Full closed loop of IS810N Drivers

In full closed—loop control mode, the frequency—-division output function
cannot be used, and the frequency-division output terminal is used as the input

terminal of external scale signal.
The port of CN5 is the Full closed loop interface of Axisl, The port of CN7

is the Full closed loop interface of Axis2

When you use Full closed loop, you can use Cyclic synchronous position

mode(CSP), we do not support Profile Position Mode (PP).
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Relevent Parameters:

@ H05-38=2
0: Encoder frequency-
division output
1. Pulse synchronous
HDS-38| Serva pulse outpUt _ |3etthe servo pulse outpLt Al stop F'crwe_r—on 0
output source source. again
2. Frequency-division
or synchronous output
inhihited
@ HOF-00=1
Parameter Control
farme Encoder feedback mode Property AL stop Mode F
setting Oto1 Unit - EMECOVE | | mediste | Default 0
Fange Time
It sets the encoder feedback signal source in full closed-loop contral,
Walue Meaning Description
0 Interral encoder The position feedback signals come from the internal encoder of the
feedback motor.
The position feedback sionals come fram the full closed-loop external
1 External encoder encoder.
feedhack
15t electronic gear ratio is used.

@ HOF-01

Manually rotate the motor and observe HOF - 18(Feedback pulse counter of internal
encoder)and HOF-20(Feedback pulse counter of external encoder), if HOF-18 and HOF-
20 increase or decrease at the same time, then HOF-01 does not need to be modified,
otherwise, HOF-01 needs to be modified

Parameter Running direction of external Cantral
name Encacder PerErt'_\,l’ Al StDp Waode P
HOF 01 . :
el Oto 1 Uriit - S ——— 0
Range Time

It sets the counting direction of feedback pulses from the external encoder relative to the intemal encoder
during motor rotation.

Wl LE W EENiNg Description

During motor rotation, the pulse feedback counter of
the external encoder (HOF-20) has the same direction
as the internal encoder (HOF-18).

Standard running
direction

During motar rotation, the pulse feedback counter of the
extemal encoder (HOF-20) has the opposite direction
as the internal encoder (HOF-18)

Fewerse rinning
direction

Mote:

1. Ensure to make check before trial running. For details on the aperation, refer to Chapier & Controf
Modes.

2. Incorrect setting of this function will cause a runaway accident.




@ HOF-04

Parameter | External encader pulses per one Cantral
name motor revolution R ALston Mode P
. External .
SEMING | o 073741824 | Unit | encoder | STCCHVE | POWEMOR 4 poeit | 10000
Range it Time again

It sets the feedback pulses from the external encoder that causes one turn of the motor shaft.

This parameter defines the count relationship between feedback pulses from the external encoder and those
frorm the internal encoder

Calculate the value bhased on analysis of mechanical parameters. When it is rigid coupling between the
motor and the external encoder (scale), you can also set as helow:

1) Manually rotate the motor and observe HOF-18 (Feedback pulse counter of internal encoder) mearmwhile.
After ensuring that the matar rotates for 3 turn (HOF-18 = servo motor resolution), calculate the change of
HOF-20 (Feedback pulse counter of external encoder).

The absolute calculated data is the value of HOF-04.

231F HOF-18 = X1, HOF-20 = %1 before rotating the thDr, and HOF-158 = X2, HOF-20 = ¥'2 after rotating the
motor:

HOF-04 = Servo motor resolution ® (Y2 =Y 1/(52 =X 1)
The calculated data must be positive; if not, perform the first step again.
There is a deviation with the data calculated by using this method for non-rigid connection.

Mote:

Ensure correct setting of HOF-04. Othenwise, Er.B02 may ococur after servo running.

® HOF-08
Parameter | Full closed-loop position deviation Property During Cantral 5
name ecess threshald running Maode
Setting Oto . External | Effective .
Range 1073741824 | "™ | encogerunt | Time | MMEdiae | Default ) 10000

It sets the position deviation threshold at which the servo drive detects fault Er.B02 indicating that the
position deviation is excessive.

When HOF-08 = 0, the servo drive does not detect ErB02 and akays clears the full closed-loop position
deviation.




® HOF-10

Farameter Full clos ed laap p-:rs?ti-:nn dewviation Py Duri!'ng Cantral F
name clear setting running hloade
Setting 0 to 100 U it ' Etfective | | mediate | Default o
Range Time

A= the motar turns the number of revolutions set by this parameter, the servo drive clears the full clos ed- loop

pos ition dewiation to 0. The number of revolutions &= expreszed by the internal encoder feedback pukes in
HOF-12.

Walue n Mz aning

u] The servo drive abways clears the full closed- loop position deviation.

If the position dewviation remains smaller than HOF-08 after the motor turns 0
revolutions, the servo drive clears the position dewiation at the nth res olution, and
counts the position dewiation and number of mater revelutions frem 0 again.

1te 100
Once the position dewviation becomes largerthan HOF-08 after the motorturres n

revolutions, the servo drive immediately clears the position dewiation. If external
encoder feedback (HOF-00 = 1 ar 2 is used, Er.BOZ will aceur.

Full closed loop
position deviation

(HOF-18) Wihen HOF-00= 1, ErE0Z acours.

Full closed loop
position deviation
dear setling (HOF-03)

T J >

la HOF-10 ol HOF-10 N Mumber of motor
N Th * rewvolotons i

| -

|
Clear full clos ed laop I
position deviation

MHate:
The number of motor rewolutions will not be clearedto O when the senro drive i not in running state.

Faor example, assume that HOF-10=10:

If the motor turns for five revolutions when the 5-0N =signal becaomes inactive, the s ervo drive clears the data
tod whenthe mator turns for another five revolotion afterthe 5-0N signal resumes active.

Then, the servo drive clears thewalue for each 10 motor revolutions.

@ HOF-18

FParameter Feedback pulse counter of internal Control
Property P

name encoder Mode

Display
Setting -1073741824 to : Internal Effective

Init Default ]

Range 1073741824 M encoder unit | Time eted

It counts and displays the feedback pulses of the internal encoder (after divided or multiplied by electronic
gear ratio, in intermal encoder unit).

HOF-20

Farameter Feedback pulse counter of external Propert Disola Control P
name encoder perty blay Mode
Setting -1073741824 to : External Effective

Unit - Default 0
Range 1073741824 M encoderunit | Time efa

It counts and displays the feedback pulses of the external encoder (after divided or multiplied by electronic
gear ratio, in external encoder unit).




[Example] :

Set Relevent Parameters

22 heiz 101 [Servo drive parameters]

biz 1/HDZ [Basic control parameters]
docis 1/H03 [Terminal input parameters]
docis 1/HM [Terminal output parameters)
len_xis 1/H06 [Fosition control parameters] I
boriz 1/HDE [Speed control parameters]

hxiz 1/H07
hxiz 1/H08
hxis 1/H09
hcis 1/HDA
hxiz 1/HOB
hxiz 1/HID
hxiz 1/HIE
Boeiz 1/HOF[Full closed-loop parameters]

[Torque control paramsters]
[Gain parameters]

[Gain auto—tuning parameters]
[Fault and protection paramet
[Monitoring parameters]
[Anxiliary function parameter

[Communication pavameters]

22 g 1/H0L
B2 axis 1m0z
22 pwiz 1/M03
A xis 1/H04
heis 1/HOS
4 hxiz 1/H0E
s 1/H07
hxls 1/H08

[Serve drive paramsters]
[Basic control pavameters]
[Terminal input parameters]
[Terminal cutput parameters]
[Position control paramsters]
[Speed control pavamsters]
[Torque control parameters]
[ain parameters]

[Gain auto—tuning paramsters]
Aeiz 1/HDA
4 puis 1/H0B
4 huds 1/H0D

[Fault and protection pavamet
[Monitoring parameters]

[Awsiliary Punstion paremeter

[Communication parameters]
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Funct Description Setting value current value
HOE-D4 First—order low—pass filter time constant — oo
HO506 Moving averaze filter time constant — oo
H05-17  Funber of frequency—division cutput pulses - 2500
HO5-19 Speed feedforward contrel — 1[ Internal spe..
i i it = 00,00
on cutput sewrce = 2[ Prohibited] ||
OS50 Humerator of mechanical gear ratio — 1
HIE-E1 Deneminator of mechanical gear ratio — 1
HO552 Pulzes per load revolution in absolute position retation.. a
HO554 Pulzes per load revolution in absolute position retation.. o
Funct... Description current value

Setting value
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HOF-10
HOF-13
HOF-16
HOF-18
HOF-20

Encoder feedback mode
Eunning mode of external

mlses

encoder

External encoder er motor revolution

1[1=External en
1[1-Reverse Run
2000

Fosition deviation fault

clozed-loop
in full closed-loop

Filter time constant of hybrid vibration suppression

Clear position deviation

Full closed-loop position deviation counter
Internal encoder feedback pulsze counter
External encoder feedback pulse counter
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Use am600PLC,set travel distance:

= Application
@ Hvr
@ 2REE
ﬂﬂ Library Manager
[ PLCIEFE (PRG)

Scal

General Setting

Homing Setting

Unit in application
mm

O pulse O um O nm O degree

ling
Travel Distance

[] Invert Direction

POU (FRG) c d pul t tor rotati 2000 lse/r
POU_LPRE) Mapping/Other Setting
Do not use gearbox
=
Task Configuration Commissioning
= ¢ ETHERCAT Work travel distance per motor rofation ey
) ETHERCAT EtherCAT Task aM,Drwve,Erc,Genenchmz: 1o
apping
& rou_1 1
B pogE T Command pulse count per motor rotatien [DINT)
s Murmber of pulses [pulse] = * Travel distance [Unit in application]
¥ MainTask Information Waork travel distance per motor rotation [LREAL]
& pou_t
&8 TRacE O use gearbox

T Persistentvars
+ & softMotion General Axis Pool
B HiGH_SPEED_IO (High Spesd 10 Moduie)
= [M] ETHERCAT (EtherCAT Master)
= [ 15810 (1s810_2A%is_v2.02)
B [inds (is)
BAP nods_1 (ais)

[m8] MoDBUS_TCP (ModbusTCP Device) v

Work travel distance per work rotation

(Please refer to the Modulo value in General Setting if the Axis type is Module mode)

Nurmerator of the gear ratio (the number of teeth (3) in the following picture)

Denominator of the gear ratio (the number of teeth (4) in the following picture)

The Axis type is Linear mode

Reference: Unit conversion formula

mm/rev

When using” MC_JOG" function,
decleration is 500mm/sA2.

the Velocity is 1000mm/s, the Acceleration and

o= P
T R
mC_poWer_master MC_MoveRelatiwvel
MC_powWer MC_MoveRelative
Axis —JAxis Status = JEENCE Axis
Enable bRegulatorRealState m gb_execute m— Execute m
gb_enable m—bkegulatcmn bDriveStartReal3tate m - CommandRborted m
gb_enable JECNEE—POrivestare Busy 60 —|Velocity Error
- Error FALSE B0 —Acceleration ErrorID
ErrorID SMC_NO E.. &0 —{Deceleration
—{Jerk
MC_Jog_master
MC_Jog
Axis —JRxis Busy
gb_dtocE JEENEl—{JooForward  CommendRborted
gb_JOGB S Jo9backward Error
gl_velocity Velm:j.ty ErrorId
500 —Acceleration
500 —Deceleration
0 —Jerk
“hannel Selection L] S & ‘Sampli = -
+, = aq| ampling (4 = |ms v Time Axis : 1600 | + |ms
af fs(+fal=~lx] g QO] | =]
4 [WIS810N-INT[192.168.0.2] 110894 M
866, 5 -|
624. 7|
382 7|
140. 6]
| -
Curser Info x
@¥articall OMNorizonts [QFixed the distance | CARECH G CAECH
—|| Hame A B Bk S v X — e —
4 4 » w " Allchannels . Channel Par|
Time 21:39:34 914 21:39:36 930 2015, 9mz
Configuration 6 Axis 1_Speed feedback 0.6 999.1 998.6 5748 02 8986
Sihxiz 1_Speed reference 0.0 993.6 993.6 5749 0.0 1004, 4
| system Time |




When using” MC_MoveRelative” function, the Distance

60mm/s

is 600mm, the Velocity is

, the Acceleration and decleration is 60mm/sA2.

ZEE3S

px B
[SEESE
mMC_powWer _Master MC_MoveRelative0
mC_power MC_MoveRelative
Bxis Status m Axis Axis Done TRUE
U Enable bRegulatorRealState m gb_execute m—ﬁxecute Busy m
gb_enable mbkegulatorun bDriveStartRealState m - 600 Distance CommandRborted m
gb_anable m— bDriveStart Buay m &0 —Velocity Error m
- Error §0 —Acceleration ErrorID
ErrorID SHMC WO _E g0 —{Deceleration
o | —{Jerk

MC Jog_master

MC_Jog
Ixis —Axis Busy
gb_JOGF m— JogForward CommandAborted
gh_JOGB X TogBackward Error
gl ve-_oc:Lt\:li'—Veloclty ErrorId
- 500 —|Acceleration
500 —|Deceleration
[ —|Jerk
“hannel Selection a

4 [WISB10N-INT[1

wAxis 1_Speed feedback

5:xis 1_5)

44 H

Channel Selection

All channels

92.168.0.2]

peed reference

Cursor Info

Hame

Time

‘Channel

@ Vertical (OHorizent:

8 hucis 1 Speed feedback
18:heis 1 Position fee

20:Axis 1 Current sbse..
Sihis 1 Speed referance

Sampling
interval

] s S Y S e =/ C][O [0 [+ ST [rere ] o

x

[JFized the distance 1

A ] BA S ety M
21:47:50 138 21:48.09 399 13263.Zns
01 o1 513 -1t 89.5 21:45:08 470 2145012
1453469 1473469 1462449 1453469 1473469 :
1453469 1473469 70000 1462449 1453469 1473469 - I i
0.0 0o 0.0 52.4 -1z 7.6 - SLEICE 18 |
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5:Axis 1_Speed refer

All channels

Cursor Info

@ Vertioal (OHorizonts

Hame

Time

Gidocis 1_Speed Feedback
18:Axis 1 Position fee
20:fxis 1_Current abso
5i#cis 1_Speed reference

Channel

A - = aa| ) samping |4 2| ims v | Time Axis:| - + |ms
B[ = slaf= == e elelo] |yl
] i .
X
[JFixed the distance |
A B B4 BIE b e
21:47:57 979 21:47:68 986 [|_1007 ins
0.3 58,7 53.4 36.2 -1 64.1 21.48:08 470 21:48:12 01
1463469 1454533 1064 1453834 1453469 1464533 ‘
1463469 1454533 1064 1453834 1453469 1464533 L o -
36 57.6 54.0 3t.0 -z 2.0 S L)




