X5, Pin-
monitor (IM) <0> 42), and the relation between the output voltage level and torque or deviation pulse counts.
Setup value| Signal of IM | Relation between the output voltage level and torque or deviation pulse counts
<0> Torque command 3V/rated (100%) torque
1 3V /31Pulse
2 . 3V / 125Pulse
Position
3 L 3V / 500Pulse
deviation
4 3V / 2000Pulse
5 3V / 8000Pulse
6 3V /31Pulse
7 3V / 125Pulse
Full-closed
8 L 3V / 500Pulse
deviation
9 3V / 2000Pulse
10 3V / 8000Pulse
11 Torque 3V /200% torque
12 command 3V / 400% torque
09 Selection of 0-8 You can assign the function of the torque in-limit output (TLC : CN X5 Pin-40).
TLC output <0> Setup value Function Note
<0> Torque in-limit output
1 Zero speed detection output For details of
9 Alarm output of either one of Over-regeneration function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.92,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0A Selection of 0-8 | You can assign the function of the zero speed detection output (ZSP: CN X5 Pin-12).
ZSP output <1> Setup value Function Note
0 Torque in-limit output
<1> Zero speed detection output For details of
2 Alarm output of either one of Over-regeneration function of each
/Over-load/Absolute battery/Fan lock/External scale | output of the
3 Over-regeneration alarm trigger output left, refer to the
4 Overload alarm output table of P.92,
5 Absolute battery alarm output "Selection of
6 Fan lock alarm output TCL and ZSP
7 External scale alarm output outputs".
8 In-speed (Speed coincidence) output
0B Setup of 0-2 | You can set up the using method of 17-bit absolute encoder.
* absolute encoder <1> Setup value S E
0 Use as an absolute encoder.
<1> Use as an incremental encoder.
2 Use as an absolute encoder, but ignore the multi-turn counter over.
<Caution>
This parameter will be invalidated when 5-wire, 2500P/r incremental encoder is used.
Of Ez;t;i;ate setup of 0<;>5 You can set up the communication speed of RS232. | Error of baud rate is +0.5%.
o Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rse?rﬁag Function/Content
0D Baud rate setup of 0-5 You can set up the communication speed of RS485. | Error of baud rate is +0.5%
* 10.5%.
RS485 o <2> Setup value Baud rate Setup value Baud rate
communication 0 2400bps 3 19200bps
1 4800bps 4 38400bps
<2> 9600bps 5 57600bps
OE Setup of front 0-1 | You can limit the operation of the front panel to the Setup value Content
* panel lock <0> monitor mode only. <0> valid to all
You can prevent such a misoperation as unexpec- Mo r I
ted parameter change. 1 onitor mode only

<Note>
You can still change parameters via communication even though this setup is 1.
To return this parameter to 0, use the console or the "PANATERM®".
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Parameters for Adjustment of Time Constants of Gains and Filters

Standard default : < >

PrNo. Title rSaerESg Unit Function/Content
10 1st gain of 0 — 3000 1/s You can determine the response of the positional control system.
position loop A-C-frame:<63>* Higher the gain of position loop you set, faster the positioning time you
D-F-frame:<63>* can obtain. Note that too high setup may cause oscillation.
11 1st gain of 1-3500 Hz You can determine the response of the velocity loop.
velocity loop A-C-frame:<35>* In order to increase the response of overall servo system by setting high
D-F-frame:<18>* position loop gain, you need higher setup of this velocity loop gain as well.
However, too high setup may cause oscillation.
<Caution>

When the inertia ratio of Pr20 is set correctly, the setup unit of Prll
becomes (Hz).

12 1st time constant 1-1000 ms You can set up the integration time constant of velocity loop.
of velocity loop A-C-frame:<16>* Smaller the setup, faster you can dog-in deviation at stall to 0.
integration D-F-frame:<31>* The integration will be maintained by setting to "999".
The integration effect will be lost by setting to "1000".
13 1st filter of 0-5 — You can set up the time constant of the low pass filter (LPF) after the
speed detection <0>* speed detection, in 6 steps.

Higher the setup, larger the time constant you can obtain so that you can
decrease the motor noise, however, response becomes slow. Use with a
default value of 0 in normal operation.

14 1st time constant of | 0 — 2500 | 0.01ms | You can set up the time constant of the 1st delay filter inserted in the

torque filter A-C-frame:<65>* torque command portion. You might expect suppression of oscillation
D-F-frame:<126>* caused by distortion resonance.

15 Velocity feed —2000 0.1% | You can set up the velocity feed forward volume at position control.

forward — 2000 Higher the setup, smaller positional deviation and better response you can
<300>* obtain, however this might cause an overshoot.

16 Time constant of 0-6400| 0.01lms | You can set up the time constant of 1st delay filter inserted in velocity feed

feed forward filter <50>* forward portion.

You might expect to improve the overshoot or noise caused by larger
setup of above velocity feed forward.

<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Standard default : < >

PrNo. Title rsaerﬁgg Unit Function/Content
18 2nd gain of 0 - 3000 1/s Position loop, velocity loop, speed detection filter and torque command
position loop A-C-frame:<73>* filter have their 2 pairs of gain or time constant (1st and 2nd).
D-F-frame:<38>* For details of switching the 1st and the 2nd gain or the time constant, refer
19 2nd gain of velocity | 1 — 3500 Hz to P.226, "Adjustment".
loop A-C-frame:<35>* The function and the content of each parameter is as same as that of the
D-F-frame:<18>* 1st gain and time constant.
1A 2nd time constant of 1-1000 ms
velocity loop integration | <1000>*
1B 1st filter of speed 0-5 -
detection <0>*
1C 2nd filter of velocity | 0 — 2500 | 0.01ms
detection A-C-frame:<65>*
D-F-frame:<126>
1D 2nd time constant 100 - 1500 Hz You can set up the frequency of the 1st resonance suppressing notch filter.
of torque filter <1500> The notch filter function will be invalidated by setting up this parameter to
"1500".
1E 1st notch 0-4 - You can set up the notch filter width of the 1st resonance suppressing filter in 5 steps.
frequency <2> Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.

Parameters for Auto-Gain Tuning

Standard default : < >

PrNo. Title ?’;ﬁgg Unit Function/Content
20 Inertia ratio 0 — 10000 % You can set up the ratio of the load inertia against the rotor (of the motor) inertia.
<250>* Pr20=(load inertia/rotor inertia) X 100 [%]

When you execute the normal auto-gain tuning, the load inertial will be
automatically estimated after the preset action, and this result will be
reflected in this parameter.
The inertia ratio will be estimated at all time while the real-tiem auto-gain
tuning is valid, and its result will be saved to EEPROM every 30 min.
<Caution>
If the inertia ratio is correctly set, the setup unit of Prll and Prl9
becomes (Hz). When the inertia ratio of Pr20 is larger than the actual, the
setup unit of the velocity loop gain becomes larger, and when the inertia
ratio of Pr is smaller than the actual, the setup unit of the velocity loop
gain becomes smaller.

21 Setup of real-time 0-7 — You can set up the action mode of the real-time auto-gain tuning.

auto-gain tuning <1> With higher setup such as 3 or 6, the driver respond quickly to the change

of the inertia during operation, however it might cause an unstable
operation. Use 1 or 4 for normal operation.For the vertical axis application,
use with the setup of 4 to 6.

When vibration occurs at gain switching, set up this to "7".

Real-time Varying degree of
Setup value . . . . .
auto-gain tuning load inertia in motion
0 Invalid -
<1> Little change
2 Normal mode Gradual change
3 Rapid change
4 Little change
5 Vertical axis mode Gradual change
6 Rapid change
7 No gain switching Little change
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title ?’5&82 Unit Function/Content

22 Selection of 0-15 - You can set up the machine stiffness in 16 steps while the real-time auto-
machine stiffness  |A-C-frame: gain tuning is valid.
at real-time <4> low —machine stiffness— high
auto-gain tuning D-F-frame: low—  servogain —high

<1> [Pr22 | 0 1------------ 14,15 |
low « response  — high
<Caution>
When you change the setup value rapidly, the gain changes rapidly as
well, and this may give impact to the machine. Increase the setup
gradually watching the movement of the machine.

23 Setup of adaptive 0-2 - You can set up the action of the adaptive filter.
filter mode <1> 0 : Invalid

1: Valid

2 : Hold (holds the adaptive filter frequency when this setup is changed to 2.)
<Caution>
When you set up the adaptive filter to invalid, the adaptive filter frequency
of Pr2F will be reset to 0. The adaptive filter is always invalid at the
torque control mode.

24 Selection of 0-2 - You can select the switching method when you use the damping filter.
damping filter <0> 0 : No switching (both of 1st and 2nd are valid.)
switching 1: You can select either 1st or 2nd with damping control switching input

(VS-SEL).
when VS-SEL is opened, 1st damping filter selection (Pr2B, 2C)
when VS-SEL is close, 2nd damping filter selection (Pr2D, 2E)
2 : You can switch with the position command direction.
CCW : 1st damping filter selection (Pr2B, 2C).
CW : 2nd damping filter selection (Pr2D, 2E).

25 Setup of an action 0-7 - You can set up the action pattern at the normal mode auto-gain tuning.
at normal mode <0> Setup value [Number of revolution Rotational direction
auto-gain tuning <0> CCW — CW

1 2 [revolution] CW = CCW

2 CCW — CCW

3 CW — CW

4 CCW — CW

> 1 [revolution] CW= CCW

6 CCW — CCW

7 CW — CW
e.g.) When the setup is 0, the motor turns 2 revolutions to CCW and 2
revolutions to CW.

26 Setup of software 0 — 1000 0.1 You can set up the movable range of the motor against the position
limit <10> |revolution command input range. When the motor movement exceeds the setup

value, software limit protection of Pr34 will be triggered. This parameter is
invalid with setup value of 0.

27 Setup of 0-1 - With a high stiffness machine, you can achieve both high response and
instantaneous <0>* reduction of vibration at stall, by using this instantaneous speed observer.
speed observer Setup value Instantaneous speed observer setup

<0>* Invalid
1 Valid
You need to set up the inertia ratio of Pr20 correctly to use this function.
If you set up Pr21, real-time auto-gain tuning mode setup, to other than 0 (valid), Pr27 becomes 0 (invalid)
I I I
<Notes>

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?’;r%g Unit Function/Content
28 2nd notch 100 - 1500 Hz You can set up the 2nd notch width of the resonance suppressing filter in
frequency <1500> 5 steps. The notch filter function is invalidated by setting up this parame-
ter to "1500".
29 Selection of 0-4 - You can set up the notch width of 2nd resonance suppressing filter in 5
2nd notch width <2> steps. Higher the setup, larger the notch width you can obtain.
Use with default setup in normal operation.
2A Selection of 0-99 - You can set up the 2nd notch depth of the resonance suppressing filter. Higher
2nd notch depth <0> the setup, shallower the notch depth and smaller the phase delay you can obtain.
2B 1st damping 0-2000| 0.1Hz | You can set up the 1st damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.
The driver measures vibration at load edge. Setup unit is 0.1[Hz].
The setup frequency is 10.0-200.0[Hz]. Setup of 0 — 99 becomes invalid.
Refer to P.250, "Damping control" as well before using this parameter.
2C Setup of -200-2000| 0.1Hz | While you set up Pr2B (1st damping frequency), set this up to smaller
1st damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.Use with the setup of 0 in normal operation. Refer to P.250,
"Damping control" of Ajdustment.
<Caution>
Setup is also limited by 10.0[Hz]-Pr2B<Pr2C<Pr2B
2D 2nd damping 0—-2000| 0.1Hz | You can set up the 2nd damping frequency of the damping control which
frequency <0> suppress vibration at the load edge.
The driver measures vibration at the load edge. Setup unit is 0.1 [Hz].
Setup frequency is 10.0-200.0 [Hz]. Setup of 0-99 becomes invalid.
Refer to P.250, "Damping control" of Adjustment as well before using this
parameter.
2E Setup of -200-2000] 0.1Hz | While you set up Pr2D (2nd damping frequency), set this up to smaller
2nd damping filter <0> value when torque saturation occurs, and to larger value when you need
faster action.
Use with the setup of O in normal operation. Refer to P.250, "Damping
control" of Ajdustment.
<Caution>
Setup is also limited by 10.0[Hz]-Pr2B<Pr2C<Pr2B
2F Adaptive filter 0-64 - Displays the table No. corresponding to the adaptive filter frequency.
frequency <0> (Refer to P.234 of Adjustment.) This parameter will be automatically set
and cannot be changed while the adaptive filter is valid. (when Pr23
(Setuo of adaptive filter mode) is other than 0.)
0—-4 Filter is invalid.
5—48 Filter is valid.
49 — 64 Filter validity changes according to Pr22.
This parameter will be saved to EEPROM every 30 minutes while the
adaptive filter is valid, and when the adaptive filter is valid at the next
power-on, the adaptive action starts taking the saved data in EEPROM as
an initial value.
<Caution>
When you need to clear this parameter to reset the adaptive action while
the action is not normal, invalidate the adaptive filter (Pr23, "Setup of
adaptive filter mode" to 0) once, then validate again.
Refer to P.239, "Release of Automatic Gain Adjusting Function" of
Adjustment as well.
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.

» Parameters which default values have a suffix of "*" will be automatically set up during real time auto-gain
tuning. When you change manually, invalidate the real-time auto-gain tuning first then set, referring to
P.239, "Release of Automatic Gain Adjusting Function" of Adjustment.
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[Connection and Setup of Position Control Mode]

Parameters for Adjustment (2nd Gain Switching Function)

Standard default : < >

; Setu ; ;
PrNo. Title rangg Unit Function/Content
30 Setup of 2nd gain 0-1 - You can select the PI/P action switching of the velocity control or 1st/2nd gain switching.
<1>* Setup value Gain selection/switching
0 1st gain (PI/P switching enabled) *1
<1>* 1st/2nd gain switching enabled *2

*1 Switch the PI/P action with the gain switching input (GAIN CN X5, Pin-
27). Pl is fixed when Pr03 (Torque limit selection) is 3.

GAIN input Action of velocity loop
Open with COM— PI action 2g
Connect to COM— P action s =
*2 For switching condition of the 1st and the 2nd, refer to P.243, "Gain § ;
Switching Function” of Adjustment. ‘% §
31 1st mode of 0-10 - You can select the switching condition of 1st gain and 2nd gain while Pr30 §§
control switching <0>* is setto 1.
Setup value Gain switching condition
<0>* Fixed to the 1st gain.
1 Fixed to 2nd gain.

2 *1 | 2nd gain selection when the gain switching input is turned on. (Pr30 setup must be 1.)
3 *2 | 2nd gain selection when the toque command variation is larger than the setups of
Pr33 (1st level of control switching) and Pr34 (1st hysteresis of control switching).
4 *2 | Fixed to the 1st gain.
5 *2 | 2nd gain selection when the command speed is larger than the setups of
Pr33 (1st level of control switching) and Pr34 (1st hysteresis at control switching).
*2 | 2nd gain selection when the positional deviation is larger than the setups of
Pr33 (1st control switching level) and Pr34 (1st hysteresis of control switching).
7 *2 | 2nd gain selection when more than one command pulse exist between 166ps.
*2 | 2nd gain selection when the positional deviation counter value exceeds the setup of
Pr60 (Positioning completer range).
*2 | 2nd gain selection when the motor actual speed exceeds the setup of
Pr33 (1st level of control switching) and Pr34 (1at hysteresis of control switching) .
*2 | Switches to the 2nd gain while the position command exists.
10 Switches to the 1st gain when no-position command status lasts for the setup of Pr32 [x 166us]
and the speed falls slower than the setups of Pr33-34[r/min].

[e]

*1 Fixed to the 1st gain regardless of GAIN input, when Pr31 is set to 2
and Pr03 (Torque limit selection) is set to 3.

*2 For the switching level and the timing, refer to P.243, "Gain Switching
Function" of Adjustment.

32 1st delay time of 0 —10000| x 166pus | You can set up the delay time when returning from the 2nd to the 1st gain,

control switching <30>* while Pr31 is setto 3 or 5-10.
33 1st level of 0 — 20000 - You can set up the switching (judging) level of the 1st and the 2nd gains,
control switching <50>* while Pr31 is setto 3, 5, 6. 9 and 10.
Unit varies depending on the setup of Pr31 (1st mode of control switching)
34 1st hysteresis 0 — 20000 - You can set up hysteresis width to be
of control switching | <33>* implemented above/below the N
judging level which is set up with Pr33 prad -
Pr33. Unit varies depending on the [ Pr34

[

setup of Pr31 (1st control switching ©

mode). Definitions of Pr32 (Delay), Istgal ,;znd gain; ,, 1stgal
Pr33 (Leyel) _and P_r34 (Hysteresis) i P32
are explained in the fig. below. '
<Caution>

The setup of Pr33 (Level) and Pr34 (Hysteresis) are valid as absolute
values (positive/negative).
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Parameter Setup
Standard default : < >
PrNo. Title F’%Sg Unit Function/Content
35 Switching time of [0 —10000| (setup | You can setup the
position gain <20>* |value +1)| step-by-step switching e.g.) 108 -0 1 KpL(Pri0)>Kp2(Pris)
x 166us | time to the position  Kpl(Pr10) — ; #— [0] bold line
loop gain only at gain Pr3s=[oN_ [ NSOB | [@-——-
switching while the 1st -- 2
. — 1 thin line
and the 2nd gain Kp2(Pr18) —
switching is valid. 1st gain 2nd gain 1st gain
<Caution> >« <
The switching time is
only valid when switching from small position gain to large position gain.
3D JOG speed setup 0-500 r/min | You can setup the JOG speed.
<300> Refer to P.75, "Trial Run"of Preparation.

Parameters for Position Control

Standard default : < >

; Setup ;
PrNo. Title range Function/Content
40 Selection of com- 0-1 You can select either the photo-coupler input or the exclusive input for line driver as
* mand pulse input <0> the command pulse input.
Setup value Content
<0> Photo-coupler input (X5 PULS1:Pin-3, PULS2:Pin-4, SIGN1:Pin-5, SIGN2:Pin-6)
1 Exclusive input for line driver (X5 PULSH1:Pin-44, PULSH2:Pin-45, SIGNH1:Pin-46, SIGNH2:Pin-47)
41 Command pulse 0-1 | You can set up the rotatational direction against the command pulse input, and the
* rotational direction <0> command pulse input format.
setup Pré1 setup value [Pr42 setup value| Command si |
42 Setup of command | 0-3 (°°’J})T§i“0dn§|” e (C?;“p”;?;doﬁ‘;'se pulse ,:;‘]tlnea CCW command | CW command
* pulse input mode <1> direction setup) setup) format
° 1 tl 1 tl
90° phase A-phase [= ] —
difference | PULS T
Oor2 2-phase pulse | iGN | BPhase— [ =
(A + B-phase) ot | au )
B-phase advances to A by 90°.| B-phase delays from A by 90°.
t3
CW pulse trai —
<0> <1> e Z‘IJGLI\SI e
CCW pulse train o
ulse train = i ==
3 P + PULS 4 15 : 14 t5 H
Signal | SIGN e s = L
6 6 |t6 t6
N ot totl
90" phase S Aphase] = | O A
difference | PUL I
Oor2 2-phase pulse| SIGN B'Phaw gl
(A +B-phase) B-phase delays from A by 90°.|B-phase advances to A by 90°.
CW pulse train 8L
1 1 P N PULS 0B :
| SIGN
CCW pulse train o'
ulse train S e I O o e Y O
3 P + PULS 4 5 : 415 :
Signal SIGN l— L = [T
t6 t6|t6 t6
» Permissible max. input frequency, and min. necessary time width of command pulse input signal.
. Permissible max. Min. necessary time width
Input I/F of PULS/SIGN signal _ Y
input frequency | t1 t2 t3 t4 ts te
Pulse train interface exclusive to line driver 2Mpps 500ns | 250ns | 250ns | 250ns | 250ns | 250ns
- Line driver interface 500kpps 2us 1lus 1lus 1lus 1lus 1lus
Pulse train interface - PP H H K H H H
Open collector interface 200kpps 5us | 2.5us | 2.5ps | 2.5us | 2.5us | 2.5us
Make the rising/falling time of the command pulse input signal to 0.1us or smaller.
I I
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo. Title rsa?r%ag Function/Content
43 Invalidation of 0-1 You can select eithr the validation or the invalidation of the command pulse inhibit
command pulse <1> input (INH : CN X5 Pin-33).
inhibit input Setup value INH input
0 Valid
<1> Invalid

Command pulse input will be inhibited by opening the connection of INH input to
COM-. When you do not use INH input, set up Pr43 to 1 so that you may not
need to connect INH (CN I/F Pin-33) and COM- (Pin-41) outside of the driver.

44 Numerator of pulse |1 —32767| You can set up the pulse counts to be fed out from the pulse output (X5 OA+ : Pin-

* output division <2500> | 21, OA-: Pin-22, OB+ : Pin-48, OB- : Pin-49).

e Pr45=<0> (Default)
You can set up the output pulse counts per one motor revolution for each OA
and OB with the Pr44 setup. Therefore the pulse output resolution after
quadruple can be obtained from the formula below.

3O |0)U0D) UO1ISOd
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The pulse output resolution per one revolution
= Pr44 (Numerator of pulse output division) X4
* Pr45#0 :
The pulse output resolution per one revolution can be divided by any ration
according to the formula below.

) _ Pra4 (Numerator of pulse output division) )
Pulse output resolution per one revolution - —— X Encoder resolution
Pr45 (Denominator of pulse output division)

<Cautions>

e The encoder resolution is 131072 [P/r] for the 17-bit absolute encoder, and
10000 [P/r] for the 5-wire 2500P/r incremental encoder.

e The pulse output resolution per one revolution cannot be greater than the
encoder resolution.

45 Deniminator of 0 - 32767

*
p_ul_s§ output <0> (In the above setup, the pulse output resolution equals to the encoder resolution.)
division » Z-phase is fed out once per one revolution of the motor.
When the pulse output resolution obtained from the above formula is multiple of 4,
Z-phase synchronizes with A-phase. In other case, the Z-phase width equals to
output with the encoder resolution, and becomes narrower than A-phase, hence
does not synchronize with A-phase.
when encoder resolution x Prad is multiple of 4 | | when encoder resolution x Prad is not multiple of 4
Pra5 P Pra5 P
A [ | - S [
B L B L
z z I
Synchronized Not-synchronized
<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setu

D

Standard default : < >

PrNo. Title ?5%33 Function/Content
46 Reversal of pulse 0-3 You can set up the B-phase logic and the output source of the pulse output (X5 OB+
* output logic <0> 1 Pin-48, OB- : Pin-49). With this parameter, you can reverse the phase relation
between the A-phase pulse and the B-phase pulse by reversing the B-phase logic.
at motor CCW rotation at motor CW rotation
Setup A-phase
value (OA) ] [ ]
B-phase(OB) \_,_L
<0>2 non-reversal J I—, I—, I—,
B-phase(OB)
1,3 reversal _| ,_l ,_l ,_l ,_\—,_
Pr46 B-phase logic Output source
<0> Non-reversal Encoder position
1 Reversal Encoder position
2 *1 Non-reversal External scale position
3 *1 Reversal External scale position
*1 The output source of Pr46=2, 3 is valid onlt at full-closed control.
48 Electronic gear function-related (Pr48-4B)
1st numerator of 0 — 10000| Electronic gear (Command pulse division/multilication) function
electronic gear <0> * Purpose of this function
(1) You can set up any motor revolution and travel per input command unit.
29 >nd numerator of 10 — 10000 2) You_ can increase the nominal comr_na_nd pulse frequency when you cannot
) obtain the required speed due to the limit of pulse generator of the host controller.
electronic gear <0> * Block diagram of electronic gear
A Multiplier of 0-17 CO;T,?;ZM *1 | 1st numerator (Pr48) X2 Lfgﬁ]fgfgnd + Deviati
electronic gear <0> : *1 [2nd numerator (Pr49) = > counter "
numerator | Denominator (Pr4B) | Feed back
4B Denominator of 0 — 10000 pulse 10000P/rev
electronic gear <10000> (Resolution) 2£7P,,ev

* "Numerator" selection of electronic gear
*1 : Select the 1st or the 2nd with the command electronic gear input switching
(DIV : CN X5, Pin-28)
DIV input open
DIV input connect to COM-

Selection of 1st numerator (Pr48)
Selection of 2nd numerator (Pr49)

The electronic gear ratio is set with the formula below.

* when the numerator is <0> (Default) : Numerator (Pr48,49)X2Pr4A) is automat-
ically set equal to encoder resolution,
and you can set command pulse per
revolution with Pr4B.

Encoder resolution
Command pulse counts per one revolution (Pr48)

Electronic gear ratio =

* when numerator # 0 :

Multiplier of command

N umerator Of Command 2 div/multpl numerator (Pr4A)

electronic gear (Pr48,49) X
Denominator of command electronic gear (Pr4B)

Electronic gear ratio =

<Caution>
In actual calculation of numerator (Pr48, Pr49) X2PrA 4194304 (Pr4D setup value
+1) becomes the max. value.

(to be continued to next page)
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[Connection and Setup of Position Control Mode]

Standard default : < >

; Setup ;
PrNo. Title range Function/Content
Electronic gear function-related (Pr48-4B) (continued from the previous page)
48 1st numerator of <Setup example when numerator #0>
electronic gear » When division/multiplication ratio=1, it is essential to keep the relationship in which
the motor turns one revolution with the command input (f) of the encoder
r : resolution.
49 2n numerator 0 Therefore, when the encoder resolution is 10000P/r, it is required to enter the input
electronic gear of f=5000Pulses in case of duplicate, f=40000Pulse in case of division of 1/4, in
order to turn the motor by one revolution.
4A Multiplier of » Set up Pr48, 4A and 4B so that the internal command (F) after division /
electronic gear multiplication may equal to the encoder resolution (10000 or 217).
numerator
f x Prd8 x 2PraA
4B Denominator of F= T 10000 or 2%7
electronic gear F : Internal command pulse counts per motor one revolution
f : Command pulse counts per one motor revolution.
Encoder resolution 217(131072) 10000 (2500P/r x 4)
Example 1 PrdA PrdA
when making the command
. Pra8|1] x 2 Pr48 |10000] x 2
input (f) as 5000 per one
motor revolution Pr4B 5000 Pr4B | 5000
Example 2 PraA Pr4A
when making the command (o]
input (f) as 40000 per one Pr48[1 x 2 Pra8|2500/x 2
motor revolution Pr4B 10000 Pr4B 10000
4C Setup of primary 0-7 Smoothing filter is the filter for primary delay which is inserted after the electronic
delay smoothing <1> gear.
Purpose of smoothing filter
* Reduce the step motion of the motor while the command pulse is rough.
* Actual examples which cause rough command pulse are;
(1) when you set up a high multiplier ratio (10 times or more).
(2) when the command pulse frequency is low.
You can set the time constant of the smoothing filter in 8 steps with Pr4C.
Setup value Time constant
0 No filter function
<1> Time constant small
I !
7 Time constant large
4D Setup of FIR 0-31 | You can set up the moving average times of the FIR filter covering the command
* smoothing <0> pulse. (Setup value + 1) become average travel times.
4E Counter clear 0-2 You can set up the clearing conditions of the counter clear input signal which clears
input mode <1> the deviation counter.
Setup value Clearing condition
0 Clears the deviation counter at level (shorting for longer than 100us)*1
<1> Clears the deviation counter at falling edge (open-shorting for longer than 100us)*1
2 Invalid
*1 : Min. time width of CL signal
CL(Pin-30) I—I
© ' 100ps or longer
—
<Notes>

 For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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Parameter Setup

Parameters for Velocity and Torque Control

Standard default : < >

PrNo. Title rsaerggg Unit Function/Content
5E 1st torque limit 0 -500 % You can set up the limit value of the motor output torque (Pr5E : 1st
setup <500> torque, Pr5F : 2nd torque). For the torque limit selection, refer to PrO3
%0 (Torque limit selection).
This torque limit function limits the max. motor torque inside of the
5E 2nd torque limit 0 — 500 % driver with param_eter S(_atup._ _ _
setup <500> In normal operation, th_ls driver permits approx. 3 _tlmes Igrger torque
5 than the rated torque instantaneously. If this 3 times bigger torque

causes any trouble to the load (machine) strength, you can use this

function to limit the max. torque.
q torque [%]

« Setup value is to be given in 300(Max.);
% against the rated torque. when Pr5E=150 2001

« Right fig. shows example of 1001
150% setup with Pro3=1. . (Rated)

4 speed
r100  (Rating) (Max.)
+200

¢ Pr5E limits the max. torque for
both CCW and CW directions.

<Caution>

You cannot set up a larger value to this parameter than the default setup
value of "Max. output torque setup" of System parameter (which you
cannot change through operation with PANATERM® or panel). Default
value varies depending on the combination of the motor and the driver.
For details, refer to P.57, "Setup of Torque Limit " of Preparation.

<Note>
* For parameters which default. has a suffix of "*2", value varies depending on the combination of the driver
and the motor.

Parameters for Sequence

Standard default : < >

PrNo. Title rsaer%ag Unit Function/Content
60 Positioning com- 0- Pulse | You can set up the timing to feed out the positioning complete signal
plete(In-position) 32767 (COIN : CN X5, Pin-39).
range <131> The positioning complete signal (COIN) will be fed out when the deviation

counter pulse counts fall within A}(the setup value), after the command
pulse entry is completed.

The setup unit should be the encoder pulse counts at the position control
and the external scale pulse counts at the full-closed control.

« Basic unit of deviation pulse is encoder "resolution”, and varies per
the encoder as below.
(1) 17-bit encoder : 217 =131072
(2) 2500P/r encoder : 4 X 2500 = 10000

<Cautions>

1. If you set up too small value
to Pr60, the time until the
COIN signal is fed might
become longer, or cause
chattering at output.

2. The setup of "Positioning
complete range" does not
give any effect to the final
positioning accuracy.

deviation
pulses
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

61

Zero-speed

10 -
20000
<50>

r/min

You can set up the timing to feed out the zero-speed detection output signal
(ZSP : CN X5, Pin-12 or TCL : CN X5, Pin-40) in rotational speed [r/min].
The zero-speed detection signal (ZSP) will be fed out when the motor
speed falls below the setup of this parameter, Pr61.

In-speed (Speed coincidence) signal (V-COIN) will be fed out when the
difference between the speed
command and the motor speed falls
below the setup of this parameter,
Prél.

speed

(Pr61+10)r/min
—

/ (Pr61-10)r/min
------------- -—

* The setup of P61 is valid for both
CCW and CW direction regardless
of the motor rotating direction.

e There is hysteresis of 10 [r/min].

e

63

Setup of
positioning
complete
(In-position)
output

0-3
<0>

You can set up the action of the positioning complete signal (COIN : Pin-
39 of CN X5) in combination with Pr60 (Positioning complete range).

Setup value Action of positioning complete signal

The signal will turn on when the positional deviation is smaller
than Pr60 (Positioning complete range)

The signal will turn on when there is no position command and the
positional deviation is smaller than Pr60 (Positioning complete range).
The signal will turn on when there is no position command, the
2 zero-speed detection signal is ON and the positional deviation is
smaller than Pr60 (Positioning complete range).

The signal will turn on when there is no position command and the
3 positional deviation is smaller than Pré0 (Positioning complete range).
Then holds "ON" status until the next position command is entered.

<0>

1

65

LV trip selection at
main power OFF

0-1
<1>

You can select whether or not to activate Errl3 (Main power under-
voltage protection) function while the main power shutoff continues for the
setup of Pr6D (Main power-OFF detection time).

Setup value Action of main power low voltage protection
When the main power is shut off during Servo-ON, Errl3 will
0 not be triggered and the driver turns to Servo-OFF. The driver
returns to Servo-ON again after the main power resumption.
When the main power is shut off during Servo-ON, the driver

will trip due to Errl3 (Main power low voltage protection).

<1>

<Caution>

This parameter is invalid when Pr6D (Detection time of main power
OFF)=1000. Errl3 (Main power under-voltage protection) is triggered
when setup of P66D is long and P-N voltage of the main converter falls
below the specified value before detecting the main power shutoff,
regardless of the Pr65 setup. Refer to P.42, "Timing Chart-At Power-ON"
of Preparation as well.

66

Sequence at
over-travel inhibit

0-2
<0>

You can set up the running condition during deceleration or after stalling,
while over-travel inhibit input (CCWL : Connector CN X5, Pin-9 or CWL :
Connector CN X5, Pin-8) is valid

Setup value

During deceleration

After stalling

Deviation counter content

<0>

Dynamic brake
action

Torque command=0
towards inhibited direction

Hold

Torque command=0
towards inhibited direction

Torque command=0
towards inhibited direction

Hold

2

Emergency stop

Torque command=0
towards inhibited direction

Clears before/
after deceleration

<Caution>

In case of the setup value of 2, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop ).

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control

power.

121

3pOJA [043U0D) OISO

(]
(=}
=
=
@D
=1
=
S
=
=
o
w
-1
=
=l
=3




Parameter Setup

Standard default : < >

; Setu ; ;
PrNo. Title rangg Unit Function/Content
67 Sequence at main 0-9 - When Pr65 (LV trip selection at main power OFF) is 0, you can set up,
power OFF <0> 1) the action during deceleration and after stalling

2) the clearing of deviation counter content
after the main power is shut off.

Setup Action Deviation counter
value During deceleration| After stalling content
<0> DB DB Clear
1 Free-run DB Clear
2 DB Free-run Clear
3 Free-run Free-run Clear
4 DB DB Hold
5 Free-run DB Hold
6 DB Free-run Hold
7 Free-run Free-run Hold
8 Emergency stop D Clear
9 Emergency stop Free-run Clear

(DB: Dynamic Brake action)

<Caution>

In case of the setup value of 8 or 9, torque limit during deceleration will be
limited by the setup value of Pr6E (Torque setup at emergency stop).

68 Sequence at alarm 0-3 - You can set up the action during deceleration or after stalling when some
<0> error occurs while either one of the protective functions of the driver is
triggered.
Setup Action Deviation counter
value |During deceleration| After stalling content
<0> DB DB Hold
1 Free-run DB Hold
2 DB Free-run Hold
3 Free-run Free-run Hold
(DB: Dynamic Brake action)
<Caution>

The content of the deviation counter will be cleared when clearing the
alarm. Refer to P.43, "Timing Chart (When an error (alarm) occurs (at
Servo-ON command status)" of Preparation.

69 Sequence at 0-9 - You can set up,

Servo-Off <0> 1) the action during deceleration and after stalling

2) the clearing of deviation counter content,

after turning to Servo-OFF (SRV-ON signal : CN X5, Pin-29 is turned from
ON to OFF)

The relation between the setup value of Pr69 and the action/deviation
counter clearance is same as that of Pr67 (Sequence at Main Power Off)
Refer to P.44, "Timing Chart"-Servo-ON/OFF action while the motor is at
stall" of Preparation as well.

<Notes>
* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the
control power.
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[Connection and Setup of Position Control Mode]

Standard default : < >

PrNo.

Title

Setup
range

Unit

Function/Content

6A

Setup of
mechanical brake
action at stall

0-100
<0>

2ms

You can set up the time from when the brake release signal (BRK-OFF :
CN X5, Pin-10 and 11) turns off to when the motor is de-energized
(Servo-free), when the motor turns to Servo-OFF while the motor is at
stall.

e Set up to prevent a micro-travel/
drop of the motor (work) due to the
action delay time (tb) of the brake
After setting up Préa = tb
then compose the sequence so as

the driver turns to Servo-OFF after '
the brake is actually activated. motor

SRV-ON ON OFF

BRK-OFF

release tb
y I —p]
actual brake

energization Med
l Pr6A|
|
Refer to P.44, "Timing Chart"-Servo-ON/OFF Action While the Motor Is at
Stall" of Preparation as well.

6B

Setup of
mechanical brake
action at running

0-100
<0>

2ms

You can set up time from when detecting the off of Servo-ON input signal
(SRV-ON : CN X5, Pin-29) is to when external brake release signal
(BRK-OFF : CN X5, Pin-10 and 11) turns off, while the motor turns to
servo off during the motor in motion.

e Set up to prevent the brake
deterioration due to the motor
running.

At Servo-OFF during the motor is
running, tb of the right fig. will be
a shorter one of either Pr6B
setup time, or time lapse till the
motor speed falls below 30r/min.

SRV-ON ON OFF

BRK-OFF release I hold
t

actual

brake energizedll

non-
energized

\
i

motor E 30 r/min

energization |

?

Refer to P.45, "Timing Chart"-Servo-ON/OFF action while the motor is in
motion" of Preparation as well.

6C

Selection of
external
regenerative
resistor

0-3
for
A, B-frame
<3>
for
B—F-frame
<0>

With this parameter, you can select either to use the built-in regenerative
resistor of the driver, or to separate this built-in regenerative resistor and
externally install the regenerative resistor (between RB1 and RB2 of
Connector CN X2 in case of A-D-frame, between P and B2 of terminal
block in case of E-F-frame).

Setu p Val ue Reger;noergg\lljiégsmtor

<0>
(C, D, E and
F-frame)

Regenerative processing and
regenerative resistor overload

Regenerative processing circuit will be
activated and regenerative resistor overload
protection will be triggered according to the
built-in resistor (approx. 1% duty).

The driver trips due to regenerative overload
protection (Errl8), when regenerative
processing circuit is activated and its active
ratio exceeds 10%,

Regenerative processing circuit is activated,
but no regenerative over-load protection is
triggered.

Both regenerative processing circuit and
regenerative protection are not activated, and
built-in capacitor handles all regenerative
power.

Built-in resistor

1 External resistor

2 External resistor

<3>

(A, B-frame) No resistor

<Remarks>

Install an external protection
external regenerative resistor.
Otherwise, the regenerative resistor might be heated up abnormally and
result in burnout, regardless of validation or invalidation of regenerative
ove-rload protection.

<Caution>

When you use the built-in regenerative resistor, never to set up other
value than 0. Don't touch the external regenerative resistor.

such as thermal fuse when you use the

External regenerative resistor gets very hot, and might cause burning.
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Parameter Setu

D

Standard default : < >

PrNo. Title fgﬁgg Unit Function/Content
6D Detection time of |35 —-1000{ 2ms You can set up the time to detect the shutoff while the main power is kept
* main power off <35> shut off continuously.
The main power off detection is invalid when you set up this to 1000.
6E Torque setup at 0-500 % You can set up the torque limit in case of emergency stop as below.
emergency stop <0> » During deceleration of over-travel inhibit with the setup 2 of Pr66
(Sequence at over-travel inhibit input)
* During deceleration with the setup of 8 or 9 of Pr67 (Sequence at main
power off)
« During deceleration with the setup of 8 or 9 of Pr69 (Sequence at Servo-
OFF)
Normal torque limit is used by setting this to 0.
70 Setup of position [0 —32767| 256 x | ¢ You can set up the excess range of position deviation.
deviation excess <25000> |resolution| « Set up with the encoder pulse counts at the position control and with the
external scale pulse counts at the full-closed control.
» Err24 (Error detection of position deviation excess) becomes invalid
when you set up this to 0.
72 Setup of 0-500 % * You can set up the over-load level. The overload level becomes 115 [%]
over-load level <0> by setting up this to 0.
» Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-load level.
* The setup value of this parameter is limited by 115[%)] of the motor rating.
73 Setup of 0—20000{ r/min * You can set up the over-speed level. The over-speed level becomes 1.2
over-speed level <0> times of the motor max. speed by setting up this to 0.

* Use this with 0 setup in normal operation. Set up other value only when
you need to lower the over-speed level.

» The setup value of this parameter is limited by 1.2 times of the motor
max. speed.

<Caution>

The detection error against the setup value is +3 [r/min] in case of the 7-wire

absolute encoder, and +36 [r/min] in case of the 5-wire incremental encoder.

<Notes>

* For parameters which No. have a suffix of "*", changed contents will be validated when you turn on the

control power.
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