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About this guide UMD AC Servo Amdseduia

About this quide

A This document describes the following information required for designing and maintaining UMD AC servo drives.
AsSpecification ofSetvéimotos.er vo drives and
APr oc e d umeckasnicaf installation of the servo drives and Servo motors.
AProcedures for wiriSergombtor servo drives and
AProcedur e ingdfthersenmprvesa t
AProcedures for using the panel operator.
ACommunication protocol s.

ARatings and characteristics.

A Intended Audience:
AThose dasystegmwithrUlyD series servo drives.
AThose i nst aUMDiserigs seovo drives.r i n g
AThose performing trialUMDperiesséniodrivesor adj ustments of

AThose maint ai nliMDgeriesrsenio driveg.e ct i ng
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Safety Precautions

y Do not cSenrnvecc tdniottlmert |y t o the | ocal el ectrical net wor k.
Failure to observe thiSesrmaymoésult in damage to

Yy Do notunplluugg ocronnect orvwhedprooversersvaondri ve

Failure to observe this may ©Seswlot.mon odamage to servo drive
yPl ease note that even after power is removed, residual vol
inspection is to be performed after power is removed, pl easce
YyKeep servo drives and other devices separated by at least 1
The servo drive generates heat. I neatl frebkeyseWhendrnseakhbi
with other devices in a control panel , provide at |l east 10nm
them. Please install servo drives in an environment free fro

yPermonoise reduction and grounding properly.

Pl ease comply with the following instructions to avoid noise
l1Separ atveolhtiagghe cabV @lst dge® mc & mlwe s .

2Use cables as short as possible.

3Sngl e point gmuourdi Serrvda hamedjogser vo dri ve ( grmquonrdibnegl orvwe)s.i st a
4 Never use a | mmteopfoivdetrers ufppr ythe the circuit.

yConduct a voltage resistance test for the servo drive under
1l nputgev:oAG al500Vrms, 1 minute

2Braking current: 100mA

3Frequency: 50/ 60Hz

4NVoltage applied point:Between L1, L2,L3 terminals and fr am
YUse a efsapsotnse t-fpal groonbhdrrupter

For a §moatubdinterrupter,spaolnBey d yipee oa fommet desi gned for PWM
tidel ay type.

yDo not make any extreme adjustments or setting changes of pz:
Failure to observe this dcaanatgieon omayh er epsruoldtu citn diunej uroy uonrst ab | e
dzThe Servo motor cannot be operated by turning the power on
Frequently turning the power ON and OFF causes the internal

probl emsstAawayser stop the Servo motor by using reference pu

Follow the instructions for PCB use:

l1Before touch the PCB, the body of the user mu st be dischar
2The PCB cannot be contact with highly insulating materials
3The PCB is omluy a&Inl d wed ctomducti ve pad.

4 The PCB is only allowed to store and transport packaging

aluminum foil

Precautions on turning ON and turning OFF the servo drive:

1 When turning on the servo drive, make sure that the control power supply has been turned on before turningon the

main circuit power supply.
2 When turning off the servo drive, make sure that the main circuit power supply has been turned off before turningoff

the control power supply.
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Chapt:€mhekr kPrmopduabhd Parts Names

1.1 ChePcbidongtDel owvery

Check I tems Comment s

Are the delivered products the ones that | Check the model numbers marked on the nameplate on the servo
were ordered? drive and the Servo motor

is th d 5 Check the overall appearance, a
s there any damage~
y g that may have occurred during s

I f $érevo mbabrt can be easily r
DestheServo meoht aofr t ) ]

mot or is working normally. Ho we
smoothly? .

Servo ,madathoeern it cannot be turned

If any of the above items are faulty or incorrect, contact your Unitronics representative or the dealer from whom you
purchased the products.

1. 1Selrvo dri ve

A UMDServo drive Model Designati on

UMD T 00048 -B3
Product_AE_

Rated Powt

g ]
55@
oo

3310

OOOOOSOOOO

OOOOOOOOOO

U'I(AJI\JI—‘I—‘\,OOOO

coemEeIdrNBO
o =

[oNe NN Ne RN
XXXX~X

Il npwadl t age
B: 1P 3200Va c
C: 3 PHK 3200V c
E: 3 P Ht 4308Vl ¢

Product Series
B3
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A UMDServo Mppea&rance

UMDBO 00 0@BO0O 0 1@B00 2B0 B4 uMBoO0oOO7C / 0010C

Tessdsssssy

Ic 160
[ a | N
(‘Jl J

UMBO0O15C / /00001200ED 1 BEO 2 0 E

Unitronics
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Checking Product

UMD AC Servo

Amds aGuia

A UMDServo

Servo d

Servo dri

Unitronics

Drive Namepl at e

r

1

W unitronics:

SERVODRIVE
MODEL UMD-00028-83

AC-INPUT AC-OUTPUT

I 0 g——» 1PH 200-230V_50/60Hz | 3PH 0-200V 0-300Hz

1.0A

SN:

vV e——» MODEL: UMD-0002B-B3

SAP:12345678900 C €

http//www.unitronicsplc.com

1234567890ABCD <«

e

-

LL

Hazardous Voltage
Do not fouch drive unit and winng within 5

High Temperature
A Do nottouch heatsink when power is ON.

minutes after power off.
Risk of electric shock.

Risk of burn.

Warning
Connect the equipment to PE. Supply
neutral must be earthed.

4

14A 02kW «—Ser doi v e

Seri

al

rat
numb e



C

hapter 1: Checking Product

UMD AC Servo

Amds aGuia

1.

A

1.2 Servo

UMM Servo Motor

UMM I
duc’[——l=—i-—n——|

Mot or

Mo del Designation

0O004B N B - B4

Pro

Rated Powte
0000. RW
0000 .kw
0002 kWO. :
0004 kWO. :
00070. 75 k!
001Q.0 kWw
0018%.5 kWwW
002@.0 kWw
0033.0 kWw
0056. 0 kWw
npval t age

1

|

B:

C: 3 P H2 3200\0a c
E:

P F2 3200V0a c

3 P Hi 4308V c

Enc
A
N :

U

oder Type
Absol ut e
Il ncrement al

nitronics

Product
B1 / B2

Hol ding B
None: N o
B: With B

S
/
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A UMM Servo Motor Namepl ate

" , SAP: 1234567890ABCDE
\ 4 UNITRONICS
AC SERVO MOTOR
Servo motor model — & Model: UMM-0002Boo-B4
Serial number —— > S/N: 1234567890ABCDE
Rated Voltage AC 108 V,3~
Rated Output 200 W
Servo motor characteristics ———p Rated Speed 3000 r/min
Cont. Torque 0.637 N'm
Rated Current 1.5A
Insulation F
Protection IP65
http://www.unitronicsplc.com

1. Rescription

1. 2servddrive

AUMBOOOO®O1/®002B0048B

Charge indicator

Lights when the main circuit power
supply is ON and stays lit as long \
as the main circuit power supply

capacitor remains charged.

Connector for communication

Main circuit power supply terminals ——

Connecting terminal of DC reactor—— p

/0 signal connector
Used for reference input signals
and sequence VO signals,

Control power supply terminals ——————p»

Regenerative resistor
connecting terminals

—_—

Servomotor terminals ——

Encoder connector
Connects to the encoder
in the servomotor.

Ground terminal —— >

Unitronics -5-
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AuMBOOO7/0010C

Charge indicator

Lights when the main circuit power supply is
ON and stays lit as long as the main circuit
power supply capacitor remains charged.

Main circuit power supply terminals

Connecting terminal of DC reactor

\

Control power supply ter

Regenerative resistor
connecting terminals

Servomotor terminals

Ground terminal —————

AUMBL5/20/A0Mm5M®@0 D

Charge indicator
Lights when the main circuit power supply is \

ON and stays lit as long as the main circuit
power supply capacitor remains charged.

T
%
I

\l

Main circuit power supply terminals

Connecting terminal of DC reactor

Control power supply terminals
Regenerative resistor

connecting terminals

Servomotor terminals

Ground terminal

Unitronics

Power on indicator
Lights when the contro
power supply is or.

Connector for communication

IO signal connector
Used for reference input signals
and sequence |/O signals.

Encoder connector
Connects to the encoder
in the servomotor.

Power on indicator
Lights when the control
power supply is or.

Connector for communication

VO signal connector
Used for reference input signals
and sequence /O signals.

Encoder connector
Connects to the encoder
in the servomotor.
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AUMBO 03 0@050@030ESG &

©
Chargeindicater ___ | Q 9
Lights when the main circurt power supply 1S R 8 Power on indicator
ON and stays Iit as long as the main circuit M= Lights when the contro
pewer supply capacitor remains chargec. T power supply s or.
L1
b4 - Connector for communication
Main circuit power supply terminals |12 |
3
S
. 2 1]
Connecting terminal of DT react > )
2 z VO signal connector
5 = Used tor reterence input signais
and sequence [0 signals,
Control power supply terminals | el | 3 0
L2¢ ©
e g Encoder connector
Regenerative resistor >z < Connects to the encoder in
connecting terminals the servamator.,
B3
Servomotor terminals (v
2
=
Ground terminal > D
© 0
)

1. 2 sero motor

Servo motor without gear and brake

Encoder

Shell

Output shaft

Unitronics -7-
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A UMCSer CabdModel

UM 1

Product—Ll n

Mot or series
B 2B 3B 4

Designati on

B4-FA-B 05

Mot or series

PNpower cabl e
PBpower cabl e
FAf eedback cab
FNf eedback <cab

Cable type
Nonst andambd e

R-Robotic cabl e

Unitronics

Cabl e

|l en

03/05/10
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Ch a p t:dnstall&ion

2. 1 Sneortvoor

Th8ermotor can be installed either h®erivzonmatidry iosr ivresttdlclae
the servi cSeerlviof emodtflorblree shortened omayoewpected probl ems

Please observe the installation instructions described below to install the Servo motor correctly.

Before installation

Anticorrosive paint is coated on the edge of the Servo motor shaft. Clean off the anticorrosive paint thoroughly
using a cloth moistened with thinner.

Avoid getting thinner on other parts of the Servo motor when cleaning the shaft.

Anticorrosive paint

2.10Storage

When the servo motor is not being used, store it in an area with a temperature between -25N and 60N with the power

cable disconnected.

2. 1.2 I nStteaelsl ati on

The Servo motor is designed for indoor use.Install the Servo motor in an environment which meets the following
conditions.

Free from corrosive and explosive gases.

Well-ventilated and free from dust and moisture.

Ambient temperature from 0 to 40N .

Relative humidity from 26% to 80%( non-condensing).

Facilitates inspection and cleaning.

2.1.3 I nMdtigihimanit on

Al i gn t he Sselravfot wioft btrhddat of the machinery shaft to be contr

an elastic coupling.

Unitronics -9-
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Il nstadedr toheano ttorat al i gnment accurancy falls within the ran

Measure this distance at four different positions in the ci
mi ni mum measur eMmefdBeammotTumeet her wi)th couplings

Not e:

¥ f the alignment accurancy is incorrect , vibration

¥ Mechanical shock to the shaft end is forbidden, otherwise it may result in damage to the encoder of the Servo
motor.

2. 1.4 | n@ti elnlt aattii aom

Servo motor can be installed ethier horizontally or vertically.

2. 1.5 HG@nNd Nlanhdg r

If the Servo motor is used in a location that is subject to water or oil drops, make sure of the Servo motor protective

specification. If the Servo motor is required to meet the protective specification to the through shaft section by

default, use a Servo motor with an oil seal.

2.1.6 T€adil en

When connecting the cables, the bending radius should not be too small, do not bend or apply tension to cables.
Since the conductor of a signal cable is very thin (0.2 mm or 0.3 mm), handle it with adequate care.

Unitronics -10



Chapter 2: I nstallati on UMD AC Servo Amdseduia

2. 7MNd.nst al l to the Machine

When the servo motor is mounted to the Machine, please firmly secure the servo motor by the screws with backing
ring as shown in the figure.

7,

0, %,
/%;%,)
0,

2 .2er Droi ve

UMDs er i es s er v o -ndoruinvtee dinsbriga iebtalatien may cause problems. Always observe the
installation instructions described below.

22. 1 Storage

When the Servo motor is not being used, store it in an area with a temperature between -25N and 85N with the
power cable disconnected.

2. 2.2 I nStteaelsl ati on

Notes on installation are shown below.

Situation Notes on installation
When i nst abd he| Design the control panel size, unit layout, and cooling method so that the temperature
panel around the periphery of the servo drive does not exceed 55N .

When install ef(

heating unit
exceeN. 55

Suppress radi ati ohratiemg dimiotm ameé a tem
convection so that the temperature arou

subject t o c ol affectthe servo drive, but will eventually cause contactor-related devices to malfunction.

When install e( ) ) ) . .

) I nstall a vibration isolator undermmadtimg
source of vibi
When i nstal | e| Take appropriate action to prevent corrosive gases. Corrosive gases do not immediately

Avoid installation in a hot and humi d
Ot her s

present in the air.

S

2. 2.3 | n&¥ti e&lnlt aatt il oom

Install the servo drive perpendicular to the wall as shown in the figure. The servo drive must be oriented this way
because it is designed to be cooled by natural convection or a cooling fan if required. Firmly secure the servo drive

through two mounting holes.

Unitronics -11




Chapter 2tilomstall UMD AC Servo Amdseduia

Wall

1

Ventilation

|V

2. 2.4 | nMettahloldat i on

When installing multiple servo drives side by side in a control panel, observe the following installation method.

Cooli Cool i ng | Cooling |
r .
© 50mm min '
]
v
|
" 50mm min .
30mm min 10mm min

dzinstallation Orientation

Install servo drive perpendicular to the wall so that the front panel (containing connectors) faces outward.

dzCool i ng

Provide sufficient space around each servo drive to allow cooling by natural convection or fans.

dzinstalling side by side
When installing servo drives side by side, provide at least 10mm space between each individual servo drive and at

least 50mm space above and below each one as well as shown in the figure above. Ensure the temperature inside
the control panel is evenly distributed, and prevent the temperature around each servo drive from increasing
excessively. Install cooling fans above the servo drives if necessary.

dzWorking conditions

Unitronics -1 2
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I nstallation UMD AC Servo
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1.Temper &+ ub & :

2.Hu mi d5i%~y9: R ¢b

3.Vibrati c’mr 4e8m/ s

4. Ambi ent

temper at emeltioabensiurye 45 ngr | ess

5. Condensation and Freezing: None

Unitronics
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Ch apt:aWiring3

3.1 Kian aWiirti ng
Pl ease observe the foll owing nstructions while wiring
A\CAUTION
¥ Do not bundle or run power and signal lines together in the same duct. Keep power and signal lines
separated by at least 300 mm.
¥ Use twisted-pair shielded wires or multi-core twisted-pair shielded wires for signal and encoder feedback
lines.
¥ The maximum length is 3 m for reference input lines and 20 m for encoder feedback lines.
¥ Do not touch the power terminals for 5 minutes after turning power OFF because high voltage may still
remain in the servo drive.
3.1.1 Names and Functions of Main Ci
Terminal Main Circuit servo Drive :
Svmbol Name Voltage(V) Model Functions
/ < UMD-
Main circuit 200 0000B-0004B Single-phase 200° 230VAC +10%" -15% (50/60Hz)

L1L2L3 | power supply 200 0007C-0050C Three-phase 200" 230VAC +10%  -15% (50/60Hz)
input terminal 400 0010E-0050E | Three-phase 380" 440VAC +10%’ -15% (50/60Hz)

FG FG 200 0000B-0004B Normally not connected.
Servo motor
uvw connection Connect to the Servo motor.
terminals

L1c,L2c | Control circuit 200 0000B-0050C | Single-phase 200" 230VAC +10% -15% (50/60Hz)
power supply

24V,GND input terminal 400 0010E-0050E 24VDC +10%" -10%

. Connects to the power supply ground terminals
D Ground terminals )

and Servo motor ground terminal.

Connect an external regenerative
200 0000B-0004B resistor(provided by customer) between B1 and

External B2.
regenerative If using an internal regenerative resistor, please
. 200 0007C-0050C )

B1,B2,B3 | resistor short B2 and B3. Remove the wire between B2
connection and B3 and connect an external regenerative
terminal resistor(provided by customer) between B1 and

400 0010E-0050E . ) . .
B2, if the capacity of the internal regenerative
resistor is insufficient.
DC reacto
+1,+2 . Normally short+1and+2.
har moni c .
) 200 0000B-0050C If a countermeasure against power supply
suppressi ) .
) harmonic waves is needed, connect a DC reactor
terminal
Unitronics -14
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Chapter 3: Wiring UMD AC Servo Amdseduia
Terminal Main Circuit Servo Drive :
Symbol Name Voltage(V) Model Functions
UMD-
400 0010E-0050E between+land +2.
Main circuit 200 0000B-0050C
minus terminal 200 0010E.0050E Normally not connected.
Regeneration resistors
UMBOOOUMBO0O50 are equiped with built in regeneration resisto
Drive model Resistor Specifications Minimum Allowble Resistance
UMD-0007C -B3 50Y/ 60W 25Y
UMD-0010C -B3 50Y/ 60W 25Y
UMD-0015C -B3 40Y/ 80W 25Y
UMD-0020C -B3 40Y/ 80W 25Y
UMD-0030C -B3 10Y/300W 25Y
UMD-0050C -B3 10Y/300W 10V
UMD-0010E -B3 200Y/ 80W 10V
UMD-0015E -B3 200Y/ 80W 50Y
UMD-0020E -B3 200Y/ 80W 40Y
UMD-0030E -B3 40Y/ 300W 35Y
UMD-0050E -B3 40Y/ 300W 20Y

Unitronics
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Chapter 3: Wiring UMD AC Servo Amdseduia

3.1.2 Typical Main Circuit Wi ring Examp

ASingphase L2MIDVWOOBOO04B

L1 L21 Single-phase 200~230V_i% (50/60Hz)

Molded-case Circuit Breaker \( \
Butae Lroteotor 1Ry 1PL (Servo Alarm Display)

& ~I ®
ﬁ Noise Filter ‘
L Power OFF Power ON 1KM
H - r
~J [
1IKM 1Ry 1SUP <—F——Be sure to connect a surge suppressor to the

excitation coil of the magnetic contactor and relay.

Magnetic Contactor

. ]

! A(1) Servodrive l
f

L UMD Servo drive u [
Unitronics v 2 [
@1 W ce)
| D(4) |
@2 D T |
(S
Lic
L2c | |
| Encoder |
— =[]
Extemnal regenerator resistor|

|
|
|
|
|
|
|
1Ry  +24V

ALM+
ALM-

Ground Terminal ov

Not e

1 The L1,L2,L3 and L1C,L2C terminals wiring method of UMD-0 0 0 0 8 0 O &d8vo drives is different from other UMD
series servo drives. Please note the specific terminal definition while wiring.

2.The main circuit power supply of 0000B" 0004B is Single-phase 200V.

3.External regenerative resistor for 0000B° 0004B A is provided by customer, the model of 60W,5013 resistor is
recommended.

4.Change Pn521.0 from filoto fdowhen using the external regenerative resistor in UMD-0000B" 0004B servo drives.

Unitronics -16



Chapter 3: Wiring UMD AC Servo Amdseduia

AThr-pbase200-¥00WMO050C

L1l L21 L3l Three-phase 200~230V > (50/60Hz)

Molded-case Circuit Breaker \‘ )' \

Uige Frofpcion 1Ry 1PL (Servo Alarm Display)
= - ®
L_< Noise Filter |
1 Power OFF Power ON 1KM
- Ll m
11,
LM LDJ
1IKM 1Ry 1SUP =— Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay..
Magnetic Contactor
L1 | 3 g
. ervomotor
" UMD Servo drive " i
Unitronics B(2)
A M
C(3
w (3)
| D(4)
@ T
|
| Encoder
CN2 ( j e
NS

24V
1Ry

ALM+
ALM-

Ground Terminal ov

Unitronics -1 7



Chapter 3: Wiring UMD AC Servo Amdseduia

AThr-pkad 8VWUMBO Q B0 G E

L1l L21 L31 Three-phase 380~440V-x (50/60Hz)

Molded-case Circuit Breaker \‘ 5‘ 3(

SmePiecii 1Ry 1PL (Servo Alarm Display)
= ~J &
Noise Filter |
. Power OFF  Power ON 1KM
‘LJ o
L__|
1IKM 1Ry 1SUP =— Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay..
Magnetic Contactor
o S t
. ervomotor
- UMD Servo drive " L)
. - T
Unitronics B(2)
L3 \'4 M
C(3
®1 w &)
| D(4
®2 ® I (4)
©
24V
24VDC Power Supply
GND '
| Encoder
ST
N/ I
B1 |
B2
B3 o
+24V
1Ry
ALM+
ALM-
® 1D
Ground Terminal ov

Unitronics -18



Chapter 3: Wiring UMD AC Servo Amdseduia

3.12/ O Signal s

3.2.1 Example€opnhett Oolbsgnal

The 1 /0 signal connectGCGom3s edivdgrdamvefs tilse adMBhown in the fol

Speed Reference(j &~10V/Rated Speed) = \\//F;E';

% 20 | PAO+
21 | PAO-
A TREF+ «{ E +

Torque Reference(j 8~10V/Rated Torque) =, TREE- gg ';I;g_ iG Ili?ivigledLRati% Otutplut

icable Line Outpu
% 24 | PCO+ AIE/Ip26L832A Manufgclured by Tl or the Equivalent.

25 | PCO-
? 50 | DGND

Open-Collector Reference PPI
Use

> PULS+
Position Reference < PULS/CW /A L | PULS-

> SIGN+
SIGN/CCW /B o] | SIGN-

Signal Allocations can be Modified:

V-CMP: Speed Coincidence
TGON+ COIN: Positioning Completion
TGON- TGON:Rotation Detection
S-RDY+ S-RDY:Servo Ready
CLT:Torque Limit Detection
BK:Brake Interlock
V-CMP+ PGC: Encoder C-Pulse Output
V-CMP- OT: Over Travel

RD: Servo Enabled Motor Excitation Output

HOME: Home Completion Output

SEECCE
¢
py)
O
<

Signal Allocations can be Modified: DICOM | 13 a3ke 4y

. S-ON |14 5
S-ON: Servo ON P-CON T
P-CON: Proportion Control P-OT T
P-OT:Forward Run Prohibited N-OT T

N-OT:Reverse Run Prohibited
ALM-RST: Alarm Reset

CLR: Clear Error Pulse
P-CL:Forward Torque Limit
N-CL:Reverse Torque Limit
SHOM: Home

ORG: Zero Position

ALM-RST| 39 |
CLR 40
P-CL 41
N-CL 42—

HMHMMHMH
raliralicalitaliralicasiralicas

1Ry +24/

7 ALM+
E_ j [f= :
Connect Shield to Connector Shell Shield 8 ALM

= 1D

ov
ALM: Servo Alarm Output

. L Photocoupler Output:
0| Represents Twisted-pair Wires Maximum Operating Voltage:DC30V
Maximum Output Current:DC50mA

Unitronics -19
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Wi ring
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3.2.2 1/ 0O Signal Names and Functions
A lnput Signals
The input signé&dMp BS8semv@etdrninved i s as shown in the ol
Control Mode Signal Name Pin No. | Function
/S-ON 14 Servo ON:Turns the Servo motor on.
Function selected by parameter.
Proportional control Switches the speed control loop from
reference PI to P control when ON.
Direction reference With the internally set speed
selection:Switch the rotation direction.
/P-CON 15 Control mode switching Enables control mode switching.
Speed control with zero-clamp
Zero-clamp reference function:Reference speed is zero when
ON.
Position control with reference
Speed Reference pulse block pulse:Stops reference pulse input
Position when ON.
Torque P-OT 16 Forward run prohibited Over-travel prohibited: Stops Servo
N-OT 17 Reverse run prohibited motor when OFF.
Function selected by parameter.
Forward external
/PCL a1 torque limit ON Current limit function enabled when
INCL 42 Reversg e_xternal ON.
torque limit ON
Internal speed switching Wit.h the intemally set speed sel_ection:
Switches the internal speed settings.
/ALM-RST 39 Alarm reset: Releases the servo alarm state.
DICOM 13 Control power supply input for I/0O signals: Provide the +24V DC power
supply
VREF+ 1
Speed Speed reference input: £10V.
VREF- 2
PULS+ 30 Pulse reference input mode:
PULS- 31 Sign + pulse train
SIGN+ 32 CCW + CW pulse
SIGN- 33 Two-phase pulse (90° phase differential)
Power supply input for open collector reference ( 2 Kgq/ 0. 5W r
- PPI 34 o .
Position built into the servo drive).
ICLR 40 Pos.it.ional error pulse clear input: Clear the positional error pulse during
position control.
Homing trigger signal(effective at the rising edge),allocated by Pn509
SHOM -
or Pn510
ORG - Zero Position(effective at high level), allocated by Pn509 or Pn510
T-REF+ 26 .
Torque T-REF- >7 Torque reference input: £10V.

Unitronics
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A Output

signal s

The output signl@NMB -B&Ssarvioptdiranwesf is as shown in the
Control Mode Signal Name Pin No. Function
/ITGON+ 5 Detects when the Servo motor is rotating at a speed higher than
/ITGON- 6 the motor speed seeting.
ALM+ 7 Servo alarm:
ALM- 8 Turns off when an error is detected.
/S-RDY+ 9 Servo ready:
/S-RDY- 10 ON if there is r\o servo alarm when the control/main circuit
Speed power supply is turned ON.
Position PAO+ 20
Torque PAO- 21 Phase-Asigna Converted two-ph I
phase pulse(phases A
PBO+ 22 and B) encoder output.
PBO. 3 Phase-B signal
PCO+ 24 _ ) )
5CO. e Phase-C signal Zero-point pulse(Phase-C) signal
FG Shell Connect frame to ground if the shield wire of the
1/0 signal cable is connected to the connector shell.
IV-CMP+ 11 Speed coincidence:
Speed Detects whether the motor speed is within the setting range and
IV-CMP- 12 if it matches the reference speed value.
/BK + 11 Brake interlock output
Position BK - 12 Releases the brake when ON,
Reserved terminals:
The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN)
ICLT can be changed by using the parameters.
/CLT:Torque limit output
Turns on when it reaches the value set.
4 /COIN : Positioning completion
Turns ON when the number of positional error pulses reaches
Reserved the value set. The setting is the number of positional error
/COIN pulses set in the reference units./PGC: C pulse output
OT: Over travel signal output
/RD: Servo enabled motor excitation output
/HOME: Home completion output
4,18,19,29,35
o} 36,37,38,43 Not used.
44,45,47,49

Unitronics
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3.2.3 1/0 Signal Connector (CN1) Terminal Layout

The signals descri ptUMB n-BBsne rG/Nbl dtreirvreisnals cafs shown i n
No. Name Function No. Name Function
1 VREF+ ) 26 T-REF+ )
Speed reference input:+10V Torque referenceinput:+10V
2 VREF- 27 T-REF-
3 DGND DGND 28 DGND DGND
4 o} Reserved 29 o} Reserved
5 /ITGON+ ) ) 30 PULS+ )
Running signal output Reference pulse input
6 /ITGON- 31 PULS-
7 ALM+ 32 SIGN+ o
Servo alarm Reference sign input
8 ALM- 33 SIGN-
Open collector reference
9 /S-RDY+ 34 PPI
Servo ready power supply
10 /S-RDY- 35 Reserved
11 /BK + ) 36 Reserved
Brake interlock output
12 /BK - 37 Reserved
I/O signal power supply 24V
13 DICOM anarp PRy 38 o} Reserved
DC
14 /S-ON Servo ON 39 /ALM-RST | Alarm reset
15 /P-CON P/P1 control input 40 ICLR Position error pulseclear input
16 P-OT Forward run prohibited 41 /PCL Forward torque limitinput
17 N-OT Reverse run prohibited 42 INCL Reverse torque limitinput
18 o} Reserved 43 o} Reserved
19 o} Reserved 44 o} Reserved
20 PAO+ PG dividing 45 o} Reserved
pulse output PG
21 PAO- o 46 DGND DGND
phase A dividing
22 PBO+ PG dividing pulse 47 o} Reserved
pulse output output
23 PBO- 48 DGND DGND
phase B
24 PCO+ PG dividing ) 49 o} Reserved
Zero-point
pulse output
25 PCO- pulse 50 DGND DGND
phase C

Note:The functions allocated to the following input and output signals can be changed by using the parameters.
¥ Input signals:/S-ON,/P-CON,P-OT,N-OT,/ALM-RST,/CLR,/PCL,/NCL,SHOM,ORG
¥ Output signals:/TGON,/S-RDY,/COIN,/HOME

Please refer to A.3 Parameters in details for detailed information.

Unitronics
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Chapt:erWi3ring UMD AC Servo Amdseduia

3.2.4 Interface Circuit

This section shows examples of servo drive 1/0 signal connection to the host controller.
dzinterface for Analog Reference Input Circuit
Analog signals are either speed or torque references i gnal s at impedanaetand4ah@ kaximum allowable

voltages for input signals is £10V.

Reference speed input Reference torque input

Servodrive Servodrive

4708 (1 2Wynin.
4708 (1 20ynin.

V-REF
T-REF

About 40KB About 40KB

1 -

ov ov

GND

dzinterface for Sequence Input Circuit
The sequence input circuit interface connects through a relay or open-collector transistor circuit.Select a low-current

relay otherwise a faulty contact will result.

Servodrive Servodrive
DC24v DC24V
50mA min. *24VIN 3.3KRB 50mA min. +24VIN  3.3KB

L — XZ%< L | T XZ?<

T~ /S-ON,etc. /S-ON,etc.

dzinterface for Line Driver Output Circuit

The amount of two-phase (phase A and phase B) pulse output signals (PAO,/PAO,PBO,/PBO) and zero-point pulse
signals(PCO,/PCO) are output via line-driver output circuits.Normally, the servo drive uses this output circuit in speed
control to comprise the position control system at the host controller. Connect the line-driver output circuit through a line

receiver circuit at the host controller.

Unitronics -23
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dzinterface for Sequence Output Circuit
Photocoupler output circuits are used for Servo Alarm (ALM), Servo Ready(S-RDY), and other sequence output signal

circuits.Connect a photocoupler output circuit through a relay circuit.

DC5V~24V

_ Relay

Servo dirve L@

I

zzg<

I

3.3 Wiring Encoders

3. 3ColnnectEmgodaar ( CN2)

Absol ut e HBnwW-0o de-r)s (

Unitronics -2 4



Host controller

receiver SN75175
manufactured by Tl
or the equivalent.

ov

Chapter 3: Wiring UMD AC Servo Amdseduia
Encoders Servodrive
’ CN2 CN1
K(1) / . PS 7 o
LQ) TPl s 8 aseA {> 20 ) PAC ‘
3 BATe | 17 21 | a0 | P
P :
S(4) : BAT- i 18 PhaseB . 22 | PBO
o 23 |meo | }P J}
Phase-C 24 PCO
E 25 |mpco | lP J}
PG . )
Output linedriver
AM 26L S31 manufactured ,
by TI or the equivalent. / Applicableline-
o
H(5) PGSV 9 .
G(6) PGOV 19 »
oy 50 DGND
J7) FG Connector shell
shielded wires ”L Connector shell
~ Shell”
* P

Represents multi-cor e twisted pair shielded wires.

Note: The pin numbers for the connector wiring differ depending on the servomotors.

Incr emé&Emtcaldleis N - )

uni
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Host controller

Applicableline-
receiver SN75175
manufactured by TI
or the equivalent.

ov

Chapter 3: Wiring UMD AC Servo Amdseduia
Encoders Servodrive
* CN2 CN1
KO [ NSt 7 N
L@@ Pl s 8 > B PAO ;
NG)3) MA+ 5 21 | /PAO P
P .
Pe@ 1P wma [ PreseB . 22 | pBO
o 23 |meo 1P J}
Phase-C 24 PCO
E 2% | /rco tp %
PG ) .
Output linedriver
AM 26L S31 manufactured !
by T1 or the equivalent. \
o
H(&)(5) PG5V 910
G(7)(6) PGOV 1920
- oy —_50 DGND
L X10)(7) \ ’ FG Connector shell
shielded wires Connector shell
~ Shell”

1

Represents multi-cor e twisted pair shielded wires.

Note: The pin numbers for the connector wiring differ depending on the servomotors.

Unitroni

Ccs
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Servo AmdsadGuial

3 3 .Ecoder Connector(CN2) Terminal Layout

Absol ut e UBM-c &dd¢er

Terminal No. Name Function Terminal No. Name Function
o . Battery(+)
7 PS PG serial signal input 17 BAT+
(For an absolute encoder)
o . Battery(-)
8 IPS PG serial signal input 18 BAT-
(For an absolute encoder)
9 PG5V PG power supply +5V 19 GND PG power supply OV

Incremé&Emtca@@eM- N - )

Terminal No. Name Function Terminal No. Name Function
7 S+ PG serial signal input 5 MA+ PG serial clock output
8 S- PG serial signal input 6 MA- PG serial clock output
9/10 PG5V PG power supply +5V 19/20 GND PG power supply OV

3.4 Communication Connect.i

3 . 4Corhimunication Connector(CN3) Terminal Layout

on

The signals descri ptUMB n-BB8sne rG/Nb3 idgei veiss hlowaf i n t he
Terminal No. Name Function
1 o]
Reserved
2 o]
3 485+ RS-485 communication terminal
4 ISO_GND
Isolated ground
5 ISO_GND
6 485- RS-485 communication terminal
7 CANH CAN communication terminal
8 CANL CAN communication terminal
Not e
1. Do not short terminal 1 and 2 of CN3.

foll owing

2. I f connecting morepltédane 160 CIANCthodNEISTRONI CS cust ome

Unitronics
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3 . 4CorBmunication Connector(CN4) Terminal Layout

The signal s

descri ptUMB n-BBsne rG/Nv4 ideei aveiss dalowaf i n

Terminal No. Name Function
1 o]
Reserved
2 o]
3 485+ RS-485 communication terminal
4 ISO_GND
Isolated ground
5 ISO_GND
6 485- RS-485 communication terminal
7 CANH CAN communication terminal
8 CANL CAN communication terminal

Unitronics

t

he

foll owing

-2 8



Chapter

3: Wi r i

UMD AC Servo

Amds aGuia

3.5

Sdwndang

Exampl

€esS

3.5.1 Single-phase 200V UMD-0000B-0004B

The

standard wiUMDneg B 3saeanawmp| ériov¥es is as shown i
L1l L21 single-phase 200~230V 12} (50/60Hz)
Moided-case Circuit Breaker \
Surge Protector
1Ry 1PL (Servo Alarm Display)
) ~1 &
r{ Noise Filter ‘ P OFE B o
L ‘ower 'ower lKM
I O
LT L]
1KM 1Ry 1SUP -«—— Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay.
Magnetic Contactor
UMD S_ervq drive Aty Sovomr
L Unitronics u
B(2,
L2 v (2) W
C(3)
®1 w
D(4)
®2 &}
= CN2
LiC
L2c Serial Encoder
F————————— — Encoder
| 1§ S+
| Extemnal Regenerator Resistor 8 S-
| B1 17 | BAT+ PG
| 18 BAT-
| 9 | PG5V
| B2 19 [ PGOV
L __________ B3 shell| Shield i
o)
—_—
= 1 NC. Be sure to prepare the end of the
Be sure to ground 7 NC. shieided wire properly.
3 485+
4 [ISO_GND!
5 [ISO_ GND Use special communication cable to connect
VREFT g é:ﬁh PC(Personal Computer).
Speed Reference(j B~10V/Rated Speed) = VREF- 5T CANL
Note: Do not short terminal 1 and 2 of CN3.
—+—{ TREF+ snei| Shield
Torque Reference (j B~10V / Rated Torque) TREF-
N.C.
N.C.
PPI 485+
(Open-collect Use :':ISO_GND
’l E]:l PULS+ ISO_GND
Position Reference PULSTCW/A PULS- 485-
CANH
SIGN/CCW /B - CANL
Shell|  Shield
o |
3 424V L
Signal allocatons can be modified: DICOM 20 | PAO+
S-ON: Servo ON —_S-ON 21| PAO-
P-CON: P Control ) — P-CON 22 | PBO+ PG Divided Ratio Output:
P-OT: Forward Run Prohibited P-OT 23 | PBO- licable Line Receiver i
N-OT: Reverse Run Prohibited N-OT 24 | PCO+ 6LS32A Manufactured by T or the Equivalent.
ALM-RST: Alarm Reset — ALM-RST] 25 | PCO-
CLR: Clear Error Pulse —_ CLR 50 | DGND
P-CL: Forward Torque Limit — P-CL i
N-CL: Reverse Torque Limit —_N-CL i Signal Allocations can be Modified:
SHOM: Home TGON® N B
ORG: Zero Position TGON- TGON:Rotation Detection
SROY: S-RDY:Servo Ready
Torque Limit Detection
oreror ] [ i o
V-CMP+ - Encoder C-Pulse
OT:Over Travel
12 | V-CMP- RD: S‘:eef::orEa:abled Motor Excitation Output
T HOME: Home Completion Output
! 1Ry +24V
N 7 ALM+
Connect Shield to Connector Sheil. Shield | Shell EI:T: ALM-
st s st ot 1 1D

Unitroni

cLI Represents Twisted-pair Wires

Ccs

ov
ALM: Servo Alarm Output
Photocoupler Output:

Maximum Operating Voltage:DC30V
Maximum Output CurrentDCS0mA

t
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Chapter 3: Wiring UMD AC Servo Amdseduia

Not e

1 The main circuit power supply of UMD-00" 04B is Single-phase 200V.

2. External regenerative resistor for UMD-00" 04B is provided by customer, the model of 60W, 5013 resistor is
recommended.

3. Change Pn521.0 from fiLoto Mowhen using the external regenerative resistor in UMD- 00" 04 servo drives.

Unitronics -30
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3.5.2 Three-phase 200V UMD-0007C-0050C

The

Unitronics

standard wiUMMn® 3eravp | cer iofes i s as shown
] L21 L3| Three-phase 200~230V ‘v (50/60Hz)
Molded-case Circuit Breaker " \! _ V'
L_i Surge Protect
ko] 1Ry 1PL (Servo Alarm Display)
) ~ R—
M | Power OFF Power ON
L i KM
= . .
1KM 1Ry 1SUP <-— Be sure to connect a surge suppressor to the
excitation coil of the magnetic contactor and relay.
Magnetic Contactor
UMD Servo drive R —
Unitronics u ()
B(2 ?/
v 2 M
C(3)
D(4)
al Encoder
P Encoder
S+
S-
BAT+ PG
BAT-
PG5V
PGOV
Shield v (i
N.C \aewrelonrepaemeemome
NG shieided wire property.
[3 | 485+
O === = [4 [ISO_GND
| ISO_GND Use special communication cable to connect
| 485- PC(Personal Computer).
. . VREF+ | AN
Speed Reference(; A~10V/Rated Speed) VREF- |
| CANL Note: Do not short terminal 1 and 2 of CN3.
= TREF+ | Shell[ Shield
Torque Reference (j B~10V/Rated Torque) TREF- |
|
|
| N.C
| N.C.
Open-collector Reference Use PPl : = (‘;BZ‘N 5
BULS® | [5_[ISO_GND
Position Reference <~ >/ CW/A El:' PULS- ! 485-
i CANH
SIGN/CCW /B z'l‘é:" I 8 | CANL
| Shell|  Shield
|
g *28V
Signal allocatons can be modified: —— DICOI PAO+
S-ON: Servo ON S-ON PAO-
P-CON: P Control P-CON PBO+ PG Divided Ratio Output:
P-OT: Forward Run Prohibited P-OT PBO- Y Ry o
N-OT: Reverse Run Prohibited N-OT PCO+ Mot T ovIe ot
ALM-RST: Alarm Reset ALM-RST PCO-
CLR: Clear Error Pulse CLR DGND
P-CL: Forward Torque Limit P-CL
- i Si Allocations be Modified:
N-CL. Beverse Torque Limit N-CL v%ﬁp locat co?m s
SHOM: Home TGON+ COIN: Positioning Completion
ORG: Zero Position TGON- TGON Eouumnge«em
SRDY+ S-RDY:Servo Ready
CLT:Torque Limit Detection
S-RDY- E&Btake Interiock
- Encoder C-Puise Output
V-CliB+ OT-Over Travel
V-CMP- RD: Servo Enabled Motor Excitation Output
HOME: Home Compietion Output
Ry  +24v
ALM+
Connect Shield to Connector Shell Shield ALM-
- 1D
ov
ALM: Servo Alarm Output
n.I Represents Twisted-pair Wires Photocoupler Output:
Maximum Operating Voltage:DC30V
Maximum Output Current DCS0mA

-3 1



Chapter 3: Wiring

UMD AC Servo AmdsadGuia

3.5.3 Three-phase 400V UMD-0010E-0050E

uni

standard wiUMMngB3srampl drboffes is as shown

L1l LQl L3l Three-phase 380~440V ;i (50/60Hz)
Molded-case Circuit Breaker A A

Surge Protector
1Ry 1PL (Servo Alam Display)

- ~I ®—

ﬁ Noise Filter - OFF P oN
1 ower ower 1KM
= P T

EJ

1KM 1Ry 1SUP -—

Be sure to connect a surge suppressor (o the
excitation coil of the magnetic contactor and relay.

Magnetic Contactor
UMD Servo drive
. . Servomotor
Unitronics 5 A)
B(2)
v
c(3)
w
D(4)
Serial Encoder
e Encoder
7 S+
8 S-
17 | BAT+ PG |
18 BAT-
9 | PG5V
19 | PGOV
Shell|  Shield
Be sure to ground
N.C Be sure to prepare the end of the
N.C shielded wire properly.

Use special communication cable to connect
PC(Personal Computer).

) T VREF+

Speed Reference(j B~10V/Rated Speed) VREF-
. n TREF+

Torque Reference (j B~10V/Rated Torque) TREF-

o |~|ofon|sfw|n =)
|
O|5|Z|:
[l iR
-4
O

Note: Do not short terminal 1 and 2 of CN3.

Shell| Shield

Op: llects Use ]
(> PULS+ 1S0_GND
Position Reference PuLSTCWIA ﬁ- PULS- 485-
CANH
SIGN/CCW /B kﬁ- SS'IE:" CANL
Shell| Shield
—i—
" L
Signal allocatons can be modified: 22— DICOM PAOT
S-ON: Servo ON PAO-
P-CON: P Control PBO+ PG Divided Ratio Output:
P-OT: Forward Run Prohibited PBO- Applicable Line Receiver
N-OT: Reverse Run Prohibited PCO+ AM26LS32A Manufactured by T or the Equivalent.
ALM-RST: Alarm Reset PCO-
CLR: Clear Error Pulse DGND
P-CL: Forward Torque Limit i
N-CL: Reverse Torque Limit H \S’i_%!ﬁl Allocations can be Modified:

P: Speed Coincidence
5 | TGON+ COIN: Positioning Completion
6 | TGON- TGON:Rotation Detection
S-RDY:Servo Rea

IE: 9 [ S-RDY+ CLT:Tdrquelelllg);tec\mn

SHOM: Home
ORG: Zero Position

10 | S-RDY- BK:Brake Interlock
PGC: Encoder C-Pulse Output
L1 [V-OME+ OT:Over Travel i)
12 | V-CMP- |  RD: Servo Enabled Motor Excitation Qutput

T
|
|
|
|
|
: HOME: Home Completion Output

T
! Ry 24V
7 ALM+
Shell
Connect Shield to Connector Shell. I Shield el @E ALM-
- L _i 1D
ov
ALM: Servo Alarm Output
Q.I Represents Twisted-pair Wires Photocoupler Output:

Maximum Operating Voltage:DC30V
Maximum Output Current:DC50mA

tronics
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3.5.4 Position Control Mode

UMD Servo drive
Unitronics

20 | PAO+
21| PAC-

23| PBO- AM2ELS32A Manufactured by Tl or the Equivalent.

50 | DGND |

LY
:
£
§

Open-collector Reference Use| PPl
o PULS+
Position Reference PULS/CW/A PULS-
SIGN+
SIGN/CCW/B SIGN-
Signal can be Modified:
5 | TGON+ \V-CMP: Speed Coincidence
@___ 6 | TGON- _(EOINPosm%\t\ Conpletion
IE: 9 | S-RDY+ g-LBI%YSGWURn‘:tmy )
M0 SRUY BK:Brake Interiock
@: 11 | COIN+ PGC: Encoder C-Puise Output
12 | COIN- OT:_OverTravel

Signal allocatons can be modified: DICOM | 13

SON: Senvo ON SON 74 =
P-CON: P Control P-CON [ 15 ==Xl
P-OT: Forward Run Prohibited P-OT |16 o=k
N-OT- Reverse Run Prohibited NOT | 17 —%
ALM-RST: Alarm Reset ALVERST] 39 -
CLR: Clear Error Pulse CLR |40 F =y
P-CL: Forward Torque Limit PCL | 41 —_?_@
N-CL: Reverse Torque Limit NCL |42

SHOM: Home
ORG: Zero Position

1Ry +24V

. 7 | ALM+
Connect Shield to Connector Shell Shield |shel E:E

o

ALM: Servo Alam Output

0—[ Represents Twisted-pair Wires Photocoupler Output:
Maximum Operating \Voltage:DC30V
Maximum Output Current:DCS0mA

Unitronics -3 3
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3.%Speed Control Mo de

UMD Servo drive
Unitronics

{t 20 | PAO+
<o VREF+ 21| PAO-
Speed Reference(j B~10V/Rated Speed) o VREE- 22 PBO+ PG Divided Ratio Output:
[I Appli Line Receiver
23 | PBO- AM26LS32A Manufactured by Tl or the Equivalent.
«{t 24 | PCO+
25 | PCO-
1 50 | DGND

Signal Allocations can be Modified:
V-CMP: Speed Coincidence

@: 5 | TGON+ $g(l;lN PRoiit{pning (‘Zor{]pletion
-Rotation Detection
6 | TGON- S-RDY-Servo Ready
=T anav ke oo - oo
10 | S-RDY- -DAane MIReIOc
PGC: Encoder C-Pulse Output
@: 11 [ V-CMP+ OT:Over Travel
12 | v-CMP- RD: Servo Enabled Motor Excitation Output
. . " DICOM | 13 HOME: Home Completion Output
1 all z .
Signal allocatons can be modified SoN (A4 _’é@

S-ON: Servo ON

P-CON: P Control

P-OT: Forward Run Prohibited
N-OT: Reverse Run Prohibited
ALM-RST: Alarm Reset

CLR: Clear Error Pulse

P-CL: Forward Torque Limit
N-CL: Reverse Torque Limit
SHOM: Home

ORG: Zero Position

P-CON | 15 | [B¥=K]
P-OT | 16 = B=X|
NOT |17 =eE=X]
ALM-RST| 39 = B¥=k]
ClR | 40 = B=k]
P-CL | 41 o B=k]
N-CL | 42— B=K]

1Ry +24V
@:E ALM+
8 ALM-
1D
Connect Shield to Connector Shell. _,__@E

= ov
ALM: Servo Alarm Output

Photocoupler Output:

Maximum Operating Voltage:DC30V

Maximum Output Current:DC50mA
O-IRepresems Twisted-pair Wires

Unitronics -3 4
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3.60Tor que

Torque Reference (; B~10V/Rated Torque) :II"IFQEEEII:;

Signal allocatons can be modified:
S-ON: Servo ON

P-CON: P Control

P-OT: Forward Run Prohibited
N-OT: Reverse Run Prohibited
ALM-RST: Alarm Reset

CLR: Clear Error Pulse

P-CL: Forward Torque Limit
N-CL: Reverse Torque Limit
SHOM: Home

ORG: Zero Position

Contr

ol Mo d e

Connect Shield to Connector Shell.
Shield |Shell

n—IRepresen\s Twisted-pair Wires

Unitronics

Photocoupler Output:

UMD Servo drive
Unitronics
-[t 20 | PAO+
21 | PAO-
-It 22 | PBO+ PG Divided Ratio Output:
23 PBO- Applicable Line Receiver ]
S nufactu y Tl or the Equivalent.
[ gg F;((;:(g;: AM26LS32A Manuf: red by Tl or the E al
r 50 | DGND
Signal Allocations can be Medified:
5 TGON+ V-CMP: Speed Coincidence
@: 6 TGON- COIN: Positioning Completion
2 Bicom [ 13 9 [SRDY+| | SRDY-Sevo Ready
W Emp - b = :Servo Ready
|33 Z = CLT-T Limit De!
son Tt =g B Torow] - gremelntBher
P-CON 5 11 | V-CMP+ PGC: Encoder C-Pulse Output
P-OT 5 ==k E: 12 | V-CMP- OT-Over Travel
3=k RD: Servo Enabled Motor Excitation Output
ALNl\ic:;rST 357; = 'I}S HOME: Home Completion Output
CIR |40 =8
B-CL | 41 ==K
NCL | 42 ——E¥=K]
1Ry +24V
7 ALM+
8 ALM-
1D
oV
ALM: Servo Alarm Cutput

Maximum Operating Voltage:DC30V
Maximum Output Current:DC50mA
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36Wi ring for Noise Control

361Noi se Contr ol

The servodrive uses high-speed switching elements in the main circuit. It may receive "switching noise" from these high-

speed switching elements.

To prevent malfunctions due to noises, take the following actions:

A Position the input refer enc esenediveaspossiled noi se filter as cl
A Al ways instal]l a sur ge a blscobomhgeatic contactdr tods. r el ay, sol enoi d and
A The distance b eS$ewemnotornamin pirouieable) 4nd asigna( line must be at least 30 cm.Do not put

the power and signal lines in the same duct or bundle them together.

A Do not shar e tthan elecoioweedder or elgcpidalydischarge machine. When the servo drive is placed

near a high-frequency generator, install a noise filter on the input side of the power supply line. As for the wiring of noise

filter, refer to (1) Noise Filter shown below.

A For proper g rsprefertbi2hGprréeceGrdumding.u e

(1) Noise Filter
Pl ease install a noise filter in the appropriate place to pr
Notice:

Servo Drive

Noise filter *3
Servomotor

|

| )
1
G

AC 200V

AC 400V

|
I
‘ % 1 - — — — [ - e Operation relay sequence ‘
‘ ® — — — |- @ Sjgnal generation circuit ‘
‘ 1111 ‘
| Sap| |
i
‘ j\ Noise bC ‘
3 filter power
‘ /;\;‘ I - 3.5mm2min.‘
/ /77 Y
‘ (ground plate)\ (ground plate) (ground 3 5mm?min. *1 ‘
| plate)
Wires of >
3.5mm?min. 1 (ground plate)

- & @groundplate)

<—7 Ground: Ground to an independent ground

Acor ground wires connected to the ground plate, use a thick wire with a thickness of at least 3.5 mm? (preferably, plain
stitch cooper wire)

Ai should be twisted-pair wires.

AVhen using a noise filter, follow the precautions in 3.6.2 Precautions on Connecting Noise Filter.

(2) Correct Grounding

Take the following grounding measures to prevent the servo drive from malfunctioning due to noise.

Unitronics -36
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Grounding the Motor Frame

If the Servo motor is grounded via the machine, a switching noise current will flow from the servo drive main circuit
through the Servo motor stray capacitance.
Always connect Servo motor frame terminal FG to the servo drive ground terminal. Also, be sure to ground the ground

terminaI@ .
Noise on the 1/0O Signal Line

If the 1/O signal line receives noise, ground the 0 V line (SG) of the reference input line. If the main circuit wiring for the
motor is accommodated in a metal conduit, ground the conduit and its junction box. For all grounding, ground at one

point only.

(3)Precautions on Installing on the Control Panel

When the servo drive is installed on the control panel, a piece of metal plate should be fixed. It is used for fixing the
servo drive and other peripheral devices. The noise filter should be installed on the metal plate, and closed to the hole
drill through power lines on control panel. Use screws to fix the noise filter to the metal plate. The grounding terminals of
noise filter connects to the grounding terminals of control panel.

Servo drive should be fixed on a piece of metal plate. Make sure the heat sink towards ground. The grounding terminals

of servo drive connect to the grounding terminals of control panel.

36.2Precautions on Connecting Noise

(1) Noise Filter Brake Power Supply

Correlation between servo drive power and noise filter current:

Noise Filters for 200Vac Drives:

Servo Drive Power Noise Filter Current
0.05KW 2A
0.1KW 2A
0.2KW 3A
0.4KW 5A
0.8KW 6A

1KW 9A
1.5KW 14A
2KW 18A
3KW 27A
5KW 42A

Unitronics -3 F
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Noise Filters for 400Vac Drives:

Servo Drive Power Noise Filter Current
1KW 10A
1.5KW 10A
2KW 10A
3KW 20A
5KW 30A

Note:

1. A single-phase Servo motor should apply a two-phase filter. A three-phase servo drive should apply a three-

phase filter.

2. Choose the right filter according the specifications of operating voltage, current, and manufacturer.

(2) Precautions on Using Noise Filters

Do not put the input and output lines in the same duct or bundle them together.

77
Ground plate

AL
L Noise

— Filter

77 ]
Ground plate

Filter

— L Noise
/77

Ground plate

Noise
Filter
>
/77
Ground plate

E

AA/

Separate these circuits

Separate the noise filter ground wire from the output lines.

Do not accommodate the noise filter ground wire, output lines and other signal lines in the same duct or bundle them

together.

Unitronics
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X o
L Noise
‘T‘ Filter
uN m— %
/77 /77
Ground plate Ground plate

Install the noise filter shield directly to the ground plate. Do not install the noise filter to the painted control panel.

X 0]
ise —» Noise |—»
m Noise |—» TL ; 2
— Filter |y —| Filter |
servodrive  servodrive servodrive  servodrive

Mi s'[ub/7

ground wire

777 /77
ground plate ground plate

If a noise filter is located inside a control panel, connect the noise filter ground wire and the ground wires from other

devices inside the control panel to the ground plate for the control panel first, then ground these wires.

Yvyy
yvy

Control Panel

. Sewodrive

Noise
— Filter

9

ervodrive ‘

wn
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37l nstallation Conditions of EMC Direct
To adapt a combination of a Servo motor and a servo drive to EMC Directives (EN61326-1:2006), the following
conditions must be satisfied.
(1) EMC Installation Conditions
This section describes the installation conditions that satisfy EMC guidelines for each servo drive model.
This section describes the EMC installation conditions satisfied in test conditions prepared by UNITRONICS. The actual
EMC | evel may differ dependi ng winng @rdetheacorditioass systemds config
Ground/Shield Box
Brake power
supply
Servo Drive N
[SAYA'Y; g- L Brake
Power Supply . o IS Q
Three-phase 200VAC ) gm ’f\ill?je LL,L2L3 @ 17@ ° Servo-
Three-phase 400VAC M L1C,L2C . motor
5]
[© J—
o | [e
L k @D CN2 E 1 Encoder
e cllg
PE Aprox.2m N CN1 @
Aprox.5m PE
Symbol Cable Name Specifications
W I/O signal cable Shield cable
N Servo motor cable Shield cable
Y Encoder cable Shield cable
Y AC line cable Shield cable
Notes: The example above shows three-phase 200VAC servo drive connection.
(2) Cable Core and Cable Clamp
(a) Attaching the Ferrite Core
The diagram shows two turns in the cable.
The table shows the cable and the position where the ferrite core is attached.
Cable Cable Name Mounting Position of the Core
6: ; I/O signals cable | Near the host controller and servo drive.
Ferrite core Motor cable Near the servo drive and Servo motor.
Encoder cable Near the servo drive and Servo motor.
(b) Recommended Ferrite-core
-4 0
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Cable Name Ferrite Core Model Manufacturer

1/0 signals cable

Encoder cable ESD-SR-25 TOKIN
Motor 400W or less
cable 750W or less PC40T96] 20} 70 TDK

(c) Fixing the Cable
Fix and ground the cable shield using a piece of conductive metal.

A Example of Cable CIl amp

f Cable

Shield(cable sheath stripped)

Host controller side
Fix and ground the cable shield

using a piece of conductive metal.

Ground plate
P Cable clanfp

Remove paint on mounting surface

(d) Shield Box

A shield box, which is a closed metallic enclosure, should be used for shielding magnetic interference. The structure of
the box should allow the main body, door, and cooling unit to be attached to the ground. The box opening should be as
small as possible.

Note'
Please wire the system according to the above methods. For EMI caused by customers that are not using wiring

instructions, UNITRONICS will not bear the legal responsibility.

38Using MoreSethwawm [Dmiev e

The following diagram is an example of the wiring when more than one servo drive is used.

Connect the alarm output (ALM) terminals for the three servodrives in series to enable alarm detection relaylRY to
operate.

When the alarm occurs, the ALM output signal transistor is turned OFF.

Multiple servos can share a single molded-case circuit breaker (QF) or noise filter. Always select a QF or noise filter that
has enough capacity for the total power capacity (load conditions) of those servos.

Unitronics -4 1-
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Notes:

Power supply

R ST
[ | |
l l P Power
ower
E ON
Q OFF . 1RY 1KM
o T
‘ 1KM E
oise
filter SA
1KM
}( > Servo Drive
L~ L3

Servo Motor

{ M

Servo Motor

{ M

1 .
5 Servo Drive

L3
L1C

Servo Motor

( M

L2C
CN1

GOV

1.Power supply phase-S should connect to ground terminals.

2.The example above shows three-phase 200VAC servo drive connection.

Unitroni
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Chapt:©Oped4d ati on

4.1 Trial Operation

At first operation (Clear All Alarms)

You will get A47 Error - Absolute encoder battery Alarm:

1. Multiturn information of encoder is lost. € Set Fn010 and Fn011 to clear the A47 error.

2. The battery voltage is lower than the specified value of 2.5V C Replace the battery, and turn ON the power to

the encoder.

To reset this Alarm clear Fn10 and Fn11 as follows:

Absolute Encoder Multiturn Data and Alarm Reset

Absolute Encoder Setup (Fn010, Fn011)

Setting up the absolute encoder in the following cases.
1  When starting the machine for the first time, set Pn002.2 to 0.
1  When an encoder error alarm (A.45 A.48, A.51) is generated.

Use the panel operator in the servo drive for setup as follow:

Initialize your Servo

Absolute Encoder Multiturn Data and Alarm Reset

Go to Fn10

El e B

Press the ENTER key, the display will be shown as below.

e

Press the MODE key to reset the absolute encoder multiturn data and alarm.

HEEEE

Thus the absolute encoder multiturn data and alarm reset is complete

Important:
This function will clear the absolute position of the encoder; the mechanical safety must be noted.

When the multiturn data is cleared, other encoder alarms will be reset at the same time.

Unitronics
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Absolute Encoder Related Alarms Reset.

Press the MODE key to select the utility function mode.

Press the INC (&) or DEC (W) key to select the utility function number Fn011.

bl e 1

Press Enterq ) key, the display will be shown as below

HEEEE

Press the M key to clear the alarms

HEEEE

Thus the absolute encoder related alarms reset is complete.

Note: Fn010, Fn011 only can be used when the Servo motor mounted with an absolute encoder.

Servo ID and Pn accessibility

Note that this procedure is only for setting the Servo's ID, changing the setting of something else might harm the

Servo's functionality.

1  Setting ID of the Servo is done via Pn704
o GotoFno07 C press the next sequence:
open a new menu option Pn.
0 Goto Pn 704 to set the Servo ID.

Set the Servo ID to a different ID than ID1.

Baud Rate

1  You change the baud rate of the communication to:

I NCDEC DEC | NC Enter

‘ ' ' ‘ and< , this sequence will

Parameter No. Description Setting Validation | Control Mode Function and Meaning
Pn703.0 CAN communication baud rate
[0] 50Kbps
Pn703 CAN communication After restart ALL [1] 200Kbps
speed [2] 125Kbps

[3] 250Kbps
[4] 500Kbps
[5] iMbps i Default

1 To change the baud rate, press a long press to the Enter button to enable editing, use the Up, Down buttons to

change the index value.

Unitronics
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Make sure that all wiring has been completed prior to trial operation.

Perform the following three types of trial operation in order. Instructions are given for speed control mode (standard

setting) and position control mode. Unless otherwise specified, the standard parameters for speed control mode (factory

settings) are used.

Tri al

(1)

Oprv a tWiothlo of uotr

Load (Refer to 4.1.1)

To power mpp\y—[

machine, but do not connect the motor

Secure the servomotor flange to the,
q (shaft totheload shaft.

)

ﬁ/r\/\

dzPurpose

The Servo motor is operated without connecting the shaft to the
machine in order to confirm the following wiring is correct.

¥ Power supply circuit wiring

¥ Servo motor wiring

¥ Encoder wiring

¥ Rotation direction and speed of Servo motor.

(Please refer to step 1-4)

machine, but do not connect the
servomotor shaft to theload shaft.

TN

(T

Tohost controller

Secur e the servomotor flangeto the

dzPurpose

The Servo motor is operated without connecting the shaft to the
machine in order to confirm the following wiring is correct.

¥ 1/0 signal wiring with host controller

¥ Rotation direction, speed and number of rotations of Servo motor.

¥ Check the operation of the brake, over-travel and other protective

functions.

(Please refer to step 5-8)

" To host controller

)

dzPurpose

Perform the trial operation with the Servo motor

connected to the machine. The servo drive is adjusted to match the
machine characteristics.

¥ Servo motor speed and machine travel distance.

¥ Set the necessary parameters.

(Please refer to step 9-11)

Unitronics
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Step Item Description Reference
Install the Servo motor and servo drive according to the installation
1 Installation conditions. (it is recomanded not to connect the Servo motor to the machine i
so the Servo motor can be operated first under the no-load conditions for
first integration)
Connect the power supply circuit (L1, L2 and L3), Servo motor wiring (U, V,
2 Wiring W), 1/0 signal wiring (CN1), and encoder wiring (CN2). But during (1) Tr i -
Oper at iSem v boWiott loa u tdisdormectthe CN1 connector.
Turn the power Turn the power ON. Using the panel operator to make sure that the servo
3 ON P drive is running normally. If using a Servo motor equipped with an absolute -
encoder, please perform the setup for the absolute encoder.
4 Execute JOG Execute JOG operation with the Servo motor alone under the no-load JOG
operation condition. Operation
5 Connect input | Connect the input signals (CN1) necessary for trial operation to the servo i
signals drive.
Check inout Use the internal monitor function to check the input signals.
6 signals P Turn the power ON, and check the emergency stop, brake, over-travel, and -
9 other protective functions for the correct operation.
Input the Host
7 Servo-ON Input the Servo-ON signal, and turn ON the Servo motor.
: Reference
signal
V Input the reference necessary for control mode, and check the Servo motor Host
8 Input reference -
for correct operation. Reference
Turn the power OFF, and connect the Servo motor to the machine.
9 Protective If using a Servo motor equipped with an absolute encoder, set up the i
operation absolute encoder and make the initial settings for the host controller to
mat ch the machineds zero position.
Using the same procedure as you did to input a reference in step 8,operate
10 Set necessary | the Servo motor via the host controller and set the parameter to make sure Host
parameters. t he machineos travel direction,
Reference
allcorrespond to the reference.
. . - Host
11 | Operation The Servo motor can now be operated. Adjust the servo gain if necessary.
Reference
Unitronics -4 6



Chapter 4: Operation

UMD AC Servo AmdsadGuia

4. 1.1 Trial S®Opeo aWiotiolmo uftorL o a d

A\CAUTION

¥ Release the coupling between the Servo motor and the machine, and secure only the Servo motor without a load.
¥ To prevent accidents, initially perform the trial operation for Servo motor under no-load conditions (with all

couplings and belts disconnected).

In this section, confirm the cable connections of the main circuit power supply, Servo motor and encoder. Incorrect wiring
is generally the reason why Servo motors fail to operate properly during the trial operation.
Confirm the wiring, and then conduct the trial operation for Servo motor without load according to the following steps.

St e Description

Check Method and Rel

Secure the Servo motor.

Secure the servomotor
flange to the machine.

Secure the Servo motor flange to the machine in
order to prevent the Servo motor frommoving during
operation.

Do not connect the Servo motor shaft to the machine.
The Servo motor may tip over during rotation.

1 Do not connect anything to the
shaft ( no-load conditions).
Check the power supply circuit, Servo motor, and encoder | With the 1/0O signal connector (CN1)disconnected,
2 wiring. check the power supply circuit and Servo motor

wiring.
Refer to 3.1 Main Circuit Wiring.

Turn ON the control power supply and main circuit power

supply.
Normal Display

» (EA)E] = [2) Jadoi]

Alternate Display

Example of Alarm Display

I I 1 e

If the power is correctly supplied, the panel operator
display on the front panel of the servo drive will
appear as shown on the left. The display on the left
indicates that forward run prohibited (P-OT) and
reverse run

prohibited (N-OT).

If an alarm display appears, the power supply circuit,
Servo motor wiring, or encoder wiring is incorrect. If
an alarm is displayed, turn OFF the power, find the
problem, and correct it.

Whewmsi njgeravo wniottltora br ake,
brake first b®drowve .motiori ng

When usbegvma emqubpped with
encoder , the encoder setup
Servo .motor

Pl ease 4e3e4 S$Sotting for
Pl ease 4debeOpgbaitng Speed
with Anal og Reference
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Chapter 4: Operation UMD AC Servo Amdseduia

Stegq Description Check Method and Remi

Use the panel operator to operate the Servo motor with
utility function Fn002 (JOG Mode Operation).Check that
the Servo motor rotates in the forward direction by

Panel Operator
pressing the INC key, and reverse direction by pressing

the DEC key.
The operation is completed when the operation is

Power Supply

performed as described below and the alarm display does

5 not appear.
Complete the Fn002 (JOG Mode Operation) and turn
OFF the power.
For the operation method of the panel operator, refer to
Chapter 5 Panel Operator
The Servo motor speed can be changed using the Pn305
(JOG Speed).
The factory setting for JOG speed is 500rpm.
A JOG Mode Operation (Fn002)
Step Display after operation Panel ope Description
| Tl Press the MODE Keayctto omel
1 ,'-B,’_,’ MODE key n
— — mo d e .
g = Press t he | NC key or DEC
[ ]
2 - B. . I NC or DEC

=] Press the ENTERekeg, wnalnld 1
o | CLIEE  |enver xey |
== JOG operation mode.

— Press the MODE key. Thi s
: [JTE]  |wooe ey
== t hfer vo .mot or

—

£ .I-/'l
\%D Th&sServo woktbrrun in forw
iy "FOI’W&I’d F H
: I NC k essed or in rever
5 L unning I NC or DEC _ By _
a7 \ keypressedermoe wir | | oper
\SC as the key is pressed.
S Reverse

running

Press the MODE key. Thi s
6 S SNE] | mope key
t her vo .mot or

Press the ENTER key to r

7 EB ENTER key oft he wutility function mag

OFF

Not e:
The Servomotor6 s r ot ation direction depends on the setting o

The example above describes operation with Pn001.0 in the factory setting.
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|
JOG Speed )
Speed Posit Tor au
Pn305 - - -
Setting Setting Factory S Setting Val
0~6000 rpm 500 Il mmedi at e
Set the wutility function Fn002 (JOGeMovdoe sfpgeondati on) t

The Servo motor can be operated using only the panel operator without reference from the host controller.
Please note that the Forward Run Prohibited (P-OT) and Reverse Run Prohibited (N-OT) signals are invalid during JOG

mode operation.

4. 1.2 Trial SOpewtaaritohho eftorf r om Host Ref e

Check that the Servo motor move reference or I/O signals are correctly set from the host controller to the servo drive.
Also check the wiring and polarity between the host controller and servo drive, and the servo drive operation settings are

correct. This is the final check before connecting the Servo motor to the machine.

(1)Servo ON Command from the Host

The following circuits are required: External input signal circuit or equivalent.

Speed Control L.
. Position Control
Standard Settin = 2z
[I(DnOOS:H.G G OGg] [Pn005=H.G G 1G]
CNL CN1
+24V +24V
son | = o |
/SO
JL>F 14 JL> 14
P-OT
'&>H 16 r—> 16
N-OT
L N-OT | 17 ——>— 17
PULS
4 V-REF | 1 $———>—30
SIGN
v o
ov
ov
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(2)Operating Procedure in Speed Control Mode (Pn005=H. G G 0G)

The following circuit is required: External input signal circuit or equivalent.

Servodrive

CN1

+24V 18

/S-ON/ 14

P-OT 16

N-OT 17

V-REF+ 0Vy V-REE+ 1
V-REF-‘7 D<—f

V-REF- 2

Max. Voltage (12V) GND 3

Step Description

Check Method and Remarks

Check the power and input signal circuits again,
1 and check that the speed reference input (voltage
between the V-REF+ and V-REF-) is OV.

Refer to the above figure for the input signal circuit.

2 Turn ON the servo ON (/S-ON) input signal.

| f Seirevo
ted. 5.3
voltage

mot @areere x at emel y sl o
A dR eufset ri édrigdé esaent d t h
of f sSeetr vtoo fnkoeieopr mtolveé n g

us e

Generally increase the speed reference input
voltage between V-REF+ and V-REF- from 0 V.

The factory setting is 6V/rated rotation speed.

Check the speed reference input to the servo drive
(Un001[rpm])

Refer to 5.1.6 Operation in Monitor Mode.

5 Check the Un000 (motor speed [rpm])

Refer to 5.1.6 Operation in Monitor Mode.

Check that the Un001 and Un000 values in steps 4

Change the speed reference input voltage and check that

6
and 5 are equal. Un001 and Un00O are equal for multiple speed references.
Refer to the following equation to changethea n a | meed s
reference input gain (Pn300).
) . Un001 (V-REF Voltage)[V]xPn300
Check the speed reference input gain and ) . ) )
. ] ] To change the Servo motor rotation direction without
7 Servo motor rotation direction.

changing polarity for speed reference input voltage, refer to
4.3.2 Switching the Servo motor Rotation Direction.
Perform the operation from step 2 again after the Servo
motor rotation direction is changed.

When the speed reference input is set to 0 V and
8 servo OFF status enters, trial operation for Servo
motor without load is completed.

Unitronics
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dzWhen Position Control is configured at the Host

Analog speed

reference
—

Host Servodrive

Controller

Position control

Speed control

Trial operation for
servomotor without load

When the servo drive conducts speed control and position control is conducted at the host controller, perform the

operation below,following the operation in Operation Procedure in Speed Control Mode (Pn005=H. G G 0G).

Step Description Check Method and Remarks
Check the input signal circuit again, and check that
9 the speed reference input (between the V-REF+ and | Refer to the above figure for input signal circuit.
V-REF-)is 0 V.
If the Servo motor rotates at an extremely slow speed,
refer to 4.5.3 Adjusting Reference
10 Turn the servo ON input signal (/S-ON) ON.
Offset, and use the reference voltage offset to keep
theServo motor from moving.
Send the command for the number of Servo motor Refer t05.1.6 Operation in Monitor Mode for how it is
rotations. Check the sent number of rotations, the displayed.
1 actual number of rotations by visual inspection, and Un0O04(rotation angle)[pulse]: The number of pulses
the Un004 (rotation angle)[pulse] from the zero point.
If the sent number of rotations and actual number of Refer to 4.5.8 Encoder Signal Output for how to set
rotations in step 11 are not equal, correctly set the PG divided ratio (Pn200[P/Rev]):The
12 Pn200 (PG divided ratio) outputting the encoder number of encoder pulses per revolution.
pulse from the servo drive.
When the speed reference input is set to 0 V and o}
13 servo OFF status is entered, the trial operation for

position control with the host controller is completed.

Unitronics
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( Dperating Procedure in Position Control Mode (Pn005=H. G G 1G)

The following circuit is required: External input signal circuit or equivalent.

Servodrive
CN1
2 5 3
.o I
POT 5 16
N-OT > 17
o CR L
Vo eusl g
g HPULS .\ 39
Reference pulse 1}_3 | SIGN & 3
according to parameter § /SIGN
Prd042 setting 2 >»— 38
Step Description Check Method and Remarks
1 Match the reference pulse form with the pulse output form | Set the reference pulse form with Pn004.2.
from the host controller.
) Set the reference unit and electronic gear ratio so that it | Set the electronic gear ratio with Pn201(or
coincides with the host controller setting. Pn203)/Pn202.
3 Turn the power and the servo ON input signal ON.
Send the slow speed pulse reference for the number of Set the Servo motor speed tol00rpm for the
4 Servo motor rotation easy to check (for example, one reference pulse speedbecause such speed is safe.
Servo motor revolution) from the host controller in advance.
Check the number of reference pulses input to the servo | Refer t05.1.6 Operation in Monitor Modefor how
5 drive by the changed amount before and after the Un013 | it is displayed.
and Un014(input reference pulsecounter)[pulse] were
executed.
Check whether the actual number of Servo motor | Refer to5.1.6 Operation in Monitor Mode for how
6 rotationsUn009, Un010 coincides with the number of input | it is displayed.
reference pulses.
- Check that the Servo motor Check the input pulse polarity and input reference
the reference. pulse form.
Input the pulse reference with the large number of Servo | Set the Servo motor speed to 100rpm for the
8 motor rotation from the host controller to obtain the constant | reference pulse speed because such speed is safe.
speed.
Check the reference pulse speed input to the servo drive | Refer t05.1.6 Operation in Monitor Modefor how
9 using the Un008in Monitor Mode. (input reference pulse | itis displayed.
speed)[rpm].
10 Check the Servo motor speed using the Un000 in Monitor | Refer t05.1.6 Operation in Monitor Modefor how
Mode. (Servo motor speed) [rpm]. it is displayed.
To change the Servo motor rotation direction
without changing the input reference pulse form,
11 Check the rotation of the Servo motor shaft. refer to 4.3.2 Switching theServo motor Rotation
Direction. Perform the operation from step 8 again
after the Servo motor rotation direction is changed.
When the pulse reference input is stopped and servo OFF | 9
12 status is entered, the trial operation for Servo motor without

load in position control mode is complete.
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4. 1T.r3 all Oper a8earomo vonarnhoetchheed t o t he

AWARNING

¥ Follow the procedure below for trial operation precisely as given.
¥ Malfunctions that occur after the Servo motor is connected to the machine not only damage the machine, but

may also cause an accident resulting in death or injury.

Follow the procedure below to perform the trial operation.

To power supply

——" To host controller

Secure the servomotor flangeto the
machine, and connect the servomotor shaft
to theload shaft by using a coupling.

Step Description

Check Method and Remarks

1 Turn the power ON, and make the settings for the
mechanical configuration related to protective
functions such as over-travel and brake.

Refer to 4.3 Setting Common Basic Functions.
When a Servo motor with brake is used, take advance
measures to prevent vibration due to gravity acting on
the machine or external forces before checking the
brake operation. Check that both Servo motor and
brake operations are correct.

For details, refer to 4.3.4 Setting for Holding Brakes.

2 Set the necessary parameters for the control mode | Refer to 4.5 Operating Using Speed Control with
used. Analog Reference,4.6 Operating Using Position
Control, and 4.7 Operating Using Torque Controlfor
control mode used.
3 Connect the Servo motor to the machine with the
coupling,etc.,while the power is OFF.
4 Check that the servo drive is servo OFF status and Refer to 4.3 Setting Common Basic Functions.

then turn ON the power to the machine (host
controller). Check again that the protective function in
step 1 operates normally.

For the following steps, take advanced measures for an
emergency stop so that the Servo motor can stop
safely when an error occurs during operation.

5 Perform trial operation with the Servo motor
connected to the machine, following each section in
4.1.2 Trial Operation for Servo motor without Load
from Host Reference.

Check that the trial operation is completed according to
the trial operation for Servo motor without load. Also,
check the settings for machine such as reference unit.

6 Check the parameter sett | Checkthatthe Servomotor rotates matching the
in step 2. machine operating specifications.
7 Adjust the servo gain and improve the Servo motor | The Servo motor will not be broken in completely

response characteristics, if necessary.

during trial operation. Therefore, let the system run for

Unitronics
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a sufficient amount of time to ensure that it is properly
broken in.

8 Thus, the trial operation with the Servo motor
connected to the machine is complete.
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4. 1. 4 Tri al Operation for Servo motor
Holding brake operation of the Servo motor can be controlled with the brake interlock output (/BK) signal of the servo

drive.

When checking the brake operation,take advance measures to prevent vibration due to gravity acting on the machine or

external forces. Check the Servo motor operation and holding brake operation with the Servo motor separated from the

machine.|f both operations are correct, connect the Servo motor to the machine and perform trial operation.

Refer to 4.3.4 Setting for Holding Brakes for wiring on a Servo motor with brakes and parameter settings.

4.1.5 Position Control by Host Controll
As described above, bSee r svor entd o mae ma maet e etfloe e perfoBenimg tri
motwirt hout a | oad. Refer to tSer folohpwpdwdart g otna balned, sgredc i dh eccak ito

Host
Controller

Analog speed

reference
E—

Servodrive

Position control

Trial operation for

Speed control servomotor without load

Reference from the Host
Controller

Check ltem

Check Method Review Items

JOG Operation
(Constant speed reference
input from host controller)

Servo motor speed

Check Servo motor speed as Check the parameter setting at
Pn300toseeifanal megd s

reference input gainis correct.

follows:

¥ Use the Servo motor speed
monitor(Un000) on the panel
operator.

¥ Run the Servo motor at a low
speed.

For example, input a reference
speed of 60rpm, and check to see
if the Servo motor makes one
revolution per second.

Simple positioning Number of Input a reference equivalent to one | Check the parameter setting at
Servo motor | Servo motor rotation, and visually Pn200 to see if the number of
rotation check to see if the shaft makes one | PG dividing pulses is correct.

revolution.

Over-travel (P-OT and Whether the Check to see if the Servo motor Review P-OT and N-OT wiring

N-OT Used)

Servo motor stops
rotating when
P-OT and

N-OT signals

are input.

stops when P-OT and N-OT signals | if the Servo motor does not

are input during continuous Servo stop.

motor operation.

Unitronics
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4. Qontrol

Mode Selecti on

The control modes supported by the UMD series servo drives are described below.

Par ameter

Control Mo d e

Ref erence

H.G G 0G

Speed Control (Analog voltage reference)

Controls Servo motor speed using analog voltage speedreference.
Use in the following instances.

¥ To control speed

¥ For position control using the encoder feedback divisionoutput from
the servo drive to form a position loop inthe host controller.

4.5

H.G G 1G

Position Control(Pulse train reference)

Controls the position of the Servo motor using pulse train position
reference.

Controls the position with the number of input pulses, and controls
the speed with the input pulse frequency.

Use when positioning is required.

4.6

PnOO! L,
H.GG2G

Torque Control (Analog voltage reference)
Controls the Servo mot or @dtageotorque
reference. Use to output the required amount of torque for operations

such as pressing.

4.7

Speed Control(contact reference) €« Speed Control

(zero reference)

Use the three input signals /P-CON, /P-CL and /N-CL to control the
speed as set in advance in the servo drive.

Three operating speeds can be set in the servo drive. (In this case,

an analog reference is not necessary.)

4.8

H.GGEG

These are swiching modes for using the four control methods
described above in combination. Select the control method switching

mode that best suits the application.

4.10

Unitronics
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4. Betting Common Basic Functions

4. 3Seltting the Servo ON Signal

This sets the servo ON signal (/S-ON) that determines whether the Servo motor power is ON or OFF.
(1)Servo ON signal(/S-ON)

Typ| Namg Connector Pin Setting Meaning

Servo motor power ON. Servo motor
ON(low level)
/S- UMM- -B3:CN1_14 can beoperated.

Input
ON . Servo motor power OFF. Servo motor
(Factory setting) OFF(high level)

cannot beoperated.

yI mportant

Always input the servo ON signal before inputting the input reference to start or stop the Servo motor.

Do not input the input reference first and then use the /S-ON signal to start or stop. Doing so will degrade

internalelements and may cause the servo drive to malfunction.

A parameterc an be wusadd otc@ateethe input c o +OMNe csti ogrn an u3mbReerRifrig/m

Names and Functions

(2) Enabling/Disabling the Servo ON Signal
A parameter can be always used to set the servo ON condition. This eliminates the need to wire /S-ON, but care must be

taken because the servo drive can operate as soon as the power is turned ON.

Par ameter Meaning
b.GGGO External S-ON signal enabled (Factory setting)
Pn0O0O b GGG Ext er-ObNl siSgnal dSerawd exod idtrrag i on si gna
opened automatical |l yRbDarf tsdrgnadt.putti ng

After changing these parameters, turn OFF the main circuit and control power supplies, and then turn them

ON again to enable the new settings.
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4. 3.2 SwiS$erhv o ginaitthaetri on Di recti on

The rotation direction of the Servo motor can be switched without changing the reference pulse to the servo drive or the
reference voltage polarity.
This causes the rotation the servo motor shaft is rotating to change. The output signal polarity, such as the encoder pulse

output and the analog monitor signal from the servo drive do not change.

The standard setting for #Aforward r otSartoimotoradied. count er cl

Ref erence

Par amet e Na me

Forward refere Reversencefere

b GG GO | Standard setting
(CCw=forward)
(factory setting)

(| Encoder pulse division output

il |Pao0
ppo JLILILIL

PnoO0O

b GG G1 | Reverse rotation
mode
(Cw=forward)

Encoder pulse division output
PAO I
4 pgo [ LI

The direction of P-OT and N-OT change. For Pn001=b.G G G O(standard setting), counterclockwise is P-OT. For
Pn001=b.G G G 1(reverse rotation mode), clockwise is P-OT.
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4. 3Se3t ti Oy ettrhadvierhi t Functi on

The over-travel limit function forces movable machine parts to stop if they exceed the allowable range of motion and turn
ON a limit switch.

(1)Connecting the over-travel signal

To use the over-travel function, connect the following over-travel limit switch to the corresponding pin number of servo

drive CN1 connector correctly.

Type Signal Name Pin No. Setting Meaning

Forward rotation allowed. (Normal
ON(low level) )
UMM- -B3:CN1_16 operation status.)

I np( P-OT - —
i ) Forward rotation prohibited.(Forward
(factory setting) OFF(high level)
over-travel)

Reverse rotation (Normal operation
ON(low level)
UMM- -B3: CN1_17 status.)

I npuy N-OT - —
) ) Reverse rotation prohibited.(Reverse
(factory setting) OFF(high level)
over-travel)

Connect limit switches as shown below to prevent damage

. . . . l:| — Servomotor forward rotation direction.
to the devices during linear motion. [

Rotation in the opposite direction is possible during over- U | Servodrive

Servomotor
travel. [ ] % cont
Limit switch Limit switch
. . . . P-OT
For example, reverse rotation is possible during forward

N-OT |
-

over-travel.

YI mportant
When using over-travel to stop the Servo motor during position control, the position error pulses are present. A clear

signal(CLR)input is required to clear the error pulses.

ACAUTION

When using the Servo motor on a vertical axis, the workpiece may fall in the over-travel condition.

To prevent this, always set the zero clamp after stopping with Pn004.0=5.
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(2)Enabling/Disabling the Over-travel Signal
A parameter can beveeataviegndi sablfethlee pamameteerd it vadartae etl ther

i nput signal

Parameter Meaning

b.G G 0G In the case of UMD- -B3 servo drive the forward rotation prohibited(P-OT) signal is
input fromCN1-16(factory setting).

b.GG1G Di sables the forwar-©@Tpogaal on( At bbiwvbi ted

Pn0O0OO
b.G0G G In the case of UMD- -B3 servo drive the reverse rotation prohibited(N-OT) signal is

input fromCN1-17(factory setting).

b.G1G G Disables the reverse rotation prohibited(N-OT) signal. (Allows constant reverse rotation.)

¥ Applicable control modes: Speed control, position control, and torque control.
¥ After changing these parameters, turn OFF the main circuit and control power supplies, and then turn them ON again
to enable the new settings.

¥Aparameter can-abd oused topue conn®©OdFdt amaO@n Nmbgnaf 83r. 2R &

Signal Names and Functions

(3) Selebeirmg tBho®Er Met hod

This is used to set the stop method when an over-travel(P-OT,N-OT)signal is input while theServo motor is operating.

Mode Af .
Par ameter Stop Mo ] Meaning
Stoppi
HGEGG0 Stop by dynamic Rapidlly stops the Servo motor by dynamic braking(DB),
' brake then places it into coast(power OFF) mode.
Coast Stops the Servo motor in the same way as when the
HGGG1 Coast to servo is OFF(coast to a stop ), then places it into

coast(power OFF) mode.

Stops the Servo motor by dynamic braking (DB) when
H.GGG2 servo OFF, stops the Servo motor by plug braking when
over-travel, and then places it into coast (power OFF)

Coast mode.

Pn004

Makes the Servo motor coast to a stop state when servo

HGGG3 SOF F OFF, stops the Servo motor by plug braking when over-

travel, and then places it into coast (power OFF) mode.
/IOv etrr av €

Stops the Servo motor by dynamic braking (DB) when

HGGG4
servo OFF, stops the Servo motor by plug braking when
over-travel, and then places it into zero clamp mode.
Zero Clamp
Makes the Servo motor coast to a stop state when servo
H.GGG5 OFF, stops the Servo motor by plug braking when over-

travel, then places it into zero clamp mode.
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¥ After changing these parameters, turn OFF the main circuit and control power
supplies, and then turn them ON again to enable the new settings. Servodri ve Servomot or

¥ Stop by dynamic brake: Stops by using the dynamic brake (short circuiting its
electrical circuit). / C
¥ Coast to a stop: Stops naturally, with no brake, by using the friction

resistance of the Servo motor in operation.

¥ Plug braking: Stops by using plug braking limit torque. C
¥ Zero Clamp Mode: A mode forms a position loop by using theposition
reference zero.

¥ Dynamic brake is an emergency stop function, and one of the general methods to cause a Servo motor sudden stop.

¥ Dynamic brake suddenly stops a Servo motor by shorting its electrical circuit.

¥ If the Servo motor is frequently started and stopped by turning the power ON/OFF or using the servo ON signal(/S-ON),

the DB circuit wildl also be repeatedly operated, degrading t
¥ Use the speed input reference and position reference to control the starting and the stopping of the Servo motor.

(4) Setting the OvterpaVetque for

Pl ug braking torque | imit
Speed Posit Tor au
Pn405 - - - —
Setting R Setting Factory Se Setting Validation
00300 % 300 Il mmedi at e

¥ This sets the stop torque for when the over-travel signal(P-OT,N-OT) is input.
¥ The setting unit is a percentage of the rated torque.(the rated torque is 100%)
¥ The value large enough to be the Servo motor maximum torque, 300% is set as the factory setting for plug braking limit

torque.However, the actual output plug braking limit torque is determined by Servo motor ratings.

4. 3.4 Setting for Holding Brakes

The holding brake is used when the servo drive controls a vertical axis.

A Servo motor with the brake option helps prevent movable parts from shifting due to gravity when power is removed
from the servo drive.

(Ref dr 1td Tri al SCprevroa tnvaotnd rf B)yrak e s

@ Vertical axis @ Shaft with external force applied
Servomotor
) Servomotor
Holding brake External force
Prevents the servomotor
from shifting due to ‘
gravity when the power is ;
OFF.
Prevents the servomotor from

shifting due to external force.
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1. The Servo motor with the built in brake, is a de-energization brake. It is used to hold the Servo motor and cannot be
used as a braking purposes. Use the holding brake only to hold a stopped Servo motor.

2. When operating using only a speed loop, turn OFF the servo and set the input reference to 0V when the brake is
applied.

3. When forming a position loop, do not use a mechanical brake while the Servo motor is stopped because the Servo
motor enters servolock status.

(1) Wiring
Use the servo drive sequence output signal /BK and the brake power supply to form a brake ON/OFF circuit.

The following diagram shows a standard wiring example.

Exampl e

Servodrive Servomotor with brake
Poarer suj
i3 Lt E\ Ll U
! L2 ¥
T i L3 W
L1C @
L2C
[CFZ]
BK-RY | pp+ ) *EE
s gl
(BI-)| 412
Brake powersupply
BKRY, Bed
+UV= 3 Black

BEK-RY: Brake control relay
11#.12*: The outpat terminals allocated with PnS11.

1 Toincrease break relay contacts life span and reduce EMI due to break turn-off, connect a surge suppressor in
parallel and as close as possible to the break.

1 Itis recommanded to use different power supply to the logic and to the Holding brake.

(2) Brake interlock output
Type Signal N Connector Pir Setting Meaning
ON(Low level) Releases the brake.
Out puy / BK Must be alll - -
OFF(High level) Applies the brake.

This output signal controls the brake and is used only for a Servo motor with a brake. This output signal is not used with

the factory setting.The output signal must be allocated by Pn511. It does not need to be connected for Servo motor
without a brake.

(3)

Brake interlock output (/BK) is not used with the factory setting.The output signal must be allocated.

Al l ocalht eglOBc pu®) (/ B

Connedtionr Num )
Servo df Par amet e - Meaning
+ Term -Ter mi
Pn511 | HHGGG4 CN11 CN11 2 | The /BK signal is output fromCN1-11,12.
UMM-GG-B3 | Pn511 | H.GG4G CN3 CN3®6 The /BK signal is output from CN1-5,6.
Pn511 | H.G4GG CN1D CN1l 0 | The /BK signal is output from CN1-9,10.

dzimportant

When set to the factory setting, the brake signal is invalid.

For the allocation of servo drive output signals other than /BK signal, referto 3 . 2

.2

I/ O Signal

N.a
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Par ameter Pn511 description as following:
0 / COl MC(MPYut put
1 /| TGONDt ation detecting out
2 | RDServo drive get ready
3 /| CtTorque | imit output
4 /B Kbrake interlock output
5 | PG&Cncoder C pulse output
6 OTovédarmr asvriednal output
7 /| RD servo enabl edumpubr e
8 /| HOME home completion out
9 /| TC®Rr ¢jdeet ecautomut
A ROUT1 remote outputl
R-OUT2 remote output 2
Rel ated parameter
Parameter . Setting
No. Name Uni t Range Default
Pn505|Servo ON wai ms 2000~20 0
Pn506 |Basic Wwaiowi n 10ms 0~500 0
Pn507 |Brake waitin rpm 10100 100
Pn508 |Brake waitin 10ms 10100 50
( 4Setting the Brake ON/OFF Timing after the Servo motor Stops
With the factory setting, the /BK sigonahetdsOBEtplheaset he
be changed with a parameter.
Servo ON waiting time
Pns03 Setting R Setting Factory Sel Setting Vé
-200@000 ms 0 I mmedi at
Basic waiting flow
Pn506 Setting R Setting Fact®etyti nf Setting Vaé
0 500 10 ms 0 I mmedi at

Unitronics
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-When using the Servo motor to control a vertical axis, the machine movable parts may shift slightly depending on the
brake ON/ OFF timing due to gravity or an external force. By using this parameter to delay turning the servo ON/ OFF,
this slight shift can be eliminated.

- For details on brake operation while the Servo motor is operating, refer to (5) Setting the Brake ON/ OFF Timing When
Servo motor Running in this section.

/S-ON

Servo ON Servo OFF Servo ON

Brake released - Brake released
JBK Output Using brakes brake

Motor power up Motor power up

Motor power down

Motor power up PN506 - -

E Important

- The Servo motor will turn OFF immediately when an alarm occurs, regardless of the setting of this parameter.

- The machine movable part may shift due to gravity or external force during the time until the brake operates.

(5) Setting the Brake ON/OFF Timing When Servo motor running
The following parameters can be used to change the /BK signal output conditions when a stop reference is output during

Servo motor operation due to the servo OFF or an alarm occuring.

Brake Waiting Speed .

Speed Posit Torau

Pn507 . . .
Setting Ra Setting Factory S Setting Val
10/5100 1lrpm 100 I mmedi at e
Brake Wainei ng Speeqd Posit Torau

Pn508 . . .
Setting Ra Setting Factory S Setting Val
10100 10ms 50 | mmedi at e

/BK Signal Output Conditions When Servo motor Running
The /BK signal goes to high level(brake ON) when either of the following conditions is satisfied:
¥ When the Servo motor speed falls below the level set in Pn507 after servo OFF.

¥ When the time set in Pn508 is exceeded after servo OFF.

Servo OFF
/S-ON input Servo ON
or alarm or
power OFF
Servomotor stoppec
by applying DB or
[Servomotor Speed P07 coasting
< (PrD040)
/BK Output Brake released Briake held
<« PrBo8 |

Unitronics
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4. 3.5 I nstantaneous Power Loss Settings

Determines whether to continue operation or turn the servo OFF when the power supply voltage to the servo drive main

circuit is instantaneously interrupted.

Par amet e Signal Name and Meaning
b.0GGG Continue operation when the power sup|f
PnoOoO instantaneously interrupted.
b.1GGG | An alarm occurs when the power supply voltage to
instantaneously interrupted.

4 . Mbsol ut

e Encoder s

Absolute Encoder

Type

Resolution

Output Range of ) o
) Action when limit is exceeded
Multiturn Data

UMDSer i es

leéimultit ¥ When the upper limit(+32767)is exceeded in the
( UMM* %B2A)
( UMM* =B 3A)
( UMM* %B4A)

forward direction, the multiturn data is -32768
-327683 27 6 71 ¥ When the lower limit(-32768)is exceeded
in the reverse direction, the multiturn data is
+32767.

The absolute

initial

can fmafmrdo m

4 . 4.

1

posbe¢ei oo
t he

Sel

position
mbeatr d@PEEF] , (S henhi mbbeposiali Sar darimomgodrhrei ng

number

ecti

can be read byotthe t M@DBADD BpJrSo tpa wd lo.c oll |

of PG divided output pul ses.

ng an Absolute Encoder

An absolute encoder can also be used as an incremental encoder.

Par ameter

Meaning

Pn0O02

b. G 0G G

Use the absolute encoder as an absolute encoder.(Factory setting)

b.G1G G

Use the absolute encoder as an incremental encoder.

¥ The back-up battery is not required when using the absolute encoder as an incremental encoder.

¥ After changing these parameters, turn OFF the main circuit and control power supplies and then turn them

ON again to enable the new settings.

4. 4dHa2n d | i

I n or dére

battery.

Pl ease

Il nstall

ng Batter

purchase the

fadbrsol ute encoder to retain position data when the |

special Unabhlrmfnaaes bhsbkbuyecaneothabei byus

t heerhad dear:yc aml t he

Unitronics
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A. Open the shell of the battery case.

B.Ilnstall the battery according to the following diagram.

C.Cover the shell of the battery case.

4. 4.3 R&8altpaein ng

The servo drive will generate an absolute encoder battery alarm(A.48) when the battery voltage drops below about 3.1V.
A Battery Replacement Procedure

1. Replace the battery with only the servo drive control power supply turned ON.

2. After replacing the battery, using the panel operator with utility function Fn011 to cancel the absolute encoder battery
alarm(A.48).

3. Turn ON the servo drive power back again. If it operates without any problems, the batteryreplacement has been

completed.

Not e:

¥ The servo drive will generate an absolute encoder battery alarm(A.48) when the battery voltage drops below about
3.1V.

¥ If an absolute encoder battery alarm(A.47) occurred, it means the battery voltage drops below about 2.5V,and the

multiturn data is lost.Please reset the absolute encoder after changing the battery.

Unitronics -6 6
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4. 4.4 Absolute Encoder Setup(Fn010,

Setting up the absolute encoder in the following cases.
¥ When starting the machine for the first time,set Pn002.2 to 0.
¥ When an encoder error alarm (A.45, A.46, A.47, A.48, A.51) is generated.

Use the panel operator in the servo drive for setup.

Not e:

1. Encoder setup operation is only possible when the servo is OFF.

2. If the absolute encoder alarms(A.45° A.48, A.51) are displayed, cancel the alarm by using the same method as the
setup. They cannot be cancelled with the servo drive alarm reset input signal(/ALM-RST).

3. Any other alarms that monitor the inside of the encoder should be cancelled by turning OFF the power.

4 . @Gperating Using Speed Control with

4.5.1 Setting Parameters

Parameter Meaning
Pno 04 H.GG0G Control mode selection:Speed control(analog reference)(factory setting)
AnalSpeed Reference | npu ]
Speed Posit Torau
Pn300 - - - -
Setting Rg Setting Factory S Setting Valid
003000 rpm/ v 150 Il mmedi ately

Sets the analog voltage level for the speed reference(V-REF) necessary to operate the Servo motor at the rated speed.
dzEXAMPLE
Pn300=150: 1V input is equivalent to the Servo motor speed of 150rpm(factory setting).

Refer ence speed
~ min?)

re Set this Slope

»
»

Referencevoltagé VvV~

Unitronics -6 F
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4. 55e2ting I nput Signals

(1) Speed Reference I nput
Input the speed reference to the servo drive using the analog voltage reference to control the Servo motor speed in

proportion to the input voltage.

Type Si gmMalme Connector Pin Na me
| V-Ref + CN1 Speed Reference |In
npu

V-R e-f CNZ22 Speed Reference |In

The above inputs are used for speed control(analog voltage reference).(Pn005.1=0, 4, 7, 9, A)Pn300 is used to set the

a n a | meed rederence input gain.Refer to 4.5.1 Setting Parameters.

(2) Proportional CeCrOtNn ol Reference (/P

) Connecto ) )
Tpye Signal Setting Meaning
Number

Operates the servo di
ON(low level)
control

Il npu /P-CON CN1-15
) Operates the servo di
OFF(high level)

integral contrdg

/P-CON signal selects either the Pl(proportional integral) or P(proportional) Speed Control Mode.

Switching to P control reduces Servo motor rotation and minute vibrations due to speed reference input drift.

Input reference: At OV, the Servo motor rotation due to drift will be reduced, but Servo motor rigidity (holding force) drops
when the Servo motor is stopped.

Note: A parameter can be used to reallocate the input connector number for the /P-CON signal. Referto3 . 2. 2 | /

Names and Functions

4. 5.3 Adjusting Reference Offset

When using the speed control, the Servo motor may rotate slowly even if OV is specified as the analog voltage reference.

This happens if the host controller or external circuit has a slight offset (in the unit of mV) in the reference voltage.

Adjustments can be done manually or automatically by using the panel operator. Referto 5.20per at i on i n Util it
Function Mode

The servo drive automatically adjusts the offset when the host controller or external circuit has the offset in the reference

voltage.
Reference Voltage Reference\/oltage
Offset automatically
adjusted in servodrive.
2nce
ce
Automatic offset adjustment
After completion of the automatic adjustment, the amount of

be checked in the speed reference offset 5ma&nyal) avhjnwsatl meAndtj ul
the Speed Refseence O

Unitronics -6 8
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(1) Automatic Adjustment of the Speed Reference Offset

The automatic adjustment of reference offset (Fn003) cannot
controller and the error perse mbomhdwgddctwo Perotae stheed
of fset manual adjustment (Fn0O004) described in the next secti
The =z=draanp speed control function can be used to force the S

given.t Ref5ef Using the Zero Clamp Functi on

Note:The speed reference offset must be automatically adjusted with the servo OFF.

Adjust the speed reference offset automatically in the following procedure.

1.Turn OFF the servo drive and input the OV reference voltage from the host controller or external circuit.

Servodrive Servomotor
0V Speed
Host Reference
Controller
Servo OFF | Slow rotation
“ Servo ON~

2.Press the MODE key to select the utility function mode.
3Press the I NC or DEC key to select parameter FnO0OS3.

E e o

4Pr eslse ENTER key to enter into the speed reference offset al

B e e

5.Press the MODE key for more than one second, the reference offset will be automatically adjusted.

\N\N | 7/
REREE
7/ 7/ | N\

B e e

7.Press ENTER key to return to the Fn003 display of the utility function mode.

E e o

8.Thus, the speed reference offset automatic adjustment is completed.

( 2Manual Adjustment of the Speed Reference Offset

Use the speed reference offset manual adjustment (Fn004) in the following situations:

Unitronics -6 9
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¥ If a loop is formed with the host controller and the postion error pulse is set to be zero when servolock is stopped.
¥ To deliberately set the offset to some value

¥ To check the offset data set in the speed reference offset automatic adjustment mode.

This function operates in the same way as the reference offset automatic adjustment mode (Fn003), except that the
amount of offset is directly input during the adjustment.

The offset setting range and setting unit are as follows:

Speed Reference
A
Offset adjustment range

Offset adjustment range:
-1024~+1024

Offset setting
unit

»Ana]og voltage input

Adjust the speed reference offset manually in the following procedure.
l1Press the MODE key to select the wutility function mode.
2Press the

Fln]

3. Press

=1 JS)

4 . Turn

LS

5Press the ENTER key for one second to display the speed ref

I e v

6 . Press the I NC or DEC key to adjust the amount of offset.
7. Press the ENTERdkéy fetuonetsethe display in step 4.
8. Press the ENTER key to return to the Fn004 display of the

El e o

9 Thus, the speed reference offset manual adjustment is completed.

NC or DEC key to select parameter FnO0O04.

D]
o -

ENTER key to enter into the speed reference off

|~

C
-

K

h-ONy)} es v gn®N. ( TbRe schiosvml ays biell lo w.

|

C
-

O
P4
[ iy

K

-y

4. 5.4 Soft Start

The soft start function converts the stepwise speed reference inside the servo drive to a consistent rate of acceleration
and deceleration.

Pn310 can be used to select the soft start form:

0: Slope; 1: S curve; 2: 1%-order filter; 3: 2™-order filter

SofStart Acceleration Ti
Spee

Pn306

Setting Setting Factory S Setting Val

Unitronics -70
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0" 10000 1ms 100 Immediately
Soft Start Deceleration
Spee
Pn307 - - -
Setting ¥ Setting Factory S Setting Val
0" 10000 1ms 100 Immediately

The soft start function enables smooth speed control when inputting a stepwise speed reference or when selecting
internally set speeds. Set both Pn306 and Pn307 to @O
Set these parameters as follows:

¥ Pn306: The time interval from the time the Servo motor starts until the Servo motor maximum speed is reached.

¥ Pn307: The time interval from the time the Servo motor is operating at the Servo motor maximum speed until it
stops.

Servomotor maximum speed

After soft start

Before soft start |::>

4. 5.5 Speed Reference Filter Time Const

Speed Reference Filter Time Co
Spee
Pn308 - . .
: Setting | Setting Factory S Setting Val
0" 10000 ims 0 Immediately

This smooths the speed reference by applying a 1% 7 order delay filter to the analog speed reference (V-REF) input. A

value that is too large, however, will decrease response.

4. 5-courSye Riseti me

ScurRieset i me
Spee
Pn309 - - -
: Setting | Setting Factory S Setting Val
0" 10000 1ms 0 Immediately

L =

4. 5.7 Using the Zero Clamp Function

( 1Zero Clamp Function
The zero clamp function is used for systems where the host controller does not form a position loop for the speed

reference input. When the zero clamp signal (/P-CON) is ON, a position loop is formed inside the servo drive as soon as

Unitronics -7 1
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the input voltage of the speed reference (V-REF) drops below the Servo motor zero clamp speed. The Servo motor
ignores the speed reference and quickly stops and locks the Servo motor.
The Servo motor is clamped within £1 pulse when the zero clamp function is turned ON, and will still return to the zero

clamp position even if it is forcibly rotated by an external force.

When the /P-CON signal isturned ON, a
speed reference below the Pn502 setting is

detected.
Speed Reference
V-REF
Host Controller
Zero Clamp
/P-CON
(2) Parameter Setting
Parameter Meaning

Pn005 | HG GAG Control mode: Speed control(analog voltage reference) <<ero Clamp

Zero Clamp Conditions:

Zero clamp is performed with Pn005=H. G G AG when the following two conditions are both satisfied:
¥ /P-CON is ON (low level)

¥ Speed reference (V-REF) drops below the setting in Pn502.

Servodrive Speed I V-REFL speed reference

CN1 Preset value for zero
- clamping Pr502
Speed referenc%\/ REF | 1 ping o iy ettt Wttty Sttt il

/P-CON | o I /P-CONL input Operl  OFF) Closed ON)

Zero clamp——————— ]

Zero clamp is performed OFF OFF—%—
ON |

ON ON

Unitronics -7 2
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Zero clamp speed

Spee

Pn502 X X - X
Setting H Setting Factory Se Setting Vali

0" 3000 rpm 10 | mmedi ately

Sets the Servo motor speed at which the zero clamp is performed if zero clamp speed control(Pn005=H.G G AG) is
selected. Even if this value is set higher than the maximum speed of the Servo motor, the maximum speed will be used.

(3) I nput Signal Setting
Type|l Signal Connector Pinrn Setting Meaning
Zero clamp function
ON(low level)
ON(enabled)
/| EON CN1i 5
) Zero clamp function
OFF(high level) ]
OFF(disabled)
I npu Not including this setting in Zero clamp function
the default setting,please ON(low level) ON(enabled)
[ZCLAMP choose terminal output by
. Zero clamp function
setting parameter OFF(high level) .p
Pn509,Pn510 OFF(disabled)
/P-CON and /ZCLAMPare the input signals to switch to the zero clamp function.
dzimportant
In speed control (analog voltage reference) mode when /ZCLAMP is allocated to an output terminal,zero clamp
function is enabled.
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4. 5.8 Encoder Signal OQut put

Encoder feedback pulses processed inside the servo drive can be output externally.

Type Si g MNalme Connector Pin Na me
PAO CN1-20 Encoder output phase A
Output
/PAO CN1-21 Encoder output phase /A
PBO CN1-22 Encoder output phase B
Output
/PBO CN1-23 Encoder output phase /B
o PCO CN1-24 Encoder output phase C(zero-point pulse)
utput
/PCO CN1-25 Encoder output phase /C(zero-point pulse)

These outputs explained here

Servodrive Host Controller

Encoder *

. cN2 Phase »0(PAO)=
Serial Data [ Frequency| Phase EPBO)

b—V dividing >

circuit Phase QPCO)‘

*The dividing output phase form is the same as the standard setting(Pn001.0=0) even if inreverse rotation
mode(Pn001.0=1).
dzOutput phase form

Forward rotation(phase B leads 90°) Reverse rotation(phase A leads 90°)

»—a— 90° »-—a— 90°

A LT REREE
PhaseB | [ [ | ininEn
Phase C ﬂ ’,—|—

>t —» t

If the Servo motor is not equipped with an absolute encoder, the Servo motor needs two full rotations before using the

servo drive's Phase-C pulse output as the zero point reference.
Dividing:Dividing means that the divider converts data into the pulse density(Pn200) based on the pulse data of the

encoder installed on the Servo motor, and outputs it. The setting unit isnumber of pulses/revolution.
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A Pulse Dividing Ratio Setting
PG Dividing Ratio
Spee Posit Tor q(
Pn200O0 Setting Range Setting Unit Factory Setting Setting Validation
16 16384 pulse 16384 After res

Set the number of pulses for PG output signals(PAO,/PAO,PBO,/PBO) externally from the servo drive.

Feedback pulses from the encoder per revolution are divided inside the servo drive by the number set in Pn200 before
being output. (Set according to the system specifications of the machine or host controller.)

The setting range varies with the number of encoder pulses for the Servo motor used.

dzOutput Example

Pn200=16(when 16 pulses are output per revolution)
Preset valueé 16

R Y
peO /U LUy

1revolution

4. 5.9 Speed coincidence output

The speed coincidence (/V-CMP) output signal is output when the actual Servo motor speed during speed control is the
same as the speed reference input. The host controller uses the signal as an interlock.

Type Signal Name Connector Pin Number Setting Meaning
UMM-G G -B3: CN1_11, CN1_12 | ON(low level) Speed coincides.
Output | /V-CMP(/COIN) _ _ —
(factory setting) OFF(high level) | Speed does not coincide.

Coincidence Difference
Spee
Pn501 X - - ; - —
Setting Range Setting Unit Factory Setting Setting Validation
0" 100 rpm 10 I mmedi at el

The /V-CMP signal is output when the difference between the speed reference and actual Servo motor speed is less
than Pn501.

dzExample

The /V-CMP signal turns ON at 1900 to 2100rpm ifthe Pn501 parameter is set to 100 and the reference speed is
2000rpm.

Servomotor speed o Pn501

5
SN\

N\
N\
N
SN\
S\
N
N
//‘

y 4 Reference speed

:’ y IV-CMP s output in this range.
dzNote
This pin outputs the /COIN sign&MPisaigonalitionspeatdrobn
4. 6 Operating Using Position Control
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NOTE this funct i OMM- i -83sarvoaliivesaoflyl e f or
Set the following parameters for position control using pulse trains.
Parameter Meaning
PnoOO H.GG1G Control mode selection: position control(pulse train reference)
A block diagram for position control is shown as bel ow.
Servodrive(in position control)
Pn13
P12 P01
Feed forward Prill
Differential— Feed forward % zgf"sg'x Offset
Pr600
Pr202 ‘7
Positioning
complete
Proo42
Pr204 Pr201 PnL04 Servomotor
Reference pulse' % Smoothing % + Error counter Kp + N Speed loop Current loop M
Pr202_;, E
= ®
L 1
signal ou Pr2oo
" g‘l il dividing Encoder
4. 6Balsi ¢c Setting in Position Control
(1) Settiedg@rapnkt seé gn
Typel Signal I Connector Pirn Name
PULS CN1-30 Reference pulse input
| /PULS CN1-31 Reference pulse input
npu .
SIGN CN1-32 Reference sign input
/SIGN CN1-33 Reference sign input
( B) t trefaremce input filter for open collector signal
Pn006 0GGG When pulse is difference input, ser
1GGG When pulse is difference input, ser
2GGG When pul se iisipditf f sregrvme recei ving p

(3 Setting a

Reference Pul

S e

Form

Set the input form for the servo drive using parameter Pn004.2 according to the host controllerspecifications.

Referen|l nput Forw&md ati o Reverse Rot
Par amet e )
Pul se F Mul t i g Ref erence Reverse
stgn+puls me, LIl e I | |
H.G0G G ositive 0
Cp s, ] . | L
(factory
Pno0O¢ (oo j L PULS H H H
Z 2 Z CW+CCW SIGN (Cne-30
H.G16 G ) s [ Son
(positive logic) o | L
H.G2GG | Two-phase pulse 1 e e
(cN1-30) J \_‘ L E:UNLHO) m
(CN1-32) (CN1-32)
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H.G3GG | train with 90° 12
o phase differential .
H.G4G G | 4
(positive logic)

dzNote:

The input pulse multiplier can be set for the two-phase pulse train with 90° phase differential reference pulse form.

Internal processi x20

———> Forward Rotation <«——— Reverse Rotation

we | T

(CN1-30)

SIGN J ‘ ‘ ‘

(CN1-32)

=

< Uy

Servomotor movement
reference pulses

@4 I nverse PULS and SIGN reference

Pn004 0GGG Do not inverse PULS reference and SIGN re
1GGG Do not inverse PULS reference; Inverse SI
2GGG I nverse PULS reference; Do not inverse SI
3GGG I nverse PULS reference and SIGN reference

(5)Reference Pulse Input Signal Timing

Reference pulse signal form

Electrical specifications

Remarks

Sign+pulse train input
(SIGN+PULS signal)

Maximum reference frequency:
500kpps(For open-collector output:
200kpps)

SIGN

PULS

Forward reference Reverse reference

| Reverse

NN 7
S e

- T 122015
© @ 7=0.1ys
U 15 6>3s

t=1.0us
(t /T)x100=50%

SIGN
H=forward reference

L=reverse reference

CW pulse+CCW pulse Maximum
reference frequency:500kpps
(For open-collector output: 200kpps)

lez

Forward reference Reverse reference

tT t2=0.1ps
t3>3us
t=1.0ps
(t IT)x100=50%

Two-phase pulse train with 90° phase
differential(phase A +B)

Maximum reference frequency:

x1 input pulse multiplier: 500kpps

x2 input pulse multiplier: 400kpps

x4 input pulse multiplier:

200kpps

(&Y 2

Phase
l— !
T |

Forward reference | | Reverse reference

Phase B leads A [§C°. ‘ ‘Phase B lags B 90

tI' t2=0.1ps
t=1.0ps
(t /T)x100 = 50%

A parameter

Pn004.2 can be
used to switch of

the input pulse

multiplier mode.

(6)Connection Example

The pulse train output form from the host controller corresponds to the following:

A L-driveeOutput
A+ 2 4 V-collepter output
A+ H3WOpen-collector output

Unitronics
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(a)Connection Example for Line-driver Output

Applicable I ine

(b)Connection Example for Open-Collector Gate Output

A NPN OC GATE OUTPUT

Host controller

=5

VvDC

Qs

GND

A PNP OC GATE OUTPUT

Host controller

&)

VvDC

driver: SN75174 manufactured by TI or
Host controller Servodrive
Line-driver %
PULS. | 301503 Photocoupﬂ
>>=13
/PULS ‘ 21 i <
> -
SIGN .| 321508
> }iﬁ
/SIGN S 33 : |
/" Represents twistepair wires\
Servodrive
1CN-30 7B
= v NOT_E:
puts  lienzn 7SR VDC=12~24vV
U ‘ R=(VDC-1.5Volt)/10mA-150
onss VDC=12V,
{ R=1KRB /0.25W
2KR
N ona VDC=24V,
sieh e R=2KR /0.25W
v
/SIGN___licN-33———
R VU 758
Servodrive
/\ PULS LCN-30L
[ ] . ¥ < NOTE:
A — VDC=12~24V
R R=(VDC-1.5Volt)/10mA-150
CN-34 2KB VDC:12V,
KR R=1KR /0.25W
[ s G VDC=24V,
( ] N4 < R=2KR /0.25W
/SIGN licnss
\/ 758

)|

Low

MC3487

Note: When the host controller is applied by open-collector signal output,the input signal noise margin lowers.When a

position error caused by the noise occurs,set the parameter Pn006.3.
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4 . BSetti €fgewaheSignal

(1) Setting the Clear Signal

Type Sign Nam Connector Pin N Function

I nput / CLR UMMGG-B3 CN1_40 error count 4

When the /CLR signal is set to low level, clear error counter:

¥ The error counter inside the servo drive is set tofo

¥ Position loop operation is disabled.

(2) Sethti €y earodi gnal M

In position control mode, pulses will be still presented in the servo drive when servo OFF, thus it should be cleared when

servo drive is turned ON. Setting Pn004 to choose whether clearing the pulses automatically when servo OFF.

&6 08 Cl etaher rpaurl velee nOFSF, ndb wvohvetnr av el
Pno@! & &8 18 Do nott tedremurl.s e
& & 26 Cl etaheer rpaurl dlree nOFSF oovré m a(veextcep for zero cl amp
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4 . HSetting the Electronic Gear

(1) Electronic Gear
The electronic gear enables the workpiece travel distance per input reference pulse from the host controller to be set to
any value.

One reference pulse from the host controller, i.e., the minimum position data unit, is called a reference unit.

When the Electronic Gear is Not Used When the Electronic Gear is Used
workpiece workpiece
Reference urit 1um
[ I [ I ]
No. of encoder . No. of encoder .
pulses 32768 Ball screw pitch 6mm pulses 32768 Ball screw pitch 6mm

To move a workpiec&0mm using

To move a workpiec&0Omm: reference units

One revolution i®mm. Thereforel0+-6
1.6666revolutions

327684 pulses is one revolution
Therefore1.6666<32768&4 218445
pulses218445pulses are input as
reference pulses

The equation must be calculated at the
host controller

The reference unit ium. Thereforeto
move the workpiec&0mm (1000Qum),
1pulse=1pm, s0 100001 10000pulses
Input 10000pulses peflOmm of
workpiece movement
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( 2Related Parameters

G0GG Use bliet el ectronic gear parameter

Pn0O09

G166 Use 32 bit electronic gear parameter

16 BitElectronic Gear Ratio(Numerator)

Pn201 Setting H Setting Factory S Setting Vali

1" 65535 0 1 Af ter rest

16 Bliectromliac i Gé®dDrenominator)

Pn202 - - . -
Setting H Setting Factory S Setting Vali

1" 65535 0 1 Af ter rest

32 Bit Electronic Gear Ratio (Numerator, H)

Settin A Settin Factor S Settin Val i
Pn705 g g Y g

Af ter rest
1 9999 10000 0

32 Bit Electronic Gear Ratio (Numerator, L)

Settin A Settin Factor S Settin Val i
Pn706 g g Y g

Af ter rest
1 9999 1 1

32 Bliectronic Gear Ratio (Denominator, H)

Setting H Setting Factory S Setting Vali

Pn707
Af ter rest
1 9999 10000 0

32 Bliectronic Gear Ratio (Denominator, L)

Setting H Setting Factory S Setting Vali

Pn708
Af ter rest

1 9999 1 1

The deceleration ratio of the Servo motor and the load shaft is given as n/m where m is therotation of the Servo motor

and n is the rotation of the load shaft.

El ectroni cEgE!&Ql rati o:

A Pn202
No.of encoderpulses 4 M
Traveldistance per load n

shaftrevolution(reference units)

¥ When 32 bit electronic gear function is enabled, B _ Pn705* 10000+ Pn706
A Pn707 10000+ Pn708

¥ If the ratio is outside the setting range, reduce the fraction (both numerator and denominator) until you obtain integers
within the range.
¥ Be careful not to change the electronic gear ratio (B/A).

dzlmportant
¥ Electronic gear ratio settingrange:0 . 01 Oel ectronic gear ratio(B/A)O 100
¥l f the electronic gear ratio is outside this range, t

configuration or reference unit.

Unitronics -8 1-




Chapter 4: Operation

UMD AC Servo AmdsadGuia

(3)Procedure for Setting the Electronic Gear Ratio

Use the following procedure to set the electronic gear ratio.

Step Operation Description
. o Check the deceleration ratio, ball screw pitch and pulley
1 Check machine specifications. )
diameter.
Check the number of encoder
2 Check the number of encoder pulses for the Servo motor used.
pulses.
Determine the reference unit from the host controller,
3 Determine the reference unit used. considering the machine specifications and positioning
accuracy.
4 Calculate the travel distance per load shaft | Calculate the number of reference units necessary to turn the load shaft

revolution.

one revolution based on the previously determined reference units.s

Calculate the electronic gear ratio.

Use the electronic gear ratio equation to calculate the ratio (B/A).

Set parameters.

Set parameters using the calculated values.

(4)Electronic Gear Ratio Setting Examples

The following examples show electronic gear ratio settings for different load configurations.

Load Configuration
Ball Screw Di sc Tabl e Belt and Pulley
. Reference unit 0.1° Reference unit 0.01mm
Ste Operation Peference unft 0.001mm Load shaft
Deceleration ratio:
31 Deceleration ratio: Pulley diameter:
17-bit encoder Ball screw pitcH  6mm Z 1 F 100mm
Load shaft 17-bit encoder 17-bit encoder
) Rotation angle per Pulley diameter:100 mm
Check mg Ball screw pitch:6mm ) )
1 . . . . revolution:360° (pulley circumference:314 mm)
speci fi c g Deceleration ratio:1/1 ) ) . .
Deceleration ratio:3/1 Deceleration ratio:2/1
2 Encoder 17-bit:32768P/R 17-bit:32768P/R 17-bit:32768P/R
Deter mi ng¢g )
1 reference unit: . .
3 ref erence 1 reference unit:0.1° 1 reference unit:0.01mm
0.001mm(1lem)
used
Cal cul at €
travel di
4 6mm/0.001mm=6000 360°/0.1°=3600 314mm/0.01mm=31400
per | oad
revol uti
Cal cul at ¢
| B 32768 4_1 B 32768 4_ 3 B 32768 43 2
5 electroni|] —=———3- —=——23_ —_— 3 —
_ A 6000 1 A 3600 1 A 31400 1
ratio
Pn201 1310724Pn201 393216 |Pn201 262144
6 Set parar
Pn202 6000 Pn202 3600 Pn202 31400
) Pn201 32768 |[Pn201 32768 Pn201 32768
7 Fi nadul t
Pn202 1500 Pn202 300 Pn202 3925

¥ Reduce the fraction (both numerator and denominator) if the calculated result will not be within the setting range.

¥ For example, reduce the above numerators and denominators by four or other numbers to obtain the final results in

step 7 and complete the settings.

Unitronics
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(5)El ectronic Gear Ratio Equation

Servomotor I n

-+
/7 Pitch P mmrev’
Reference pulse | B @ Position|__| Speed
loop loop 1y /, m

DAmm/ P)
x4 4—‘

D?(mm/ P) : Reference unit
Pc(Plrev))

Pe(Plrev))  Encoder pulses

P mm/rev’ ' Ball screw pitch
m . !
— ' Deceleration ratio
n
n3 B
D" Ps(By=43 peam
D? A
B, _4°Ps3méD?_4%Ps, m

(7) —  Set A and B with the following parameters

A n® p DBO n (Al Preoz ' Pr201

4. 6Smloot hi ng

A filter can be applied in the servo drive to a constant-frequency reference pulse.

(1)Selecting a Position Reference Filter

Par amet e Description
0:%oirder filter
Pn205 nd -
1: -@rder filter

* After changing the parameter, turn OFF the power once and turn it ON again to enable the new setting.

(2)Filter-related Parameters

Position Reference Acceleration/Deceleration Time Constant Posit
Pn2o0 - . . . . L
Setting Range Setting Unit Factory Setting Setting Validation
0" 32767 0.1ms 0 Immediately

dzlmportant

When the position reference acceleration/deceleration time constant (Pn204) is changed, a value with no reference
pulse input and a position error of 0 will be enabled. To ensure that the setting value is correctly reflected, stop the
reference pulse from the host controller and input the clear signal (CLR), or turn OFF to clear the error.

This function provides smooth Servo motor operation in the following cases.

¥ When the host controller that outputs a reference that cannot perform acceleration/deceleration processing.

¥ When the reference pulse frequency is too low.

¥ When the reference electronic gear ratio is too high (i.e., 10x or more)
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4. 6.5 Low FreguB8uoppr sbratni

(1) Not e:

For the low rigidity load, low frequency vibration will occur continually at the front end of the load during fast acceleration
or fast deceleration. The vibration may delay positioning time and affect the productive efficiency.

The function of low frequency vibration suppression is embedded in UMD series servo drives by calculating the load

position and compensating.

Low Frequency Vibration

Coupling

; /Movi ng part Ball Screw

[] &‘ —
Vall Workbench

Servomotor

(2) iApaptli on:

Low frequency vibration suppression function is enabled in both speed control mode and position control mode.

Low frequency vibration suppression function is disabled or can not reach the expected effect in the following conditions.
Vibration is pricked up due to an external force.

Vibration frequency is between5.0Hz to 50.0Hz.

There is mechanical clearance at the mechanical connection part.

The time for movement is less than one vibration period.

5

(3) How to operate
A Measuring Vibration frequency
Write the frequency data measured(unit:0.1Hz) directly to Parameter Pn411, if the vibration frequency can be
measured by an instrument (such as a laser interferometer).And it also can be measured indirectly by

communication software UniLogic or FFT analsis function.

Position error counter

A Related Parameters

Unitronics -8 4
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Parameter Meaning
H.G0G G 0:Low frequency vibration suppression function disabled
Pnooe HG1G G 1:Low frequency vibration suppression function enabled
Low frequency vibrat Speeceq Posit
Pn4ll Setting Range Setting Factory Setting Setting Validation
50" 500 0.1Hz 100 Immediately
Low frequency vibration damp Speed Posit
Pn41iz2 Setting Range Setting Factory Setting Setting Validation
0" 200 o} 25 Immediately

¥ Writing the frequency data to parameter Pn411 can adjust Pn411 slightly to obtain the best suppression effect.

¥ If the Servo motor stopped with continuous vibration, Pn412(Do not change in general) should be increased
properly.

¥ Parameter Pn411 and Pn412 are enabled when Pn006.2=1(Setting validation: after restart).

4. 6.6 Positioning Completion Output

This signal indicates that Servo motor movement has been completed during position control. Use the signal as an
interlock to confirm that positioning has been completedat the host controller.

Type Signal Name Connector Pin Number Setting Meaning
CN111, CGNAa ON(low level) Positioning has been
(Factory setting) completed.
Out put /COIN - — -
OFF(high level) Positioning
compl eted.

¥ This output signal can be allocated to an output terminal with parameter Pn511. Referto3 . 2. 2 |1/ O Si gn
Functi ons
¥ The factory setting is allocated to CN1-11,12.

Positionin Error )
¢ Posit
Pn500 Setting Range Setting Factory Setting Setting Validation
0" 5000 puls 10 Immediately
Position complete time )
Posit
Pn520 - - - - —
Setting Range Setting Factory Setting Setting Validation
0~60000 0.1ms 500 Immediately

¥ The positioning completion (/COIN) signal is output when the difference (position error pulse) between the number of
reference pulses output by the host controller and the travel distance of the Servo motor is less than the value set in this
parameter and the stabilization time is more than the value of Pn520.

¥ Set the number of error pulses in reference unit (the number of input pulses defined using the electronic gear).

¥ Too large a value at this parameter may output only a small error during low-speed operation that will cause the /COIN

signal to be output continuously.

¥ The positioning error setting has no effect on final positioning accuracy.

Unitronics -85

Si

C



Chapter 4: Operation UMD AC Servo Amdseduia

Reference
Speed Servomotor speed
v N
Pn500
Error pulse lﬁ
(Un011,Un012)
t 3
ICOIN ‘
(CN1-11,12) |
dzNote
¥ /COIN is a position control signal.
¥ This signal is used for the speed coincidence output /V-CMP for speed control, and it always OFF(high level) for torque
control.
4. 6.7 Reference Pulse I nhibit Function(

(1)Description

This function inhibits itnhpeuts epruvlos edsr idvuer ifnrgo np ocsoiutnitoinngcont r ol
Th8ervo momairns | ocked (clamped) while pulses are inhibited
Servodrive
] Pro051
| PrO05=H.G G 1G
! OFF
Reference pulse—\J +
Pro05=H.G G BG . Error Counter
ION ">
/P-CON P-CON =
i Feedback pulse

(2)Setting Parameters

Par ameter Meaning

Pn005 HGGBG Control mode selection: position control(pulse train reference) INHIBIT

dzInhibit(INHIBIT) switching condition
ON
¥/ EON signal ON (| owPdO®W Vv et )y——

OFF ON

Reference pulse m—li

—> e 11 e 12
«—> tT t200.5ms
Input reference pulses are not

counted during this period.

(3)Setting Input Signals

Unitronics -8 6



Chapter 4: Operation UMD AC Servo Amdseduia

Signal Connector Pin ) )
Type Setting Meaning
Name Number
Turns the INHIBIT function ON.
ON(low level) (Inhibit the servo drive from countingreference
I npu [/ KON CN1L 5 pulses)
) Turns the INHIBIT function OFF.
OFF(high level)
(Counters reference pulses.)

4 . BPosition(C€ontrredlr)ence

Position ceomnhtmdftaurnadreae ( plab.apet dm Rrhd s mode, servo drive ¢
axes without a host controller.

There are 16 positionbebngr akelt e aniovtes dwisttltene&c¢c h r uoim i pgs istpieer
reference afnid ttere tdtmep ittiinmeniwhge nc opnopsl et ed. Two speeds (1. S |
switch fAspeed of | ooking for reference pointo. 2. Speed movi
points could be set as:

Two position modes: 12.AMRedladvti & ep poistiito m nmaonda e

Two running modes: 1l-ciCictélhigngnosiede 2. Non

Two step switching met hod=-CAN sDeglnaayl sstwipt cshmiintgchi ng 2. [/ P
Met hod of |l ooking for reference points: 1. Forward directio

Adjusting offset
Of fset of each points has two corresponddxe nlt0 OpOalr armeft@sarmsat c eo npeu

the otthker iref erl.ncSeetptuilnsge range o0f99NPRrBOPA)amahilts bDEfsét va
ot hose two values.
For exampl e:
No.O offset correseOxd 1t0d Oa rerh@trearmd 6P ul seef erC.n cSeedp OHA s e
= 100G,02P0O0 .
No. O of fse6 0x@1a0l 0u0e0 =r ePfner e® @xel pruelfseer etncPen pul s e

= 100x10000 ref-k0@nxk mpeafsrenrcd pul se

= 999900 reference pul se

With the same principle, we can conclude: ih0BGorPe rabOdt Rret t
9900.
Thus, we can see when the two parameters are not zero; we (¢
parameters both negative or both positive, or one negative t
Speed
Speed medhteiren refers to thewhlkitelmdyhaasrpwrerdiondgu,r swhi ch i s si mil

frequency ghewxthepaoabobmre ref erence Honwepvoesri,t itohni sc osnptereodl .hde® not h

el ectronic gear; it is the actual speed of the motor.

Position rfdfldreendd me constant
Same as posi tfiidnt erre fteirneencceonst ant Pn204 in common position coc

Time for change steps after desired position reached
Apply internal delay to change steps to a valid value in par
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Ti me for cshanugepusttsepif rom positioning completed signal CON/ ,

point is found tildl the Servo performs the program to contr
changing time requerr edmadonyg as tpaoritntp oniummtb i n progr am.

When running point control progr am, if error counter is set
counter might flood. If it does not flood, tpeeand twlkemeSarovar

agaPhEASE PAY ATTENTI ON T O HIEH BV ESCAHAENT YC SO F

) ] Setti
Par a. Name and descripti Def au
range
[ 0l ear error -OpFuH,s en owh ecnl eg
whenvearmravel
P®O04. ] 02 0
[Il]Not <cl ear error pul se
[21Cl ear err or -@RIHA scer Whweenr St
Looking for the reference point
Looking for the reference point is for establishing
point in the coordineboteasrduri Agdposatspmaytcbhnose to
reverse side.

How to find a reference point

a
fi

zero

nd a

f

Mount a | imit switch inFhtteafoefvarednoe peivet siensiidngof d rPWwdr d
and in the reverse idcdignpeé¢NCon &hear t ben mestnatoi ntghlegWa tnéhber m b u
motor will first stop accobadndn gt hteon trhoet aweaey wdgetwinb gahgRn WiEd n | ti
operatangopm | eaves the I imit switch and the motor rtelaemes |
position of operating platform is set to be the zero point o
How to find related parameters of reference point
Speed tomwar dsswiltich i s called fispeed of | ooking for reference
is called A moving speedo. thfeebeotwiwngspeeredmeteubd be set by
Par a. Description Uni t Setting Def au
Speedf | ooking for r
P85 o _ rpm 0~3000 1500
the linmit switch
P68 6 Mo?/lng wpeedaway fr om 0-200 30
swi)ch
Usually, the set speed 6859 thiagmhl emdavweiemge es PPeBebah t (i EWP.n Not e : i f
speed is too high, precision of finding a reference point wo
When | ooking for a reference point, /PCL and /NCL are no | on
Unitronics -88
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)fReIated parameter

Par a. Description Observation

Choose between cycle run |Changing steps wi
OCycle run, /| PCL as star|{the end spoonipnteded
|l ook for reference point.]and the next cha
1:Single run, /| PCL as sta|thetast point -pourn
Pn681|1l ook for reference point.cycle run

2 Cycle /MNLCh, as start signMnPoint control pro
|l ook for reference point.change steps afitdg
3.Single run, /| NCL as stajlcompl eted durponig
|l ook for reference point.single run.

Change steps BON
Change step and start modsignal s. The sig
O:Del ay changing steps, when drive out p(
P68l needed. desired posiinpwn.
l1Changéeeps-CION,/ Btart sigfichangtetse signal i
2Del ay changing steps, nesteps wi || be
3Change st e&€fON,bye/leRl starfconsequence from
point.
Change step input signal

P 8 1. | [0] High or low level
[1] sign pulse

I ncrement anlovimgl a
di stance (distanc
to next point) pr
OIncrement al
Pno682 Absolute: absolut
1Absol ute .
(distance between
and the reference

programmi ng.
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4. 6.9 Posi tComt MHolmi (mgc Fiumn )
In position c8etvolaloways needs to operate at a fixed posi
as the zero position. When the host controller is turned
Thierae® position wildl be regllNIdleRIONd8CrSt bedrieves enana per horm
homing function.
(1) Homi ng Mode Setting
Par a. No . Description
b.GGGO Homing in the forward direction
b.6GG1 Homing in tOheecévense
b.GG0G Return toPwlesag chhe&n homi ng
Pné8 yss16 Directl y-PeskaecWwWh€&€n homing
b.G0GG Homifngncdii ®abl ed
b.G1GG Homing triggered by SHOM signal (ri

¥ Applicable control mode:position control

them ON again to enable the new settings.
¥ A
Ref el3.

parameter
202

¥Homi ng operation can only be operated when /[ C(
¥Pul ses sent from the host controller is disabl
¥Homi ng operation is disabled when in switching
¥Control mode switching is not allowed during

¥ After changing these parameters, turn OFF the main circuit and control power supplies and then turn

carmlbeocased i mh@ut e con BSHOMMTORMG Mige
I/ O Signali cNmsne s

and Funct

(Rel aPaerdamet er

Speed of finding referenc@®R@Goint (Hitting
Pn685 Setting R Setting Factory Setting V
0~3000 rpm 1500 Il mmedi at
Speed of finding referenceOP®int (Leaving
Pné686 Setting R Setting Factory Setting V
0~200 rpm 30 Il mmedi at

Number of error pulses during homing
Pn690 Setting R Setting Factory Set tVian g da
0~9999 10000P 0 | mmedi at

Number of error pulses during homing
Pn691 Setting R Setting Factory Setting V
0~9999 1P 0 I mmedi at

Unitronics
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(3nput Signal Setting

Typd Signa Connector Setting Meaning

nop SHOM Must be allocated by ON=R(r i sinpy Homi ng i s en
Pn509,Pn510 OFF(not rii Homing is d

| np ORG Must be allocated by ON=H ORG is enab
Pn509,Pn510 OFF=L ORG is disa

¥ After changing Pn509 and Pn510, turn OFF the main circuit and control power supplies and then turn
them ON again to enable the new settings.

Al |l oc doimn gugt Sit g (HOME

Connector Pin .
Parameter Meani ng
+ Term -Ter min
Pn51] HGGGS CN1L1 CN1 2 The signal is output from output terminal CN1-11,12.
Pn51] HGGSG CN35 CN6 The signal is output from output terminal CN1-5,6.
Pn51] HGS8GG CN1 CN11 0 The signal is output from output terminal CN1-9,10.

¥ After changing Pn510, turn OFF the main circuit, and control power supplies, and then turn them ON again to
enable the new settings.

¥/ HOME signal is only enabled at | ow | evel

(4) Description of Homing Operation

Pl ease set Pn689 according to the actual ot pheer aht d minrcdi ino p,0 st
Servo wioltlorrun at the speed of Pn685 wikémgnd&tetvthiewmgltioheuni ai
the speed of Pn686 according to the setting of Pn689.1 when

When input t@GRG eam-BPulese Cis beingedebedtreéede twhel begin to ca
hominfgf pelt ses. When offset pSud rsvecs sntosd pcso napnlde toeudt, p utthse homi ng ¢
/| HOME, then homing control is completed.

Pn685ttHng sihegoO®IG) @i hs usually set at high spCR@,i PnbBBal(lLye ¢
at | ow speed.

Pl ease be attention that if Pn®&e€ hiaseiesreol tpionsg &atfoboa.chiegtdhl, btehe p

Af t ernghitthtei or i@R®& tshignmadt or wil-pukredermhmigarei nd €hown as bel

Speed Pn 685

(rpm)

Pn 686

Return to find C-pulse

Orpm ‘

I |
I] Homing offset distance

f | Pneso 0000 T Pneor -
SHOM Rising edge \_ni
ORG v—\—ﬂi

I
Encoder C-pulse J_I_I_I_I_I_I—H ﬂ /ﬁ

Begin to counter offset distance after the first C -
pulse is produced when leaving zero posiion.

Unitronics -9 1-



Chapter 4: Operation UMD AC Servo Amdseduia

Corresponding position:

Mechanical shaft

Machine moves, return to search I I
-—
pure c | ] Motor slow down, reverse
1 1
T

1
| Begin to counter offset distane atter

the first C-pulse s produced vghen
¥ icaving zero posiion

|
( |
|
|
1
|
ORG I_\_
I Rising edge |
SHOM

Encoder C-pul

After hitting OR€& ariegimot oirguwadlielr efcitnedy fG gure i s shown as bel

Speed Pn 685
pm
I
I Pn 686
l l | Find C-pulse without
orpm ‘ H = |J returning
I H Homing offset distance
Pn690 x 10000 Pn 691
Rising edge
SHOM ———
ﬂ Il
ORG

L ek
Encoder C-pulse
/

Begin to counter offset distance after the first C -pulse
is produced when leaving zero posiion.

Corresponding position:

Mechanical shaft

0 |
Machine moves, return to search ll I
pulse C || I
2 i
U 1
ll I Begin to counter offset distance after

Motor slow down /yﬂ | the first C-pulse is produced when

leaving zero posiion.

m ]
I

” [ S
ORG !

0

1 Rising edge |
SHOM

Encoder C-pulse | |
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4 . Operating Using Torgque Control

NOTE t his functi OMM-i-83sarvoaivesatiy. e f or

4. 7.1 Setting Parameters

The following parameters must be set for torque control operation with analog voltage reference.

Parameter Meaning
Pn0O05 l H.GG2G Control mode selection: Torque control(analog voltage reference)
Torque Reference Input Gain Spee Posit Tor gl
Pn400 Setting Range Setting Factory Setting Setting Validation
10" 100 0.1V/100% 33 Immediately

This sets the analog voltage level for the torque reference(T-REF) that is necessary to operate the Servo motor at the
rated torque.
dzExample
Pn400=30: The Servo motor operates at the rated torque with 3V input (factory setting).
Pn400=100: The Servo motor operates at the rated torque with 10V input.
Pn400=20: The Servo motor operates at the rated torque with 2V input.
Referencetorque

Rated torque

Reference voltage(V)

Thisreference voltageis set.
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4.7.2 Torque Reference Input

By applying a torque reference determined by the analog voltage reference to the servo drive, the Servo motor torque

can be controlled in proportion with the input voltage.

Type Signal Name Connector Pin Number Meaning
T-REF+ CN1-26
Il nput Torque Reference I nput
T-REF- CN1-27
Used during torque control (analog voltage reference) 30

(Pn005.l:2, 6, 8, 9) Reference torqué %'2007

The torque reference input gain is set in Pn400. For setting

details, refer to 4.7.1 Setting Parameters. 10074
R Input specifications 12 g -4 | |
) ! ‘ 0 34 8 12
¥ Input range:DC+0" +10V/rated torque Factory setting Input voltage(V)
—{-100

¥ Factory setting

Pn400=30: Rated torque at 3V 200 Set the slope with PAOO.

|

+3V input: Rated torque in forward direction

-300
+9V input: 300% rated torque in forward direction
-0.3V input: 10% rated torque in reverse direction
The voltage input range can be changed with parameter Pn400.
Servodrive
. . 4700
R Input circuit example Y2W min. oNT
Use twisted-pair wires as a countermeasure against noise. T-REF+|
+12V T xo | 17 T-REF-| 97
V' GND

Checking the internal torque reference

1. Checking the internal torque reference with the panel operator.

Use the Monitor Mode(Un003). Refer to 5.1.6 Operation in Monitor Mode.
2. Checking the internal torque reference with an analog monitor.

The internal torque reference can also be checked with an analog monitor.
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4. 7Ad3l usting the Reference Offset

(1)Automatic Adjustment of the Torque Reference Offset

When using torque control, the Servo motor may rotate slowly even when 0V is specified as the analog reference voltage.
This occurs when the host controller or external circuit has a slight offset (measured in mv) in the reference voltage. In
this case, the reference offset can be adjusted automatically and manually using the panel operator.

The automatic adjustment of analog(speed,torque) reference offset(Fn003) automatically measures the offset and

adjusts the reference voltage.

The servo drive performs the following automatic adjustment when the host controller or external circuit has an offset in

the reference voltage.

Reference voltage

Torque referenice |:,|>

Automatic offset
adjustment

Reference voltage,

| Offset automatically adjusted in
the servodrive.

e

After completion of the automatic adjustment, the amount of offset is stored in the servo drive. The amount of offset can
be checked in the manual adjustment of torque reference offset(Fn004).

The automatic adjustment of analog reference offset(Fn003) cannot be used when a position loop has been formed with
the host controller and the error pulse is changed to zero at the Servo motor stop due to servolock.

Use the torque reference offset manual adjustment(Fn004).

Note:
The analog reference offset must be automatically adjusted with the servo OFF.

(2)Manual Adjustment of the Torque Reference Offset

Manual adjustment of the torque reference offset(Fn004) is used in the following cases.

¥ If a position loop is formed with the host controller and the error is zeroed when servolock is stopped.

¥ To deliberately set the offset to some value.

¥ Use this mode to check the offset data that was set in the automatic adjustment mode of the torque reference offset.
This mode operates in the same way as the automatic adjustment mode(Fn003), except that the amount of offset is
directly input during the adjustment.

The offset adjustment range and setting unit are as follows.

Torquereference
A

Offset adjustment range

Offset adjustment range:
-1024~+1024

Analog voltage input
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4. 7. 4 ISiemivtoi 8ngwgede@d During Tor que
During torquSercvantimot oonthreol l ed to output the
speed is not controll ed. Accordingly, when an excessive
prevail over the mechéarircvaol sripeadd wot uegrend!l yhéncrease.
This function Servesanpewed idnunti ndret orque control to
WihouStpeed Li mit With Speed Limit
A Danger of damage dueto A

Servomotor speed excessive of machine speed.

Max.speed

Servomotor speed / [ Safe operation with speed limit.

Speed limit

> t > t
(1)Speed Limit Enable
Parameter Description
b.G G0G Use the value set i n (Pint0esr masl tshpee esdp eleid
PnO0O0O1 b GG 16 Usethe lower speed between V-REF and Pn406 as an external speed limit
input.(External speed limit)

(2)Speed Limit During Torque Control

Speed Limit During Torque Control

Control

S pSeecrivfoi endo ttoorr ¢

protect

Tor qu g
Pnaoe Setting Range Setting Factory Setting Setting Validation
0" 6000 rpm 1500 Immediately
¥ Set the Servo motor speed limit value during torque control.
¥ Pn005=H. G G 1G, Pn406 is motor speed limit value.
¥ The Servomotor6 s maxi mum speed wil/l be used when the settin
the Servo motor used.
(3)External Speed Limit Function
Type Signal Name Connector Pin Number Name
V-REF + CN1
Il nput VREF CND External Speed Limit Input

¥ Inputs an analog voltage reference as the Servo motor speed limit value during torque control.
¥ The smaller value is enabled, the speed limit input from V-REF or the Pn406 (speed limit during torque control) when
Pn005=H.G G 1G .

¥The setti ndgetienr mfHm3e0s0 t he voltage | evel to be input as
Analog Speed Reference Input Gain Speed Posit Tor gu
Pn300 . : . : o
Setting Range Setting Factory Setting Setting Validation
0~3000 rpm/v 150 Immediately
¥ Set the voltage level for the speed that is to be externally limited during torque control.
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4 . @perati

NOTE this

ng Usi

ng

funct i OMM- i -83 sarvodiivesafiyl. e

Speed

for

Contr ol

wi t h

The function of internally set speed selection allows speed control operation by externally selecting an input signal from

among seven Servo motor speed setting made in advance with parameters in the servo drive. The speed control

operations within the three settings are valid. There is no need for an external speed or pulse generator.

Servodrive
CN1 Internally set speed parameters
IP-CON \ SPEED1 Pn316 — Servomotor
‘ SPEED2 Pn317 }7\‘\
' ‘ SPEED3 Pn318 — Speed reference > M
Contact inputs PcL ! ‘ SPEEDA Pn3lo ’7 i
‘ SPEEDS Pn320 —
L ‘ SPEED6 Pn321 —
L SPEED7 Pn322 E—
4.8.1 Setting Parameters
Par amet e Meaning
Pno0O0O| HGG3G Control mode selection:
Speed control(contact reference) Mg Speed control(zero reference)
Internal set speed 1 speeq(
Pn316 . . . . . I
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm 100 Il mmedi at
Internal set speed 2 speeq
Pn317 . . . . . I
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm 200 I mmedi at
Internal set speed 3 speeq(
Pn318 . . . . . I
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm 300 Il mmedi at
Internal set speed 4 speeq
Pn319 . . . . . -
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm -100 I mmedi at
Internal set speed 5 speeq(
Pn320 : . . . . I
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm -200 Il mmedi at
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Internal set speed 6

speeq

Pn321 . . . . . -
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm -300 Il mmedi at

Internal set speed 7 speeq

Pn322 ; . . . . R
Setting Range Setting Unit Factory Setting Setting Validation
-6000 6000 rpm 500 Il mmedi at

NOTE: the Servo motord s

maximum speed.

maxi mum

s peed ewerdspeedsetting forehe Pnd16 ePm322exceeds the

4.8.2 I nput Signal Settings
The following input signals are used to switch the operating speed.
Typel Signal I Connector Pirn Meaning
I npu /| EON CN11 5 Selects the internally set speed.
I npu | L CN#4 1 Selects the internally set speed.
I npu /| L CN# 2 Selects the internally set speed.
4. 8.3 Operating Using an Internally

Use ON/OFF combinations of the following input signals to operate with the internally set speeds.

When Pn005.1=3: Selects the internally set speed (contact reference) Speed control (z e r 0

reference

Il nput Signal
Speed

/ £ ON | L / L

OFF(H) OF F( H) Speedcontrol(zer o r ef er

OFF( H) ON( L) SPEED1
OFF ( H)

ON( L) OFF ( H) SPEED2

ON( L) ON( L) SPEEDS3

OFF( H) OFF ( H) SPEED4

OFF ( H) ON( L) SPEEDS5
ON( L)

ON( L) OFF ( H) SPEEDG®G

ON( L) ON( L) SPEEDY

Note: OFF= High | evel ON= Low | evel

Unitronics
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dzControl Mode Switching
When Pn005.1 = 4, 5, 6, and either /P-CL or /N-CL is OFF (high level), the control mode will switch.

Example:
When Pn005.1=5: Speed control(contact reference) <—=>osition control (pulse train)
I nput Signal
Speed
/| £ ON | €L /| KL
OFF( H) OFF( H) Pulse train reference input (position
control)
OFF (H) OFF(H) ON( L) SPEED1
ON( L) OFF ( H) SPEED?2
ON( L) ON( L) SPEEDS3
OFF ( H) OFF ( H) SPEEDA4
OFF ( H) ON( L) SPEEDS5
ON( L)
ON( L) OFF ( H) SPEEDG®G
ON( L) ON( L) SPEEDY
4.9 Limiting Torqgue
The servo drive provides the following three methods for limiting output torque to protect the machine.
NO. Limiting Method Reference Section
1 Internal torque limit 49.1
2 External torque limit 49.2
3 Torque limiting by analog voltage reference 49.3
4. 9.nlt ernal Torque Limit
Maximum torque is always limited to the values set in the following parameters.
Forward Torque Limit Speed Posit Torqu
Pn401 : - . - .
Setting Range Setting Factory Seeting Setting Validation
0" 400 % 300 Immediately
Reverse Torque Limit Speed Posit Yot oau
Pn402

Setting Range

Setting

Factory Seeting

Setting Validation

0" 400

%

300

Immediately

Unitronics
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¥ The setting unit is a percentage of rated torque.

¥ The maximum torque of the Servo motor is used, even though the torque limit is set higher than the maximum torque
of the Servo motor. (as is the case with the 300% factory setting)

With No Internal TorqueLimit
~ Maximum torque can be output™

T

Speed

Maximum torque

With Internal Torque Limit
A
Pn402
Tt
Pn401
Speed
Limiting torque

dzNote:

Too small a torque limit setting will result in insufficient torque during acceleration and deceleration.

4. 9. 2

External

Tor que

Li mit

This function allows the torque to be limited at specific times during machine operation, for example, during press stops

and hold operations for robot workpieces.

An input signal is used to enable the torque limits previously set in parameters.

(1)Related Parameters

Forward External Torque Limit Speed Posit Torqu
Pn403 ; . . . o
Setting Range Setting Factory Setting Setting Validation
0" 300 1% 100 Immediately
R E I'T Limi .
everse External Torque Limit Speecd Posit Tor qu ¢
Pn4o4 . . . . o
Setting Range Setting Factory Setting Setting Validation
0" 300 1% 100 Immediately
Note: The setting unit is a percentage of rated torque (i.e., the rated torque is 100%).
(2)Input Signals
Sign . : . o
Ty p Connector Pi Setting Meaning Li mit
Name
. ON(low level) Forward external torque limit Pn403
Il np| / L UMMGG-B3 CN1_ - - —
OFF(high Forward internal torque limit Pn401
. ON(low level) Reverse external torque limit Pn404
Il np| / L UMMGG-B3 GC4az2 - - —
OFF(high Reverse internal torque limit Pn402
When using this function, make sure that there are no other signals allocated to the same terminals as /P-CL and /N-CL.
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(3)Changes in Output Torque during External Torque Limiting

Example: External torque limit (Pn401, Pn402) set to 300%

/P-CL(Forward External Torque Limit Input)
High | evel Low | evel
. Pn402
Torql& ‘ Torqt&
High 0 . 0
level
— Pn403
PN40L- Speed/ " Speed
/N-CL
(Reverse
External P04
Torque
Torque Pn404 Torque\ L\
Limit Input) 0
Low 0
level PNao3
Speed
Pn401 Speed

Note: Select the Servo motor rotation direction by setting Pn001=b.G G G 0 (standard setting, CCW=Forward direction).

4.9.3 Torque Limiting Using an Analog Voltage Reference

NOTE t his functi OMM-i -83sarvoaivesatiy. e f or
Torque limiting by analog voltage reference limits torque by assigning a torque limit in an analog voltage to the T-REF
terminals (CN1-26,27). This function can be used only during speed or position control, not during torque control.

Refer to the following block diagram when the torque limit with an analog voltage reference is used for speed control.

Servodrive
Pn401
(forward rotation tor que limit)
T-REF
Torque limit value Torquereference
input gairf  Pn400) l
Speed referen V-REF Speed referenceinput |+ Speed loop gain |+
gairf  Pn300) i (Pn102) + L »Torquereference
Speed loop
integral time
constant
(Pn103)
Pn402
Speed feedback (reverserotation torquelimit)

Il mportant:
¥ There is no issue with input voltage polarity of the analog voltage reference for torque limiting.
¥ The absolute values of both + and i voltages are input, and a torque limit value corresponding to that absolute

value is applied in the forward or reverse direction.

Related Parameters
Parameter Meaning
Pnoo b.G1G G Use the T-REF terminal to be used as an external torque limit input.
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410Contr ol

Mode Sel ection

NOTE t his functi OMM-i-83sarvoaivesatiy. e f or

The methods and conditions for switching the servo drive control modes are described below.

4.1

0.1 Setting Parameters

The following control mode combinations can be selected according to the individual application of the user.

Parameter Control Method

H. G G4 G| Speed control (contact referencey=Speed control (analog voltage reference)

H. G G5 G| Speed control (contact referencex=Sosition control (pulse train reference)

H. GG6 G| Speed control (contact referencex=3orque control (analog voltage reference)

H. GG7G|Position control <pulse train reference)

H. G G8 G| Position control (pulse train reference)<=rorque control (analog voltage reference)
Pn00O| H. GG9 G| Torque control (analog voltage referencex=Speed control (analog voltage reference)

H. GGA G| Speed control (analog voltage reference)x=3ero clamp

H. G GB G| Position control (pulse train reference)x=position control (inhibit)

H. G& Posi ti oncontact referencd) (

H. GGG Speed control (Parameter reference)

H. GB5 Special control

4.1

0.2 Switching the Control Mo de

Switching Speed Control (Pn005.1=4, 5, 6)

With the sequence input signals in the factory setting, the control mode will switch when both /P-CL and /N- CL

signals are OFF (high level).

Type Signal Name Connector Pin Number Setting Meaning
Input /P-CL CN1-41 (factory setting) OFF (high level)

Switches control mode.
Input IN-CL CN1-42 (factory setting) OFF (high level)

Unitronics
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4. DX her Output Signal s

4.11.1 Servo alarm output

The following diagram shows the right way to connect the Alarm Output.
Servo drive

I/0 Power supply,|
+24V  QV

1CN

Optocoupler output 7 ALM+

(Each output node) » #Z {%ﬂgﬁi

Max.output voltage: 30V 50n;max ALM-
Max.output current: 50mA

An external +24V 1/0 power supply is required since there is no +24V power source available inside the servo drive.
Out put +YICN-L7M Servo alarm output
Out put -YCNAR M Servo alarm output uses grounding signal

ALM outputs a signal when the servo drive is detected in an abnormal state.

Servo drive

Be detected
abnormal —|——— ALM Output

Cut off the main circuit
power

Normally, the external circuit consists of /ALM should be able to switch off the power of servo drive.

Signal | Status Output level Comments
ALM ON UMM-G G -B3: CN1_07,CN1_08:7fi L 6 | Normal state
OFF | UMM-G G -B3: CN1_07, CN1_08: fHolevel | Alarm state

When fAservo alarm(ALM)O0 happens, al ways removelAlMIRST'to reasons

ON position to reset alarm status.

[ Y Input/ALM-RST 1CN- 39 | alarm reset input |

Signal Status Input level Comments
ON UMM-G G-B3: CN1 39:L0 | ¢ Resetservo alarm
OFF | UMM-G G-B3: CN1_39:fHd | ¢ Do not reset servo alarm

[ALM-RST

Normally, the external circuit can switch off the power supply of the servo drive when an alarm occurs. When
powered on again, the servo drive removes the alarm automatically, so the alarm reset is not required to be connected.
In addition, the alarm reset is enabled with the panel operator.

Note: When an alarm occurs, remove the alarm reason before resetting the alarms.
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4. 1RoR2at itercde osOgtn@mut( / TGON)

Type SignalName | Connector PinNumber Setting Meaning
Servo motor is operating(Servo
ON(low level) motorspeed is above the setting in
Output | /TGON UMM- -B3: CN1_05, 06 Pn503).

(Factory setting)

OFF(highlevel)

Servo motor is not operating(Servo
motor speed is below the setting in
Pn503).

This signal output indicates that the Servo motor is curently operating above the setting set in parameter Pn503.

¥ Related parameter

Pn50

Rotation Detection Speed TGON

Speed Posit Torqu
Setting range Setting Factory setting Setting validation
0" 3000 rpm 20 Immediately

¥ This parameter sets the range in which the rotation detection output signal (/TGON) is output
¥ When the Servo motor rotation speed is above the value set in the Pn503,theServo motor rotation speedsignal

(/TGON) is output.
¥ The rotation detection signal can also be checked on the panel operator.

4. 18eBvo ReRay( /Ot put
Type Signal Connector Pin Settin Meaning
UMMGG-B3 CN1_0| ON(I! ow I| Servoisready.
OQutp | RDY
(dfctory)set| OFF( hi gh| Servoisnotready.

¥ This signal indicates that the servo drive received the servo ON signal and completed all preparations.

¥ It is an output when there are no servo alarms and the main circuit power supply is turned ON.

4. 1 Encoder

C (PIRIG®) Out put

Type SignalName Connector Pin Number Setting Meaning
Not including this setting in ON(low level) With encoder C pluse output
the default setting,

Output IPGC please choose terminal

output by setting

parameterPn511.

OFF(high level)

Without encoder C pluse

output

This signal indicates when the servo drive circumrotates to the C pulse position; there is a correlation between the

width of the C pulse and the speed of the servo drive.

Unitronics
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4. 51 Over trave®OTNsignal output
Type SignalName Connector P Settin Meani ng
Not including this Without forward rotation
setting in the default ON(Il ow Prohibited(POT)and reverse rotation
prohibited(NOT)signal
setting,please choose
Output oT ) )
terminal output by With forward rotation
. OF F( hi g h| Prohibited(POT)and reverse rotation
setting parameter
prohibited(NOT)signal
Pn511

reference.

When machine is on over travel state,OT signal is OFF; Host controller can use this signal to stop sending

Related parameter

POT/NOT

Speed Posit

Tor au

Pn000

Setting Validation

Setting Range Unit Factory Setting
0" 1111 : 0

After restart

Pn000.1 1,external POT disabled;Pn000.2 1, external NOT disabled;
Pn000.1, 1 and Pn000.2 1,0T signal is ON.

4. 81 Servo Enabled Mof{/oRID Exci tation Out g
Typg Si @giName| Connector Pif Settin Meaning
Not including this setting in ON L Servo enabled mot
the default setting,please
OQutp / RD h al b
choose terminal output by OFFH Servo disabled mot
setting parameter Pn511
/RD is on when servo enabled motor excitation.
4. YTor gu embett e cQuitognd tCL T)
The appl owatpuoensofynal [/ CLT is as foll ows:
Servo Drive
24V Power
supply
Photocoupler output ) T +24v
Max.applicable Voltage' 1CN CLT* nn
DC30V %Z;Aﬁ =
Max.applicable current 1CN- | /CLT- 4
DC50mA l
">Output ‘Torque i mit ou‘Speed, torque control, positi|
I ndicates the output torque (current) of motor is | imited.
|Type‘ Si@rlName‘ Connector Pir{ Settir{ Meaning ‘
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) ) ) o Mot or output torgque
Not including this setting in )
) ON L torque reference [
the default setting,please
Qutp /CLT ) val ue) .
choose terminal output by —
) No torque | imit (I'n
setting parameter Pn511 OFFH ) ]
is |l ower than setti
Pl ease use the following user constants to define output
Connector Pi
Par a. N o Meaning
+Ter mi -Ter mi n
In the case of UMM-  -B3 servo drives, the/CLT signal is output
Pn511 | H. 3 CN111 CN1 2
fromCN1-11, 12.
In the case of UMM-  -B3 servo drives, the/CLT signal is output
Pn511 | H. 3 CND5 CNID 6
fromCN1-05, 06.
In the case of UMM-  -B3 servo drives, the/CLT signal is output
Pn511 | H. 3 CND 9 CN1 0
fromCN1-09, 10.
| Pn511.0=3
CN1-11,CN1-12
ICLT
Torque limit ] Pn511.1=3
output CN1-05,CN1-06
| Pn511.2=3
CN1-09,CN1-10
Output terminal
4. 1ToBPee ecOQutomut (/ TCR)
Typg Si @giName| Connector Pi Settin Meaning
Not including this setting in ON L Mot or output t orPgnu5eZ
the default setting,please ’ setting value
Output /ITCR )
choose terminal output by OFF H Mot or out pUto wtel sPnbel
setting parameter Pn511 ’ setting value
Tor qdueet ecti on output time is set by Pn530.
Par ameter Pn511 description as foll owing:
0 / COl C(MPYut put
1 /| TGONDt ation detecting out
2 | "RDYServo drive get ready
3 /| ChTorque | imit output

Unitronics
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4 /B Kbrake interlock output

5 | PG&€ncoder C pulse output

6 OTovédarmr asvriednal output

7 /| RD servo enabled motor e

8 /| HOME home completion out

9 /| TC®r ¢deet ecatomut

A R-OUT1 remote outputl
ROUT2 remote output 2

4 20Dnl iSee Vuoni ng

Few tuning methods are available:
1  Single parameter tuning (Pn106)
1  Auto-Adjust tuning (Pn100.0 & Pn 101)

1 Manual tuning

ANARNING

Do not perform extreme changes on the parameters related to servo gains, doing that can cause an unstable
servo operation and may result in injury and damages to the machine.

Adjust the gains gradually while confirming motor's operation.

4.2 9ingle Parameter Tuning

Single parameter tuniwmg waythe sumepl ebérephtotawvd berpooprde
This method algseryabnbag&hhe ybeasired servo performanclani,mg case

al owing you so switch easly between these two methods.
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4.2L.Q@nl iSmegl e

PAuametrheredur e

uni

Commi ssion a movement a¢cording to the typical
applicati onmsmawygemharts,.et
Reduce "Maghine
> S —> Operation Yes
Rigidity" B
T
>
N o
Reduce "Ser|vjoDsabhe the "[Sefvo Gain
By 26®mn106 value (Pnl
| |
— No Operation
Reduce " Serlvo gain"
hv 100
Done <
tronics -108



Chapter 4: Operation UMD AC Servo Amdseduia

4.2 @nl| iAn¢eAdd | Tuisnti n g

Online Auto-Adjust calculates the load moment of inertia during operation of the servo drive and sets parameters so that

the servo gains are consistent with the load rigidity.

Online Auto-Adjust may not be effective in the following cases:

AThe motor high speed is lower than 100 rpm.

AThe motor acceleration or deceleration is lower than 5000rpm/s.

A Load rigidity is | ow and mechanical vibration occurs easi/|
A T tspeed load moment is changed greatly.

AMechanical gas is very large.

If the condition meets one of the above cases or the desired operation cannot be achieved by the online Auto-Adjust

set the value in Pn106 (General servo gain) and perform the adjustment manually.

Rel ated parameters:

) Setting ) Setting
Parameter No. Name uni FactorySetting o
Range Invalidation
On |l iArug-Aod j ussett t i
selection
[0] Load inertia setting . UMM-  -B3: 0x0010
Pn100 ) . . 0~0x0036 After restart
[1]Online auto-tuning setting
[2] Reserved
[3] Reserved
Pn101 Machine rigidi i 0~36 6 Immediately
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Start

Operate with factor setting.
Set Pn100=1"

Operation OK Yes

Yes

v

Continuous online autotuning
" Pnl00=2a 3a 5a 6~
T

Operation OK? —Yes—»

»No
v

Adjust the machine rigidity setting
" Setat Pn101”

v

Operation OK Yes——»

No
v

Do not perform online autotuning.
~ Set Pn100=0"

7

End L

a
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4.2, 4 Riogddity SetTuinnigngf or Onl i ne
There bhopaed37i gi diotnyl isneet tsiinnggsl efAeoptAcdd p menh e n yhrech t he | oad rigi di
selected, the servo gains (speed | oop daiomp, gap«gd alreo @ eit retr ang
according to the table
The factory | oetdtgiindg toyfo itsheset t o
MachilPosi t Spee SpeeqPosit Spee SpeeqPosi§{ Spee Speed
Ri gi Loop Loop Loop| Loop Loop Loop| Loop Loop Loop
Sett Gainn Gain Integ Gain Gain Integ Gainn Gain Integ
st rads| M g rads| M g T
Const Const Const
0. 1 mg 0. 1 mg 0. 1mg
Pni100OSttaddard Pni100OSttedadi |l y Pn100OHLgB prec
Pn10| Pn1o0 Pn103 Pnl10f Pn1l10O Pn103 Pnl10f Pn10 Pni103
0 16 63 637 10 63 796 27 63 318
1 24 94 424 16 94 531 41 94 212
2 31 126 318 21 126 398 55 126 159
3 39 157 255 26 157 318 69 157 127
4 47 188 212 31 188 265 82 188 106
5 55 220 182 37 220 227 96 220 91
6 6 3 251 159 42 251 199 110 251 80
7 71 283 141 47 283 177 124 283 71
8 79 314 127 52 314 159 137 314 64
9 86 345 116 58 345 145 151 345 58
10 94 377 106 6 3 377 133 165 377 53
11 102 408 98 6 8 408 122 179 408 49
12 110 440 91 73 440 114 192 440 45
13 118 471 85 79 471 106 206 471 42
14 126 502 80 84 502 99 220 502 40
15 134 534 75 89 534 94 234 534 37
16 141 565 71 914 565 88 247 565 35
17 149 597 67 99 597 84 261 597 34
18 157 628 6 4 105 628 80 275 628 32
19 165 659 61 110 659 76 289 659 30
20 173 691 58 115 691 72 302 691 29
21 181 722 55 120 722 69 316 722 28
22 188 754 53 126 754 6 6 330 754 27
23 196 785 51 131 785 6 4 344 785 25
24 204 816 49 136 816 61 357 816 24
25 212 848 47 141 848 59 371 848 24
26 220 879 45 147 879 57 385 879 23
27 228 911 4 4 152 911 55 399 911 22
28 236 942 42 157 942 53 412 942 21
29 243 973 41 162 973 51 426 973 21
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30 251 1005 40 168 1005 50 440 1005 20
31 259 1036 39 173 1036 48 454 1036 19
32 267 1068 37 178 1068 47 467 1068 19
33 275 1099 36 183 1099 45 481 1099 18
34 283 1130 35 188 1130 4 4 495 1130 18
35 291 1162 34 194 1162 43 509 1162 17
36 298 1193 34 199 1193 42 522 1193 17
In order to switch to Manual Tuning you need to change

I'f during a SinglAdjRanymatneavmgdr tAutsawi t ch t o manual tun
procedure using Pn102, Pn103, Pnl104 values from the ta
and system rigidity.

T This will.l all ow you to start withtad ntihta ade giariends perl fucers
i mproving it with minimal change of the desired gain.

4. 13 I nertia

Ov e r age (A.13) may happen if the Servo motore x ¢ &30d i nikedoad inertiai nc cae | eA at i on

R e g e n enremor (A.H6) may happen if using the wrong internal regenerative resistor or external regenerative resistor.
If any of the above alarms h a p p eakesthe following actions:
., De cr etargue limit value
De c r e desekeration curvature
De c r ehigk speed

If the al &iaws eiitls therabove actions, re-select external regenerative resistor or contact your UNITRONICS

5

5

representative or the dealer from whom you purchased the products.
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Ch a p t:d@anel ®perator

5.1Basic Operation

5.1.1 FunPcatnieoln sOpoenr at or

The panel operator is a built-in operator that consists of display section and keys located on the front panel of the servo

drive.

Parameter settiagd eskatusidnspfawtility function are enabl ed

Theames and functions of the keys on: the panel operator are
- WD

e

@) (0] (@) (@

MODE INC DEC ENTER

Panel | Correspo ]
Function

Symbol Key Nam

2 | NC k¥Todisp|ay the parameter settings
¥To increaseatlhuee.setting

c DEC key .
¥To decrease the setting value.
¥To select a basic mode, such as t

M MODE ke mo d e, monidrorutmoldiety function mod
¥To save the setting during par ame

< ENTER K|{Todi splay the parameter settings a

Not e: In this manual, the Panel Symbol is represented by Cor

5.1.2 Resetting Servo Al ar ms

Servo al armsbgaprbesiagethe ENTER key when the panel operato
be ruwssidrilge -8B(L/-RSM) input signal

There is no need to clear the servo al arms if it turns the m

N o t After an alarm occurs, remove the cause of the alarm before resetting it.

5.1. 3 Basic Mode Selection

The basic modes include status display mode, parameter setting mode, monitor mode, and utility function mode. Each
time the MODE key is pressed, the next mode in the sequence is selected.
Select a basic mode to display the operation status, set parameters and operation references.

The basic mode is selected in the following order.
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Power ON

Status display m

HEEEE

E ) v
b ) v

El ) o

Parameter settin

Moni tor mode

Utility function

5.1. 4 bitsapluasy Mode

The status display mode displays the servo drive status as b
Selecting Status Display Mode

The status display mode is selected when the power supply i
pressing MODE key.

Note that the display differs between the speed/torque contr

;
;

T~

=<

] 70 N | R

—

L\,

7 z

>
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A Bit Data Display
Speed/ Torque Contro Position Control Md
Sy mb.o - - - - ) -
Bi t g Description Bit Dsg Description
Lit when the diff
Servo amwd oreferen
t he Lit i f error bet we
s ame as or | e ®se ) ) and a cSteur avlo motsao r i
Speed Positidg
L ] ~lvalue. bel ow preset value.
Coincid Compl et
Preme val ue: Pn501 ( Preme value: Pn500( 1
i s setting)
10 p)m
Al ways | it in tor
Lit for base blo )
2 Base lCON Base bllLitbdoe bl ock. Not
2 ControllLit when servo dr|{ControllLit when servo dri
power ¢ON. power (ON.
Lit if input speg¢€
presveatl ue. Not it . .
Speed ) Lit if reference plU
. reference is bel o/Referern ) )
ré referen | Not fdd trdference pu
. Preset val ue: Pnipul se i
input i
is 20
rpm
Litiniplut torque r €
Torque |[preset value. Error Lit when error cou
£ referenNot I it i f i nputfcounterinput. Not I it wh e
i nput bel ow preset valu|signal sigihalnot input.
Preset vaolfuer:atledd
Lit when main ci Lit when main circ
is ON and nor mal ON and nor mal
1 Power r ) Power r . .
Not I it when ma Not | it when main d
supply is OFF. OFF.
LitSeirfvo mpeed e
preset Li Serfvo anme eod excee
Rotatigvaluel NBei ¥o speée®qRot ati qvalNaet. Sartvad fanpda ed i
14 detectilbel ow preset valujdetectiibel ow preset value.
/ TGON Preset Pval03Eefactgq/ TGON PresetPna0defactory
is 20 20 p)m
r pm
A Codes Display
Code Meaning
)y 1N Basebl ock
I | L )| L) Servo SeFw(O pnower OFF)
Run
LS| L) ServoSONv ( pnomwer ON)
' ] Forward Run Prohibited
LS|\ LN CN1L 6 -QP) is OFF.
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Reverse Run Prohibited
EEE CN117 -QN) is OFF.

Al arm Status
E Di splays the alarm number.

Pess ENTER key to clear the present servo al ar m.

5.1.5 Operation in Parameter Setting Mc

The servo drive offers a |l arge number of functions, which c:
tA. 1 Paraméoer dketail s.

dzPar amé&teeiti ng Procedures

The parameter settings can be used for changing parameter de
of the parameter.

The example below shows how to change parameter Pnl102 from A

I' Press MODE keyparoameetlercts egthtei ng mode.

b Y v i

2Z Press INC key or DEC key to select parameter number.

E e e

3 Press ENTER key to display the current data of Pn102.

b B i

4 Press the I NC or DECakay tbotbkekandegesi tked number 00085. Ho |
changing of valxiemwmMhaeere inihmemamae i s reached, p rrespesiveln g | NC

have no effect.

wi ||

5 Press the ENTER ert MODEtkew oocthe display of Pnl1l02.

bl i

5.1.6 Operation in Monitor Mode

The monitor mode allows the reference values input into the servo drive, I/O signal status, and servo drive internal status
to be monitored.

dzUsi ngMo miet or Mode

The example below shows how to display the value (1500) stored in Un001.

1.Press MODE key to select the monitor mode.

B ) i

2Press the I NC or DEC key to select the monitor number to di

b = i

3Press the ENTER key to display the data for the monitor num
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I = i

4Press the ENTER key once more to return to the monitor
ER e e
dzLi st of Monitor Modes
Cont emMosniafor Mode Displ ay
Monitor N Monitor Display
Uno0O0O Act Safr vo snweed rhm t :
Uno0O01 I nput speed refmerence
Unoo2 I nput rteofreqrueence Unit: %
(with respect to rated
Unoo3 I nternal torque refere
(with respect to rated
Uuno0o04 Number of encoder rota Internal status bit
Un0O05 I nput signal monite+——m"m—>» 76 543210
Un0O06®6 Encoder signal monir—torT—» I
Uuno0O07 Out put maoingnal —> gy
Un0O08 Frequency given by pul
Un009 NumbeBeo¥o mmottatri on pul
Uun0O01l1 Error pulse counter
Un013 Number of pul ses given
Uno015 Load inertia percentag
Un016 Servo onwdrlroad ratio
Un 071 Servo wionndirng temperatyNot applicable
Uno1ls Enc odeEPROMaves mot or
typescarnrdel af oomati on
Un019 Reserved
Un020 Reserved
Uno021 Ni kon Encode interhal

Content s

ofarBi tasDisshpbleehy owi hget abl e.

Monitor

N| Di spl ay

Content

LED

UMM -B3

Un0O05

/ ®N(CN1 3

/ PCQOIN 5

P-OT(CN4L §

N-OT(C N1 §

| AL-RASTCNI3 9

/ CL@N# )

/| PQCN# 1

N|lojlo|(bh[W|IN|FL]|O

/ NOGCN#4 2
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Monitor

Nu n

Di spl aWwumbB®Br

Content

(Not Wused

(Not Wused

(Not WMused

Un0O0G6

Pha<e

Phad®e

Pha#e

(Not Wsed

N|lojlga|d|W|N|F]|O

(Not Wsed

Monitor

N

Di spl ay

LED

Content

UMM -B3

Un007

CN1 _,CN1_ 06

CN1 _, N1 _08

CN1 _, N1 _ 10

w (N[, |O

CN1 _,CN1 _12

The display methods of Un009, Un011 and Un013 are as follows:
(1) Three pages are used for display. The first page is showing low 4 bit. The second page is showing

medium4 bit.The third page is showing high 4 bit.

@

The 5th digital tubeis responsible for displaying the low4 bit, the medium 4 bit or the high 3 bit. The

bottom line of the flash display shows the low 4 bit.The middle line of the flash display shows the

middle 4 bit. The top line of the flash display show
When the parameter value is negative, the decimal point of the 5th digital tube will be lit. No matter

©)

s the high 3 bit.

which page it is on. And the fourth digital tube of the third page shows a minus sign.

(4) Switching low 4 bit, medium 4 bit and high 3 b

-121 4748 3648 is shown as follows'

|\ '] 0| s || )] T '] U | R | 1| ~1 {
% -' ‘_' (] '_' //:\\' ' ' [} ‘_' q ’- {
l ow 4 bit medi um 4 bit
121 4748 3647 is shown as follows'
|\ '] )| s ]| T '] a7 1| ~1 {
N1/ -' ‘_' (] ' /7 1\ ' ' [} ‘_' q ’- {
|l ow 4 bit medi um 4 bit

Unitronics
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Chapter 5: Panel Operator UMD AC Servo Amdseduia

5.20peration in Utility Function Mode

In utility function mode, the panel oper atSer voa.mob®rused to

The following table shows the parameters in the wutility func
Parameter Function

Fn0OO Al arm traceback data display

FnOoO1 Paramséeeting initialization
FnO0O2 JOG mode operation

Fn0O0O3 Automatic adjustment of speed reference offset
Fn0O04 Manual adjustment of speed reference offset
Fn0OS5 Automatic adjustment of Servo motor current detection
Fn0OO®6 Manual adjustment of Servo motor current detection
FnoO7 Software version display

Fnoo8 Position teaching

Fn0O09 Static inertia detection
FnOo1l0 Absol ut e entcuordne rd amiual taind al arm r e
FnOo1l1 Absolute encoder related alarms r

Not e: Fno1l0, FnO0ll onliSercveoon mod oreeddt Weeabsbéute e
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5.2.1 Alarm Traceback Data Displ ay

The alarm traceback display can display up to 10 previously

stored in thekatdatram. traceba
Foll ow the procedures below to confirm alarms which have bee
1.Press the MODE key to select the wutility function mode.

2Press the I NC or DEC key to sel ebcatc kt hdea tfau ndcitsipdmaynumber of

El 1 v

3. Press the ENTER key once, the | atest alarm data is disp

Al arm Sequence Number Al arm Code

v
B P

4. Press the I NC or DEC key to display other recent al ar ms

[
@}@)

5. PresNTERekey, the display will return to Fn0OO.

bl i i

Not Blol d the ENTER key for one second with alarm code displ a

Fr I

5.2.2 Paramdtnart i &dtitziatd son

Foll ow the procedures below to execute the parameter setting
1. Press the MODE key to select the wutility function mode.
2Pretsse | NC or DEC key to s @lagatmetttee fswerndtiingrs nwnmbheraladafzati

i i

3. Press the ENTER key to enter into parameter settings mode.
4. Hol d the ENTER key for one second, the parameters will be
]| g
e R

(]
/ 7 | NN\
5. Rel ease the ENTERtkEytyofuouoturont mottbedi splay Fn0O0O1.

i i
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Not e:
Press the ENTER key during servo ON does not
Initialize the parameter settings with the se

5.2.3 Operation in JOG Mode

Foll ow the procedur eSserbveol omw tthd Go pn@da&t e t he
1. Press the MODE key to select the wutility function mode.
2Press the I NC or DEC key tdOSemede wherfatmoni on number of

bl e

3. Press tkheg EMTERter into JOG operation mode.

I I i

4 . Press the MODE keySé¢éovenpaeweri nQN) ssetravtou sON (

I i

5. Press the MODE key to switch between the servo ON and se

status Jweenothmotrounni ng.
6 . Press the | NC orSebrEvCo kreogyt dro rotate the

P =
Fags 5
[
|

: "‘.‘II v ‘\.. Vo .r”;\.i

) ] .
Forward rotation ~ .~ Reverserotation

7. Press the tOENTEER uken to wutility functi on Swordveo g¢gmasvmlra YOFFHQ0O0 2

bl P P

5.2.4 Automatic Adjustment of the Speed

When using the speed/torque (analog reference) control, the Servo motor may rotate slowly even if OV is specified as the
analog voltage reference.

This happens if the host controller or external circuit has a slight offset (in the unit of mV) in the reference voltage.

The reference offset automatic adjustment mode automatically measures the offset and adjusts the reference voltage. It
can adjust both speed and torque reference offset.

The servo drive automatically adjusts the offset when the host controller or external circuit has the offset in the reference

voltage.
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Reference Voltage Reference\/oltage

I

Automatic offset adjustment

Offset automatically
adjusted in servodrive.

After completion of the automatic adjustment, the amount of
be checked in the speed reference offset 5ma8nual) avhjnwsatl meAndtj ul
the Speed Reference Offset

The automatic adjustment of reference offset (Fn003) cannot
controller and the error perse bophdngetdheckoeeseoatetHEerepmpeed
of fset manual adjustment for a position | oop.

The =zdraonp speed control f unctSeornv oc anmo theer oyps emch i tl ®@ ft chrec ez etrlbe st
gi ven.

Note: The speed reference offset must be automatically adjusted with the servo OFF.

Adjust the speed reference offset automatically in the following procedure.

1. Turn OFF the servo drive, and input the 0V reference voltage from the host controller or external circuit.

Servodrive Servomotor
0V Speed
Host Reference
Controller
Servo OFF | Slow rotation
“ Servo ON~
2. Press the MODE key to select the utility function mode.
3Press the I NC or DEC key to select the wutility function num
4 Press the ENTER key to enter into the speed reference offse

- IEF]L

5.Press the MODE key for more than one second, the reference offset will be automatically adjusted.

\N\N | v/
HEEEE
/ 7 1 NN\

- IEF]L

6. Press the ENTER key toreturntot he ut il ity function mode display FnO0O3.

bl Y B

7. Thus, the speed reference offset automatic adjustment is complete.
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5.2.5 Manual Adjustment of the Speed Re

Manual adjustment of the speed/torque reference offset is used in the following cases:

A If a position loop is formed with the host controller and the error is zeroed when servolock is stopped.

A To deliberately set the offset to some value.

Use this mode to check the offset data that was set in the automatic adjustment mode of the speed/torque reference
offset.

This mode operates in the same way as the automatic adjustment mode, except that the amount of offset is directly input
during the adjustment.

The offset adjustment range and setting unit are as follows.

Torquereference
A

Offset adjustment range

Offset adjustment range:
y  -1024~+1024

»
Analog voltage input

Offset setting unit

Not e:

When ofhfeset using in autom&amacuald adimenmerkxceadg

1024~+1024) , manual adjustment will be invalid.

Adjust the analog reference offset manually in the following procedure:

1 Press the MODE key to select the utility function mode.

2Press the | NC or DEC key to select the utility function num
|1 ][]
Dl |l P i
3Press the ENTER key to enter into the speed reference offse
[ I e
o | o}
4 Turn ON tOWN ssiegmebol s,pltehye i s shown as foll ows:
[ ]
I | o}
5 Hold the ENTER key, the speed reference offset wildl be di
[ ][ 7]
| ) P )

6. Press the | NC or DEC key to change the offset.
7. Hold the ENTER keytoteped#urn to the display in s
8 Press ENTER keytoreturntot he wuti l ity function mode display Fn004.

bl P B

Thus, the speed reference offset manual adjustment is complete.
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5. 2. 6 -aQifjfussettiBentv oo ot roent Detection Sig

Automatic Servo motor current detection offset adjustment is performed at UNITRONICS before shipping. Basically, the
user does not need to perform this adjustment.
Perform this adjustment only if highly accurate adjustment is required for reducing torque ripple caused by current offset.

This section describes the automatic and manual Servo motor current detection offset adjustment.

Note:

¥ Offset-adjustment of the Servo motor current detection signal is possible only while power is supplied to the
main circuit power supply and with the servo is the OFF state.

¥ Execute the automatic offset adjustment if the torque ripple is too big when compared with that of other servo

drives.
¥ If this function, particularly manual adjustment, is executed carelessly, it may worsen the performance.

dzZAut omat i eadQfufsstem®atveo f Baromrent Detection Signal
Adjust the Servo motor current detection signal automatically in the following procedure:

1. Press the MODE key to select the wutility function mode.
2Press the I NC or DEC key to select the wutility function num

bl Y B

3. Press the EINGERI ktey tlhe eaut oferivo eawdijfroestmedet oectitdhe si gnal

b P B S

4. Press the MODE key,the display wil!l blinks for one second.

\N\NI| v/
HEE RN
7/ 711 NN\

b P B P

5Press the ENTER key to return to the wutility function mode

bl Y 1

Thus, the automatic offset-adjustment of the Servo motor current detection signal is complete.

dzManual -®&8feset méatvofm@arorent Detection Signal
Adjust the Servo motor current detection signal manually in the following procedure.
1. Press the MODE key to select the wutility function mode.

2Press the I NC or DE€Cykéwyntoisel ecmbeheFunDDbi

bl Y B 1

3. Press the ENTER key to ente$ei wo ommwrhree nmta ndueatl e catdij ouns tsmeginta lo.

= I A
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4 . Press the MODE key to switch between Stehrevop haosteoedt o det Eu A

of fset adjustment.

E e 1 e P 1

5. Hold the ENTER key for one seacwmtd. to di splay the phase V

I e 8 i

6 . Press the I NC or DEC key to adjust the offset.

I 1 v e 5 i B

Press the ENTER key fodi omleaypeicongdt ep@p 3 ecamnurdh. to the

o0

Press the ENTER key to return to the wutility function mod

bl Y B 1

Thus, the manual offset-adjustment of the Servo motor current detection signal is completed.

Not e:
The adjustin§eraogmomrdenthedet et@246nt @off+5@24 . s

5.2.7 Software Version Display

Select Fn00O7 in wutility function mode to check the current s
1. Press the MODE ktyntbiemrl motdethe utility
2Press the I NC or DEC key to select the utility function num

i = i B

3Press the ENTER key to display the DSP software version (th

B 8 i v

4. Pseshe MODE key to display the FGPA/CPLD software version

B v

5. Press the MODE key to return to DSP software version disp
6 Press the EBNTERtkew to the ut iFIniOtOyY .functi on mode displ ay

5.2.8 Position Teaching Function

Perform the position teaching function in the following procedure.

1. Press the MODE key to select the wutility function mode.
2Press the I NC or DEC key to select the wutility function num
3. Press the ENTER key, the display wil!/l be shown as bel ow
4 . Press the ENTER key, the display wil!/l be shown as bel ow
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\NNI| 7/
HEEEE
/ 7 | NN\

5. Rel ease the ENTER keyitng damgltéetoed .posi tion teac

5.2.9 Static Inertia Detection

1. Press the MODE key to select the wutility function mode.
2Press the I NC or DEC key to select the wutility function num
3. Press the ENTER key,ad hlreldaw.pl ay wi | | be shown

HEEEE

4 Press the MODE key to rotate the Servo motor, and the Servo motor dynamic speed will be displayed.

5The uniS8erofo tahreed olroad t ot al i nSeerrtvioa swoid gomlcre2yse d when
Thus, the static inertia detection is complete.

N o t Make sure that the Servo motor completes at least 6 full revolutions in the CCW direction before detection.

5.2.10 Absolute Encoder Mul ti turn Dat a

1. Press the MODE key t omosdeel.ect the utility function
2Press the | NC or DEC key to select the wutility function num
3. Press the ENTER key, the display will be shown as bel ow.

HEEEE

4 . Press the MODE key tomukesketuthedabaobhntdeakacmder

HEEEE

5. Thus the absolute encoder multiturn data and alarm reset

Important:
This function will clear the absolute position of the encoder; the mechanical safety must be noted.
When the multiturn data is cleared, other encoder alarms will be reset at the same time.

5.2.11 Absolute Encoder Rel ated Al ar ms

1. Press the MODE key to select the wutility function mode.
2Press the I NC or DEC key to select the wutility function num
3. Press the ENTER key, the display wil!/l be shown as bel ow.

HEEEE

4 . Press the MODE key to clear the alar ms.
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HEEEE

5. Thus the absolute encoder related alarms reset is complet
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Chapt:MODBUS Commuirsi cati on
6 . ARS485 Communication Wiring
The MODBU®Br ot communi catni ocbone apMDsedi ¢® se,r vwhideh valsl ow you to
parameters and perform the monitoring operation.
In the UMMSE&E-BBser vo drives, the communi e4a8t5i dmtmeeatftacd ihs€ NBs iamg
definitions of the communication connector terminals are as
CN3
Terminal No. Name Function

1 0

5 5 Reserved

3 485+ RS-485 communication terminal

4 ISO_GND

c 1SO_GND Isolated ground

6 485- RS-485 communication terminal

7 CANH CAN communication terminal

8 CANL CAN communication terminal
Note: Do not short terminal 1 and 2 of CN3.
CN4

Terminal No. Name Function

1 o} Reserved

2 o} Reserved

3 485+ RS-485 communication terminal

4 ISO_GND

s 1SO_GND Isolated ground

6 485- RS-485 communication terminal

7 CANH CAN communication terminal

8 CANL CAN communication terminal
Not e:
1Theength of the cabl e mehceulddnabaah |eensvsi rtochnamme nltO Owi t h mi ni mal el
di sturbance/Hoawewvwdrer einfcetthe transmission speed is above 9600b

wi t hin 1t50 nmeentseuara s mi ssaopg. accu

2Amaxi mum of 31 servo drives can be connected when RS485 is
of t hreetdB8dmar el levices are wanted toexpameéct, use the repeat
3CN3 of servo dseadse ciosenmtinwaly scabl e i nput t ewsnéadsa lc,0 marmuchi €h4 i ic
cabl e out gluft dgteirimi nrad ¢ dsvteas jcoomme cd o mmu n i ccoant needtnt dCridd le e mi & a | t o
the sleatvte $f atmean;d bal anceCN4esmsflal isnprohibited to connect
drives directUMDsvehreare smwsletrivipl elri ves are connected.

Exampl e:

When a48RS network is composed of a PLC and three servo driv
foll ows:
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PLCYCN3 of A, CN4 of AYCN3 of B, Cditderomi B&tCINBg orf e Ci, stCdNdc ef C
In the UMBS&EGEBGECservosdrihe communication met hodSB sp airsti.ngBy
usi ngCPt2hled 2, c tiotpver tXR 32he ofRmmunbB8BtanmMmuni.caThwa, it is necessar
CP2102 dri veoimputtheead,dséet idoenf i ni ti ons of the communication cor
Terminal No. Name Function
1 5V Isolated Power
2 D- Communication terminal
3 D+ Communication termina
4 DI Reserved
5 G Isolated ground
6. MODBUS Communi cation Rel ated Par amet e
Parameter No. Description Set.tl Control Meaning
Val i da
Pn700. 0 MODBUS baud r
[ 0] 4800bps
[ 1] 9600bps
[2] 19200bps
Pn700.1 Communication
[ O]N,Z ( MODBUS, ASCI I)
[ 1]EEZ ( MODBUS, ASCI |)
[ 2]0,¥ ( MODBUS, ASCI |)
Pn700 He x After restart ALL [3IN.3 ((MODBUS, ASCI 1)
[ 4]EEB ( MODBUS, ASCI |)
[ 5]0,B ( MODBUS, ASCI |)
[ 6]N, B ( MODBUS, RTU)
[ 7]EEB ( MODBUS, RTU)
[ 8]0,B ( MODBUS, RTU)
Pn700. 2 Communication
[0] SCI communicatio
[ 1] MODBUS SCI commu
Pn700. 3 Reserved
Pn701 | MODBUSax i s a d| Afterrestart ALL Axs addres§of MODBUS protacol
communication
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6. 3 MODBUS Communication Protocol

MODBUS communi cati on protocol i s only used when Pn700. 2 i s
communicati on: ASCI | (American Standard Cod(eRefnrort ei nifead mmatail o
mo de .

The next section describes the two communication modes.

6.3.1 Code Meaning

ASCI | Mo d e :
Everlyi t8 data is consisted by two AlsSCi ¢ dhtoa a6d4deHs(HEwadexiamp
expressed aes AB4LA,l] whidch cont ajannsd 606460 aass AMNSCII Il ccooddee 3346

ASCI | code for number 0O to 9, character A to F are as foll ow
Charact 60606 61606 6206 6360 6406 650 660 6706
ASCI I C{ 3 3k 34 3 34 35 3 3%
Charact 686 6906 6 A0 6BO 6Cbo 6DO 6EO 6FO
ASCI I C{| 3& 3 4 W 4 2 4 3 4 4 4 5 4 &

RTU Mode:
Ever-gi 88 data i s cebnisti shtexdadbeycitmad 4dat a, that is to say, a n
deci mal data 100 c aub ybbey teex pRTels sdeadt aa.s 6 4

Data Structure:
lbit characbet 8atm) (7

Pn700.1=-0 7 N Z Modbus ASCII™

777777 e S A
Start | ; : : : ! 1 | Stop | Stop
T A R A A S Y T
i 34 7-data bits 4": i
< 10- bits character frame >
Pn700.1=1 7 E I Modbus ASCII”
777777 T A R
Start | ! ! ! : ! 1 | Even i stop
T R R T R B - (A
i 34 7-data bits 4": i
< 10- bits character frame >
Pn700.1=2 7 O I Modbus ASCII®
****** 7‘*******\*******‘f******1*******‘F******T*******r******r******ﬂ_
Start | | | | | | | | 0dd | siop
T I R T R B -~ (A
i 34 7-data bits 4": i
< 10- bits character frame >

1it charac-bet Hatm) (8
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8§ N Z Modbus ASCIl /RTU”

D T FTT [ HE T [ . o T ]
- o Ao I doo R I S bomeeee ] L
| <« sdaabits >
%4 11- bits character frame >

8 E T Modbus ASCIl/RTU”

- 1 . P N T P T T T . ]
e U e L deeeo R Lo R boeeee- A —
| <« 8daabits >
%4 11- bits character frame >i

§ O I Modbus ASCIl/RTU”

- 1 . P N T P T T T T ]
e U e L deeeo R Lo R boeeee- A —
| <« 8daabits >
%4 11- bits character frame >i

Communication protocol structure:

Data format of communication protocol

ASCI | Mode:

STX Start char(a3g er 6: 6

ADR Communi cati,onlkytda essnt ai ns two ASCI I
CMD Referencelbpde conA8SChbk twdes
DATALn|Dat a conmtvwonrtdb¥mn e contain 4nRSCII|I <co
éé

DATA(O

LRC Checki ng, Ilcboyddee contains two ASCII|I <cod
End End codqgq 0I) ( CR)

End O End cod¢g 0 (LF)

RTU Mode:

STX Sl eep i ntleeravsatl 4o fbyattes transmission t
ADR Communi cat i onlkytda ess

CMD Referencelbyptde

DATALh|Data connwonrtdbynel2n

éé

DATA(O

CRC CRC check,i nttbhytod e

End 1 Sleep interval of at | east 4 bytes t
Communication protocol data format instructions are as follo
STX (communication start)

ASCII mode: ¢6: ©O6character

RTU mode: Sl eep interval of at (alue @asntat i4c ab yltye sc htarnagresdmi s ¢ @I
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communicat)on speed

ADR fhmonication address)

Valid communication address: 1 to 254
For example: communicate with the servo drive which address
ASCI |l mode: AODRGEMP2DNL068680
RTU mode: ADR=20H

CMD (command reference) and DATA (dat a)

DaagstrucsdHer € r rhiyneendmand. cRe@wlnenmrand codeaesi § od H owrs :

Command: c68é, read NvwoO.ds(word), N

Foexamplread s2t awdtridey Of2rOdrhseer v o wdii aonhcker ie®@ 5 . H

ASCIl | mode:

Reference information: Response

informati on:

STX i 0 STX fi: o]
600 6060
ADR . ADR . A
6010 010
600 6060
CMD . CMD .
0360 0360
600 Dat a numk 6060
6250 (count as 6456
Data start T .
006 00606
600 Content of 6060
606 address 0 6BO
Dat a numk 600 6106
(count as 6050 616
6250 Content of O0F©b
6FO data addrgye 6460
LRC check . A
086 00606
End 1 0 CR 6EO
(O ( ) LRC check R
Enao OA) (LF) 680
End 1 (0 ( CR)
Ena O0A) (LF)
RTU mode:
Ref erence information Response
informati on:
ADR 0N ADR 04
CMD 03 CMD 03
0 2:( hi-bgiht ) Dat a numk
Data start i 0 44
OG( I dwt) (count as
Dat a numhk 0 G Content of 0 Qi ( hi-bgiht )
(count as 0 2 addrezgo0 BL(Il dwt)
CRC check Co5( 1 dwt) Content of 1 R ( hi-bgiht )
CRC check B 3 ( hi-bgiht ) data addrye 4Q(1 dwt)
CRC check A3J( dDwt )
CRC check D 34 ( hi-bgiht )
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Refereodey, WG ite in one word
For example: wriitmtse@0®@b( @ade4ess 0200
ASCI | mo d e :
Reference information: Response information:
STX i: © STX A o
6050 _—
ADR —— ADR 000
616 61506
600 PP
CMD —— CMD 006
666 660
6050 606
6250 P
026
Data start 506 Data start o0
600
6050 606
600 606
Data cont éO? Content of 600
060 address 0 660
640 640
6950 9 A
096
LRC check 630 LRC check 3 6
630
End 1 (0dH (CR) End 1 (0D (CR)
End 0 OA) (LF) End 0 (OA) (LF)
RTU mode:
Reference information: Response information:
ADR 0L
ADR 04
CMD 0 &y
CMD 0 &
o 0 2 ( h i-bgi ht
Data start 0 2 ( h i-bgiht Data start 5 (|;?
t
0Q( | dwt G(low
o 0 G ( h i-bgi ht
Data cont 0 Qs ( h i-bgi ht Data cont 5 (I;?
Wt
64(1 it ll
CRC check 8 | bwt
CRC check 8Uu( Il bt % (
o CRC check 9 h i-bgi ht
CRC check 9 % ( h i-bgiht Rall bg
LRC (ASCIlIl mode) and CRC (RTU mode) error detection
LRC calculation in ASCII mode:
ASCI | mode uses [RRAuhdamgiyt uChiencakl) error detection value.
i s Hlo2A8 hex, themlist)akdken8 off by the unit of 256 in the
calculate and compensate, the final result is LRC error
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For

Add

exampl e:

from ADR d

reasenvowoaddyfedm 0201

at a

STX 66
6060
ADR —
6106
6060
CMD .
636
600
626
Data start —
606
616
600
Dat a numQg 6006
(count as 606
6106
6F0
LRC check —
686
End 1 (0D (CR)
End O OA) (LF)
to the | ast dat a.

OL+03+02+01+00Q+041=08

The compensatwywhweal Re iiss uB& d § 0 scoo mpReCn s ast ei FOO8 0 8 0 .
CRC calculation of RTU mode:
RTU mode uses CRC (Cyclical Redundancy Check) error detectio
The process of CRC error det ecoliloonwsv:al ue cal cul ation is show
Step 1: Léad irrega sienaméedFRERCO register.
Step 2: Run XOR calcul ation between t he-bfiitr sRCb irte g(i bsitte r0d)s d fc
and thed sressawletd to CRC register.
Step 3:h€hkowest bit (LSB) of CRC register, if it is 0, CRC
moves one bit to right, thgn run XOR calculation with AO0O01
Step 4: Go to step 5 till the third step hassbepn3executed f
Step 5: Repeat the steps from 2 to 4 for the next bit of in:
error detection value while all the bits have been executed
Note: After <cal cul adteitnegc toutn tvhaed u@RC tenrer &RC | ow bit should b
and then fill the high bit of CRC.
Pl ease refer to the following exampl e:
Read 2 wor ds dardodm etshses @f V@11 The fi nal CRC register content ce¢
data ins 8&8@W84t hen the instruction information is shown as f ol
Pl ease be siusr et rtahnastmiStdt ed before 37
ADR 0 M
CMD 03

Data start %];((T:»bg\j:,tlt))

Data numld OQ( hibgiht)

(count as 0O2( 1 dwt)

CRC check 94( 1 dwt)

CRC check 3 % ( hi-bgiht )
End1, EndO0O (Communication is complete.)
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ASCI | mode:
Communi cati on
RTU mode:
When the ti me
speed, it mea
Exampl e:

The foll owing
unsigned char
unsigned char
The function

unsigned int
int i,j;
unsigned
Whi | e (-F)e{n
crc_
for (]
I
crc_r
}el se{

crc_rag_reg

Unitronics

i s -eodedi wg ¢

exceeds

ns the

examp
* dat
|l engt

wil I r

int cr
gt h

reg "=
=0;j <8

f(crec_

eg=( ¢

t he

commun

|l e uses

a;
h;

eturn

u

k(unsig

c_reg

*dat a

hr é O[DHYW lainme (O AH)

sl eep interval by at |l east 4 byt
ication is finished.

C lhaen dgwagd itom qeeredrsattevoC P& rvaareu ee.r

nsigned integer type CRC value.

ned char * data,unsigned char | eng

XFFFF;

+ +;

clor ) o

reg

& 0

rc_reg

>>1:

)

x01) {
>>1)~"0xA001;
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6. 3.2 Communication Error Disposal

Probl ems that oonanawmi cauriomgare a result of the following

A Data address is incorrect while reading/writing paramet

A The data i s pmaotamei¢telri mgt heange while writing.

A Daatransmi ssichre cficaomlgt foarul t when communication is distur!l
Whethhe first and second communication faults occur, the ser\
frame.

When the third communication fault occurs, transmission data

is returned.

The for mat of error frame:

Host controller data frame:

star Sl ave statior Command Data address Checki

command

Servo drive feeds back error frame:

star Sl ave station Response Error codg Checki

c o mma rBdy

Error frame responsg@s code=command+80

Error, Gdde&Nor mal communication
04 Servo drive cannot identify the required functions
02 The required data address does not exist in the servo dr

0% The required dataotnakbkoweddr ({Beyond the maxi mum or mini
value of the parameter)
O4 Servo drive starts to perform the requirement, but cannc

For exaSweprlveoc dri ve ax,i swmiutmdiedtadi sp &Ba met er Pnl100 ies mangeal ¢ fow

parameter O0Pn0OlO6THE@~ servo drive wild.l feedback wa(nBegromdar tfhrea
parameter 6s maximum value or minimum value).
Host controller data frame:
starl Slave statio Command Dataaddr ess, co Checki
03 06 00200 ®6

Servo drive feedback error fr ame

star Sl ave statiorn Response Error code Checki

03 8 6 03
Besi des, affambesdat from host contr @l lietr dseltaevremisnteast itohne addadtrae
data. The servo drives wil!/l not feedback any frames.
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6. 3.3 Data Communication Address of
The communication par amettelre afddlrleswiersg atrablséh:own i n
Dat/Addr e(HEBX) Meani ng Description Oper at
Corresponding p
0000 ~ O3dParameter area ] Read/ wr
parameter | ist
07F1 ~07|Alarm information Ten al arms histo|Read on
0O7FB Spee@dference zero Read/ wr
07FC Torque reference Read/ wr
07FD lu zero offset Read on
07FE lv zero offset Read on
Moni tor dat a (co
0806 6 O )
di splayed dat a)
0806 Speed feedback U n:rptm Read on
0807 Il nput speed refer{Uniptmr Read on
0808 I nput torque refe Relative ratedto|Read on
0809 I nternal torque r|{Relative ratedto|Read on
low 16 bits of th o ]
080A Usedcdmj unct iloh Read on
pul se number
0808B Il nput signal stat Read on
080C Encoder signal st Read on
080D Qutput signal sta Read on
080E Pul sengetti Read on
080F Lowewits of presen Read on
Mi ddlI e | bwt sl160f
0810 ) Read on
|l ocati on
Mi ddlI e hibghs 16&f
0811 ) Read on
|l ocati on
0812 Hi ghbiltés of prese Read on
0813 Error pulse count Read on
Error pul samé d d boawn {
0814 ] Read on
bits
Error pul sné ddbehg
0815 ] Read on
bits
0816 Error pullsied6ohbnt Read on
0817 Setting pul slebictos Read on
Setting puthiseédlod
0818 ) Read on
bits
Setting pulmieddte
0819 . Read o
leits
081A Setting puHisghbdlibs Read o
081B Load inertia perc|l% Read on

Unitronics
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DatAddr eWEBX) Meani ng Description| Oper at
081C Servo aonodrolroadi ng| % Read on
081D Current alarm Read on
081E Servo wiortdirng tem|N Read on
081F Hi g6 bits of the Used in conjunct|Read on

pul se number

0900 MODBUSo mmuni cati ofDonot save whenp|Read/ wr
090E DSP version Version is expre|lRead on
090F CPLD version Ver sieoxnpriesssed byRead on
1010 Encodert munhtiinf orqgUniltrevol ution

1011 Encoder -tuirmdloe mat

Encoder -twiimdgloeg mat|{Unilt pul s

1012 )
bits
1021 Clear historical 0ICI ear Write o
1022 Clear current al a0i1Cl ear Write o
OEnabl e .
1023 JOG servo enabl ed ) Write o
OMi sabl e
OForward rotatiog .
1024 JOG forward rotat Write o
00Stop
OlReverse rotatiog .
1025 JOG reverse rotat Write o
00Stop
1026 JOG forwardatrom{OIForward rotatio
position( start s/ 06top
1027 JOG reverse rot{0iReverse rotati o
position(start si|00top
OIPause
1028 Pause at node pos
0OCancel pause
1040 Cl ear encoder al a0iCl ear )
Write o
1041 Clear enc-bden that|{01C|I ear
1070 Positiachfimmgcti on 01l: Start Write o
Not e:
1. aPameter area (commuhOOGBfEIi on address 0000
Parameter address is relevant to the parameters in the param
For e X apnaprl aeme t er Pn0O0OO i s relevant thjo pEamanuetierat Pod 0 hddises

communi cation pacBfess e0®@p=rati onyitso tahdedrrretsesd DPDr0at i on t o Pr
communi cati amsi mpdth ewd ptair ameéet er awinlglabpwe beddavo drive wildl r

operation unsuccessful signal

2Al arm information R age area (07F1

Hi storical al anDescription Communicati on 4
0 Hi storical alarm 1 07R1
(the | atest al ar m)
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1 ~ 8 Hi stori al 9al ar m 07R2 O0%WFO

9 Hi storicathalBumtiiéest( al|07 KA

3 Monitor ¢a&aB8akake a
The monitor data is corresponding to servo drive panel di spl

For exampdrredmendi ng data of caMmimpeédagétom mg)dries sFBRBB® 7
Therefore, the-l12p8edmsetting is

4 MODBUS communication |1 O signal

Use communication to contrbol |bdehgsiaavadd lad tseirgnpadwe rT hofsf .dat a w
ltopsrated with Pn512 and Pn513 as the communication input |

Pn512 and Pn513 enable the | O bit, the | O can be controll ed

5. SoftwareEdyersion (090
Use digit to reprecfeDBdmeecesvondr For exampl e, i i, tihte meeaands otul

sof tware v2r®li.on is D
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7.1

Servo

dr i

vV e

Specificatio

and

ns

Character s

and

Mo d e |

S

Continuous Output Curren 0.95 1. 04 1.4 2.8 4.0 6.0 9.0 12.(q 18.QqQ 28. 3.2 5.0 6. 4 9.0 15.
Max. Output Current [ Arf 3.0 3.3 4. 2 8. 4 12.QqQ 210 28. (¢ 42.(q 460 640 9.6 15.¢q 19.24 27.0q 45.
Main I nput Powerlk\BAapply 0.2 0.3 0.5 0.9 1.3 1.8 2.5 3.5 4.5 7.5 1.8 2.8 3.5 5.0 8.
DC24V Power Supply Capad & ) ) i i i i i i i 30.¢Q 30.Qq 30.(QQ 45.Q 45.
Sin®hase Thr-ekase
Main Cir|/200230VAC 200230VAC Thr-pkease #80NAC+1019% %( 50/ 6
+10%1l5% (50/ 60Hz) +10%1l5% (50/ 60Hz)
Il nput Suopmelry
Singhase 2 4VDC
+10%15% (50/60Hz) +10%15%
Control Method SVPWHRontrol
Feedback Serial Encodélr0:4 81537 18037828P® ORR
. Ambi ent t e®preSibat ur e:
Ambi ent/ Stor age
Storage te®pe8BHture:
Operatilambient/ Storage |5%9% RH (with no condensation)
Conditi (Elevation 1000 n eosrs
Vibration/ ShockRVibration Res%i stmpaet ®Re8mbsance: 19.6m/s
El ectric Power S/ TN system *3
Configuration Basmount ed
Speed Control Rg1:5000
Perform Load
Speed |0 100% Il oad: NO.O01% or less (at rated speed)
Regul at i
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Vol tage .
Regul at 2 |Rated voltage N10%: 0% (at rated speed)
Regul at i
Temper at - -
| 25NENO0. 1% or |l ess (at rated speed)
Regul at i
Referenc/N10VDC at r@Vardi alre ue@ tit0iviDgC)r ange: N
Anal og Vol tage Max. input voltage: N12V
Torque I nput
Ref er en AboutgdiOMabove
Control | mpedanc
I moot Circuit
10=s
Constant
Referenc/N10vDC at rated speed Ol YavD&bl e setting range: N
Vol tage |Max. vopuage: N12V
Anal og Input
AboutqdiOMabove
Referen|l mpedanc
Circuit
10s
Constant
Speed Rot ati on
Control Speed Directi o WithRCON signal
Sol Sel ectio
el ecti
Speed
. Speed71 to
Sel ectio
Soft
Functio|Start 010s (Can be set individually for acceleration and deceleration.)
Setting
- Sign + pulse train; CCW + CW pulse train,;
€] o
s 90Aphase dphaheerefipbae A + phase B)
For m No#nnsul ated |inde drcekFreéttbout + 5V), open
PositiofPulse 71T multiplier: 4Mpps
Control [Referen T2 multiplier: 2Mpps
Frequenc|i 4 multiplier: 1Mpps
Open collector: 200Kpps
Frequency will betghien dtuot yd ercatiinoe ewmhreonr occur s.
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Positio

Referen|Position 16 postion nodes can be set.
Setting

Encoder DividingPha®#e piBaseiCasdine driver output
OQut put Number of ditengding pul ses

Number o
8 channel s

Sequenc channel s

Signal allocations and positive/ negative |l ogic modifications:
FunctionfServo(/@N P contEONAal arm (rARISR&Stf posi tion @rChRroroMaear r unP-Qly pbdv éi $edr unN-QTy 4
forward c(ri@lkmeveérismétcdrlCnandi snot on.

I nput

Number o h |
|/ gnal 4 channel s

Sequenc channel s

Signal allocations and positive/ negative |l ogic modifications:
Output FunctionfPositioning completion(/-COPNgr,vo prectdtrconndiettent e 0hV-RDGON)or gee vioi mieady (¢ v
out put (/ BK),senhlcm@@y O@epultravel (/OT).
Regenerative FunO. MhKi . kBNi nt ernal regenerative resistor
Protection Funct Overcurrent, overvoltage,|l ow vobkpagd, ebverl oad, regeneration error, over
Utility FunctionfnAlarm tr,a08 pleacak liomarti a detecti on, et c.

Di splay Functi on CHARGQEedP OWE®T e)fni veeedment L EDS paBudll toper ator)
Communi cation FURS485 communi M@bDBUO8 pplAtN ccoolmmuni ¢CaAtlpen popbt ocol
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7.2 Servo drive Dimensional Drawings

umMpooooB / 0001B / 0002B / 00048B

Unit: mm N am ephte 20
Ej | e— AN M E
O f b
7oAl [
o
©
—e ] = A
———=T
[~ ]
| Lq.l P
=
=5 W )
\ur . | ﬂ] — — m e
rA 75" 180 180 |
[ e T
M ounthgH okD agram
2-M 4
|

uMBoOOO7C / 0010C

Unit: mm 944 . N am ephie
THOOOOOOmmommo o = \Xxxﬁ
=3
/
@
o e
Aibw (Fi@]
=
H N o
Il = =
I [
INInnnnnnnnnm i
CoohgFan - 75 180
[

M ounthgH okD agram

]—U EEl

QEaEoea
00000000
OO i0g
00000

186
174

”{L\ﬁ :
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uMBpOO10C / 0015C / 0020C / O0010E / O0OO15E / O0020E
Unit: mm 944 N am ephie
[ HCH 1L —
i o=/
3
/
v
=T
(=121
=S
" L o ©
By
e
C;mFan lA.rb \Ground Terminal 75 = *®
2-M4Screw 180
. 100
© M ounthgH ok D agram M 4
B
55 89 :
100
uMBoo30cC / oos50cC [/ 0030E / 0O050E
. 4M 5
Unit: mm Atbw
M ountigH okD agram /7 % N am ephte
© — (o5 i i J —
o1
I I
| | “
| | .
2| | Nl :
| | Tors] T
i ‘ T 4 Soow
2]
L | E— = O 55
B 112 GroundTem hal T 75”7 2045
125 %Amw 2-M 4Screw
125
\
|
CoohgFan
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73Sermot$peci fications

The specification of UMM-T BAI -B1 model motor is as shown in the following table.

Voltage 200VAC
Motor model UMM-ZBAZ-B1 0000 0001
Rated output power kW 0.05 0.1
Rated torque N*m 0.16 0.32
Peak torque N*m 0.48 0.96
Rated current Arms 0.6 11
Peak current Arms 17 3.0
Rated speed r/min 3000
Maximum speed r/min 5000
0.019 0.035
Rotor inertia x10 -4kg*m2
(0.05) (0.052)
0.374 0.508
Weight kg
(0.566) 0.7)
Rated voltage of b rake DC24V +10%
Rated power of brake w 4
Hold torque of brake N*m 0.318

17 - bit absolute encoder

Encoder
131072P/R
Thermal endurance class F
Ambient temperature 0~ +40 (No frozen)

Ambient humidity

20%~80% RH( No condensation)

Derating rate %

82.1% 89.5%

Anti -vibration performance

49m/s *

Protected mode

Fully enclosed, self -cooling, IP65 ( exclude

the shaft extension  if not equipped with an
oil seal ; exclude the connector if not

equipped with an waterproof plug)

uni

Note: The values in parentheses are for servo motors with holding brake.
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The specification of UMM-T T T-B2 UMM-I T T-B3 and model motor is as shown in the following table.

Rated output power kw 1.0 1.0 15 15 2.0 2.0 3.0 3.0 5.0 5.0
Rated torque N*m 4.78 4.78 7.16 7.16 9.55 9.55 14.3 14.3 239 239
Peak torque N*m 14.3 14.3 21.5 21.5 28.7 28.7 36.5 43.0 54.3 71.6

Rated current Arms 5.8 3.0 8.2 4.3 11.3 5.7 18.0 8.8 28.0 15.0
Peak current Arms 17.4 9.0 24.6 12.9 33.9 17.1 54.0 26.4 84.0 45.0
Rated speed r/min 2000
Maximum speed r/min 3000
Rotor inertia x10 -4kg*m 2 13.2 (14.3) 18.4 (19.5) 23.5(24.6) 41.3 (44.5) 65.7 (68.9)
Weight kg 7 (8.5) 8.9 (10.4) 10.8 (12.3) 16.63 (20.23) 24.3(27.9)
Rated voltage of b rake DC24V +10%
Rated power of
w 195 35
brake
Hold torque of
N*m 12 40
brake
20-bit incremental encoder 1048576 P/R
Encoder
23-bit absolute encoder 8388608 P /R
Thermal endurance class F
Ambient temperature 0~ +40 (No frozen)
Ambient humidity 20%~80% RH ( No condensation)
Anti -vibration performance 24.5m/s ?
Protected mode Fully enclosed, self -cooling, IP65 ( exclude the shaft extension if not equipped with an oil seal )

Note: The values in parentheses are for servo motors with holding brake.

The specification of U MM T T-B 4model motor is as shown in the following table.

Rated output power* kW 0.05 0.1 0.2 0.4 0.75 1
Rated torque* N-m 0.159 0.318 0.637 1.27 2.39 3.18
Peak torque* N-m 0.557 111 1.91 3.82 7.16 8.8
Rated current* Arms 0.9 11 15 2.9 5.1 6.9
Peak current* Arms 3.3 4 4.7 9.2 16.1 19.5

Rated speed r/min 3000
Maximum speed r/min 6000
0.023 0.0428 0.147 0.244 0.909 1.14
Rotor inertia x10 -4kg-m 2
(0.0268) (0.0465) (0.179) (0.276) (1.07) (1.30)
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Voltage 200VAC
Motor model UMM-T T T-B4 0000 | 0001 | 0002 0004 0007 0010
0.9 1.3 2.6 3.1
Weight kg
(1.3) 1.7) 3.2) (3.8)
Rated voltage of b rake DC24V+10%
Rated power of brake w 4 7.4 9.6
Hold torque of brake N-m 0.32 15 3.2
20-bit incremental encoder 1048576P/R
Encoder
23- bit absolute encoder 8388608 P/R
Thermal endurance class F
Ambient temperature 0~ +40 (No frozen)
Ambient humidity 20%~80% RH ( No condensation)
85% 90%
Derating rate % 95% 95% 95% 95%
Vibration ~ working 49m/s2 5G orless notworking 24.5m/s2  2.5G or
Anti -vibration performance less

Impact 98m/s2  10G or less

Fully enclosed, self -cooling, IP65 ( equipped with an oil seal , exclude the
Protected mode

cable connection)

Note:
1. The values in parentheses are for servo motors with holding brake.

2. The above specification can be achieved only if equipped with UMD- -B3 and use 220VAC supply voltage.

3. The above rated torque can be achieved only if 250mm x 250mm x 6mm aluminum radiator fin is
installed and the ambient temperature is 0 -40
4. values with * are the typical values when the motor is equipped with UMD- -B3 and the

armature coil temperature is 100

5. Rated output power  of the motor with oil seal is reduced according to the table
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7.4 Servo Motor Dimensional Drawings

UMM-T

i1 -B1dimensions

Uni t: mm
Encider Connector Motor Connector
u
LL LR =
— < - -
-
Cross Section
[=
u£ % LF A-A
3 H% LE gLc
J I LH —~.\
- —
5 r—-// oK (\Tﬁl ~l oA
] J 51 ¥ Tap=Depth
A ! . / \
= 9| = H= L
a2, 3 |
A A &1
j& AN 4017
- T
w
(o]
Tap
Dimension S Key
UMM -T T T-B1 L LL x depth
LR |[LH | LG | LE |LF |LC | LA | LB | LZ QK W | T| U
0000 84.5(120.1) 59.5(95.1)
25 2 20 |25 | 5 | 40 | 46 | 30 | 45 M3x10L 16 3 (3|18
0001 98.5(134.1) 73.5(109.1)
Note: The dimensions in parentheses are for servo motors with holding brake.
Unitronics -148




Chapter 7: Specifications a UMD AC Servo Installa
UMM-1 11 I-B2 and UMM-I1 | B3 dimensions
L
LL LR Unit: m
KB2
KB1
LF
| I|'-1 LE = v
|
| | || ‘T‘\I
| - L L/
"4 — =11 I T
] [ H
g s QK aL
A Cross Section A-A
[
i = — o — =
| S—— om
-
A
— 2
1 [ i 77}
d o]
Dimension key
N Tap
UMM -T T T-B2 L LL KB1 KB2 KL1 | KL2 S
LR|LE|LF|LC |[LA | LB | LZ xdepth |[QK [QL |W
0010 203(245.5) | 148(190.5) | 80(103.2) | 131.5(174)
0015 225(267.5) | 170(212.5) | 102(125.2) | 153.5(196) | 117 [60.5 |55 | 4 |12 |130 | 145 | 110 9 |22| M6x20L |40 | 5 | 8
0020 247(289.5) | 192(234.5) | 124(147.2) | 175.5(218)
Dimension key
SN Tap
UMM -T T T-B3 L LL KB1 KB2 KL1 | KL2
x depth
LR|LE|LF|LC [LA| LB | LZ |S QK |QL | W
0030 307(378) | 228(299) 143 203(274) | 140 | 79 |79 |3.2 |18 (180 |200 |114.3 |13.5 |35 | M8x16L |55 | 6 |10
0050 357(428) | 278(349) 183 253(324) | 140 | 79 |79 |3.2 |18 (180 |200 |114.3 |13.5 |35 | M8x16L |55 | 6 |10
Note: The dimensions in parentheses are for servo motors with holding brake.
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UMM-I_I II-B4 dimensions
Uni t mm
AR50 A
LF
LE
aK |
& |
L
o U I
Ic
LR LL
L
o Dimension Tap Key
UMM -T T T-B4 L LL S
LR|LE | LF | LC | LA | LB | LZ x depth QK T U Q
0000 BA 92.5 (126) 62.5 (96) 25 |25 | 5 | 40 | 46 | 30 | 43 8 M3X6 14 3 1.8 |225
0001BA 108.5 (142) 78.5 (112) 25 |25 | 5 | 40 | 46 | 30 | 43 8 M3X6 14 3 1.8 |225
0002BA 108 137 78 107 30 | 3 7 | 60 | 70 | 50 | 55 | 14 M5X12 20 5 3 27
0004BA 129 158 99 128 30| 3 7 | 60 | 70 | 50 | 55 | 14 M5X12 20 5 3 27
0007CA 141(184) 111(144) 40 | 3 8 |80 | 9 | 70 | 66 | 19 M6X12 25 6 35 37
0010CA 155(198) 125(158) 4 | 3 8 |8 | 9 |70 |66 | 19 M6X12 25 6 35 37
0002BN 126.5 155.5 96.5(125.5) 30| 3 7 |60 | 70 | 50 | 55 | 14 M5X10 20 5 3 27
0004BN 147.5(176.5) 117.5 1465 30 | 3 7 | 60 | 70 | 50 | 55 | 14 M5X10 20 5 3 27
0007CN 159.5(202.5) 129.5(162.5) 4 | 3 8 |8 | 9 | 70 | 66 | 19 M6X12 25 6 35 37
0010CN 173.5(216.5) 143.5(176.5) 4 | 3 8 |8 | 9 | 70 | 66 | 19 M6X12 25 6 35 37
Note: The dimensions in parentheses are for servo motors with holding brake.
Unitronics -159




Appendi x
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UMD AC Servo

I nstall a

Ap p e n d:iParamiters

A. 1

Par am@melri-BBi st

Parameter
No.

Name

Uni t

Setting
Range

Factory

Setting

Setting

Invalidation

Pn000

Bi nary

Pn000.0:Ser vo ON

Pn000.1: Forward rotation input signal
prohibited ( RO T)

Pn000.2:Rever se rotation
prohi b-OTgd (N

Pn000.3:Al arm out put when

instantaneous power |

0~1111

Af ter

r

Pn001

Binary

Pn001.0:CCW, CW sel ecti on
Pn00l.1:Anal og Ispeed enabl
Pn001.2:Anal og torque | in
Pn001.3:2nd el ectronic ge

0~1111

Af ter

Pn002

Binary

Pn002.0: Electronic gear switching mode
Pn002.1:Reser ved

Pn002.2: Absolute encoder selection
Pn002.3:Reser ved

0~0111

0010

Af ter

Pn003

Binary

Pn003.0: Reserved

Pn003.1: Reserved

Pn003.2: Low speed compe
Pn003.3: Overl oad enhanc

0~1111

Af ter

Pn004

He x

Pn004.0: St op mode
Pn004.1:Er r or counter <cl e
Pn004.2: Ref erence pul se

Pn004.3:l nver ses pul se

0~0x3425

Af ter

Pn005

He x

Pn005.0: Tor que f eedf or war
Pn005.1: Cont r ol mo d e
Pn005.2: Owtt ol erance al ar
Pn005.3: Reserved

0~0x33E3

Af ter

Pn006

He x

Pn006.0: Bus mode

Pn006.1: Reser ved

Pn006.2: L efw equency vibra

switch

0~0x21

0x0d 2

Af ter

Unitronics

-151




Appendi RarAamet er s UMD AC Servo Installa
Parameter ) Setting Factory Setting
No. Name unit Range Setting Invalidation
Pn006.3:Reference input filter for open
collector signal
Binary
Pn007.0: Wider the width of C pulse or not
Pn007 Pn007.1: Reserved o} 0~0x1111 0 After restart
Pn007.2: Reserved
Pn007.3: Torque filter
Pn00O8 |Reserved o} 0 0 After restart
Binary
Pn009.0: Reserved
Pn009 Pn009.1: Reserved o} 0~0100 0 After restart
Pn009.2: Electronic gear selection
Pn009.3: Reserved
He x
Pn010.0: Automatic id
Pn010 function enabled o} 0~0x0101 0x0001 After restart
Pn010.1: Reserved
Pn010.2: Reserved
Pn010.3: Reserved
Onl iArudg-odj ust
Pn100.0: Load inertia setting
Pn100 Pn100.1: Online Auto-Adjust setting o} 0~0x0036 0x0011 Af treerst
Pn100.2: Reserved
Pn100.3: Reserved
Pn101 Machine rigidity sett o} 0~36 10 Immediately
Pn102 Speed | oop gain rad/s 1~4000 250 Immediately
Pn103 Speed | oop integral t 0.1ms 1~4096 200 Immediately
Pn104 Position | oop gain 1/s 0~1000 40 Immediately
Pn105 Tor queef erence filter t 0.01ms 0~2500 100 Immediately
Pn106 |General servo gain % 0~20000 100 Immediately
Pn107|2nd speed | oop gain rad/s 1~4000 250 Immediately
Pn108|2nd speed | oop integr 0. 1ms 1~4096 200 Immediately
Pn109|2nd polsadp ogai n rad/s 0~1000 40 Immediately
Pn110(2nd torque reference 0.01ms 0~2500 100 Immediately
Pn111 Speed bias rpm 0~300 0 Immediately
Pn112 Feedfor ward % 0~100 0 Immediately
Pnl13 |Feedf or wtairme fé¢dnetrant 0. 1ms 0~640 0 Immediately
Pnl14 |Torque feedforward % 0~100 0 Immediately
Pnl1l15|Torque feedfiomawacdné§i 0.1ms 0~640 0 Immediately
Pnl116 |P/ Pl switching condit 0 0~4 4 After restart
Pnl17 |Torque switching thre % 0~300 200 Immediately
Pnl118 |Of fset counter switch puls 0~10000 0 Immediately
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Parameter Name Unit Setting Factory Setting
No. Range Setting Invalidation
Pnl119 |Setting acceleration 10rpm/s 0~3000 0 Immediately
Pnl120|Setting speed switchi rpm 0~10000 0 Immediately
Pnl121|Gain switching condit o} 0~-8 0 After start
Pnl22|Switching delay ti me 0.1ms 0~20000 0 Immediately
Pn123|Threshold switching | 0~20000 0 Immediately
Pnl24|Actual speed threshol rpm 0~2000 0 Immediately
Pnl25|Position gain switchi 0.1ms 0~20000 0 Immediately
Pnl26 |Hysteswbstishing o) 0~20000 0 Immediately
Pnl27|Low speed detection f 0.1ms 0~100 10 Immediately
l:)anBSpeed gain accelerati 3 0-3 3 Immediately
dur i ngAotAdijrue t
Pnl129|Low speed correction o} 0~30000 Immediately
Pnl130|Friction | oad 0.1% 0~3000 Immediately
Pnl131|Friction compensation rpm 0~100 0 Immediately
Pn132|Sticking friction |oa 0.1%/;000rp 0~1000 0 Immediately
Pn146 |Notch 1If itlrteepr swi dt h ) 0~15 2 Immediately
Pn147 |Notch 2fitlrtaepr swi dt h o} 0~15 2 Immediately
Pn200|PG divided ratio Puls 16~16384 16384 After restart
Pn201|16bitl1st el ectronic gea o} 1~65535 1 After restart
Pn202|16bitel ectronic gear den o} 1~65535 1 After restart
Pn203|16bit2ndl ectronic gear o} 1~65535 1 After restart
Pn204 Position reference Acceleration 0.1ms 0-32767 0 immediately
/deceleration time constant
Pn205|Position reference fi 0~1 0 After restart
Pn206 |[Reserfvoerd manufacturer 16 ~ 65535 32768 o}
Pn207 :~06k torque dnethodn-g-2430 % 0~200 20 Immediately
Pn208 IA_:O ck time dumdhog -1k2e3m 0.125ms 0~10000 100 Immediately
Pn300|Anal og speed referenc rpm/iv 0~3000 150 Immediately
Pn301|Anal og speed given ze 10mv -1000~1000 0 Immediately
Pn302|Reserved 0 0 o}
Pn303|Reserved 0 0 o}
Pn304|Parameter speed rpm -6000~6000 500 Immediately
Pn305|JOG speed rpm 0~6000 500 Immediately
Pn306|Soft start accelerati ms 0~10000 100 Immediately
Pn307|Soft start decelerati ms 0~10000 100 Immediately
Pn308|Speed filter time con ms 0~10000 0 Immediately
Pn309|S curve riseti me ms 0~10000 0 Immediately
Speed reference curve
Pn310|0: Sl ope o) 0~3 0 After restart
1:S curve
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Parameter ) Setting Factory Setting
No. Name unit Range Setting Invalidation
2:brder filter
3:"brder ilter
Pn311|S form selection o} 0~-3 0 Immediately
Pn312|DP communication JOG rpm -6000~6000 500 Immediately
Pn316 |l nternal speed 1 rpm -6000~6000 100 Immediately
Pn317 |l nternal speed 2 rpm -6000~6000 200 Immediately
Pn318|Ilnternal speed 3 rpm -6000~6000 300 Immediately
Pn319|Ilnternal speed 4 rpm -6000~6000 -100 Immediately
Pn320 |l nternal speed 5 rpm -6000~6000 -200 Immediately
Pn321l1l|Ilnternal speed 6 rpm -6000~6000 -300 Immediately
Pn322|Ilnternald speed rpm -6000~6000 500 Immediately
Pn400 Torque reference gai n| 0.1V/100% 10~100 33 Immediately
Pn401|Forward interinal torgq % 0~400 300 Immediately
Pn402|Reverse interggnal torgq % 0~400 300 Immediately
Pn403 |Forward exterf;pal torgq % 0~350 100 Immediately
Pn404 |Reverse exterhal torg % 0~350 100 Immediately
Pn405|Plug braking torque | % 0~300 300 Immediately
Pn406 |Speed | i mit cdurtirmd t o rpm 0~6000 1500 Immediately
Pn407 |Notch filter 1 freque Hz 50~5000 5000 Immediately
Pn408|Notch filter 1 depth o} 0~23 0 Immediately
Pn409 |Notch filter 2 freque Hz 50~5000 5000 Immediately
Pn410|Notch filter 2 depth o} 0~23 0 Immediately
Pn 411 |Low frequency jitter frequency 0.1Hz 50~500 100 Immediately
Pn 412 |Lowfrequency jitter damp o} 0~200 25 Immediately
P n 4 1 3 |Torque control delay time 0. 1ms 1~2000 100 Immediately
Pn414|Torque control speed rpm 10~1000 50 Immediately
Pn415|Anal og torque given z 10mv -1000~1 0 Immediately
Pn416 |[Reserved o} 0O ~ 10 0 o}
Pn500|Positioning error puls 0~5000 10 Immediately
Pn501|Coincidence differenc rpm 0~100 10 Immediately
Pn502|Zero cl amp speed rpm 0~3000 10 Immediately
Pn503|Rotation detection sp rpm 0~3000 20 Immediately
Pn504 |Of fset counter overfl 256Puls 1~32767 1024 Immediately
Pn505|Servo ON waiting time ms -2000~2000 0 Immediately
Pn506 |Basic waiting fl ow 10ms 0~500 0 Immediately
Pn507 |Brake waiting speed rpm 10~100 100 Immediately
Pn508 |Brake waiting ti me 10ms 0~100 50 Immediately
Pn509 |All ocate input signal o} 0~OxFFFF 0x3210 After restart
Pn510|All ocate input signal o} 0~OxFFFF 0x7654 After restart
Pn511 |Al |l ocate otud ptuer mii gala o} 0~0xOBBB 0x0210 After restart
Pn512|Bus control input ter o) 0~1111 0 Immediately
Pn513|Bus control input ter o) 0~1111 0 Immediately
Pn514 |l nput port filter 0.2ms 0~1000 1 Immediately
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Parameter ) Setting Factory Setting
Name Uni t ) o
No. Range Setting Invalidation
Pn515|Alarm port filter 0. 2ms 0~3 1 Immediately
Pn516 |l nput port signal i nv d 0~1111 0 Immediately
Pn517 |l nput port signal i nv 4 0~1111 0 Immediately
Pn518|Dynamic brake ti me 0.5ms 50~2000 1250 Immediately
Pn519 |Serial encoder error 0.1ms 0~10000 3 Immediately
Pn520|Position complete tim 0.1ms 0~60000 500 Immediately
Binary
Pn52101 f connected exte
resistor
Pn521 4 0~1111 1000 After restart
Pn52Reserfvoerd manuf act y
Pn52Re8erfvoerd manuf act y
Pn52Re8erfvoerd manuf act y
Pn522|Reserved o}
Pn523|Reserved o}
Pn524 |Reserved o}
Pn525|Overl oad alarm thresh % 100~15 100 Immediately
Temperature threshol g .
Pn526 N 50~180 110 Immediately
alarm(Onl yuMbabl ¢4/ 18
Pn527 |Reserved 10mv 0~520 500 o}
Pn528|Output signal inverse o} 0~1111 0 Immediately
Pn529 |Torque detection outp % 3~300 100 Immediately
Pn530|Torque detection outp ms 1~10000 5000 After restart
Pn531|Reserfvoerd manufacturer o} o} o} o}
PositionJPQPte nitnt o Immediatel
Pn600 ) ® f 10000puls -9999~9999 0 Y
(high I evel)
PositionJPQPe nitnt o Immediatel
Pn601 " f puls -9999~9999 0 Y
(low |l evel)
e é
Positionl PQIfsbBei ntn t o | ]
Pn630 ) 10000 puls -9999~9999 0 Immediately
(high I evel)
Positionl PQIfsbei ntn t o | )
Pn631 puls -9999~9999 0 Immediately
(low |l evel)
Pn632|JPOSOGi pt to point spe rpm 0~6000 500 Immediately
éé
Pn647 |JPOSODbD5np to point sp rpm 0~6000 500 Immediately
JPOSDi pt t oo ptdrisatlt or d Immediately
Pn648 ) 0.1ms 0~32767 0
ti me
éé
JPOS1&i npt t ®o rptarsanlt or d ]
Pn663 ] 0.1ms 0~32767 0 Immediately
ti me
Pn664|JPOSOipt to point sto 50ms 0~300 10 Immediately
éé
Pn679 |JPOS1bi mpt to point st 50ms 0~300 10 Immediately
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Parameter ) Setting Factory Setting
No. Name unit Range Setting Invalidation
Pn680|Reserved o} o} o} o}
He x
Pn681.0:Si ngl e/ cyclic, st
Pn681l selection o} 0~0x0133 0x0000 Immediately
Pn681.1: Change step and
Pn681.2: Change step inpu
Pn681.3: Reser ved
Pn682|Programme mode o} 0~1 0 Immediately
Pn683|Programme start step 0~15 0 Immediately
Pn684|Programme stop step 0~15 Immediately
Search travel speed
Pn685 (contact reference); rpm 0~3000 1500 Immediately
reference point (hitt
in position homing co
Leave travel switch s
control (cont;act refer
Pn686 |Speed of finding refe rpm 0~200 30 Immediately
origin signal ORG) in
control
Pn687 |Position teaching pul 10000puls -9999~9999 0 Immediately
Pn688|Position teaching pul puls -9999~9999 0 Immediately
Pn689 |Homi ng Mode Setting o} 0~0111 0 After restart
Pn690 |Number of error pul se|l 10000puls 0~9999 0 Immediately
Pn691|Number of error pul se puls 0~9999 0 Immediately
He x
Pn700.0. MODBUS communi ca
rate
Pn700 |Pn700.1: MODBUS protocol o} 0~0x0182 0x0151 After restart
Pn700.2: Communi cation pr
sel ection
Pn700.3: Reser ved
Pn701 MODBUS axis address o} 1~247 1 After restart
Pn702 |Reserved o} o} o} o}
Pn703 |CAN communication spe o) 0~0x0015 0x0005 After restart
Pn704|CAN communication con o} 1~127 1 After restart
Pn705|32itlst electronic gea o} 0~9999 0 After restart
Pn706 |32itlst electronic gea o} 0~9999 1 After restart
Pn707 |3 2itel ectronic gear den o} 0~9999 0 After restart
Pn708 |3 2itel ectronic gear den o} 0~9999 1 After restart
Pn709 |32it2st el ectronic gear o} 0~9999 0 After restart
Pn710|32it2st el ectronic gear o] 0~9999 1 After restart
Pn840 Hex o} 0x0000~ o} After restart
Pn840.0: Encoder mode O0XOF3E
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Parameter ) Setting Factory Setting
Name Uni t ) o
No. Range Setting Invalidation
Pn840. 1: Mot or design
Pn840. 2: Servo drive
Pn840. 3: Reserved
Note: The setting range and factory settincgapoafciPRny01 to Pn40
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A.2 Paramet @ive-l iB3 det ai |
Parameter o Settin Contr . i
No. Description valida Mo d e Function and Meaning
Pn000. 0 Servo ON
[ 0] E x tONr reanla b3S e d .
[ 1] ExtONr als a®l ed. Servo
signal is turned OIRD&uUT an
output .
P n 0 0 Garviard rotation input signal prohibited
(PT)
[ E]xt eP-®Oal enabl ed. Operat ¢
sequence Ber00®4n@ when tra
[ 1] ExtOelr Mals abh | ed.
Pn000 Binary After restart ALL Pn000.2 Reverse rotation
(POT)
[0] Ext®©®TnahaNl ed. Operate
sequence settimegn itnr &Pwmello 4
[ 1] ExtCelr dals ab | ed.
Pn00O0.3 Alarm output whe
l oss (AL M)
[0] I nstantaneous power | 0
al arm output
[1] I nstantaneous power | o
out put
Pn00O1. 0CCW, CW selection
[0] Sets CCW as forward d
[1] Sets CW as forward di
Pn00O1.1 Analog speed | i mi
[ 09et s the value of Pn406
Pn001.0 during torque control
ALL [ 1Use the lower speed between V-REF and Pn406
Pn001.1 as an external speed limit input.
Pn001 Binary After restart ! Pn001.2 Analog toraque 1in
Pn001.2 [0] Sets Pn401~Pn404 as t
P,S [1] Sets the value corres
PnO0OOl|voltage as torque | imit.
P Pn001.3 2ndcebeatrenabl ed
[ 0] 2nd el ectronic gear
used to switch P/ PI
[ 1] 2nd el ectronic gear
only
used as 2nd el ectronic ge
1002 Binary After restart ALL Pn002. OEIl ectsrwanticdhi gnega rmo d 6
[0] Corresponding time se¢
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
Pn203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
__PCONdisshled | PCON disebled
Reference pulse
e e P
tT t2>1ms
[1] Corresponding time se¢
‘Pr1203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
PCON disabled | PCON disabled
Reference pulse
e At e e
tT t2>1ms
Ti me sequence when Pn002.
Pn203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
PCON disabled | PCON disabled
Reference pulse
mrrtel e s e L
tT t2 t3 t4>Ims
Error time sequence
Pn203
Pn201 Electronic gear numerator 2 Pn201
Electronic gear numerator 1 PCON enabled Electronic gear numerator 1
PCON disabled PCON disabled
Reference pulse
U Pt e e
tr t2>1Ims
PnOOReserved
Pn002. 2 Absolute encoder
[ 0] Use absolute encoder
[1] Use absolute encoder
Pn002. 3 Reserved
Pn003.0 Reserved
PnOoOOReserved
Pn003.2 Low speed compens
[0] Without | ow speed cor
[1] With | ow speefiecoor mo
creeping, but the degree
Pn003 Binary After restart ALL determined by the setting
Pn003.3 Overload enhancen
[ 0] Without overload enhad
[1] With omeemeatd €&ohatio
enhance the over |Seardv oc anpoa
exceeds the 2 times rated
frequent power ON/ OFF occ
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Parameter
No.

Description

Setti
Val i da

n

Contr
Mo d e

Function and Meaning

Pn004

He x

After restart

Pn004.0
ALL

Pn004.1
P

Pn004.2
P

Pnoo4
P

Pn004.0 Stop Mode

Pn00Ode6i des hoadwve tnootsotro pu nt
situations:

A. -QT/-OIT have bee@vaact iy v aty
B.l &rm occurs

C.Ser Power supply is down.
D. Servo (dn sarblef iGONmMamn g 1
Explanation of each option:

(Options 1, 2vaYye for all

[0]. Mot or wi || be stopped
mot or stopped, the motor

[1. Motor will run freely
Opt .04, 5 Safef forr Over tr

[2.For seMeowboofwill be sto
brake. Abter tshepped, the
f relreee] i Rgrt roavveerl , mot or
by internal brake torque.
mot or wiwheeblei fg ee

[3]. For servo off, Mot or w
stops. After dhet motmot ot
f releeelFonrg;bvavel , motor

by internal brake torque.

mot or wiwheeblei fg ee

[4]. For servo off, Mot or w
brake. After the mot dre st
under zenodddhleap will be |
the motor}Yrakmet ooveil |l b e
internalorigruek @ dfmetror st o
motor wil/l be un@éEherzerwi
hol dionrggpmet he motor) ;

[5]. Berofof , wMoltlorbe runnin
stops. After tthbkemreatodrorwislt
under zewoaddhleapp wi |l It obreg vl
the motor}Yrakmet ooveil |l b e
internalorigruek e Afmetrort Bé o
motor wil!/l be un@Eherzerwi
hol diionrggpmet he motor) ;
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Parameter
No.

Description

Setti
Val i da

n

Contr
Mo d e

Function and Meaning

*I nternailsbwla&e the servo

inverse torgque to stop th

Pn004.1 Error counter <cle
[ 0] Clear err-OFF,pudao enonhe
over avel
[ 1] Do not clear error pu
[ 2] Clear errOFFpuksavwehe
(excep for zero cl amp)
Pn004. 2 Reference pulse f
[ 0] Sign + Pul se
[ 1] CW+CCW CW + CCW
[2] A + B (1
[ 3] A + B (12)
[4] A + B (14)
verses pul se
erse PULS refer

t inverse PULS

Pn0o04. 3
[0l n®D i
[ 1] Do n
referen
[ 2] Il nv
referen
[ 3] I nv

=

=)
<

® O

e PULS referenc

® O ®d® O
-
7]

rse PULS referenc

Pn005

He x

After restart

Pn005.0
P,S
Pn005.1
ALL
Pn005.2
P

Pn005. 0 Torque feedforwar
[0J]Use general torque f ee
anal og(Tref) feedforward
[1] Use general torque f eeg
anal og(Tref) feedforward
[ 2] Us es pteiegdh f eeqdfier war d,

anal og(Tref) feedforward
[ 3] Us es pteiegdh t orque feedfo
Anal og (Tref)feedforward
Pn005.1 Control mode

[ 0] Speed control (anal og
PCON: OFF, '"PON,comtaomrdtr ol
[1] Pasicobinor ol (pul se trai
PCON: OFF, 'PON,comtaomrdtr ol
[ 2] Torque control (anal og
PCON is invalid.

[ 3] Speed control (contact
Control (zero reference)
PCON, PCL, NCL: OFF Sw
controfréeterence)

[ 4] Speed control (contact

control (analog reference)
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Parameter o Settin Contr ) ]

No. Description valida Mo d e Function and Meaning
PCON, PCL, NCL: OFF Swit
(anal og reference)
[ 5] Speed control (contact
control (pulse train refer
PCON, PCL, NCL: OF Fp o S wi
control (pulse train refer
[ 6] Speed control (contact
Control (anal og reference
PCON, PCL, NCL: OFF Swi
control (anal og reference
[ 7] Position control (puls
Control (angdl og reference
PCON: OFF position contro
refer'e@Negpeed control (a
[ 8] Position control (pul s
Control (analog reference
PCON: OFF position contro
refer'e@Netyorque control (
[ 9] Torque control (anal og
Control (analog reference
PCON: OFF Torque contrdl
ON Speed control (anal og
[ A] Speed control (analog
Control
PCON: OFF Speed contr dION
zero clamp control
[ B] Positin control (pul s
control (I NHI BI T)
PCON: OFF Position contro
refer'e@Neposition control
[ C] Position control (cont
PCON: Used to change ste
PCL, NCL: sesaead ht o ef er enc ¢
[ D] Speed control (paramet
PCON invalid
PnO0O5. Dft@uter ance alarm s
[ 0] -0oGuctl erance alarm disa
[ 1] -oG@uotl erance alarm enab
when the value of error ¢
setting value.
[ 2] Reserved
[ 3] Reserved
Pn005. 3 Reserved

Pn0O0O6|Hex After restart P, S|Pn006.0 Bus type selectio
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Parameter Settin Contr
Description Function and Meaning
No. Val i da Mo d e
[ 0] No bus
[1] PROPPBWUG/ V1
[ 2] PROPP BUB
[ CANopen
[ 4] Et her CAT
Pn006.1 Reserved
Pn0OOG6o#F requency vibratio
swi tch
[ OLpw-frequency vibration suppression function
disabled
[ 1Ldpw-frequency vibration suppression function
enabled
P n 0 0 Ref@&ence input filter for open collector
signal
[ 0] When pul se i s nuaixf fveal
servo receiving pulse fre
[ 1] When pulse is differ
servo receiving pulse fre
[ 2] When pulse is differ
servo receiving pulse fre
Not es: it he max voaleeeio
frequencyo ,it means the
frequency receiving by se
Pn0O0O7.0: Wider the width
[0] Standard width of C p
[1] Wider the width of C
PnOO7|Binary After restart ALL PnooT. L Reserved
Pn007.2: Reserved
P n 0 0 Tordue filter
[ O] St tarqud fdter d
[ 1] torguefilter
Pn0O0O8 Reserved o} o} o}
Pn009. 0: Reserved
Pn009.1: Reserved
) Pn009. 2: El ectronic gear s
PnO0OO9|Binary After restart P
[0] 16 bit electronic gead
[1] 32 bit electronic gead
Pn009. 3: Reserved
Pn010. 0: Automati c i dent
enabl ed
PnO0O10|Hex After restart P,S, T [ 0] Di sabled auto identit
[ 1] Enabl ed auto identit
servo dr i ve,ensceordveor maouttoornmn,
Unitronics -163



Appendi x A

:Parameters

UMD AC Servo Installa

Parameter o Settin Contr ) ]
No. Description valida Mo d e Function and Meaning
|l oad the servo drive par
mot or parameters from Pn
Pn010. 1: Reserved
Pn010. 2: Reserved
Pn010. 3: Reserved
Pn100.0 Load inertia sett
[ 0] Maeutal ng
[1, 2, 3] Nor mal mode
[ 4,5, 6] Vertical | oad
[ 1, 4] Load inertia withou
[2,5] Load inertia with |
[ 3, 6] Load inertia with g
Pn100. 1 AQn-lod phasdt ting
[ 0] Manual setting
[1] Standard
[ 2] Steadily
[ 3]hHpgeci sion
Pn100 Onl iAo ¢Aad j u s| Afterrestart P,S Not e:
AutAddj umaty be invalid in t
1AutAdj ust i nva$eéedv avhmeant .o p
is |less than 100r pm.
2AutAdj ust s i nval iSder wd e n
acceleration
/| decel eration speed i Aut
Adjuisg invalid when mechd
big duri ngAnopAdr aitsstoinnval i
di fference of different s
4AutAd j uiss i nvalid when m
and friction are t.oo big
Pn100.2: Reserved
Pn100.3: Reserved
The response speed of s e
by this parameter. Nor mal
Pniol Machine ri ( immediately P.S a little larger. However,
setting mechanical i mpact . It s h
when | arge vi br ast ipoanr ainse tp
val iAdi tAohj us't
Pn102 Speed |l oop Immediately P, S Thls parameter determines
Unit: rad/s
Speed 1 o0op Decreases the value of [
Pn103 ] Immediately P,S positioning time and enhad
ti me const ¢ Un iofms
Pn104 Position | ( Immediately P This parameter determines position loop gain.
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
Decreases this value to enhance servo rigidity, but
vibration will occur if the value is too large.
Unit: 1/s
Torque reference filter can eliminate or lighten
Torque ref g ) ] o ] ] )
Pn105 . i Immediately P, ST mechanical vibration, but incorrect setting will result to
i er i mg
mechanical vibration. Unit:0.01ms
Load inert.i ) Setting value=(load inertia/rotor inertia) 3 100
Pn106 ) Immediately P,S )
rati o Unit: %
Pn107|2nd speed | Immediately P, S
2nd speed | ) )
Pn108|. | Immediately P, S|The meanings of these pa
integral ti
— Pn102~Pnl105.
2nd positi( )
Pn1029 . Immediately P These parameters are onl
ain
9 gain funerndlne da.r e
2nd torque )
Pn110 i . Immediately P,S, T
filter ti mg
This parameter settingtian
However, i f it is too | a
Pn111 correctly, vi bratio
The relationship with sp
positioning error is show
A
Speed reference
Pn111 Speed bias Immediately P
Pnlll
Pn500
< Error counter >
Pnlll
/ Pn500
v
It is used to set position feedforward. The response
speed is faster and position error is less when this
Pn112 Feedf or war ¢ Immediately P parameter setting is higher. Vibration will occur if the
value is set too large.
Unit: %
I't is used to ease mechan
Feedf or war ¢ ) feedf orward. The feedforw
Pni113 _ Immediately P . . .
ti me const i result to vibration if th
Unit: 0.1ms
It is used to set torque feedforward, and enhance
) response speed.
Pnll14 Torque f eed Immediately P,S )
Set the General servo gain (Pn106) correctly to
enable this function in manual gain adjustment mode.
Unitronics -165



Appendi x A : Parameters

UMD AC Servo Installa

Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
Unit: %
It is used to ease mecha
Torque feec )
Pn115 ) ) Immediately P, S feedforward.
filtt ene con )
Unit: 0.1ms
[ 0] Torque reference perce
) [1] Value of offset counte
P/ Pl switcl )
Pnl1l16 o After restart P, S [ 2] Val ue of acceleration
condi tion )
[ 3] Value of speed setting
[4] Fi xed PI
Torque swit Threshold of torque to switch PI control to P control.
Pn117 After restart P,S ]
threshol d Unit: %
Threshold of error counter to switch PI control to P
Of fset cour )
Pn118 ) . Immediately P control.
switching { ]
Unit: puls
Setting ac( Threshold of acceleration speed to switch Pl control
Pnl119(speed swit{ Immediately P,S to P control.
threshol d Unit: 10rpm/s
Setting sp¢ ) Threshold of speed to switch Pl control to P control.
Pn120 ) ) Immediately P,S )
switching { Unit: rpm
[0] Fix to 1st group gain
[1] External swi t-8BL)ygain s
[ 2] Torque percentage
Gain switcl [ 3] Value of offset counte
Pnl2llcondition After restart P,S [ 4] Value of acceleration
[ 5] Valuesettspged
[ 6] Position reference in
[ 7] actual mot or speed
[ 8] Position reference(Pn
Pnl1l22|Switching ( Immediately P,S The required time for switching the gain. Unit:0.1ms
Switch thr g ) ) o ]
Pn123 | | Immediately P,S Gain switching trigger level
eve
Actual speg¢ ) ] ) )
Pnl124 Immediately P,S When Pn121=8, Pn124 is valid. Unit: rpm
threshol d
o This parameter is used to smooth transition if the
Position g: ) o
Pn125 ] ) Immediately P change of the two groups of gain is too
switching )
large.Unit:0.1ms
) ) This parameter is used to set the operation hysteresis
Pnl26/ Hysteresis Immediately P,S ) o
of gain switching.
This parameter is used to filter in low speed detection.
Low speed ¢ ) ) ] ] )
Pn127 filt Immediately P,S The speed detection will be lagged if the value is too
i er
large. Unit:0.1ms
Speed gain The increasing multiple of speed loop gain is the
Pnl28laccel erati ( Immediately P,S same rigidity during online Auto-Adjust . The speed

rel ationshi

loop gain is larger when this value is higher.
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
onl Angaj us
Low speed ¢ ) The intensity of anti-friction and anti-creeping at low
Pn129 S Immediately P,S T ] o )
coefficient speed. Vibration will occur if this value is set too large.
Pn130|Friction L¢ Immediately P,S Frictin load or fixed load compensation Unit: 0 . 1 %
Friction
Pnl3licompensat i ( Immediately P,S Threshold of friction compensation start Unit: r p m
hysteresis
) ) ) Sticking damp which is in direct proportion to
Pn132|Sticking f 1 Immediately P,S )
speed.Unit:t0. 1%/ 1000r pm
Not ch fli ltt) ) ) ]
Pnl4e6| Immediately P,S T Not ch If itlrteepr swi dt h
wi dt h
Not ch Pi ltt) ) ) ]
Pnl147 ) Immediately P,S T Not ch 2fitlrteepr swi dt h
wi dt h
Analog encoder output orthogonal difference pulses.
o The meaning of this value is the number of analog
Pn200|PG di vi ded]1 Afterrestart P,S, T )
encoder output orthogonal difference pulses per one
Servo motor rotation.
16 bit 1st The parameters are valid,when Pn009.2=0.
Pn201 After restart P )
gear numer { The electronic gear enables the reference pulse to
16 bit et @ relate with the Servo motor travel distance, so the
Pn202 After restart P .
denominat ol host controller doesnt change the mechanical
deceleration ratio and encoder pulses. In fact, it is the
setting of frequency doubling or frequency division to
16 bit 2nd
Pn203 After restart P the reference pulses.
gear numer {
Numerato{Pn20lor Pn203
Denomin ator(Pn202)
Position reference This value is used to smooth the input pulses. The
acceleration ) effect of smoothness is better when the value is
Pn204 L Immediately P ) ) ) )
/deceleration time higher, but lag will occur if the value is too large.
constant Unit:0.1ms
Position r ¢ [0]: 1st order filter
Pn205 ) After restart P i
filter for| [1]: 2nd order filter
IDHZOGReserfvoerd 5 5 5
manufactur g
Lock tor qu¢ o ) ) .
) ) The value limits the torque during homing method ™ -
Pn207|homimethod -1- Immediately P . )
1-2-3-4" , Unit:%rated torque.
234
Lock time ¢ ) ) )
. ) The allowed time for the stalled during homing
Pn208| homimethod -1- Immediately P )
method™ -1-2-3-4" . Unit:0.125ms
234
Anal pged ) )
) The corresponding speed to 1V analog input
Pn300|reference Immediately S )
] ) Unitt pm/ V
input gain
Pn301l/Anal og s pe¢{ Immediately S This parameter is used to set zero bias of analog
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Parameter o Setti Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
zero bias speed given, and it is related with the a n a | pegd
reference input gain (Pn300).
Analog speed reference=(Speed reference input
analog voltage & Analog speed reference zero
bias)l Analog speed reference input gain
Unit: 1 0 mv
Pn302 Reserved o]
Pn303 Reserved o]
The parameter can be set
When control mode i s set
) speed of motor.
Pn304|Par ameter ¢ Immediately S )
TheServo m@tecerd i s deter
par amet ePnO0svIFER. n
Unit.tt p m
It is used to set JOG rotation speed, and the direction
) is determined by the pressing key during JOG
Pn305/J0G speed Immediately S ]
operation.
Unit.tt pm
The time to accelerate to 1000rpm on slope speed
Soft start )
Pn306 ] Immediately S reference.
accelerati ( _
Unit: ms
The time to decelerate to 1000rpm on slope speed
Soft start )
Pn307 ) Immediately S reference.
decel erati ( _
Unit: ms
Speed filtg ) Speed r elfstomer fiter &me constant
Pn308 Immediately S ]
constant Unit: ms
The time for transition from one point to another point
S curve
Pn309 ) ) Immediately S in S curve.
riseti me )
Unit: ms
[ 0] SI ope
Speed ref el [1]S curve
Pn310 After restart S s )
curve form [ 2%or der filter
[ 3"%@r der filter
Pn311|S form sel ¢ Afterrestart S This value determines the transition form of S curve.
DP communi ( ) Communication speed of bus JOG.
Pn312 Immediately P,S, T )
JOG speed Unit.tt pm
Pn316/Speed i nt el Immediately S Internal speed is enabled when Pn005.1=3~6
Pn317/Speed i nt el Immediately S I nput sign Operating
Pn318|Speed i nt el Immediately S
- - /| EON| /L | / BL
Pn319|Speed i nt el Immediately S
Pn320|Speed i nt el Immediately S
Pn321|Speéeadternal| Immediately S
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
OFF(H OFF(| OFF(|Zero speed
to other ¢
OFF (| ON( Y SPEED1
ON( Y OFF(| SPEED2
Pn322Speed i nt el Immediately S ON( L ON(L SPEED3
ON(L| OFF(| OFF(| SPEED4
OFF (| ON( Y4 SPEEDS
ON( Y OFF(| SPEED®6
ON( Y ON(UY SPEEDY
Torque refg ) The meaning of this parameter is the needed analog
Pn400 ) Immediately T )
gai input voltage to reach the rated torque.
Forward t ol
Pn401 Immediately P,S, T
internal ||
Reverse t ol
Pn402 Immediately P,S, T
internal ||
Forward ext ) Servo motor output torque limit value (depending on
Pn403 ) | Immediately P,ST ) )
torque | i mi the actual overload capacity) .Unit:%
Reverse ext
Pn404 ) | Immediately P,S T
torque | i mi
Pl ug brakif )
Pn405 ) Immediately P,S T
I i mit
Speed | i mit ) Servo motor output torque limit value during torque
Pn406 Immediately T )
torque cont control Unit:r p m
Notch filt¢ Not ch fifrequ| 1. I n s ome
Pn407 Immediately P,ST ) ) )
frequency Uni t: Hz vi bration w
Pn408 Notch filtd{ Immediately P,S, T Notthlter 1 dlup and resp
Notch filtg¢ _ Not ch filter|l agged afte
Pn409 Immediately P,S, T ) .
frequency Unit: Hz is set.
2. When no
frequency i
Pn410  Notch fil tq Immediately P,S, T Notch filter
5000, the n
invalid.
Low frequency ) Frequency of low frequency vibration with load.
Pn411] Immediately P,S ]
vibration frequency Unit: 0. 1Hz
Low frequency ) ) o )
Pn412 Immediately P,S Attenuation damp of low frequency vibration with load.
vibration damp
Torque control delay )
Pn413| Immediately T ) B
time These parameters are only enabled in position control
Torque cont ) mode.
Pn414 ) Immediately T
hysteresis
Pn415 Anal og t or ( Immediately T This parameter is used to set zero bias of analog
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Parameter
No.

Description

Setti
Val i da

n

Contr
Mo d e

Function and Meaning

zero

bias

torque given, and it is related with torque reference
input gain (Pn400),

Analog torque reference=( Torque reference input
analog voltage 0 Analog torque reference zero

bias)l Analog torque reference input gain. Unit:10mv

Pn416

Rese

r

o)

0

Pn500

Posi

t

i oni n¢

Immediately

Outputs /COIN signal when error counter is less than

this value.Unit:puls

Pn501

Coin
di ff

(¢}

i denc ¢

rence

Immediately

Outputs /VCMP signal when the difference between
speed reference value and speed feedback value is

less than this value. Unit: 1 p m

Pn502

Zero

cl amp

Immediately

The Servo motor is locked when the speed
corresponding to the analog input is less than this

value. Unit:r p m

Pn503

Rot a

spee

ti

Immediately

P,S, T

When the Servo motor speed exceeds this parameter
setting value, it means that the Servo motor has
already rotated steadily and outputs /TGON signal.
Unit.tt pm

Pn5014

Oof s

over

f

t coul

|l ow al

Immediately

When the value in error counter exceeds this
parameter setting value, it means that error counter
overflows and outputs an alarm signal.

Unit:256Puls

Pn505

Serv

ti me

ON wi{

Immediately

Pn506

Basi

wai ti

Immediately

P,S, T

Pn507

Br ak

wai t i

Immediately

Pn508

Br ak

e

wai t i

Immediately

P,S T

These parameters are only enabled when the port
output parameters are allocated with /BK signal
output.

These parameters are usedqd
from gravity glissade or
Servo )motiome sequence.
Servo ON waiting time:
For the parameter is plu
when sCN vsoi gnal i's Sempwua ,
excitation signal i s cr
parameter setting ti me.
2For the param8éevo i axdrottm
signal i s out putONf isri gtnlay
and then J/BK signal i s
parameter setting ti me.
Basic waiting fl ow:
Standard setting: / BK rod
ser-O9BF are at the same ti
No w, the machine movabl e
to gravity according to n

character; it can be el in

par amet er sSevhwemn irmghteotr st o

Unitroni

Ccs

-1790



Appendi x A

:Parameters

UMD AC Se

rvo I nstalla

Parameter
No.

Setti

Description )
Val i da

n

Contr
Mo d e

Function and Meaning

|l ow speed.
Brake twang
/ BK
decreased

ser-ObF.

signal

Brake wait
B K
parameter
/ BK

wai ti

signal

signal

ng

speed

speed:
SDeaurt oau t snprcheeq
t he

i s
bel ow par
ing ti me

is output when
setti nQFKN.al ue &
barsa

W a

is output

or brake

Al

to

Pn509

|l ocate i
After restart

ter mi nal

P,S, T

Pn509.0
Pn5009.
Pn5009.
Pn5009.
Pn510.
Pn510.
Pn510.
Pn510. 3

Ter mi

N P O W N -
<<

nal

CN1_14
CN1_15
CN1_16
CN1_17
CN1_39
CN1_40
CN1_41
CN1_42

PRI i s CN1l_14¢4

CN1_17¢<
Corresp

ol | owi

CN1_39&NIC N1 4 0&xN1
onding
ng:

signal of

Al
to

Pn510

|l ocate

er mi

nal

After restart

f
[ 0pS

[ 1LPN

[ 2F

[ 310N

[ 4] ALMRST
[5] CLR

[ 6P

[ 7CN

[ 8ISGL

[ 9]
[ Al
[ B]
[ C]
[ D]
[
[

J DPOG+
JDPOS
J DRAST
HmRe f
SHOM
E] ORG

F] ZCLAMP

Al
Pn511
t o

|l ocate

t er mi

0 |

nall

After restart

Pn511.0 Y
Pn511.1 Y
Pn511.2 Y
Corresponding
foll ows:

[ 0] COI N/ VCMP

CN1_
CN1_
CN1_

11, CN1_
05, CN1_
09, CNI1_

signal

12
06
10
of
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e

[ 1] TGON

[ 2ROY

[ 3] CLT

[ 4] BK

[ 5] PGC

[ 6] OT

[ 7] RD

[ 8] HOME

[ 9] TCR

[AJR-OUT1

[B]JR-OUT2

Bus control disabdt ter mi na

[0]: Enabled

Pn512 Bus contr Immediately P,S, T [1]: Disabled

terminal el Pn512.0A CN1_14

Pn512.1A CN1_15

Pn512.2A CN1_16

Pn512.3A CN1_17
Pn513.0A CN1_39

Pn513 Bus ) contr Immediately P,S, T Pn513.1A CN1_40

terminal et -
Pn513.2A CN1_41

Pn513.3A CN1_42

It is used to set input port filter time. The signal will be

Pn514|I nput port Immediately P,S, T . o ) ]
lagged if the parameter setting is too high.Unit:0.2ms

It is used to set alarm port filter time, The signal will
Pn515 Al arm port Immediately P,S T be lagged if the parameter setting is too
high.Unit:0.2ms

[0] Do not inverse signal.
lnput port . [1] Inverse signal
Pn516| . Immediately P,S, T Pn516.0A CN1_14 inversion
inversion
Pn516.1A CN1_15 inversion
Pn516.2A CN1_16 inversion
Pn516.3A CN1_17 inversion
Pn517.0A CN1_39 inversion
Il nput port )
Pn517| . Immediately P,S, T Pn517.1A CN1_40 inversion
inversion
Pn517.2A CN1_41 inversion

Pn517.3A CN1_42 inversion

Pn518 Dynamic br ¢ Immediately P,ST Mot or dynamic brake ti me
Seri al enc ) In the range of this parameter, there will be no
Pn519 ) Immediately P,S, T ) ) )
ti me warningofs eremdoder error Uni
Position ci¢ ) ) . ) )
Pn520 i Immediately P,ST This parameter set position complete timeUn i t :
i me

) Pn52LfOconnected external
Pn521|Binary After restart P,S,T ]
0: connect extermasi gt ore
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
B1 and B2
1: Dose not connect exte
relay on internal capacit
(This parameter UMDBIO 1€ fOfa
Pn52Reserved
Pn52Re2erved
Pn52Re8erved
Pn522 Reserved o] 4 o]
Pn523 Reserved o] 4 o]
Pn524 Reserved o] 4 o]
When | oad percentage is
threshold, A04 wil| occur
Overload al . .
Pn525 Immediately P, S,|Pn525 is recommended to
threshol d .
the servo drive and motor
Unit: %
Temperat ur ¢ WherSer vo wo narni ng temper
Pn526|threshol d (¢ Immediately P, S,|Pn526 setting, MAL9 wil!l o]
over heat al (Only enlaMmi7ed 1LiAW 1E/ 2B)
[0]: Do not inverse signal.
[1]: Inverse signal
) Pn528. 0YCNN1 065
Pn528  OQutput si g| Immediately .
Pn528. 1YCNNL 087
Pn528. 2YCNN1L 009
Pn528. 3YCNN1L 121
Torque det ¢ Wh en motor torque out put
. . settviangue, / TCR i s ON. Wh e
Pn529|lout put si gl Immediately ) i
¢ h hol d is |lower than Pn529 setti
resho \
Unit: %
Torque det ¢
Pn530 . After restart Torque detection outsput s
output sigil
Re s e rfvoerd
Pn531 o} o}
manufact ur ¢
Position pt The two parameters are used in combination, and the
Pn600|JPOSO0 poi nt Immediately algebraic sum of them is the position JPOSO0 needs to
control (hi reach. (The number of Servo motor rotation
o revolutions is related with the programme mode of
Position pl ) )
) ) point to point control.)
Pn601/JPOS0 poi nt{ Immediately )
Pn600 Unit: 120000puls
control (1 )
Pn601 Unit: 1 puls
o The meaning of other point to point control related
éé
parameters are the same.
Position pt The two parameters are used in combination, and the
Pn630|JPOS15 poi I Immediately algebraic sum of them is the position of JPOS0 needs
point cont| to reach. (The number of Servo motor rotation
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
l evel) revolutions is related with the programme mode of
Position pt point to point control.)
JPOS15 poi | Pn630 Unit: 10000 puls
Pn631 ) Immediately P .
point cont | Pn631 Unit: 1 puls
l evel)
JPOSO point ) JPOSOPoi nt to point speed
Pn632 Immediately P )
speedntrol Unit: rpm
éé The speed of other point to point control
JPOS015 poi ) The speed of JPOS15 point to point control
Pn647 ) Immediately P )
point spee( Unit: rpm
JPOSO point ) ) ] )
) 1st order filter time of JPOSO point to point control
Pn648/control 1s1 Immediately P ) ]
¢ can stop or start the Servo motor mildly.Unit: 0.1ms
i me
éé 1st order filter of other point to point control.
JPOS15 poi |
. ) 1st order filter time of JPOS15 point to point control
Pn663/poilnt cont 1 Immediately P . .
. can stop or start the Servo motor mildly. Unit: 0.1ms
or dfeirl t er t
JPOSO point , JPOSO point to point cont
Pn664 Immediately P .
control st Unit: 50ms
éé Other point to point control stop time
JPOS15 poi |
. ) JPOS15 point to point con
Pne679|poilnt cont 1 Immediately P )
. Unit: 50ms
ti me
Pn680|Reserved 0 ) )
Pn681. 0 Single/cyclic, st
selection
[0] Cyclic operation, PCL start signal, NCL search
reference point in forward direction.
[1] Single operation, PCL start signal, NCL search
reference point in forward direction.
[2] Cyclic operation, NCL start operation, PCL search
reference point in forward direction.
[3] Single operation, NCL start operation, PCL search
reference point in forward direction.
) Pn681.1 Change step and s
Pn681| Hex Immediately P

[0] Delay to change step, no need of start signal,
delay to start after S-ON.

[l]PCON change st etpgr tnosingn
del ay to sQM,rtbutafitnesri dSe
stop when PCON of f.

[2] Delay to change step, need start s
start signal can i mmedi at
Return to programmed star
reset.

[B(JPCON change step, need
start signal can i mmedi at
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Parameter o Settin Contr ) ]
No. Description valida Mo d e Function and Meaning
to programmed start point
Pn681. 2 Change step input
[0(]Change step input signal
[l]Changttep input signal p Y
Pn681. 3 Reserved
Pn682 Progr amme Immediately P [0]: Incremental programme
[1]: Absolute programme
Pn683|Progr amme Immediately Select the start point of the point to point control
Pn684 Progr amme Immediately Select the stop point of the point to point control.
Search tra
in positio
control c
reference) |
Pn68s Speed of fii immediately b Search the Servo motor speed in the direction of
reference reference point towards travel switch.Unit: rpm
(Hitting t
origin sig
position h
control
Leave trayv
speed in p
control (c
refer;ence)
PN 686 Speed of fi immediately b Search the Servo motor speed when the reference
reference point leaves travel switch. Unit: rpm
(Leaving t
origin sig
position h
control
The two parameters are used in combination, and the
Pn687 Position t Immediately p algebraic sum of them is the current position of
pul se position teaching. When performing the position
teaching by utility function, the algebraic sum of the
Position t two parameters are given to the current position
Pn688 Immediately P )
pul se Pn687 unit: 10000puls
Pn688 unit: 1 puls
Pn689.0 Homing Mode
[ OHpming in the forward direction
[ IHpming in the reverse direction
Pn689.1 Search C-Pulse Mode
Pn689 Homi ng Mody¢q Afterrestart P [ OREturn to search C-Pulse when homing
[ 1Djrectly search C-Pulse when homing
Pn689.2 Homing trigger starting mode
[ OHpming function disabled
[ IHpming triggered by SHOM signal (rising edge)
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Parameter o Settin Contr ) ]
Description ) Function and Meaning
No. Val i da Mo d e
Pn689.3 Reserved
Number of ¢ )
Pn690 | Immediately P unit: 10000 puls
pul ses dur i
Number of ¢ )
Pn691 | Immediately P unit: 1puls
pul ses dur |
Pn700. 0 MODBUS communicat
[ 0] 4800bps
[1] 9600bps
[ 2] 19200bps
Pn700. 1 MODBUS protocol
[0] 7, N, 2 (MODBUS, ASCI |
[1] 7, E, 1 (MODBUS, AsScCI |
[2] 7, O, 1 (MODBUS, AsSClI I
Pn700|Hex After restart ALL [ 3] 8. N, 2 (MODBUS, ASCI |
[4] 8, E, 1 (MODBUS, AsSCI |
[5] 8, O, 1 (MODBUS, AscClI I
[6] 8, N, 2 (MODBUS, RTU)
[7] 8, E, 1 (MODBUS, RTU)
[8] 8, O, 1 (MODBUS, RTU)
Pn700. 2 Communication pr o
[ ONlo protocol SClI communi
[1] MODBUS SClI communicat
Pn700.3 Reserved
MODBU&&x i s
Pn701 After restart ALL Axis address of MODBUS pr
address
Pn702 Reserved o} o} o}
Pn703. 0 CAN communicati on
[ 0] 50Kbps
CAN communi [1] 100Kbps
Pn703 After restart ALL [2] 125Kbps
speed
[ 3] 250Kbps
[ 4] 500Kbps
[ 5] 1Mbps
CAN communi
Pn704 After restart ALL CANopenAi x address of commu
contact
Pn705|/32 bit 1st | Afterrestart ALL
gear numer i The parameters are valid,when Pn009.2=1.
Pn706/32 bit 1st | Afterrestart ALL The electronic gear enables the reference pulse to
gear numer i relate with the Servo motor travel distance, so the
Pn707/32 bit el ed Afterrestart ALL host controller doesn't change the mechanical
denomi nat ol deceleration ratio and encoder pulses. In fact, it is the
setting of frequency doubling or frequency division to
Pn708|/32 bit el e| Afterrestart ALL the reference pulses.
denominat ol
Numeratot Pri05* 10000+ P/706 or Pr709* 10000+ Pr710)
Pn709|32 ©bit 2 n d| After restart ALL Denomin ator ( Pr707 * 10000+ Pr708)
gear numer g
Pn710{32 bit 2nd|Afterrestart ALL
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No. Val i da Mo d e
gear numer g

Pn84&n06oder model selecti
[ ]JE] Res$ervemdnufacturer
Pn840Moilor designing seque
[ ]3] Refervmdnufacturer
Pn84@Ge2vo drive model sel
[E] 0. 05kW servo drive
[F] 0. 1kW servo drive
[0] O0.2kW servo drive
[1] O0.4kW servo drive

Pn840|Hex After restart ALL [2] O0.75kW serv drive
[3] 1.0 kW serv drive
[4] 1.5kW servo drive
[ 5] 2.0kW servo drive
[ 8]. 0kW servo drive
[ 7] 5.0kW servo drive
[8] 7.0kwW /7.5kW servo dr
[ 9] 11kW servo drive
[ A] 15kW servo drive
[ B] 22kW servo drive
Pn84®e8erved (For factory
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Item | Alarm name Possible reason Solution
The power supply was Set FnOO1 to initialize the
turned OFF while changing | parameter and input parameter
the parameter setting. again.
The number of times that
A.01 Parameter breakdown parameters were written
exceeded the limit. For .
Replace the servo drive.
example, the parameter
was change every scan
through the host controller.
The circuit of servo drive is .
Replace the servo drive.
faulty.
A mglfuncuo_n occurred in Clear and reset the alarm and
reading section of the restart the operation
A.02 A/D breakdown analog reference input. P ’
A servo drive board fault .
Replace the servo drive.
occurred
The posmqn or §peed Reduce the reference value.
reference input is too large.
The setting of the - Correct the reference input gain
reference input gain is setting
A.03 Over speed incorrect. '
The order of phase U,V
and W in the servo motor Correct the servo motor wiring.
wiring is incorrect.
A servo drive board fault Replace the servo drive.
occurred.
The servo motor wiring is
incorrect or the connection | Correct the servo motor wiring.
is faulty.
The actual torque exceeds | Reconsider the load and
the rated torque or the operation conditions, or
starting torque largely reconsider the servo motor
exceeds the rated torque. capacity.
A.04 Overloaded The encoder wiring is
incorrect or the connection | Correct the encoder wiring.
is faulty.
The servo motor over .
Cooling the servo motor,
temperature and lead to
d o or replace the servo motor.
emagnetization.
A servo drive board fault .
Replace the servo drive.
occurred.
Internal pulse counter fault | Clear and reset the alarm and
o occurred. restart the operation.
A.05 Deviation counter error

A servo drive fault
occurred.

Replace the servo drive.

Unitronics
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The servo drive qain Increase the speed loop gain
adiustment is img roDer (Pn102) and the position loop
) Proper. gain (Pn104).
The position reference Smooth the pulse input and
pulse frequency is too high. | reduce the electronic gear ratio.
?:SATS&LTSGOZ\)/?:IOW Set the parameter Pn504 to
) ¢ proper value.
A.06 Position error pulse overflow Incorrect.
The servo motor
fﬁf%g%agggéiggngoéurzﬁeats Recalculate and correct the load
a torque and moment of and servo motor capacity.
inertia.
Wiring of the servo motor o
U,V and W are incorrect. Correct the servo motor wiring.
A servo drive board fault .
occurred. Replace the servo drive.
Reduce the fraction (both
The electronic qear ratio numerator and denominator) until
outside the settgi]n ranae you obtain integers within the
_ o g range. range(0. 01 O El ectr
A.07 Electronic gear over limited (B/A) O 100) .
The input frequency is Check the input technical
incorrect. specification of reference pulse.
A0S Current feedback (channel A) | A servo drive board fault Set FnOO5 to automatic
' error occurred. adjustment of the offset of current.
A.09 Current feedback (channel B) | A servo drive board fault Set Fn0OO05 to automatic
' error occurred. adjustment of the offset of current.
The encoder wiring is
incorrect or the connection | Correct the encoder wiring.
is faulty.
A.10 Encoder feedback error An encoder fault occurred. | Replace the servo motor.
éciirr\:(e) ddrlve fault Replace the servo drive.
The encoder wiring is
incorrect or the connection | Correct the encoder wiring.
is faulty.
A short circuit occurred , | h
between phase U, V and W Repair or rlep ace the servo motor
A.12 Overcurrent of the servo motor. power cable.
A short circuit occurred
between the grounding and | Repair or replace the servo
UV or W of the servo motor | motor power cable.
cable.

Unitronics
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The dynamic brake was
activated too frequently.

Replace the servo drive, and
reduce the DB operation
frequency.

The ambient temperature
exceed 55°c.

Relocate the servo drive, and
keep it away from other devices.

A servo drive fan fault
occurred.

Replace the servo drive.

The overload or
regenerative power
exceeds the regenerative
resistor capacity.

Reconsider the load and
operation conditions.

C Phase angle of encoder
was deflected.

Refer to the guidance, adjust the
operation of the encoder
installation.

A.13 overvoltage

The AC power voltage is
too high.

Correct the input voltage.

The motor speed is high
and load movement of
inertia is excessive,
resulting in insufficient
regenerative capacity.

Check the load movement of
inertia and minus load
specifications, Re-calculate the
load and operation conditions.

A servo drive board fault
occurred

Replace the servo drive.

A.l14 Under voltage

The AC power supply
voltage was lowered, and
large voltage drop
occurred.

Correct the input voltage.

The fuse of the servo drive
is blown out.

Replace the servo drive.

The surge current limit
resistor is disconnected,
resulting in an abnormal
power supply voltage or in
an overload of the surge
current limit resistor.

Replace the servo drive. Check
the power supply voltage, and
reduce the number of times that
the main circuit is turned ON or
OFF.

The jumper of servo drive
between and is
removed.

Correct the wiring.

A servo drive board fault
occurred

Replace the servo drive.

Regenerative resistor

A15 breakdown

Check for incorrect wiring
or a disconnected wire in
the regenerative resistor.

Correct the wiring for the external
regenerative resistor.

The jumper of servo drive
between B2 and B3 is
removed.

Correct the wiring.

Unitronics
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A servo drive fault
occurred, such as
regenerative transistor or Replace the servo drive.
internal regenerative
resistor was breakdown.
The generating state Sel_ect a proper regenerative
; resistance capacity, or reconsider
continued. . o
the load and operation conditions.
The regenerative enerav is Select a proper regenerative
A.16 Regeneration error detected 9 9y resistance capacity, or reconsider
excessive. . I
the load and operation conditions.
The power supply is Correct the input voltage.
overvoltage.
A servo drive board fault .
Replace the servo drive.
occurred
Resolver feedback fault
Replace the servo motor.
occurred
A.17 Resolver error A servo drive board fault Replace the servo drive.
occurred
After power on the drive, Connect and grounding the pin50
fault occurred (1CN) to earth.
The three-phase power Correct the power supply wiring.
supply wiring is incorrect.
A.20 Power lines open phase The thrge—phase power Balanc;e the power supply by
supply is unbalanced. changing phases.
A servo drive fault Replace the servo drive, check
occurred. the power supply voltage.
The thret_a—_phgse_ power Correct the power supply wiring.
supply wiring is incorrect.
One cvcle of inout voltage Correct the input voltage,
A2l Voltage fluctuation detected y P 9 recommend to utilize voltage
waveform lost. -
stabilizer.
A servo drive fault Replace the servo drive, check
occurred. the power supply voltage.
Bleeder resistor is too
A 2 3 | Brake overcurrent alarm small, or bleeder module is | -
faulty.
. Mechanical stuck or motor
Motor power line U .
A 25 power line U phase -
overcurrent .
sequence is wrong.
. Mechanical stuck or motor
Motor power line V .
A 26 power line V phase
overcurrent .
sequence is wrong.
. Mechanical stuck or motor
. Motor power line W .
A 27 power line W phase -
overcurrent .
sequence is wrong.
A 28 Nikon encoder temperatur is | Nikon Encode internal )
too high Temperature (unit: N )

Unitronics
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A 38 | Encoder LED error Encoder is faulty. -
A 39 | Encoder EEPROM error Encoder is faulty. -
A 41 | Reserved Reserved -
The encoder wiring is
incorrect or the connection | Correct the encoder wiring.
A.42 Motor model unmatched is faulty.
The parameter sgttlng for Correct the setting of Pn005.3 .
servo motor are incorrect.
A servo drive fault Set Fn0O1 to initialize the
) occurred. parameter.
A.43 Drive model unmatched - : ina 1
€ parameter setling for Correct the setting of Pn840.2 .
servo drive are incorrect.
Multiturn information of Set Fn010 to clear error
) encoder is faulty. '
* Absolute encoder Multiturn fthe al b b
A.45 information error An absolute encoder fault € alarm cannot be reset by
setting Fn011, replace the
occurred.
encoder.
Multiturn information of Set En010 to clear error
. ] ] encoder is overflow '
* Encoder Multiturn information f the al b b
A.46 overflow An absolute encoder fault € alarm cannot be reset by
occurred setting Fn011, replace the
’ encoder.
Multiturn information of Set En010 to clear error
encoder is lost. '
* Absolute encoder battery The batt i .
A.47 error Ioweer ?h;:yﬂ\]/g sage?:ilf?e d Replace the battery, and then turn
P ON the power to the encoder.
value 2.5V
Lr\:\?etr)?rt\t:rz}/tr\:gléageii:‘?e d Replace the battery, and then turn
lue 3.1V P ON the power to the encoder.
A4S Absolute encoder battery value .
' error Set Pn002.2 to 1, and change the
The encoder cable does N
L absolute encoder into incremental
not have a battery inside. mode
The parameter setting for Correct the setting of Pn840.0 .
encoder are incorrect.
The encoder wiring is
L incorrect or the connection | Correct the encoder wiring.
Encoder communicating .
A.50 ; is faulty.
timeout occurred
An encoder fault occurred. | Replace the servo motor.
Noise interference . .
. . Take the measure against noise
occurred on the signal line .
for the encoder wiring.
from encoder.
The servo motor runs at
* Encod q 100RPM without power Set Fn010 to clear error.
AS1 ncoder over-spee supply.
An encoder fault occurred. | Replace the servo motor.

Unitronics
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Absolute state of encoder
. Set Fn011 to clear error.
A.52 Encoder data error is faulty.
An encoder fault occurred. | Replace the servo motor.
Calculatlpn result of Set Fn011 to clear error.
A.53 Encoder data error encoder is faulty.
An encoder fault occurred. | Replace the servo motor.
The parity bit and cut-off bit | Clear and reset the alarm and
A.54 Encoder data error of control field are faulty. restart the operation.
An encoder fault occurred. | Replace the servo motor.
A servo drive fault .
Replace the servo drive.
A.55 Encoder checksum error occurred.
An encoder fault occurred. | Replace the servo motor.
The cut-off bit of control Clear and reset the alarm and
A56 Encoder data error field is faulty. restart the operation.
An encoder fault occurred. | Replace the servo motor.
Datum of EEPROM is Clear and reset the alarm and
A.58 Encoder data error empty. restart the operation.
An encoder fault occurred. | Replace the servo motor.
Data format of EERPOM is Clear and resgt the alarm, please
faulty refer to the gmd_ance for encoder
A.59 Encoder data error . phase angle adjustment.
An encoder fault occurred. | Replace the servo motor.
The communicate module Clear and reset the alarm and
is incorrect. restart the operation.
Communicate module The contact between the
A.60 module and the servo drive | Insert securely the connector.
undetected .
is faulty.
A module fault occurred. Replace the communication
module.
CPU of communication Replace the communication
) module is faulty. module.
A.61 Handshaking fault occurred -
A servo drive fault .
Replace the servo drive.
occurred.
Ser\_/o drive cannot receive Check and fix the connection
cyclist data from .
. o between servo drive and module.
A.62 Communicate fault occurred | communication module.
A servo drive board fault .
Replace the servo drive.
occurred
Communication module L
: Replace the communication
cannot receive proper module
A.63 Module fault occurred response from servo drive. '
A servo drive board fault .
Replace the servo drive.
occurred
] . _The BUS connection is Correct the BUS wiring.
A 64 Connection dropping Incorrect.
' detected Replace the communication
A module fault occurred.
module.
A66 CAN communicate faulty Noise interference Take the measure against noise
' occurred occurred on the signal line | for the encoder wiring.

Unitronics
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from encoder.
A module fault occurred. Replace the communication
module.
- . The master station sends
A 67 | Receiving heartbeat timeout heartbeat time timeout. -
The time interval for
monitoring the
Synchronous frame was 2 .
A 68 remature synchronization frame is -
P less than half of the set
synchronization period.
Synchronization signal | The filling time and the
A" 69 | monitoring cycle of the synchronous -
cycle is longer than setting signal does not match.
A 70 | Reserved Reserved -
An error has occurred
A 71 | Internal error of ESC chip inside the communication -
chip.
A 80 CPU parallel port CPU data line, address line |
communication abnormal or FRAM is faulty.
A" 81 | Power line is disconnected The |nput_ S|gnals U, Vorw |
of motor is disconnected.
The torque output of the
A 82 | Torque output alarm motor exceeds the set -
value.
A 08 Pn parameter ferroelectric Pn parameter storage i
memory failed operation is unsuccessful.
A.00 Not an error Normal status. -

* If A.45,A.46,A.47,A.51 alarm occurred, please refer to the assistance function.(Fn010,Fn011)

Append:iHo mi

n_g

Method 1: Using negative limit switch and zero impulse evaluation
A Wh e lmoming mode is enabled, If negative limit switch N-O T = the drive first moves relatively quick into the
negative direction until it reaches the negative limit switch. This is displayed in the diagram by the rising edge.

Afterwards the drive slowly returns, and stops until reaches the falling edge.

B: Wh e Imoming mode is enabled, If negative limit switch N-O T = the drive first moves slowly into the positive
direction until reaches the falling edge.

Unitronics

Met hods
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Index Pulse

Negative Limit Switch I

Method 2: Using positive limit switch and zero impulse evaluation
A Wh e lmoming mode is enabled, If positive limit switch P-O T = €he drive first moves relatively quick into the

positive direction until it reaches the positive limit switch. This is displayed in the diagram by the rising edge.
Afterwards the drive slowly returns, and stops until reaches the falling edge.

B: Wh e Imoming mode is enabled, If positive limit switch P-O T = the drive first moves slowly into the negative
direction until reaches the falling edge.

[ C —

Index Pulse I I

Positive Limit Switch — =1+

Methods 3 and 4: Using positive reference switch and zero impulse evaluation

Me t h o d sWh3e Indming mode is enabled, If positive reference switch H-S=0, the drive first moves relatively quick
into the positive direction until it reaches the positive reference switch. This is displayed in the diagram by the rising

edge. Afterwards the drive slowly returns, and stops until reaches the falling edge.

Me t h o B ®Wh & lhoming mode is enabled, If positive reference switch H-S = 1the drive first moves slowly into the

negative direction until reaches the falling edge.

Me t h ¢ 4 sWh e lhoming mode is enabled, If positive reference switch H-S = Othe drive first moves slowly into the

positive direction until reaches the rising edge.

Me t h d B sWh e lmoming mode is enabled, If positive reference switch H-S=1, the drive first moves relatively quick
into the negative direction until it reaches the positive reference switch. This is displayed in the diagram by the falling

edge. Afterwards the drive slowly returns, and stops until reaches the rising edge.

Unitronics
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Index Pulse I

Home Switch

Methods 5 and 6: Using negative reference switch and zero impulse evaluation
Me t h & A sWh e Imoming mode is enabled, If negative reference switch H-S = 1the drive first moves slowly into

the positive direction until reaches the zero impulse evaluation. This is displayed in the diagram by the falling edge of
H-S.

Me t h & d &h e lmoming mode is enabled, If negative reference switch H-S=0, the drive first moves relatively quick
into the negative direction until it reaches the negative reference switch This is displayed in the diagram by the rising
edge. Afterwards the drive slowly returns, and stops until reaches the zero impulse evaluation. This is displayed in the
diagram by the falling edge of H-S.

Me t h 6 4 sWh e lmoming mode is enabled, If negative reference switch H-S=1, the drive first moves relatively

quick into the positive direction until it reaches the negative reference switch. This is displayed in the diagram by the
falling edge. Afterwards the drive slowly returns, and stops until reaches the zero impulse evaluation. This is displayed
in the diagram by the rising edge of H-S.

Me t h 6 B sWh e lmoming mode is enabled, If negative reference switch H-S = Othe drive first moves slowly into

the positive direction, and stops until reaches the zero impulse evaluation. This is displayed in the diagram by the
rising edge of H-S.

= — {
| —O—>a

B -O—
|

Index Pulse

Home Switch : |

Methods 7 ~ 1 4Using reference switch, limit switch and zero impulse evaluation
Methods 7~1 4use the reference switch which is only active over parts of the distance.

1 Use positive limit switch P-O T
If this method 7~1 (s used the drive first moves relatively quick into the positive direction

Me t h @Al sWh e Imoming mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the

Unitronics 18¢
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positive direction, not reaches positive limit switch ,until it reaches the reference switch H-S. This is displayed in the
diagram by the rising edge. Afterwards the drive slowly returns, and stops until reaches the falling edge.

Me t h @ @¥/h e moming mode is enabled, If reference switch H-S = 1the drive first moves slowly into the negative
direction until reaches the falling edge.

Me t h @ €sWh e homing mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the

positive direction , and reaches positive limit switch .The drive moves quickly into the negative direction. When
reaching the rising edge of H-S ,the drive moves slowly , and moves into the negative direction until reaches the
falling edge of H-S.

Me t h 8 A sWh e moming mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the

positive direction ,not reaches positive limit switch , Afterwards the drive moves slowly into positive direction when
reaches the rising edge of H-S, and stops until reaches the zero impulse evaluation.

Me t h 8 d h e lmoming mode is enabled, If reference switch H-S = 1the drive first moves slowly into the negative
direction until reaches the falling edge of H-S. Then moves slowly into the positive direction, stops until reaches the
zero impulse evaluation. This is displayed in the diagram by the H-S rising edge.

Me t h & d £Nh e homing mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the

positive direction ,reaches positive limit switch ,Afterwards the drive moves quickly into the negative direction, until
reaches the rising edge of H-S. The drive slows down, and moves into the negative direction. Reaches the falling
edge of H-S, the drive returns into positive direction, until reaches the zero impulse evaluation. This is displayed in the
diagram by the H-S rising edge.

Me t h @ A sWh e moming mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the

positive direction, not reaches positive limit switch. Afterwards the drive moves slowly into positive direction when
reaches the rising edge of H-S. The drive slows down to stop until reaches the falling edge of H-S. Then drive returns
slowly, and stops until reaches the zero impulse evaluation. This is displayed in the diagram by the H-S rising edge.
Me t h @ d 8h e lmoming mode is enabled, If reference switch H-S = 1the drive first moves slowly into the positive
direction until reaches the falling edge of H-S. Then moves slowly into the negative direction, stops until reaches the
zero impulse evaluation. This is displayed in the diagram by the H-S rising edge.

Me t h @ d €£WVh e moming mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the

positive direction ,reaches positive limit switch ,Afterwards the drive moves quickly into the negative direction ,until
reaches the rising edge of H-S. The drive slows down, and moves into the negative direction, and stops until reaches
the zero impulse evaluation.

Met h d ds Wh e homing mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into

the positive direction, not reaches positive limit switch. Afterwards the drive moves slowly into positive direction when
reaches the rising edge of H-S. If reaches the falling edge of H-S, the drive moves slowly into positive direction until
reaches the zero impulse evaluation.

Me t h 4 & sVBh e Imoming mode is enabled, If reference switch H-S = 1the drive first moves slowly into the
positive direction until reaches the zero impulse evaluation. This is displayed in the diagram by the H-S falling edge.

Met hd®s @h e homing mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into

the positive direction ,reaches positive limit switch ,Afterwards the drive moves quickly into the negative direction, until
reaches the rising edge of H-S. The drive slows down to stop. Then the drive returns slowly to the positive direction,
stops until reaches the zero impulse evaluation. This is displayed in the diagram by the H-S falling edge.

T {
*@_)
Bad *@J =

Index Pulse | |

X4

Home Switch | lff’ |

Positive Limit Switch : : 7/ : : |
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2 Use negative limit switch
If this method 1 +1 4is almost same as method 7~10,the drive first moves relatively quick into the negative direction.
E. M /L :]
L 11 : :

+@_>
(_| @ Q'D—'
|

Index Pulse | | |
ryi
. rr . .
Home Switch flfl I
Negative Limit Switch | ,f/!

Method 17~ 2,23~3 OHoming operation to the negative limit switch

If this method is used the drive first moves relatively quick into the negative direction, until it reaches the negative limit
switch. This is displayed in the diagram by the rising edge. Afterwards the drive slowly returns and searches for the
exact position of the limit switch. The zero position refers to the descending edge from the negative limit switch.

=L 5 ]

<© |
o
&

Home Switch

Methods 2 1 , @sihg reference switch
Me t h @ dAss Wh e Imming mode is enabled, If reference switch H-S = 1the drive first moves slowly into the

positive direction until reaches the falling edge of H-S.

Me t h @ d s\Bh e Imoming mode is enabled, If reference switch H-S=0, the drive first moves relatively quick into the
negative direction until it reaches the reference switch this is displayed in the diagram by the rising edge. Then the
drive returns slowly to the positive direction, stops until reaches the falling edge of the H-S.

Me t h @ @&s Wh e Imming mode is enabled, If reference switch H-S=1, the drive first moves relatively quick into

the positive direction until it reaches the reference switch. This is displayed in the diagram by the falling edge.
Afterwards the drive slowly returns, and stops until reaches the rising edge of the H-S.

Me t h @ @s Wh e lmoming mode is enabled, If reference switch H-S = 0the drive first moves slowly into the
negative direction until reaches the rising edge of the H-S.

Unitronics 18¢
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Methods 3 3 , Bs#hg zero impulse evaluation
Met h8@88sThe drive moves slowly BhbDpsthetn&gegawmadanpdiil tséee teivaand u a't

Met h8ddS he drive move9posliawlvye ddndrpescttdirmtn |z er @wad mpwu ltslkee eval uat

——rorl— I

AN

s mEEEN

Index Pulse |

Method 35: Set current position as the homing point

IS ;

Method -4 Movement in positive direction, hitting an end and reversing to travel’ the target homing position

is the first C pulse

I n this method, the motor moves in positive direction. Wh e n
for the blocking time set in Pn208, movement in the opposit
pul se.
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I ndex Pul se

Method -3 Movement in negative direction, hitting an end and reversing to travel" the target homing position
is the first C pulse
In this method, the motor moves in negative direction. When it hits an end so that the torque set in Pn207 is reached for the

blocking time set in Pn208, movement in the opposite direction, and the target homing position is the first C pulse.

IJ’ !. L 7l L 7 L I

]
I~

I\ l‘,‘

1

I ndex Pul $'e

Method -2: Movement in positive direction, hitting an end, makes the current position for the origin.

In this method, the motor moves in positive direction. When the drive hits an end so that the torque set in Pn207 is reached
for the blocking time set in Pn208, and makes the current position for the origin.

o4

I Vi 7 . Vi Vi 7 Vi Vi Vi T !I
-2

Method -1:Movement in negative direction, hitting an end, makes the current position for the origin.

[\ =111

In this method, the motor moves in negative direction. When the drive hits an end so that the torque set in Pn207 is reached
for the blocking time set in Pn208,and makes the current position for the origin.

\ 4

If’ .I’l Vi il Vi 7 Vi 7 Vi I

(1

Notes: When starting homing on homing method about input si
with the initial status of nitthieali npuat s ghwnl i nChraagi hgpthec
necesWaen. using reference switch homing/ O should be set as
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