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Preface

@ This Manual is the user manual for K/iK series products.

@ To use this series of servo drivers correctly, please carefully read this Manual before use and
keep this Manual properly for future reference. If this product is purchased for your customer,

please send this product to the final user together with this Manual.

Y¢ Warm tips:

< For the user who uses this product for the first time, please carefully read this Manual. If
there is any question regarding the function or performance of this product, please contact our

technical support staff for help in order to use this product correctly.

<> We have tried our best to improve the contents of this manual. However, if you find any

problem in this Manual, please contact our technical support staff in time for us to make

timely corrections.

< As we will constantly improve our servo driver products, we may make changes to the

materials without prior notice.

<> Without prior written consent of the Company, no part of this manual shall be reproduced.
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Safety Precautions

Before product storage, installation, wiring, operation, check or maintenance, users must be

familiar with and observe the following important notes to ensure safety during use of the product.

1. Electric Shock Injury Warning

/& Warning

A% When the servo driver is powered on, the machine casing should not be opened so as to avoid

electric shock.

A When the casing is opened, the servo driver should not be powered on so as to avoid electric

shock resulting from exposed high voltage wire.

A In maintenance of the driver, wait for at least five minutes after cutting off the power, and
detect both ends of the high-voltage capacitor using a voltmeter. The maintaining operation is

allowed only when it is confirmed that the safe voltage range is reached.
A, Power on only after reliable installation of the driver.
A, Servo driver and servo motor must be reliably grounded.
A Do not touch the driver with wet hands for fear of electric shock.
Ay Wrong voltage or power supply polarity may cause an explosion or operational accidents.

A, Ensure that the wire is properly insulated to avoid squeezing the wire and electric shock.

2. Warning of Damage to Equipment

/& Warning

A% Do not directly connect power to the U, V or W output ends of the driver for fear of damaging

the driver.

A, The servo motor and servo driver should be directly connected. Do not connect the U, V or W
output ends of the driver to any capacitive element (e.g. noise suppression filter, pulse

interference limiter, etc.) for fear of improper work of the driver.
A Connect the input end of the driver to a compliant power supply as required.
A Please verify the correctness and reliability of the cable connections before energizing.
A Please purchase and use motor as required, or damage to the driver or motor may occur.

A, The rated torque of the servo motor should be higher than the effective continuous load

torque.

.& The ratio between the load inertia and servo motor inertia should be less than the
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recommended value.

3. Fire Warring

/& Warning
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Chapter I Function Overview

1.1 Description of Servo Driver Models

Naming rule of K series servo driver:

E2D-EAD20AA

s

W H-
R -
EARG-
k8T

RGIERE.
BALY: adFxE, ERFSNE, CRrClNopes
ThN K - ZORRAY, 3SHRFRI Y, SORRRY
DRFRMNH, SRR PR
ARF=H2v, BRR=RIs80V
ERFREN =3

IR 2 E B R

ARwesoth, BER1IThe

IRl ael . A F£on 2500 £k, B Eon 17bit

Encoder type: A for 2500-line, B for 17 bit

BN ARRNK, BRRBRIE, C
%7~ CANopen

Input signal: A for pulse, B for analog quantity
and C for CANopen

ThEEED: 20 KR 2kW, 35 KR 3.5kW, 50

Power level: 20 for 2kW, 35 for 3.5kW and 50

R SkW for SkW

T D R, S RIS | Output mode: D for dual axis output and S for
i single axis output

R A Ko —4H 220V, B HRIR =4 Voltage: A for three-phase 220 V, and B for
380V three-phase 380 V

FHMT: KRR K RV Series code: K for K series products
VAT : MGD Fan 2 LA IR IR 3 4% Enterprise code: MGD for Zhishan Servo

Driver

Naming rule of iK series bus servo driver:

o0 - 3K

i

BANES:
-k e T
wBHA:
b K
BARS
e

[E

LW: Bl 17t

2RFBHR, IRFIBES

205w DX, ISHRI. 56¥, S0HFSHA
DEFR IR, SER NSRS

AT T2V, BRax HI380V
KR KR R g,
1Tz i R I

gntig g, B F£on 17bit

Encoder: B for 17 bit

Input signal: 2 for M2 bus, and 3 for M3 bus

ThEEED: 20 F£IR 2kW, 35 KR 3.5kW, 50

Power level: 20 for 2kW, 35 for 3.5kW and 50

R SkW for SkW
T D R, S RIS | Output mode: D for dual axis output and S for
i single axis output
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YRR : A K78 —4H 220V, B £ —4H | Voltage: A for three-phase 220 V, and B for

380V three-phase 380 V
FHMT: KRR KRR 5 Series code: iK for iK series bus products
VAT : MGD Fan 2 LA IR 3 #% Enterprise code: MGD for Zhishan Servo

Driver

Note: 3.5kW and 5kW products are single axis products

1.2 External Dimension

BE- e

i TR Terminal board
F M i Earthing Terminal
AT : mm Unit: mm

1.3 Basic Functions

Control mode

Position control, JOG running, speed contact, etc.

Encoder feedback 2500-line incremental standard and 17 bit incremental encoders
Ambient/storage Ambient temperature: 0~+50°C; storage temperature: -20~+85C
Use temperature . .
conditions Ambient/storage humidity | Under 90%RH (no freezing or condensation)
Vibration/impact 2 2
resistance strle)ngth 4.9m/s7/19.6m/s
Analog Command voltage DC+10V
speed
command Input impedance Appx. 20KQ
input
Analog Command voltage DC+10V
torque
command Input impedance Appx. 20KQ
input
Point 8 points
Servo ON (/S-ON), P action (/P-CON), positive-side over travel disabled (P-OT),
10  input negative-side over travel disabled (N-OT), alarm reset (/ALM-RST), positive-side torque
signal Function (distributable) limit (/P-CL), negative-side torque limit (/N-CL), position deviation clear (/CLR), internal
set speed switch, etc.
Distribution of above signals and change of positive/negative logics are available
10 output Point 6 points
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Signal
Function (distributable)

Servo alarm (ALM), position complete (/COIN), velocity compliance detection (/V-CMP),
servo motor rotation detection (/TGON), servo ready (/S-RDY), torque limit detection
(/CLT), breaker (/BK), encoder zero point output (PGC)

Distribution of above signals and change of positive/negative logics are available

Encoder divided frequency output

A-phase, B-phase and C-phase: linear drive output; divided pulse count: can be set freely

RS-485 Communication protocol MODBUS

communica | 1:N communication N = 127 stations at maximum

tion Axial address setting Set by parameters

CAN Communication protocol CANOpen (DS301 + DS402 guild regulations)
communica | 1:N communication N = 127 stations at maximum

tion Axial address setting Set by parameters

Display function

CHARGE indicator, 7-segment digital tube 5 bit

Regeneration processing

Built-in or external regeneration resistor (optional)

Overtravel (OT) prevention function

Dynamic breaker (DB) stop, deceleration stop or free running stop during P-OT or N-OT
input action

Protection functions

Overcurrent, overvoltage, undervoltage, overload, overspeed, regeneration failure, encoder
feedback error, etc.

Monitoring functions

Rotation speed, current position, command pulse accumulation, positional deviation, motor
current, operating status, input and output terminal signal, etc.

Auxiliary functions

Gain adjustment, alarm record, JOG running, origin search, inertia detection, etc.

Intelligent function

Built-in gain auto tuning function

Applicable load inertia

Less than 5 times of the motor inertia

Feed-forward

0~100% (set unit: 1%)

compensation
Sign + pulse sequence, CW+CCW pulse sequence, 90 ° phase difference two-phase pulse
Input pulse type (A-phase + B-phase)
Position Input pulse type L?near dr@ve and open connector supported
control Linear drive

Maximum input pulse
frequency

Sign + pulse sequence, CW+CCW pulse sequence: S00Kpps

90 ° phase difference two-phase pulse (A-phase + B-phase): 500Kpps
Open connector

Sign + pulse sequence, CW+CCW pulse sequence: 200Kpps

90 ° phase difference two-phase pulse (A-phase + B-phase): 200Kpps
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Chapter II Installation and Dimension

2.1 Servo Driver

K series servo drivers are base-mounted and improper installation may give rise to

failures. Please install the servo driver properly by following the instructions below.

2.1.1  Storage Condition

The servo driver should be kept in a place with an ambient temperature of [-20~+85]C

when not used.
2.1.2 Installation Site

m Temperature: 0~55°C;

m Ambient humidity: not higher than 90% RH ( no condensation);

m Sea level not higher than 1000 m;

m Maximum vibration: 4.9m/s?;

m Maximum Impact: 19.6m/s?;

m Other installation precautions:

- Installed in a control cabinet

Attention should be paid to the size of the control cabinet, the placement mode of servo
driver and cooling mode, in order to ensure that the ambient temperature for the servo driver is
under 55°C. Please refer to description in Section 1.2.2 for operation details;

- Installed near heat source

The radiation of the heat source and temperature rise caused by convection should be under

control, in order to ensure that the ambient temperature for the servo driver is under 55°C;

‘Installed near vibration source

A vibration isolation device should be installed to avoid vibration passing to the servo driver;

- Installed in a place exposed to corrosive air

Necessary measures should be taken to prevent the servo driver from exposing to corrosive
air. Corrosive air may not immediately affect servo driver but will obviously cause the failure of
electronic components and relevant elements of the contactor;

- Other occasions

Servo driver should not be put in occasions of high temperature, high humidity, condensation

dripping, oil splashing, dust, scrap iron or radiation;
Note: when cutting off the power to store the servo driver, please put the driver in a place
with the following environmental conditions: -20~85°C, 90% RH below (no condensation)

2.1.3 Installation Direction

The direction of installation should be vertical to the mounting face and two mounting holes
should be used to reliably fix the servo driver on the installation base. If required, a fan should be

installed to compulsorily cool the servo driver.
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2.1.4 Installation of Several Servo Drivers

If more than one servo driver should be installed in a control cabinet in parallel, the space

indicated below should be followed for installation and heat dissipation.

40rambA b

40mmUA F
Wzs) Fan
J¥5E Fan
40mm UL |- Above 40 mm
30mm UL I Above 30 mm
10mm UL | Above 10 mm
40mm UL |- Above 40 mm

m Installation direction of servo driver

The front (wiring side) of the servo driver should face the operator and should be vertical to

the mounting base.
m Cooling

Adequate space should be reserved around the servo driver to ensure cooling through a fan or

free convection.
m Parallel installation

As shown above, a space of 10 mm should be reserved at both sides of the horizontal
direction and a space of 50mm should be reserved at both sides of the vertical direction. The
temperature inside the control cabinet should be kept even to avoid excess temperature in some

parts of the servo driver. If necessary, a fan for compulsory cooling and convection should be

installed above the servo driver.

m Environmental condition for normal operation of servo driver

1. Temperature: 0~ 55°C

2.Humidity: below 90%RH (no condensation)

3. Vibration: below 4.9m/s’

4. To ensure long-term stable use, it is recommended to use the servo driver under an

environmental temperature condition of 45°C and below.

2.1.5 Dimension Description

Dimension of 30A driver is shown below:
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The servo motor can be installed in horizontal or vertical direction. The service life of the
servo motor will be shortened significantly or unexpected accident may occur if any
mechanical mismatch occurs during installation. Please follow the instructions below for

correct installation.

Precautions before installation:

Antirust agent should be applied at the motor axis end and should be wiped off using a soft cloth
dipped in diluent before installation.

When wiping off the antirust agent, attention should be paid to prevent the diluent from contacting

other parts of the servo motor.

2.2.1 Storage Temperature

The servo motor should be kept in a place with an ambient temperature of [-20~+60]C

when not used.
2.2.2 Direction

Servo motor should be installed indoor and the indoor space should meet the following
environmental conditions.

® No corrosive, flammable or explosive air

®  Good ventilation, little dust and dry environment

® Ambient temperature within 0~40°C

® Relative humidity within 26%~80%RH without condensation

® FEasy for maintenance and cleaning

2.2.3 Installation Concentricity

Flexible coupling should be used as much as possible when connecting to machinery. In
addition, axis of servo motor should be placed in a straight line with that of mechanical load.
When installing servo motor, requirements for concentricity tolerance should be met as the

following figure.

Measure at quartern of a circle to make sure that difference between max. value and
min. value is lower than 0.03 mm. (rotating with coupling)

® Mechanical vibration will be caused by large concentricity deviation
and therefore will lead to damages to servo motor bearing.

® When installing coupling, axial percussion is prohibited, otherwise
damages will be caused to encoder of servo motor easily.
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2.2.4 Installation Direction
Servo motors can be installed horizontally, vertically or in random direction.

2.2.5 Protection Measures against Water and Oil

When using in places containing water, oil or condensation, it is required to take special
measures to motors as per protection requirements; however, motors with oil seals should be used
since protection requirements for shaft penetrating portion should be satisfied when motors

leaving factory. Shaft penetrating portion refers to interval between extension of motor end and

end flange.
L E 3§
‘ LA R Shaft penetrating portion

2.2.6 Cable Tension

Bending radius cannot be too small when connecting cables. It is also not suggested to exert
too much tension in cables. Specially, diameter for core wire of signal line is usually very fine (0.2
or 0.3 mm), therefore too much tension cannot be exerted during wiring.

8 (800) 555-63-74 www.purelogic.ru



Chapter III Wiring

3.1 Wiring of Main Circuit

This section explains wiring examples of main circuit, functions of terminals in main circuit

and power ON sequence.

Al

Notes

- Do not lead power lines and signal lines to the same pipe, nor bind them together. During wiring,
power lines should be kept over 30 cm away from signal line.
Otherwise, malfunction may be caused.
* Multi-stranded wires and multi-core shielded wire should be used as signal lines and feedback wires
for encoder (PG).
As for wire length, command input wire should be 3m at most and 20 m at most for PG feedback wire.
- High voltage may be maintained in the servo driver even the power is turned off. Do not touch power
terminal within 5 minutes after power off.
Inspection operation should be carried out when CHARGE indicator light is confirmed to be off.
* Do not frequently turn on or off the power. If it is required to continuously turn on or off the power,

frequency should be limited to 1 time/min below.
Due to capacitance in power of servo unit, large charging current (charging for 0.2 s) will flow through
when power is ON. Therefore, performance of components in main circuit within servo unit will be
damaged if power is turned on/off frequently.

3.1.1 Descriptions of Terminals

Other terminals and respective function and precaution for driver panel are as follows.

Terminal Functions Precautions for operation

Ul, V1, W1 | Terminal for A-axis motor power line Connected to A-axis servo motor

U2, V2, W2 | Terminal for b-axis motor power line Connected to b-axis servo motor
. L Three  phase 200 - 230VAC
L1,L2,L3 | Inputterminal of main circuit power
(-15%~+10%) (50/60Hz)
Single  phase 200 -  230VAC

L1C, L2C Power input terminal of control loop
(-15%~+10%) (50/60Hz)

Resistor should be connected to B1 and

B1, B2 Terminal for bleeder resistor B2 if external comnection for bleeder

resistor is required

Earthing measures should be carried out
PE Earthing Terminal for connection of power -earthing

terminals and motor earthing terminals
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Notes: A axis refers to Ul, V1 and W1; b axis refers to U2, V2 and W2 in the instruction.
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3.1.2  Typical Examples for Main Circuit Wiring

B Three phase 220 V (double-axis drive)

I .
)

r{_l.! ﬂw
I«?ﬁ—].@.ﬂ;r e
el S L,E.j
=R T amea aaEERR
—ou
: L BETON
| S A
S
Forig €3,
WA
I
) LI

S>E

AR 22 Wit 2% Non-fuse breaker

ZAHAZIR 200~230V (50/60Hz) Three phase 200 - 230V/5060 Hz (50/60Hz)
TRV RT3 Surge protection device

1PL(fal R AR %% 57 HY) 1PL (for display of servo alarm)

gk P I Noise filter
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Hi ON Power ON

Hii OFF Power OFF

T E G 2% 1 2 Bl e VR VKT 2 Connect surge protection device to coil of
electromagnetic contactor

A Hiha] I AL A-axis servo motor

FL f Electromagnetic contactor

MGD-K F XUl ] il 2K 2)) 2% MGD-K Series Servo Drive (double-axis)

HME AR H R External regenerative resistor

WA B Hh It must be grounded

ihd Encoder

b ] i FELATL B-axis servo motor

ihd Encoder

B Three phase 220 V (single-axis drive)

T —

[_1 el - '-gm“
h i'";;.******'"*';',,;;I %_M
T AW
- - F_" =
i . BECON =) 1 |
i = -
5 o =0
— -
ZD-XEA -
PR 3

YR

e 22 Wit 2 Non-fuse breaker

— ARSI 200~230V  (50/60Hz) Three phase 200 - 230V/5060 Hz (50/60Hz)
IR RS 3% Surge protection device

Nk P Y0V i Noise filter

1PL(frl i 2 27 H) 1PL (for display of servo alarm)

HLJs ON Power ON
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HLJi OFF

Power OFF

THAE HU R (1 2 B L TRV R 2

Connect surge protection device to coil of

electromagnetic contactor

HAL B0 2 Electromagnetic contactor
A1 E A HBH External regenerative resistor
A2 It must be grounded

MGD-K &1 fal i Bk 5

MGD-K Series Servo Drive (single-axis)

il e AL

Servo motor

i

Encoder

Notes: design of power ON sequence

The following items should be considered during design of power ON sequence.

1. Design of power ON sequence: power should be OFF after output of signals of "servo alarm". (Refer

to the above circuit diagram.)

2. Press the POWER ON button for over 2 s. When control power of servo unit is ON, input 2s "servo

alarm" signal (1Ry: OFF). It is required to be done during initial setting of servo driver.

T —

FR2Us
HREE e
ALMBH
P LR Control power
I K2.0s 2.0s at most
g s Servo alarm
ALM#irH ALM output

3. Power specification for used parts should match with input power.

3.2 Encoder Signal Wiring

Connecting cables between encoder and servo driver and their wiring pin No. vary with

Servo motors.

Signal of side encoder interface (CN1/CN2) for servo driver:

Signal leads Signal leads
Terminal Terminal
Incremental Incremental
No. Bus encoder No. Bus encoder
encoder encoder
1 PA — 8 PU —
2 /PA — 9 /PU —
3 PB — 10 PV —
4 /PB — 11 /PV —
5 PC E+ 12 PW SD+
6 /PC E- 13 /PW SD-
7 5V 5V 14 GND GND
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Housing Shielded wire

3.2.1 Connection with Encoder Interface (CN1/CN2) and Processing of
Output Signal from CN3

In the figure: *1: connector wiring pin No. varies with used servo motor.

*2: refers to multi-stranded shielded wire.
*3: connector wiring pin No. varies with used servo motor. 19 -25 is pin number for
axis A of single-axis or double axis motor; 44 - 49 is pin number of axis b of double-axis motor.

(1) 2500 incremental wire-saving encoder

MmEae

| i) 2l
2 I N ANIE A
i f
3 BN, 21648 ) )" pg
4 Nazang | JENL e B
g f
CHE 23148 [
) it +
5 Aaag) /L
i \j‘ E
& *3 s y 1§
£
0 25 A
11
iy ROl . 2204700
14 CikEaeE: . 0 1aF
7
14
SEALE A (PES \
" Witk s
B L Y 2 Wire-saving incremental encoder
A B B Servo drive
A Phase A
B Phase B
C#H Phase C
A HlgE (&) i) Command controller (Client)
IS¥a TP Bus receiver
A Phase A
B Phase B
C#H Phase C
Pl Choke
R (&P : 220-470Q R (terminal resistance): 220 - 470Q
C (ERHZ): 0.1uF C (decoupling capacitor): 0.1puF
EFs A5 (PE) Connector housing (PE)
Bk Shielded wire
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(2) 2500 incremental standard encoder

Eamaa

E L ] ®2

[ ypali MEN e ) | y BEEWES
WEERE L"{\zgg45; ! i j # S ;]
o ¥ L
H 1 PE 3 B%ﬁ“\ 21{#&}* ;\f;q
RS P 224n }i AR L 548
i N gt
Eoaipe s ___%_@__I\ 23148} Lol
IR Aeag) L/ 0F —— o
7 -
P oplmu s *3 e | ¢ SEE
[ e e 5y
7
L o alev w e -+ o
f Ao
W
: ;m.' 12 ROEERE . 220400
WEET T COEHBE . 0¥
iV
& ehY
W
Vo
s A (PR
SR itaéﬂ“i_ % 4
A8 L bl B Non-wire-saving incremental encoder
A Bk 54 Servo drive
A Phase A
B Phase B
C#H Phase C
AP () i) Command controller (Client)
A Bus receiver
A Phase A
B Phase B
C #H Phase C
P Fel Choke
R (&P : 220-470Q R (terminal resistance): 220 - 470Q
C (ERHZ): 0.1uF C (decoupling capacitor): 0.1puF
S E (PE) Connector housing (PE)
B g2k Shielded wire

(3) Bus incremental encoder
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oL

Saaibmag Waini Ede |
. -
* & AR r\ w@s ) | Al RAaRRE
(.‘? gogs.i i /E QE% —
43 L@R?" @l
PR zza?l WARIL e B4
5 ol N, 23 faal LA
J N
6 N ANE cH
T A T
8 *¥3 | Mg +{}s BAE
» k) 5y
*g R = N + %
S~ 41
oy e 12 B (RGEEBED ;. 220-4700
1 2 :;’Pﬁ 13 COEMmEr . 0 1EF
|
Lo Lagy 11
i Re Rl
v EmEmet (PED
T !
ok 2 M G A% Bus incremental encoder
A I 2k 5 4 Servo drive
A H Phase A
B #H Phase B
C #f Phase C
A lgE (&) i) Command controller (Client)
IS¥2 TP Bus receiver
A H Phase A
B A Phase B
C #f Phase C
Pt fel Choke
R (&P : 220-470Q R (terminal resistance): 220 - 470Q
C (ERHZ): 0.1uF C (decoupling capacitor): 0.1puF
EFs A5 (PE) Connector housing (PE)
Jit ik Shielded wire

(4) Bus absolute encoder
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BHEDE

SR E R J o HE (EaE)
| - -~
* } Ji A N IB@%%}{ [ » BRI
N . ¥ %2@(45%}( I / i [j B »-—.ﬂ.m
%2 3 2060} 1 p
RN Mﬁ% WANIE t— s
| ;\é " CHR N, 23(48) ) LY
L rede T AN E —ci
G I ; i
' oo 48 *¥3 | Vg i ¢ SERE
> ) +5Y
> 1 b 42
b 1 2t + oy
> I ¢ 11
e | 4
l ;h-.: ps j12 ®oOEGRMY o 2204700
/ b CiEBREr . 0 1pF
|
P
Lagy
L/ Tamo
7
N ! 21 s Mg 1
Wi = 4
A E G 2% Bus absolute encoder
A I 2k 5 4 Servo drive
A H Phase A
B #H Phase B
C#H Phase C
AP () i) Command controller (Client)
IS¥2 TP Bus receiver
A H Phase A
B A Phase B
C#H Phase C
Pt fel Choke
R (&P : 220-470Q R (terminal resistance): 220 - 470Q
C (ERHZ): 0.1uF C (decoupling capacitor): 0.1puF
EFs A5 (PE) Connector housing (PE)
B g2k Shielded wire

3.3 Input/Output Signal Wiring

3.3.1 Velocity/Torque Control Mode

Pin-out for signal wiring of single-axis driver should be subject to A-axis wiring pin-out. The

b-axis pin-out will not be connected.
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A-axis position command

TEREEFES (0~ £10V/AE )

Speed command (0 - £10V/rated rotation
speed)
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AR BRI AT BT (0 ~ £10V/ATE #%
)

External torque limitation/torque feed-forward
(0 - £10V/rated torque)

bl E 454

b-axis position command

WA (£2 ~ £10V/E 5 #58)

Speed command (2 - £10V/rated rotation
speed)

AR BRI R (21 ~ £10V/E0E 5
)

External torque limitation/torque feed-forward
(£1 - £10V/rated torque)

SEN{E SHi A SEN signal input
CHRHHERIN: /S-OND (Single-axis default: /S-ON)
CUEHIBRIA:  A%fH/S-ON) (Double-axis default: A-axis/S-ON)
CRHRERIN: /P-CON) (Single-axis default: /P-CON)
CRUHHER N :  Afili/P-COND (Double-axis default: A-axis/P-ON)
CFREIBRIA: P-OT) (Single-axis default: P-OT)
OUEHIBRIA: ABHP-OT) (Double-axis default: A-axis P-ON)
CIRANBRIA: N-OT) (Single-axis default: N-OT)
OREHIBRIA: ABIN-OT) (Double-axis default: A-axis N-ON)
CFRENBRIA: /ALM-RST) (Single-axis default: /ALM-RST)
CUUHHERIN: bAl/S-OND (Double-axis default: b-axis/S-ON)
CHRERERIN: /CLR) (Single-axis default: /CLR)
RUHHER N : bHl/P-COND (Double-axis default: b-axis/P-ON)
CFREMBRIA: /P-CL) (Single-axis default: /P-CL)
OREIBRIA: bHHP-OT) (Double-axis default: b-axis P-OT)
CHREHERIN: /N-CL) (Single-axis default: /N-CL)
OWEHIBLIA: bHIN-OT) (Double-axis default: b-axis N-OT)
ARIPGHy St th A-axis PG frequency dividing output
bHIPG /3 Fiikn b-axis PG frequency dividing output
CHARERIA: ALMD (Single-axis default: ALM)
OREMBRIA: ARIALMD (Double-axis default: A-axis ALM)
CHRHHERIN: /COINEL/V-CMP) (Single-axis default: /COIN or /V-CMP)
CUEHERIN:  A%H/COINEL/V-CMP) (Double-axis default: A-axis/COIN or
/V-CMP)
CRHHERIN: /TGON) (Single-axis default: /TGON)
CRUHHER N : A%/ TGON) (Double-axis default: A-axis/TGON)
CFRANBRIA: /S-RDY) (Single-axis default: /S-RDY)
OREHIBRIA: bHIALMD (Double-axis default: b-axis ALM)
CHRERERIN: /CLT) (Single-axis default: /CLT)
CUUHHERIN:  b4l/COINEY/V-CMP) (Double-axis default: b-axis/COIN or /V-CMP)
CHRERERIN: /BKD (Single-axis default: /BK)
OREHIBRIA: b4/ TGON) (Double-axis default: b-axis/TGON)
PUEE E R AU Connector shell

PR B O B2

Refers to shielded twisted pair cable

2. DU, B EC 4 Tus

*2. Time parameter is 47 us for first filtering

*3 . NS S IN1~INS T 1 H 7 244

*3. Distribution change can be done by user
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(Po509~Po512) HHAT40 AR

parameter (Po509 - Po512) when inputting IN1
- IN8 signals

*4. P E 5 OUTI~OUT6 nl it J ' 344
(Po513~Po514) #4740 Hl AR B

*4. Distribution change can be done by user
parameter (Po513 - Po514) when outputting
OUT]1 - OUT®6 signals

*5. AT 4 E gt s HL 75 205 4 5L
PEIE L PAO S A7 I (PD001.0 = 0)i% 4%

*5. With absolute encoder, connect to it when
serial output is required for absolute data via
PAO (Po001.0 = 0)

*6. CN1-38 2 AFHSENHI A, CN1-50-2b%l
SEN#i A\

*6. CN1-38 is A-axis SEN input and CN1-50 is
b-axis SEN input
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3.3.2 Position Control Mode
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Pin-out for signal wiring of single-axis driver should be subject to A-axis wiring pin-out. The

b-axis pin-out will not be connected.
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fa iy Cadkzes 7 LD

Command controller (connected by bus
differential mode)

AR E AR A-axis position command
PULSCWBA#H PULSCWB phase
SIGNCCWA#H SIGNCCWA phase

fao Pl CHRABITH T L)

Command controller (connected by open
collector mode)

b7 B AR 4 b-axis position command

PULSCWBA#H PULSCWB phase

SIGNCCWA#H SIGNCCWA phase

SENTE ‘SN SEN signal input
CHLAHERIA: /S-OND (Single-axis default: /S-ON)
RUHHERIN: - AHlI/S-OND (Double-axis default: A-axis/S-ON)
CFARER L. /P-COND (Single-axis default: /P-CON)
CRUHHER N :  Afili/P-COND (Double-axis default: A-axis/P-ON)
CHAIERIN: P-OT) (Single-axis default: P-OT)
RUHHERN: AHIP-OT) (Double-axis default: A-axis P-ON)
(HAHIBRIN: N-OT) (Single-axis default: N-OT)
WUHHER N : ARIN-OT) (Double-axis default: A-axis N-ON)
(HAERERIN: /ALM-RST) (Single-axis default: /ALM-RST)
CAUHHER N : bAl/S-OND (Double-axis default: b-axis/S-ON)
CFARERIA: /CLR) (Single-axis default: /CLR)
AUHHER N : bHl/P-COND (Double-axis default: b-axis/P-ON)
CHARIBRIN: /P-CL) (Single-axis default: /P-CL)
COHHERIN: bHHP-OT) (Double-axis default: b-axis P-OT)
CHARIBRIN: /N-CL) (Single-axis default: /N-CL)
AUHHERIN: bHIN-OT) (Double-axis default: b-axis N-OT)

ABIPG 7} Btk A-axis PG frequency dividing output

bHPG /) ik b-axis PG frequency dividing output
CHLARIBRIN: ALMD (Single-axis default: ALM)
CUHHERIN: ABHALMD (Double-axis default: A-axis ALM)
CHLERERIN: /COINTL/V-CMP) (Single-axis default: /COIN or /V-CMP)

OBUER I -

A#l/COINEL/V-CMP)

(Double-axis default: A-axis/COIN or
/V-CMP)

CFARER L /TGOND (Single-axis default: /TGON)
CRUHERN: A%/ TGON) (Double-axis default: A-axis/TGON)
(HAHEIN: /S-RDY) (Single-axis default: /S-RDY)
COHHER N : bAHALMD (Double-axis default: b-axis ALM)
CFARERIA: /CLT) (Single-axis default: /CLT)
CRUHER N : bAl/COINEL/V-CMP) (Double-axis default: b-axis/COIN or

/V-CMP)

CRERERIN

/BK)  (CRUHHERIA: bHI/TGON)

(Single-axis default: /BK) (Double-axis
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default: b-axis/TGON)

RS

Connector shell

PR B O B2

Refers to shielded twisted pair cable

*2. A B AR Wk A O S AR T # I
ity EEAME LR -

*2. When open collector is used as the input
mode for position command pulse, external

resistor should be connected:

Vee=24VIf, R1=R2=2.2KQ

Vce=24V, R1=R2=2.2KQ

Vee=12VH}, R1=R2=1KQ

Vce=12V, R1=R2=1KQ

Vee=5VHif, R1=R2=180Q

Vee=5V, R1=R2=180Q

*3 . NS S IN1~INS T 1 H 7 245
(Po509~Po512) HHAT40Hl AR

*3. Distribution change can be done by
user parameter (Po509 - Po512) when
inputting IN1 - IN8 signals

*4. 5 E 5 OUTI~OUT6 nl i J ' 244
(Po513~Po514) T4 Fl AR B

*4, Distribution change can be done by
user parameter (Po513 - Po514) when
outputting OUT1 - OUT6 signals

*5. AT 4t B gt s HL 75 Z0R 4o 2L
PEIE L PAO S A7 I (PD001.0 = 0)i% 4%

*5. With absolute encoder, connect to it when
serial output is required for absolute data via
PAO (Po001.0 = 0)

*6. CN1-38 2 AFHSENHI A, CN1-50-2b%l
SEN#i A\

*6. CN1-38 is A-axis SEN input and CN1-50 is
b-axis SEN input

3.3.3 Signals and Their Functions for Input/Output Connector (CN3)
Functions Functions
Terminal Name Terminal Name
No. Single-axis driver Double-axis driver No. Single-axis driver Double-axis driver
1 APULS+ Command pulse input A-axis command pulse 26 BPULS+ Reserved b-axis command pulse
2 APULS- P P input 27 BPULS- input
3 ASIGN+ Command sien input A-axis command sign 28 BSIGN+ Reserved b-axis command sign
4 ASIGN- gnmp input 29 BSIGN- input
5 AV-REF | Speed command input A-ax1s speed command 30 BV-REF | Reserved b-ax1s speed command
input nput
6 GND Signal ground Signal ground 31 GND Signal ground Signal ground
7 OUT1+ Output port 1, which can Output port 1, which can 32 OUT4+ Output port 4, which can Output port 4, which can
be reallocated be reallocated be reallocated be reallocated
8 OUT1- (Factory setting: ALM) (Factory setting: A-axis 33 OuUT4- (Factory setting: (Factory setting: b-axis
¥ seting: ALM) /S-RDY) ALM)
9 OUT2+ Output port 2, which can Output port 2, which can 34 OUT5+ Output port 5, which can Output port 5, which can
be reallocated be reallocated
10 OouUT2 be reallocated (Factory setting: 35 OUT5 be reallocated (Factory setting:
(Factory setting: /COIN) A-axis/COIN) (Factory setting: /CLT) b-axis/COIN)
11 OUT3+ Output port 3, which can Output port 3, which can 36 OUT6+ Output port 6, which can Output port 6, which can
be reallocated be reallocated
12 OUT3 be reallocated (Factory setting: 37 OuUT6 be reallocated (Factory setting:
(Factory setting: /TGON) A-axis/TGON) (Factory setting: /BK) b-axis TGON)
13 picom | Common port ofinput Common port of input 38 SEN SEN signal input A-axis SEN signal input
signal signal
Tnput port 1, which can Input port 1, which can Input port 5, which can Input port 5, which can
be reallocated be reallocated be reallocated
14 IN1 be reallocated . 39 INS . .
(Factory setting: /S-ON) (Factpry setting: (Factory setting: (FacFory setting:
) A-axis/S-ON) /ALM-RST) b-axis/S-ON)
Input port 2, which can Input port 2, which can Input port 6, which can Input port 6, which can
be reallocated be reallocated be reallocated
15 N2 (Factory setting: (Factory setting: 40 IN6 be reallocated (Factory setting:
/P-CON) A-axis/P-CON) (Factory setting: /CLR) | i/p-CON)
Input port 3, which can Input port 3, which can Input port 7, which can Input port 7, which can
16 IN3 be reallocated be reallocated 41 IN7 be reallocated be reallocated
(Factory setting: POT) (Factory setting: A-axis (Factory setting: /PCL) (Factory setting: b-axis
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POT) POT)
Input port 4, which can Input port 4, which can Input port 8, which can Input port 8, which can
be reallocated be reallocated
17 IN4 be reallocated (Factory setting: A-axis 42 IN8 be reallocated (Factory sctting: b-axis
(Factory setting: NOT) NOT) Y & (Factory setting: /NCL) NOT) Y &
18 AT-REF | Torque command input ﬁl;ftls torque command 43 BV-REF | Reserved ?;ES torque command
19 APAO+ Phase A of PG frequency | Phase A of A-axis PG 44 BPAO+ Reserved Phase A of b-axis PG
20 APAO- dividing output frequency dividing output 45 BPAO- frequency dividing output
21 APBO+ Phase B of PG frequency | Phase B of A-axis PG 46 BPBO+ Reserved Phase B of b-axis PG
22 APBO- dividing output frequency dividing output 47 BPBO- frequency dividing output
g outp quency
23 APCO+ Phase C of PG frequency | Phase C of A-axis PG 48 BPCO+ Reserved Phase C of b-axis PG
24 APCO- dividing output frequency dividing output 49 BPCO- frequency dividing output
25 GND Signal ground Signal ground 50 BSEN Reserved b-axis SEN signal input
gnal gr gnal gr
Note:

1. Do not use any idle terminal.

2. Connect the shielded wires for input/output signal cables to connector shells.

3. The following input/output signals can change function distribution by setting user parameters
Output: OUT1, OUT2, OUT3, OUT4, OUTS, OUT6
The said output ports can change into ALM, /COIN, /TGON, /S-RDY, /CLT, /BK, /PGC of A axis
or B axis
Input: IN1, IN2, IN3, IN4, INS, IN6, IN7, INS
By parameters, the said input ports can change into such signals of A axis or B axis as /S-ON,
/P-CON, POT, NOT, /ALM-RST, /CLR, /PCL, /NCL and /GSEL

3.3

4

Interface Circuit

Examples of connection of input/output signal of servo unit and its command controller are

shown as below.
(1) Interfaces to command input circuit

(a) Analog input circuit

The following is to describe 5-6 (speed command input) terminals and 18-25 (torque command

input) terminals of CN3 connector.

Analog signal is the signal of speed command or torque command. Input impedance is shown as

below.

- Speed command input: appx. 20 KQ

- Torque command input: appx. 20 KQ

Maximum allowable voltage of input signal is £12 V.

R R TR -5 % A\ FAE

S B EHRS R B (DA

18600 /2008

A

1
| S|
v
0

{51 AR Of 24 22

Y-REF &F
T-REF | E
H¥20K0
3y

Y

<L

1t X3 FEIREE=hzE
Y-REF &
T-REF
Di& £
] F #j20K0
v e

AU L 45 2 A HLBR

Analog voltage command input circuit

1.8KQ(12W)LL I

Above 1.8 KQ (1/2W)
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il B S B o

Servo drive

V-REF & T-REF

V-REF or T-REF

K% 20KQ

Appx. 20 KQ

RO R SR i A FL (D/A S

Analog voltage command input circuit (D/A

example)
EREeHIE Command controller
A ISR B % Servo drive
V-REF & T-REF V-REF or T-REF
K1 20KQ Appx. 20 KQ

(b) Position command input circuit

The following is to describe 1-2 (command pulse input) terminal and 3-4 (command sign

input) terminal of CN3 connector.

Command pulse output circuit at the side of command controller can be optional between bus

driver output and open-collector output, as classified as below.

SEMeheHiE CEN) Big S RARFT RS
Sk bl 51 A58 5h 3 EeRdlE {2 AR5 Eh3s
AL 115:E||:| t;ﬁ _-‘}' 1'5:EI|:-
- [¥=3K] / ¥=K1
FRESEE VA =
K3

2avVsHmERLE F1s3.7Y

FHELTEREPIEE LIER AR DBl Em A B
Fith FETm A1 SmATEE M.

15
Voo 24w veo 12 Yoo Hsvirt
R1=22K0 Ri=1KO R1=1800

BB A (o) ik

Bus driver output (differential) circuit

EER eHIE Command controller

A B B Servo drive

2.8V<(H H°F)-(L H1)<3.7V 2.8V < (H level) - (L level) < 3.7V
EER e IE Command controller

A ISR B s Servo drive

WS DL IE ] 92 e TAEHRL R1 AO{E
DL N FLE 1 AB7E 7TmA-15mA Ja [ AN .

Please refer to the following applicable
examples for setting of the working resistance

R1 to maintain current i within 7 mA - 15 mA.

T8 HI 54 Applicable examples
Vee hj 24V i} Veeon 24V
R1=2.2KQ R1=2.2 KQ

Vee 4 12V 1Y Vecon 12V
RI1=1KQ R1=1 KQ

Vee 4 5V I Vecon5V
R1=180Q R1=180 Q
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(2) Interfaces to sequence control input circuit
The following is to describe IN1 - IN8 terminals of CN3 connector.

Connect through the transistor circuit of relay or open connector. Please select relay for

small current when using relay for connection. If otherwise, bad contact will occur.

Ak FL 2% L s )

B H BT B s (ol

DC24v

Y5105 0 5y 2%

3.3KQ

| IS

+24\VIN

L1

IS-ONZE

md

{318 08 7 B8
DC24V | 3.3K0
+2‘d'lﬂﬂ_‘ |
/ Y=
1

2% H 35 FL K S 41 Example of relay circuit

A B B s Servo drive

/S-ON%%: /S-ON, etc.

£E AT % S A7) Example of open connector
A ISR B % Servo drive

/S-ON%%: /S-ON, etc.

Note: For interface of SEN signal input circuit, please refer to Chapter "Usage of Absolute

Value Encoder".
(3) Absorption circuit and release circuit

Use two-way photocoupler as input circuit of servo driver. Please select absorption circuit

connection and release circuit connection according to the specification required for the machine.

AR W7 (85 iEnheaig
DC24Y DC24Y
i | 9 2 38 —3 8 S Eh 3
//’/ _E * : |;_// h E_ -ﬂ : K: L
- kL= - 03K
Wi e Absorption circuit
fa) IR 3K 5 2% Servo drive
TR i Release circuit
fr) IR 3K 5 2% Servo drive

(4) Interfaces to output circuit

(a) Bus driver (differential) output circuit
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The following is to describe 19-20 (A phase signal) terminals, 21-22 (B phase signal)
terminals and 23-24 (C phase signal) terminals of CN3 connector.

Output signal (PAO/PAO, PBO/PBO), origin pulse signal (PCO/PCO) and S phase rotation
quantity signal (PSO/PSO) that convert the 2 phases (A, B) of serial data for encoder are outputted
by bus driver output circuit, which is generally used when servo unit forms position control
system at the side of command controller through speed control. At the side of command
controller, please use bus receiver circuit to receive.

(b) Photocoupler output circuit

Servo alarm (ALM), servo ready (/S - RDY) and other sequence signals are constituted by
photocoupler output circuit and are connected through relay circuit or bus receiver circuit.

4 2 ot 51 B v 5

DCSV-24V DCSV~24V
e
— iy —

v = ‘sz r/?\ﬁh b
= = 1/
= ] LU | Ir
£
PE ¢

oV
2k e H % S Example of relay circuit
1] B SR 5 2% Servo drive
SR B S 18] Example of bus receiving circuit
1] B SR 5 2% Servo drive

Note: maximum allowable voltage and current capacity of photocoupler output circuit are
shown as below.
* Maximum voltage: DC 30 V
* Maximum current: DC 50 mA

3.4 Other wiring

3.4.1 Precautions

1. For command input and wiring leading to encoder, please use the specified cable.
Please select the cable with shortest connection distance.
2. Use heavy wire (above 2.0 mm?’) whenever possible as grounding wire.
- Grounding superior to D type (with grounding resistance of below 100 Q ) is
recommended.
- It must be one-point grounding.
- Please directly ground the servo motor when servo motor and machine are insulated
from each other.
3. Do not blend or impose tension on the wire.
Core wire thickness of cable for signal is only 0.2 mm or 0.3 mm, so be careful when
using it.

4. For radio frequency interference, please use noise filter.
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- When it is used around residences or radio frequency interference is concerned,
please insert noise filter at the input side of power wire.

- Since servo unit is industrial equipment, no countermeasure is taken against radio

frequency interference.

To prevent misoperation due to noise, the following approaches are effective.

- Please locate command input equipment and noise filter close to servo unit where

possible.

- Please be sure to install surge suppressor on the coils of relay, solenoid and

electromagnetic contactor.

- Please separate power wire (high voltage circuit of power wire, servo motor wiring,
etc.) and signal wire while wiring, with the interval kept above 30 cm. Do not put
them into the same pipeline or bind them.

- Do not use the same power as electric welding machine, electrical discharge machine,
etc. Even if so, please insert noise filter at the input side of power wire when there
is high frequency generator around.

6. Use molded case circuit breaker (QF) or fuse to protect power wire.

- The servo driver is directly connected to industrial power wire. To protect servo
system from cross electric shock accident, please be sure to use molded case circuit
breaker (QF) or fuse.

7. There is no built-in grounding protection circuit in servo driver. To form a safer system,
please configure residual-current circuit breaker for both overload and circuit
protection, or residual-current circuit breaker with supporting molded case circuit
breaker for special protection of ground wire.
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3.4.2 Anti-interference Wiring

(1) Example of anti-interference wiring

"High speed switch element" is used for the main circuit of this servo driver, which may be
subject to the influence of switch and noise because of switch element depending on the peripheral
wiring and grounding processing of servo driver. Therefore, proper grounding and wiring process
are necessary.

Microprocessor (CPU) is built in the servo driver, so "noise filter" is required to be
configured in place to prevent as much external interference as possible.

(2) Proper grounding processing
(a) Grounding of motor framework

Please be sure to connect the motor frame terminal "FG" of servo motor to the grounding
terminal "PE" of servo unit. In addition, grounding terminal "PE" must be grounded.

When servo motor is grounded via a machine, switch interference current will flow from the
power part of servo unit through the stray capacitance of servo motor.

The above are precautions for such influence.
(b) When there is interference on command input wire

When there is interference on command input wire, please ground the OV wire (GND) of the
input wire. When passing the main circuit wiring of motor through a metal conduit, please ground
the conduit and its junction box.

Please conduct one-point grounding for the above grounding processing.

(3) Usage of noise filter

Use blocking noise filter to prevent interference from power wire. Besides, insert noise filter
for power wire of peripheral devices as required.

m Noise filter for brake power
When using servo motor (below 400 W) with holding brake, please use the following
noise filter at the power input of brake.
Model: FN2070-6/07 (manufactured by SCHAFFNER)
m Precautions for operation of noise filter
When installing and wiring noise filter, please follow the following precautions. In
case of misoperation, noise filter will be greatly less effective.
1. Please separate input wiring from output wiring and do not put them into the same
pipeline or bind them together.
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L
= EE8 —
777
itk T
X |/
MRS IR
N IV e Noise filter
IERLN Box
N IV e Noise filter
IERLN Box
N IV e Noise filter
IERL Box
N YOV e Noise filter
IERLN Box
W HL I o TR Separate the circuit

2. Separate the grounding wire of noise filter from its output wiring.
Please do not put the output wiring of noise filter and other signal wires and grounding wires

into the same pipeline or bind them together.

X @]
1ir|'—
L BE .
: T EEE |
oy | THERAR C'i:iF
- 1 Y
; i
ik il
L =¥ Noise filter
EERIN Box
M IR 2 Noise filter
CIES 3R YN Accessible input wire
EERIN Box
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3. Connect the grounding wire of filter alone with grounding plate and do not connect other

m—fﬁ—:
R .

falhE % e (S HE ST {=IHE 8 {51RE % 7T

- i
e @ &

N— A s

grounding wires.

k1
B
i
&

A
]
F7 77
Hi g s
N IV e Noise filter
fA 76 Servo unit
fA 76 Servo unit
Jit i E s Shielding grounding
LS Box
N IV i Noise filter
fA 76 Servo unit
fA 76 Servo unit
A Heavy and short
LS Box

4. Processing of grounding wire of noise filter within a device
When there is a noise filter within a certain device, please connect the grounding wire of this
filter and that of other machines to the bound grounding plate and then proceed to grounding.

a0 1 # 1 _______ -
_| fafR e T |
—T—— & - |
= b1 ! ,
| —Ho | |
| |
| fElPR & T |
| |
|
|

|
|
|
|
|
|
|
|
L
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e Device

W IR A Noise filter
(Gili& Y Servo unit

(Gili& Y Servo unit

P Grounding
FeA Box

3.5 Wiring of Motor

3.5.1 Connector Terminal Wiring for Motor Encoder

(1) Incremental encoder socket (15-pin) of 60, 80, 90 motors, U+, U-, V+, V-, W+ W- default of

wire-saving encoder.

Terminal
No.
Signals

11 12 13 | 14 15

(2) Non-wire saving encoder socket (15-pin) of 110, 130, 180 motors, U+, U-, V+, V-, W+,W-
default of wire-saving encoder.

Terminal
No.

Terminal No.

Signals

3.5.2 Connector Terminal Wiring for Motor Power Supply

(1) Power socket (4-pin AMP) of 60, 80, 90 motors:
Terminal pin NO. 1 2 3 4

Signal U \Y W

(2) Power socket (4 straight pin aviation type, as shown below) of 60, 80, 90 motors:

Terminal pin NO.

——) [—
M—
— —

(3) Power socket (4-pin) of 110, 130, 180 motors:
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Terminal pin no. 1 2 3 4
Signal PE U A\ W
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Chapter IV Panel Operation

4.1 Basic Operation

Through panel operator, such functions as switch of A-axis and b-axis display and operation,
setting of various parameters, execution and status display of JOG running command can be
achieved. The following is a list of key names and functions.

4.1.1 Key Names and Functions

Through panel, such functions as switch of A-axis and b-axis display and operation, setting of
various parameters, execution and status display of JOG running command can be achieved. The
following is a list of key names and functions.

Symbol Name Functions
Basic function switch: status display, auxiliary function,
m Function | parameter setting and monitoring
key Long press to switch between A-axis and b-axis display

and operation

Press UP to increase set value

UP Functioning as start key of positive rotation during JOG
running in auxiliary function mode

Press DOWN to reduce set value

DOWN | Functioning as start key of negative rotation during JOG

running in auxiliary function mode

. Press the key to shift the selected bit (the decimal point of
Shift key . . .

which flickers) one bit to the left
Press the key to display the setting and set value of

ﬁ SET parameters, and access parameter setting status and clear

alarm

In the mode of status display, press SET to clear alarm, which can also be done by using alarm

removal input signal/ALMRST.
Note: in case of alarm ringing, first eliminate alarm causes and then remove alarm.

4.1.2  Selection and Operation of Basic Mode

Through switching the basic modes of panel operator, such operations as running status
display, parameter setting and command running can be done.

Basic modes include status display mode, parameter setting mode, monitoring mode and
auxiliary function mode. After Key M is pressed, the modes switch in the order as shown in the
following figure.
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: | 2
| PROOO—PhLOOD
i wF Qs s |

—

%
r-’ Ml

FLYH ON Power ON

R W Status display mode
%K Press

Zr 1L Press for over 1s
Zr 1L Press for over 1s
i Rep (s)

%K Press

Zr 1L Press for over 1's
Zr 1L Press for over 1's
%K Press

A Monitor Mode

%K Press

1% Press

H P 255X User parameter mode
1% Press

DRt Auxiliary function mode

4.1.3  Status Display

Distinguishing method of status display is shown as below:

8 (800) 555-63-74 www.purelogic.ru



AR pMRECE ®&

?“.;‘*: EILI 0 n‘n

0 I DNAT AT T mosss
® |oe| ¢ Toftne
F $pd

*"4: Z

iﬂii ! fﬁ‘! h‘
AR B A-axis bit data
bl K b-axis bit data
RN Bit 0 nixie tube
ERRA Bit 1 nixie tube
S B Bit 2 nixie tube
EIRINA Bit 3 nixie tube
AN B Bit 4 nixie tube
m Display content of bit data
It Velocity/torque control mode Position control mode
em
Bit data Display content Bit data Display content
. Servo ON
A axis Light on while servo ON A axis ) )
® . . . ) (power being supplied to
Running (power being supplied to motor) Running
motor)
Light on when offset of actual
Light on when gap between motor » .
) ) A axis motor position and position
A axis speed and command speed is lower o .
) Positioning command is lower than the
@ Same speed | than the specified value )
) completed specified value
(/V-CMP) Specified value: PA503 )
(/COIN) Specified value: PA500
(Factory default: 10 rpm)
(Factory default: 10 pulse)
A axis Light on when motor speed is A axis Light on when motor speed is
® Rotation higher than the specified value On rotation higher than the specified value
detection Specified value: PA502 detection Specified value: PA502
(/TGON) (Factory default: 20 rpm) (/TGON) (Factory default: 20 rpm)
Servo on limit:
Servo on limit:
Light on indicates P-OT status
Light on indicates P-OT status
A axis A axis Light off indicates N-OT
@ Light off indicates N-OT status
P-OT/N-OT o P-OT/N-OT status
Flickering indicates P-OT/N-OT
Flickering indicates
status
P-OT/N-OT status
) Light on while servo ON
B axis Light on while servo ON B axis ) )
® . . . ) (power being supplied to
Running (power being supplied to motor) Running
motor)
® B axis Light on when gap between motor B axis Light on when offset of actual
Same speed | speed and command speed is lower Positioning motor position and position
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(/V-CMP) than the specified value completed command is lower than the
Specified value: PB503 (/COIN)) specified value
(Factory default: 10 rpm) Specified value: PA500
(Factory default: 10 pulse)
B axis Light on when motor speed is B axis Light on when motor speed is
@ Rotation higher than the specified value Rotation higher than the specified value
detection Specified value: PA502 detection Specified value: PA502
(/TGON) (Factory default: 20 rpm) (/TGON) (Factory default: 20 rpm)
Servo on limit:
Servo on limit:
Light on indicates P-OT status
Light on indicates P-OT status oo
B axis L B axis Light off indicates N-OT
Light off indicates N-OT status
P-OT/N-OT . L P-OT/N-OT status
Flickering indicates P-OT/N-OT ) o
Flickering indicates
status
P-OT/N-OT status
) Light on when main circuit power ) Light on when main circuit
Main power Main power )
is normal power is normal
© supply _ o supply _ o
Light off when main circuit power Light off when main circuit
Ready ) Ready )
is cut off power is cut off

m Display content of abbreviated signs

Abbreviated signs Display content

A-axis and b-axis servos are OFF
0 F F (no power being supplied to A-axis and b-axis

motors)

A-axis servo is ON

H on (power being supplied to A-axis motor)

b- axis servo is ON
__b_ﬂ_r'_ (power being supplied to b-axis motor)
- A-axis servo is P-OT/N-OT
H 0 k (required to be judged depending on P-OT/N-OT
bits in A-axis bit display)
b-axis servo is P-OT/N-OT

b 0 '.: (required to be judged depending on positive and

negative rotation in b-axis bit display)

H m i A axis is on alarm status
Lot displaying alarm number

rmn i b axis is on alarm status
b Lt

displaying alarm number

4.2 Auxiliary Function Mode (FoooD)

4.2.1 Execution Mode List of Auxiliary Functions

This part describes the application operation of digital operator for motor running and

adjustment.
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The following lists the user parameters of auxiliary function execution modes and their

functions.

Fo000 Display of software version of servo

Fo001 Position demonstration (effective only in position mode)
Fo002 Jogging (JOG) mode running

Fo003 Identification of load inertia percentage (compared to inertia of motor body)
Fo004 User password authentication

Fo005 Motor model confirmation

Fo006 Manual adjustment of speed command offset

Fo007 Manual adjustment of torque command offset

Fo008 Automatic adjustment of (speed, torque) command offset
Fo009 Removal of multi-coil information data of bus encoder
Foo010 Removal of internal errors of bus encoder

FooO11 Initialization of user parameter setting

Foo012 Display of history alarm data

Note: in the list "O" displaying "A" indicates it is now in A-axis auxiliary function mode,

and displaying "b" indicates it is now in b-axis auxiliary function mode.

4.2.2

Display of Software Version of Servo

The following are operation steps for display of A-axis software version.

Press M function key and select
auxiliary function mode to set the Firn
1
current mode as A-axis auxiliary m F H (S RN S
function mode.
Press M function key (for more than 1
second) and switch to auxiliary function i
2
mode of b axis, which will display m F b LI L)L
Fb000.
_
Press UP or DOWN and select the ri i
desired auxiliary function Fb000.
Press SET and A-1.00 is displayed,
4 which indicates processor program @ H - :3 S
version is V1.00.
Press Shift key and P-1.00 is displayed,
5 which indicates FPGA program version P - : S S
is V1.00.
Press SET to return to the display of Firr
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4.2.3

Position Demonstration Operation

The following are operation steps for display of A axis position demonstration.

Press M function key (for more than 1 second)
and switch to auxiliary function mode of A
axis, which will display FA000.

"-'1
puu
£
EJ
L

HE B H

5 Press UP or DOWN and select the desired F H I
auxiliary function FA0O1. LIyt
Press SET and "2PCLr" is displayed and r

3 E
initiate position demonstration operation. E PL Lr
Press SET (for more than 1 second) until the

4 display flickers “donE” to indicate position E d on E
demonstration operation has been completed.

: Cconn i
5 Press SET to return to the display of FA0OO1. @ F H LI 1
4.2.4 Identification of Inertia Percentage

The following are operations steps for display of A-axis inertia percentage detected in normal

mode (by turning 3 circles clockwise and another 3 circles counterclockwise).

Press M function key to select parameter
. . . m Fl H ] EI ]
1 setting mode for A-axis. If PA127 is not I .
displayed, press UP or DOWN to set. h
Press SET to display "H1341.", whose (] Bi []
2 = 1
decimal point in bit O flickers. E H ' L’ ‘
Press shift key for three times and select Bit
; 3 of the. dls.played number, afFer Whl.Ch H 'j‘ 3 L’ :‘
"H1.341" is displayed and the decimal point :
in Bit 3 flickers.
Press UP and change the data to display E 3 []
4 A
”H2'341H‘ . H '_ q '
5 Press SET to return to the previous menu. @ P H : E -ﬂ
. Press M function key and select the desired m ﬁﬁ“"ﬁ“?
auxiliary function FA003. Uy
Press SET to display the operation interface
7 "-JIn-" for display of inertia identification @ - J .' M-
percentage.
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Press M function key, initiate inertia
identification operation by rotating motor 3
8 circles clockwise and another 3 circles m ] d on g
counterclockwise, after ~which display
flickers "donE".

After detection, inertia percentage currently detected 3

is displayed.

10 Press SET to return to the display of Fb000. F b ul ; E l.li 1

4.2.5 Confirmation of Motor Model

It is the function for confirming the model, capacity and encoder model of servo motor being

controlled by servo driver.

O ti O ti
e Operation instruction e Display after operation
steps key
Press M function key to select A-axis
1 auxiliary function mode. If FAO0O05 is not m F H ul : E g
displayed, press UP or DOWN to set.
L Qi rin g
2 Press SET, and "A.0004" is displayed. ﬁ 3 L E q
3 Press Shift key and "b.0220" is displayed. O L ' Z E 3![
4 Press Shift key and "C.0010" is displayed. L L ' L ' [ L 'l
5 Press Shift key and "d.0020" is displayed. d u! ! L ! E i !l
6 Press SET, and "A.0004" is displayed. R ui 1 ui : li !I q
7 Press SET to return to the display of Fb000. SET ; n ui : !i !I S

4.2.6 Initialization of User Parameter Setup

Operation steps to initialize A axis user parameter setup are as follows.

Operation Operation
Operation instruction Display after operation

FRO {1

2 Press SET to start parameter initialization. E p. ]‘ ” ]‘ k

donéE

steps key

Press M function key to select auxiliary

1 function mode for A axis. In case of failing
to display FAO11, press UP or DOWN to set.

2 BN < I >

Press SET (for more than 1 second) until the
3 display flashes “donE” to indicate A axis

user parameter has been initialized.

m
-
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4 Press SET to return to the display of FAO11. E F H S 'l :

4.2.7 Displaying History Alarm Data

Ten previous alarms can be validated at most. The history alarm records can be deleted
by a long press on SET. The history alarm data will not be deleted by alarm reset or servo

power-off. Moreover, the alarm history data will not impact the operation.

l_l'i ]
—
L L
|
;-;%} igg'girl :I i%i?il‘}g 3,‘; —D %{%ﬁ f"é%: * ihﬂsz ’”isf’%%% -

$X. BARERELH TEEY, ABRAE. bR

R M5 oK, RN HE LY BRI | The bigger the serial number stands for the older

alarm data
R, SR HRE See Alarm List for alarm codes
S, AR ARL, bR b For alarm axis number, A stands for A axis

while b stands for b axis

See "Abnormality Diagnosis and Treatment Methods" for alarm content.
1. In case of continuous occurrence of the same alarm, the alarm history data will not update.
2. The alarm history data displayed as “A--" or “b--" indicate zero alarm.

Validate the history alarm as per the following steps.

Press M function key to select auxiliary function
1 mode for A axis. In case of failing to display
FAO012 press UP or DOWN to set.

‘1-1
uu
Ca

Press SET to display "0-A03" and the previous

alarms.

Press UP to display the last history alarm (press

R IE =

!
==
(|} T [ ¥

DOWN to display the next new alarm).

Press UP to display the alarms in order.

* “A--" or “b--" indicates "Zero Alarm".

HEBEQNHRBRBR
|G
|
cal||2af| o
|
|

4

5 Press SET to return to the display of Fb012.
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functions distributed to bit numbers of penal operator.
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4.3.1 User Parameter Setting

(1) Parameter setting
(a) Categories of “Parameter Setting”
See "List of User Parameters".
(b) Example to change "Parameter Setting"
The Parameter Setting based user parameters specify data by numerical values directly.
The range of change is validated by List of User Parameters. For example: the operation steps
to change b axis user parameter Pb100 (Speed loop gain) from "40" to "100" are shown as

follows.
Operation Operation
Operation instruction Display after operation
steps key

. Press M function key to select parameter

PRGOS
PLO00

setting mode

Press M function key (for more than 1
2 second). Pb000 is displayed and the
decimal point in Bit 0 flashes

Press shift key twice and select Bit 2 of the

N H H
g

3 displayed number. Pb0.00 is displayed and P L ﬂ (7]
the decimal point in Bit 2 flashes
Press UP to change the data and Pb1.00 is irnr
4 A !
displayed . P b .;;; Ly o
5 Press SET to display current Pb100 data ﬁ S o w ." u
Press shift key for four times and select Bit
. 2 of the displayed number. 000.40 is M rHarn (]
displayed and the decimal point in Bit 2 Ly u@ L

flashes
Press UP to change the data and 001.40 is
displayed

Press shift key for four times and select Bit
1 of the displayed number. 0014.0 is
displayed and the decimal point in Bit 2

B

3

Ca
Ll e

-

A
ES
C3
Ca

flashes

9 Press DOWN to change the data and 001.00 E—ﬂ il' 3 S
is displayed *
Press SET to return to the display of Pb1.00.

10 The content of b axis speed loop gain, @ P b : ﬂ E

Pb100, changes from "40" to "100"

(2) Function selection

(a) Categories of "Function Selection"
Also See "List of User Parameters".

(b) Example to change "Function Selection"
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Example: the operation steps to change the control method (PA000.1) of basic switch PA00O
for A axis function selection from speed to position are listed as follows.

Operation Operation
Operation instruction Display after operation
steps key
Press M function key (for more than 1 N
1 o Eﬂ Ly L
second) and PA0.00 is displayed ;;..
5 Press SET to display current PA000 data. ﬁ M rrnnn
The decimal point in Bit 0 flashes oy Ll,
Press shift key and select Bit 1 of the s BaBaBx)
3 displayed number. H000.0 is displayed and H (AN TN
the decimal point in Bit 1 flashes )
Press UP to change the data and H001.0 is mrn {n
4 A 4
displayed . H L LY
Press SET to return to the display of PA0.00 [eNeBalalal
5 and the control approach for A axis has ﬁ P H ey
changed to position control

(c) User parametric representation of the Manual

The user parameters for function selection are represented with hexadecimal system and every bit
of the set value has respective meaning.

User parameters for function selection in the Manual are represented as follows.

H ¥l
LH_ILH_L

el
;?svt:{ g
"x:-’*‘i i '

'1.-’\’1{ -f
W
Blelnbui el

RN, AHTgn4E AT The flashing bit is the one to be edited

55047 Bit 0

55147 Bit 1

552 47 Bit 2

95347 Bit 3

416 AL A BoRIX 147 This bit is only displayed for hexadecimal
number

PA000.0 or A.Hxxxo stands for the set value "0-bit data" of A axis user parameter "PA000".
PA000.1 or A.Hxxox stands for the set value "1-bit data" of A axis user parameter "PA000".
PA000.2 or A.Hxoxx stands for the set value "2-bit data" of A axis user parameter "PA000".
PA000.3 or A.Hoxxx stands for the set value "3-bit data" of A axis user parameter "PA000".
Pb000.0 or b.Hxxxo stands for the set value "0-bit data" of b axis user parameter "Pb000".
Pb000.1 or b.Hxxox stands for the set value "1-bit data" of b axis user parameter "Pb000".
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Pb000.2 or b.Hxoxx stands for the set value "2-bit data" of b axis user parameter "Pb000".
Pb000.3 or b.Hoxxx stands for the set value "3-bit data" of b axis user parameter "Pb000".

4.3.2  Signal Distribution of Input Circuit

Input signals are distributed to the pins of input connector based on the user parameter setup.
(Distribution list is shown as follows.)
(1) Factory setting

The default distribution is indicated in bold as follows.

(a) Factory settings of single-axis driver

PA509 =H.4321 PA510 =H.8765 PAS511 =H.0000 PA512 =H.0000
(b) Factory settings of double-axis driver

PA509 =H.4321 PA510 =H.0000 PA511 =H.0000 PA512 =H.0000
Pb509 = H.8765 Pb510 = H.0000 Pb511 =H.0000 Pb512 = H.0000

(2) Distribution change

User parameters are set based on the relation between use signal and input connector pin.
Moreover, when user parameters changes, the servo unit should be subject to "Power Off" —
"Power Restart" to make the user parameter take effect.

(a) List of input circuit signal distribution of single-axis driver:

Signal CN3 Pin no. No connection

Input signal required
User parameter 14 15 16 17 39 40 41 42 Always | Always
distribution (IN1) | (IN2) | (IN3) | (IN4) | (IN5) | (IN6) | (IN7) | (IN8) | invalid valid
servo ON /S-ON 2 3 4 5 6 7 8 0 9

PA509.0 = H.xxxo
Proportional action
command /P-CON 1 3 4 5 6 7 8 0 9
PA509.1 = H.xxox
Positive-side over travel
disabled POT 1 2 4 5 6 7 8 0 9
PA509.2 = H.xoxx
Negative over travel
disabled NOT 1 2 3 5 6 7 8 0 9
PA509.3 = H.oxxx
Alarm reset

PAS510.0 = H.xxxo
Deviation counter reset
PA510.1 = H.xxox
Positive-side external
torque limit /PCL 1 2 3 4 5 6 8 0 9
PA510.2 = H.xoxx
Negative side external
limit /NCL 1 2 3 4 5 6 7 0 9
PA510.3 = H.oxxx
Gain switch

PAS511.0 = H.xxxo
Select internal position
setting /POSO 1 2 3 4 5 6 7 8 9
PAS11.1 = H.xxox
Select internal position
setting /POS1 1 2 3 4 5 6 7 8 9
PAS511.2 = H.xoxx
Select internal position
setting /POS2 1 2 3 4 5 6 7 8 9
PAS511.3 = H.oxxx
Reference point switch

/ALM-RST 1 2 3 4 6 7 8 0 9

/CLR 1 2 3 4 5 7 8 0 9

/G-SEL 1 2 3 4 5 6 7 8 9

PA512.0 = Hxxxo /HOME-REF 1 2 3 4 5 6 7 8 9
Allow position start
PAS12.1 = Hxxox /POS-START 1 2 3 4 5 6 7 8 9
Position change step
PA512.2 = Hxoxx /POS-STEP 1 2 3 4 5 6 7 8 9
Homing start /START-HOME 1 2 3 4 5 6 7 8 9

PA512.3 = H.oxxx
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Note: when multiple signals are distributed to the same input circuit, the input signal
level will influence all the distributed signals.
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(b) List of input circuit signal distribution of double axis driver:

No connection

Signal CN3 Pin no. .
In . required
put signal
User parameter 14 15 16 17 39 40 41 42 Always | Always
distribution (IN1) | (IN2) | (IN3) | (IN4) | (IN5) | (IN6) | (IN7) | (IN8) | invalid | wvalid
servo ON /S-ON 2 3 4 5 6 7 8 0 9

PA509.0 = H.xxxo
Proportional action
command /P-CON 1 3 4 5 6 7 8 0 9
PA509.1 = H.xxox
Positive-side over travel
disabled POT 1 2 4 5 6 7 8 0 9
PA509.2 = H.xoxx
Negative over travel

disabled NOT 1 2 3 5 6 7 8 0 9
PA509.3 = H.oxxx
Servo ON /S-ON 1 2 3 4 6 7 8 0 9

Pb509.0 = H.xxxo
Proportional action
command /P-CON 1 2 3 4 5 7 8 0 9
Pb509.1 = H.xxox
Positive-side over travel
disabled POT 1 2 3 4 5 6 8 0 9
Pb509.2 = H.xoxx
Negative over travel
disabled NOT 1 2 3 4 5 6 7 0 9
Pb509.3 = H.oxxx

Alarm reset

Po510.0 = H.xxxo
Positive-side external
torque limit /PCL 1 2 3 4 5 6 7 8 9
Po510.2 = H.xoxx
Negative side external
limit /NCL 1 2 3 4 5 6 7 8 9
Po510.3 = H.oxxx
Gain switch

PoS11.0 = H.xxxo
Select internal position
setting /POSO 1 2 3 4 5 6 7 8 9
PoS11.1 = Hxxox
Select internal position
setting /POS1 1 2 3 4 5 6 7 8 9
PoS11.2 = Hxoxx
Select internal position
setting /POS2 1 2 3 4 5 6 7 8 9
Po511.3 = H.oxxx
Reference point switch

/ALM-RST 1 2 3 4 5 6 7 8 9

/G-SEL 1 2 3 4 5 6 7 8 9

Po512.0 = Haxxxo /HOME-REF 1 2 3 4 5 6 7 8 9
Allow position start
PoS12.1 = Hxxox /POS-START 1 2 3 4 5 6 7 8 9
Position change step
Po512.2 = Hoxoxx /POS-STEP 1 2 3 4 5 6 7 8 9
Homing start /START-HOME 1 2 3 4 5 6 7 8 9

Po512.3 = H.oxxx
Note:

1. When multiple signals are distributed to the same input circuit, the input signal level will influence all the

distributed signals.
2. The “o” of Po510. Po511. Po512 can be either "A" or "b".
(3) Example of input signal distribution
The steps to change the servo NO (/S-ON) distributed by single-axis driver to CN3-14and
the positive-side external torque limit (/PCL) distributed by single-axis driver to CN3-41 are listed

as follows.

i W
paso S 32 —HYIT T ¢
pasiH 1o 59— HH (RS
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AR R

Before change

A After change
Press M function key to select parameter =
1 setting mode. In case of failing to display m P R S Ll g
PAS509, press UP or DOWN to set.
Press SET to display current PA509 data. [
2 ET
(Distribute /S-ON to CN3-14.) g H q 3 E '
Press shift key and select Bit 1 of the r
3 displayed number. H.432.1 is displayed and H q 3 E '
the decimal point in Bit 1 flashes.
—
4 Press UP or DOWN to set current bit as "7". . H q 3 (T3
V‘ 7
5 Press SET to return to the display of PA509. E P ﬂ !
lN-R-abs|
6 Press UP or DOWN to set PA510. . P R S .' gg
\4
P SET to displ t PA510 data.
; rfess. o display curren ata ﬁ H 8 "l E S[
(Distribute /PCL to CN3-14.) * s s
Press shift key twice and select Bit 2 of the =
8 displayed number. H.87.54 is displayed and H E v E ;l
the decimal point in Bit 2 flashes.
9 Press UP or DOWN to set current bit as "1". . H B :' E SL
\4
Press SET to return to the display of PA510 - al
10 | and distribute /S-ON to IN7 (CN3-41) and = =~ ué
/PCLto IN1 (CN3-14).

(4) Polarity reversal setting of input port active level

Single/double-axis driver can set active level parameters of input port signals (PA519 and
PAS520) to reverse IN1-IN7 active level polarity.

Note:

1. When signals of Servo ON, Positive Over Travel Disabled and Negative Over Travel Disabled are used

under "Polarity Negative Over Travel" setting, in case of any abnormality caused by signal line-off, no action will

be made to safe direction. If such setup has to be made, validation on action and safety must be performed.
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2. The reversal parameters of input port active level of double-axis driver are PA519, PA520, Pb519 and
Pb520 with other setting invalid.

4.3.3  Signal Distribution of Output Circuit

(1) Factory setting
(a) Factory settings of single-axis driver:
PA513 =H.4321 PA514=H.0065 PAS521 =H.0000 PAS522=H.0000
(b) Factory settings of double-axis driver:
PA513 =H.0321 PA514 =H.0000 Pb513 = H.0654 Pb514 = H.0000
(2) Distribution change
The output circuits for sequence signals as follows can be used for function distribution.
Moreover, when user parameters change, the servo unit should be subject to "Power Off" —
"Power Restart" to make the user parameter take effect. The default distribution is indicated in the

following gray box.
(a) List of output circuit signal distribution of single-axis driver:
N3 Pin o, 7/(8) 9/(10) 11/(12) 32/(33) 34/(35) 36/(37)
OUT1 OuUT2 OUT3 ouT4 OUTS ouT6
User parameter Polarity setting of signal output
e e . PAS521=H.xxxO PAS521=H.xxox PAS521=H.xoxx PAS521=H.oxxx PAS522=H.xxx0O PAS522=H.xxox
distribution
0 1 0 1 0 1 0 1 0 1 0 1
0 Invalid
1 H
Servo alarm 2 L H
(ALM) 3 L H
PA513.0=H.xxxoO 4 L H
5 L H
6 L H
0 Invalid
Positioning 1 L H
completed/same-speed | 2 H
detection 3 L H
(/COIN or /V-CMP) 4 L H
PAS513.1=H.xxox 5 L H
6 L H
0 Invalid
) 1 L H
Motor. rotation 2 L m
detection
(TGON) 3 H
PA513.2=H.xoxx 4 L H
5 L H
6 L H
0 Invalid
1 L H
Servo ready 2 L H
(/S-RDY) 3 L H
PA513.3=H.oxxx 4 H
5 L H
6 L H
0 Invalid
1 L H
Torque limit detection 2 L H
(/CLT) 3 L H
PA514.0=H.xxxoO 4 L H
5 H
6 L H
0 Invalid
1 L H
Brake 2 L H
(/BK) 3 L H
PA514.1=H.xxox 4 L H
5 L H
6 H
Encoder origin pulse 0
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(/PGC)
PA514.2=H.xoxx

=N (%3 N RVSR [ SR
=
jas)

Note:
1. When ALM signals and other signals are distributed to the same output circuit, the output circuit
only output ALM signals.
2.  When PGC signals and other signals rather than ALM are distributed to the same output circuit,

the output circuit only output PGC signals.
3. Multiple signals (except for ALM and /PGC) distributed to the same output circuit
will be output through OR circuit.
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(b) List of output circuit signal distribution of double-axis driver:

N3 Pin o 7/(8) 9/(10) 11/(12) 32/(33) 34/(35) 36/(37)
) OUT1 OuUT2 OUT3 ouT4 OUTS ouT6
User parameter Polarity setting of signal output
e e . PAS521=H.xxxO PAS521=H.xxox PAS521=H.xoxx PAS521=H.oxxx PAS522=H.xxx0O PAS522=H.xxox
distribution
0 1 0 1 0 1 0 1 0 1 0 1
0 Invalid
1 H
Servo alarm 2 L H
(ALM) 3 L H
PA513.0=H.xxxo 4 L H
5 L H
6 L H
0 Invalid
Positioning 1 L H
completed/same-speed | 2 H
detection 3 L H
(/COIN or /V-CMP) 4 L H
PAS513.1=H.xxox 5 L H
6 L H
0 Invalid
R 1 L H
Motor. rotation > L H
detection 3 I
(/TGON)
PA513.2=H x0xx 4 L H
5 L H
6 L H
0 Invalid
1 L H
Servo alarm 2 L H
(ALM) 3 L H
Pb513.0=H.xxx0 4 H
5 L H
6 L H
0 Invalid
Positioning 1 L H
completed/same-speed | 2 L H
detection 3 L H
(/COIN or /V-CMP) 4 L H
Pb513.1=H.xxox 5 H
6 L H
0 Invalid
. 1 L H
Motor. rotation > L H
detection 3 L I
(/TGON)
Pb513.2=H.xoxx 4 L H
5 L H
6 H
0
1 L H
Servo ready 2 L H
(/S-RDY) 3 L H
Po513.3=H.oxxx 4 L H
5 L H
6 L H
0
1 L H
Torque limit detection 2 L H
(/CLT) 3 L H
Po514.0=H.xxxoO 4 L H
5 L H
6 L H
0
1 L H
Brake 2 L H
(/BK) 3 L H
Po514.1=H.xxox 4 L H
5 L H
6 L H
0
1 L H
Encoder origin pulse 2 L H
(/PGC) 3 L H
Po514.2=H.xoxx 4 L H
5 L H
6 L H
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Note:

1. When ALM signals and other signals are distributed to the same output circuit, the output circuit
only output ALM signals.

2. When PGC signals and other signals rather than ALM are distributed to the same output circuit,
the output circuit only output PGC signals.

3. Multiple signals (except for ALM and /PGC) distributed to the same output circuit will be output
through OR circuit.

(3) Example of output signal distribution
Steps to invalidate the default setting to distribute rotation detection (/TGON) to CN3-11(12) and

replace CN3-11(12) with Brake Signal Distribution.

Press M function key to select parameter setting

PRS {3

1 mode. In case of failing to display PA513, press )

UP or DOWN to set.

RY3c &

Press SET to display current PA513 data.
(Distribute /TGON to CN3-11(12).)

Press shift key twice and select Bit 2 of the

N H H

3 displayed number. H.43.21 is displayed and the H q 3 E "
decimal point in Bit 2 flashes.
T
4 Press UP or DOWN to set current bit as "0". H L{ Ly E 1
» . &
v
5 Press SET to return to the display of PA513. ﬁ P H S .‘ 3&
|
6 Press UP or DOWN to set PA514. P " L{
V|

Press SET to display current PA514 data. H ﬁ'_@
7 (Distribute /BK to CN3-36(37). L L) |
Press shift key and select Bit 1 of the displayed
8 number. H.006.1 is displayed and the decimal H E 3 5;5
point in Bit 5 flashes. . o ‘
. A
9 Press UP or DOWN to set current bit as "3". H E S 3 S
(Distribute TGON to CN3-11(12) ; :
Vi
10 Press SET to return to the display of PA514 and E P '[ L‘ |
A

distribute /TGON to OUT3:CN3-11(12).

4.4 Operation under Monitoring Mode (Unoon)
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Under monitoring mode, the command value input to A axis or b axis servo driver, status of

input/output signals and servo internal status can be monitored. Even though the servo motor is

running, the monitoring mode can be changed.
4.4.1 List of Monitoring Mode

(1) Content displayed under monitoring mode

Monitor
Display content Unit
number
Un000 Motor speed 1r/min
Un001 Rotation angle (electric angle) ldeg
Un002 Input command pulse speed (only valid under position control mode) 1 KHz
Un003 Busbar voltage v
Un004 Speed command value of analogue input 1r/min
Un005 Torque command percentage of analogue input (relative rated torque) 1%
Un006 Internal torque command (relative rated torque or given motor currency) 1% or 0.1A
Un007 Input port signal monitoring —
Un008 Output port signal monitoring —
Un009 Encoder signal monitoring (only valid for incremental encoder) —
Uno10 Input command pulse counter (32-bit decimal display, only valid under position | 1-command
nl
control mode) pulse
Unol1 Feedback pulse counter (four-octave frequency data of encoder pulse, 32-bit | 1-command
nl
decimal display) pulse
. . 1-command
Un012 Position offset counter (only valid under position control mode) |
pulse
Un013 Accumulative load rate (when rated torque is set as 100%) 1%
Ratio of moment of inertia (the ratio of load moment inertia to motor moment
Un014 1%
inertia)
. . . 1-command
Un015 Actual encoder angle (32-bit decimal display)
pulse
Un016 Display rounds of encoder (only valid for turns of encoder) 1 circle

(2) Monitor display for input/output signals for sequence
Monitor display for input/output signals for sequence

(a) Monitor display of input signal status

Display the input/output status of the signals distributed to input/output terminals.
When input/output is OFF (open circuit), the upper display segment (LED) will be on.
When input/output is ON (short circuit), the lower display segment (LED) will be on.

FRENENY
ANRENENE

§ 7T & 5 4 1 :‘;l,,‘a;f.

by OFF (MR
e ON CRHUT

L]

=T
FLED R

oA
e e

B st

F: OFF (H W)
N: ON (L H#)
e MR A BRES

Upper: OFF (H Level)
Lower: ON (L Level)
Light-off: A axis status is displayed
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So: AR b R

Light-on: b axis status is displayed

W78 LED 515

LED number is displayed

Validate the relation between input terminals and input signals according to "7.3.2 Signal

Distribution of Input Circuit".

Monitor

number

Un007

LED number is Name of input terminal Factory settings
displayed Single-axis Double-axis

1 IN1 (CN3-14) /S-ON A axis /S-ON

2 IN2 (CN3-15) /P-CON A axis /P-CON
3 IN3 (CN3-16) POT A axis POT

4 IN4 (CN3-17) NOT A axis NOT

5 IN5 (CN3-39) /ALM-RST b axis /S-ON

6 IN6 (CN3-40) /CLR b axis /P-CON
7 IN7 (CN3-41) /PCL b axis POT

8 IN8 (CN3-42) /NCL b axis NOT
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(b) Monitor display of output signal status

Display the status of the output signals distributed to output terminals.

When output is OFF (open circuit), the upper display segment (LED) will be on.

When output is ON (short circuit), the lower display segment (LED) will be on.

1 OUT1 (CN3-7,-8) ALM A axis ALM
2 OUT2 (CN3-9,-10) /COIN or /V-CMP | A axis/COIN or /V-CMP
3 OUT3 (CN3-11,-12) /TGON A axis/TGON
Un008
4 OUT4 (CN3-32,-33) /S-RDY b axis ALM
5 OUTS5 (CN3-34,-35) /CLT b axis/COIN or /V-CMP
6 OUT6 (CN3-36,-37) /BK b axis/TGON
1 PW (CND-12,-13) 0 axis encoder W-phase (o represents for 1 or 2)
2 PV (CNz-10,-11) O axis encoder V-phase
3 PU (CNo-8,-9) g axis encoder U-phase
Un009
UVW off line detection .

(Only valid for 4 ) o axis UVW off line detection

) signal

incremental
5 PC (CNo-5,-6) O axis encoder C-phase

encoder)
6 PB (CNo-3,-4) O axis encoder B-phase
7 PA (CNo-1,-2) O axis encoder A-phase
8 ABC off line detection signal | o axis UVW off line detection

(3) Use of monitoring mode

Operation steps to display b axis Un000 data are listed as follows (when A axis and b axis servo

motor rotate at 1000 and 1500 r/min respectively)

Operation Operation

Operation instruction Display after operation

steps key
1 Press M mode key to select monitoring mode m U m ﬂ 3 S

e mon
5 Press UP or DOWN and select the desired monitor [ rrnn
number Un000 L n Ll Ly
3 Press SET to display Un000. The decimal point of E ‘e NNz
current Bit 0 is off, so A axis Un000 is displayed LS NN
A Press UP or Down, the decimal point of current Bit 0 [l S rr
is on, so b axis Un000 is displayed L LI LS
5 Press SET to return to the display of monitor number. E U m ﬂ S S
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(4) Monitor display of actual angle of command pulse, feedback pulse counter
and encoder

Operation

‘Operation steps to display b axis Un010 data are as follows.

Operation

steps Operation instruction key Display after operation

Press M function key to select A axis monitoring

1 mode. In case of failing to display Un010, press UP m ! m E .’ L
or DOWN to set.
Press SET to display Un010. The decimal point of

2 current Bit 0 is off, so low 16-bit of A axis Un010 is L‘ .‘ L
displayed.
Press UP or Down, the decimal point of current Bit

’ 0 is on, so low 16-bit of b axis Un010 is displayed. M

4 Press Shift key, the decimal point of current Bit 0 is ." I+ .‘
on, so high 16-bit of b axis Un010 is displayed.

5 Press SET to return to the display of monitor
number.
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Chapter V Operation

5.1 Test Run

Perform test run after wiring.

5.1.1 Test Run for Servo Motor Unit

Notes

* Disconnect the servo motor and machinery and only fix the servo motor unit.

To avoid accident, based on the instruction, test run is performed on a servo motor under

unloaded status (where the servo motor unit connects with no coupling or belt).

Validate whether the power, motor main circuit and encoder cables are wired correctly.
Usually, wiring mistake will cause the servo motor fail to rotate smoothly in test run. Please
validate again.
When the wiring is validated as correct, perform test run for servo motor units based on the
following serial number in order.
« Jogging (JOG) and mode running (Fo002)
The following are operation steps for display of axis A JOG operation.

Press M function key (for more than 1 second) and

FALUU

FRODC

switch to auxiliary function mode of axis A.

Press M function key to select auxiliary function

2 mode for A axis. In case of failing to display FA002,
press UP or DOWN to set.

3 Press SET to start JOG operation.

A-Jlol

A= dod

Press M function key to turn the servo ON (the

motor is powered on).

s Press UP (turn anti-clockwise/ positive) or DOWN H - 1 r
(turn clockwise/ negative) to run the motor. o D Ly

6 Press M function key to turn the servo OFF (the ] ™
-0 L

motor is powered off).

7 Press SET to return to the display of FA002.

HHGEBREHEHQBRBEH

FRODZ
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#WEh Qoc) EE B3 | g |
wEaE WESN W= HiRE R
0~ 000 lrpm S00 TEE

WERRNIhE “RiEh Jo6) 1E3NET (Fa002)” RIEHIFEIR < H.
Wzl (JOG) M Jogging (JOG) speed
A Speed
Ay Position
A Torque
WE u Setting range
BE AL Setting unit
) wE Factory setting
Ho, Y5 H Power reboot
NS Not required
BEE B IR T8 (JOG) x24T (Fn002)” | Set the motor speed command value for
SOREEVSIR ST RO = auxiliary function "Jogging (JOG) Mode
Running (Fn002)".

Pay attention, in the operation under jogging (JOG) mode, it is invalid to disable Positive Over Travel
(P-OT) or Negative Over Travel (N-OT).
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5.1.2

Test Run for Servo Motor Unit with Superior Command

This item is to validate whether the servo motor moving command input from command controller

to servo unit and input/output signals are correctly set, whether the wiring and polarity between

command controller and servo unit are correct and whether the movement setting of servo unit is

correct. This is the final validation before connecting the servo motor to machinery.

(1) Servo ON command based on superior command

The following external input signal circuits and air drop signal circuits must be configured.

MEHW ERERE o £ Wi i
[P<000=H ~ ~<0<] [P<000=H ~ < 1]
AR S ARESE
(o)
AU U —
J"-E!L—“’_!El ) SOH— |uim
POT 16 (41 POT 16 (41
+HOT 17 {4322 N-OT 17 {422
+ VEEF 5 (1) o HILS 1 (28
v L aey  [3 oo
" el ov X6 1 SN R T )
MR (BRUEToE) 1) Speed control (standard setting)
ARl Position control
fr] i SR 5)) 2% Servo drive
(FE5 W8 b & 1) (b axis connection terminal in the bracket)
1] i SR 5y 2% Servo drive
(FE5 W8 b & 1) (b axis connection terminal in the bracket)

Form the input signal circuit required by servo ON.

To turn the servo ON, the minimum required signal
should be input. Please wire the input/output signal
connector (CN3) in the circuit equivalent to the circuit
shown in the preceding page, power it off and connect
CN3 to servo unit.

Please set as follows.

1. Input servo On and input signal (/S-ON)
2. Input signals of Positive Over Travel (P-OT) and Negative Over
Travel (N-OT)

Turn On (L level) (positive over travel and negative over travel
can be performed)
3. Do not input command (0V command or 0 pulse)

If the external wiring is to be omitted, the input signal
distribution function based on user parameters can be used to set the
function of input terminal as “Always Valid”, “Always Invalid”
without signal input. Please refer to “Signal Distribution of Input
Circuit”.

When absolute value encoder is used, if “Use Absolute Encoder
as Incremental Encoder (Pn001=H.ooo2 )” is set temporarily, wiring
for SEN signals can be omitted.

Please power on to validate whether the panel operator
displays content as follows.

If the content is not displayed as shown in the left figure, the
setting of the input signals is incorrect. Please validate the input
signals with input signal monitor (Un007).
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PP | ig

REMRRE:  UPadr e |
21 e A

Turn the connected signal lines ON/Off to validate that the LED
display of the digital operator changes as follows.

Input servo ON input signal (/S-ON) and validate that | When any alarm appears, see "Abnormality Diagnosis and Treatment
the display of panel operator is shown as follows.

o

e -

Methods" to eliminate the alarm.

In case of interference in command voltage during speed

3 B control, “-” in the upper left part of the panel operator will flash.
e R 0 n When the servo is ON, the servo motor might run at dead slow speed.
¢ * PPN For such occasion, please refer to “Other Wiring” to take

corresponding measures.

--hon

PR For single-axis

Ut st For double-axis

B : Un007= For single-axis: Un007=
XN : Un007= For double-axis: Un007=
PR For single-axis

paEilifiny For double-axis

(2) Operation steps under speed control mode (Po000=H.oo0o)

The following external input signal circuits and equivalent signal circuits must be configured.

NS
[CH7]
+24V 313
50 14 (39)
2.OT 16 (41)
NOT 17 (423
5 (30
| L6 (D)
VEAKHBEEIIV
(S A AR
1] i SR 5)) 2% Servo drive
VE:f KHLIE 12V VE: maximum voltage 12 V
(FE5 W8 b & 1) (b axis connection terminal in the bracket)

Please validate the power and input signal circuit again | Please refer to the input signal circuit shown in the above figure.
1 and validate the speed command input (voltage between
V-REF and GND) is 0 V.

Set servo ON(/S-ON) input signal as ON. If the servo motor rotates at small angle, see “Adjustment of
Command Shift” to set the motor as not to rotate.

Increase the voltage (between V-REF and GND) input | Factory setting: 150(r/min)/V.
slowly from 0 V with speed command.
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Please validate the speed command (Un004[r/min])

See "Selection and Operation of Basic Mode" for relevant display

4 value input to servo driver. methods.

5 Please validate servo motor speed (Un000[r/min]). See "Selection and Operation of Basic Mode" for relevant display
methods.

Please validate the values of Step 4 and 5 (Un004 and | Change speed command input voltage to validate whether

6 Un000) are equivalent. Un004=Un000 is valid when there are multiple speed command
values.

Please validate the speed command input or motor | Refer to the following equation when speed command input gain
rotation direction. (Po300) changes.
Un004 = Po300[rpm/V]*x(V-REF voltage)[V]

7 To change the motor rotation direction without changing speed
command input voltage polarity, see “Rotation Direction Switching
of Motor”.

Start from Step 2 after change.
If the servo is OFF when the speed input command is
8 set as 0 V, the test run of servo motor unit has
completed.
Note: The position control is configured in command controller
When servo is under speed control and subject to position control in command controller, please validate the
following items after the said “Operation Steps under Speed Control Mode”.
Please validate the power and input signal circuit again
9 and validate the speed command input (voltage between
V-REF and GND) is 0 V.

10 Set servo ON(/S-ON) input signal as ON. If the servo motor rotates at small angle, see “Adjustment of
Command Shift” to set the motor as not to rotate.

Give the motor rotation command (e.g., the motor | Motor rotation angle 1 (Un015[pulse]): the pulse count starting from
rotates 1 round) easy to validate in advance from | original point.

11 | command controller and validate the motor rotation

commanded and realized by visual inspection and
monitoring motor actual angle (Un015[pulse]).
In case of rotation difference of Step 11, please | See "Encoder Signal Output" for relevant setting method.

12 | properly set the PG frequency dividing ratio (Pn201) | PG frequency dividing ratio (Pn201[P/Rev]): the encoder pulse count

that outputs encoder pulse from servo unit. per rotation round.
If the servo is OFF when the speed input command is
13 | set as 0 V, the test run to set the command control as

position control has completed.

(3) Operation steps under position control mode (Po000=H.oolo)

The following external input signal circuits and equivalent signal circuits must be configured.
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EIRE R

LRl

fa] R SR 5)) 2% Servo drive

QU FR Pulse commander

e e T NE | Factory setting of input port should be changed
(FE5 8 b & 1) (b axis connection terminal in the bracket)

Please validate the conformity between pulse shape and
the pulse output shape of superior pulse commander.

Command pulse shape is set with Po200=H.xxox. Please refer to
"Setting of User Parameter".

Set command unit and set electronic gear ratio based on

Electronic gear ratio is set with (Pn202/Pn203). Please refer to

2 command controller. "Setting of Electronic Gear".
3 Power on and set servo ON(/S-ON) input signal as ON.

Use the motor rotation to be easily validated in advance | Set the command pulse rate as the safe rate around 100 r/min.
4 (e.g., motor rotates 1 round) to output slow command

pulse from command controller.

Please validate the command pulse count input to servo | See "Selection and Operation of Basic Mode" for relevant display
5 unit with the variation before and after inputting the | methods.

command of command pulse counter ((Un010[pulse]). Un010( input command pulse counter [pulse])

Please validate the actual rotation of the motor | See "Selection and Operation of Basic Mode" for relevant display
6 before/after change of feedback pulse counter | methods. Feedback pulse counter (Un0O11 [pulse])

(UnO011[pulse]).

Please validate that Step 5 and 6 meet the following
7 | conditions.

Un011=Un010

Please validate the conformity of rotation direction with | Please validate the input pulse polarity and input command pulse
8 the servo motor giving command. shape.

Please refer to "Selection of Pulse Command shape".

Please validate motor rotation direction. To change the motor rotation direction without changing input

9 command pulse shape, see “Rotation Direction Switching of Motor”.
Start from Step 9 after change.

If the servo will be OFF when the pulse command input

10 stops, the test run under servo motor unit position

control mode using superior position command has
completed.

5.1.3
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Danger

» Please carry out operations indicated in this section as per instructions.
Upon connection between servo motor and machinery, in case of operation mistake, not only damages to

machinery but also personal injuries will be caused therefrom.

Test run should be completed as per the following steps.

Switch on power and set mechanical configuration in

respect of protection functions for overtravel and brake.

Please refer to "Setting of General Basic Functions".

When using servo motor with brake, measures against natural falling
of machinery and vibration caused by external force should be taken
prior to confirmation of brake operation. Please check whether
operations for servo motor and brake are normal.

Please refer to "Setting for Holding Brake".

Please set necessary parameters for users based on used
control mode.

Based on used control mode, please refer to:

the Speed Control (Analog Voltage Command) Operation
the Position Control Operation

the Torque Control Operation

Please connect to servo motor and machinery via
coupling with power being cut off.

Please refer to "Installation Precautions for Servo Motor".

When servo controller is turned to "Servo Off" mode
(de-energized state), switch on power of command
controller of machinery. Please confirm once again
whether operation of protection functions in step 1 is
normal.

Please refer to "Setting of General Basic Functions".

In case of any abnormality during operation of following step,
emergency stop may be carried out to safely stop operation.

Please carry out test run in accordance with objectives
specified in the Test Run for Servo Motor Unit Based
on Superior Command upon completed installation of
machinery and servo motor.

Please check whether results are in line with test run of servo motor
unit. In addition, please check whether settings like command unit
conform to that of machinery.

Please confirm once again whether user parameter
settings conform to control mode in step 2.

Please check whether servo motor operates according to specification
for machinery operation.

Please adjust servo gain as necessary to improve
responsiveness of servo motor.

Test run should be fully completed since insufficient "running-in"
with machinery may occur in the test run.

Please record the user parameters set for maintenance in

the 12.4 User Parameter Setting Memo.

At this point, the Supporting Test Run for Machinery
and Servo Motor is completed.

5.1.4

Test Run for Servo Motor with Brake

In terms of a servo motor with brake, operation for its holding brake should be controlled by

interlocking output (/BK) signals of the brake in servo driver.

Measures against natural falling of machinery and vibration caused by external force should be

taken prior to confirmation of brake operation. Please check operations of servo motor and holding

brake upon disconnection between servo motor and machinery. If operations are normal, servo motor

may be connected to machinery for test run.

Please refer to "Setting for Holding Brake" for wiring of servo motor with brake and settings for

user parameters.

5.1.5
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According to the above mentioned, make sure that test run for servo motor unit should be

conducted after disconnection of servo motor and machinery, Please confirm operation and

specification of servo motor first based on the following table.

Hais
&

ey
L e

b .-‘_L__ = _:;
;--” s R l, _____ﬂ{D
Far il 2% Hrh s g
famih g,
Wil e £ ST e
EREeHIE Command controller
R, B FE R 4 Analogue speed command
A B B s Servo drive
(A SE Position control
TR Velocity control
A AL AR AT Test run for servo motor unit
JOG operation RPM of servo | Confirm speed of servo motor by | Please determine whether
(Command with certain | motor the following methods. input gain (Po300) of speed

speed input by command

controller)

*RPM monitoring for motor using
panel operator (Un000)

*Try to operate servo motor at
a lower speed. For
example, input a speed
command of 60r/min and
check whether the servo
motor rotates 1 round per
second.

command is correct via
confirmation of setting values

of user parameters.

Simple positioning

Rotation amount
of servo motor

After inputting a command to
order the servo motor to rotate 1
round, visually inspect whether the
shaft of servo motor rotates 1
round.

Please determine whether PG
divider ratio (Po201) is
correct via confirmation of
setting
parameters.

values of user

Overtravel operation

(when using POT and NOT

signals)

Input POT and
NOT signals and
check  whether
the servo motor
stops.

During continuous rotation of
servo motor, make sure that servo
motor stops after POT and NOT
signals is switched to be ON.

If it fails to be stopped,
correct wiring of POT and
NOT again.

5.2 Selection of Control Mode

Control modes applicable to servo driver are explained as follows:

Po000 | H.ooOo

Speed control (analog voltage command)

Control RPM of servo motor by command of analog voltage speed in case of:

- required RPM control

- feedback for frequency dividing output by encoder of servo; setting position loop in

command controller; and implementation of position control

H.oolo

Position control (pulse train command)

Control position of servo motor via command of pulse train position.
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Control position via number of incoming pulse and control speed via frequency of incoming
pulse.
Use it if in need of positioning operation.

H.oo2o Torque control (analog voltage command)

Control output torque of servo motor by analog voltage torque command which should be
used if in need of output torque for pushing.

H.oo3o Speed control (selection of internal set speed)
With 3 input signals (/P-CON, /P-CL and /N-CL), speed is controlled by operation speed set
by servo in advance. 3 operation speeds can be set for the servo without analog voltage

command.

H.oo3o It is supporting switching modes for the above 4 control modes. Please select an applicable
switching mode of control mode for purposes of clients.

H.ooBo

H.ooCo Motion control mode

5.3 Setting of General Basic Functions

5.3.1 Servo ON Setting

Set the servo ON signal (/S-ON) which sends out commands for energized/de-energized state of
servo motor.

(1) Servo ON signal (/S-ON)

Pin No. of
connector
(factory)
ON =L Level Servo motor can operate in energized state (servo ON
state).
Input | /S-ON CN3-14 | CN3-39
OFF =H Level | Servo motor cannot operate in de-energized state (servo
OFF state).

mAttentions

Make sure that commands are input to start/stop servo motor after sending servo ON signal. Do not use /SON signal to start/stop
servo motor after inputting commands. In case of repeated switching between ON and OFF modes for AC power, accidents may
be caused by aging of internal components.

/S-ON signals may distribute inputted connector pin numbers to other places by user parameters.

(2) Select to use/disuse servo ON signal

Regular servo ON can be set by user parameters without wiring of /S-ON, however, servo driver
is switched to action state when power is on, therefore you should handle with care.

Po509 A axi H.oolo Input /S-ON signal via the input terminal IN1(CN3-13) (factory setting)
axis

H.oo9%o Set the /S-ON signal to be "valid " in regular time

H.oo5o Input /S-ON signal via the input terminal IN5 (CN3-39) (factory setting)

B axis

H.oo%o Set the /S-ON signal to be "valid " in regular time

- Power must be turned on again upon changes to the user parameter so as to effect the setting.

- When the signal is set to be "valid " in regular time, reset can be realized by power restarting in case of alarm (alarm reset is
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invalid).

5.3.2  Reotation Direction Switching of Motor

In this case, only rotation direction of motor should be switched without changes to pulse and
voltage polarity of commands being sent into servo driver.

At the same time, moving direction (+, -) of shaft is switched but polarity for output signals
from servo (such as pulse output of encoder and analog monitor signal) is kept unchanged.

In standard setting, "positive direction" is observed to be "counterclockwise rotation" from
the loading side of servo motor.

Po000 H.ooo0

Standard setting
(CCW  refers to
positive rotation)
(Factory setting)

e, T i
£ J‘F; \v”-n-‘ a T [
| — |~ |
\_Fi» [\ K.
TEg— COw WO (cw:
sandiamaEge SRSl el o
zan LRI LN mo _FLUUL

o _[LIUMU Lk

i ML LI, s

H.oool
mode
(CW  refers

Negative rotation

positive rotation)

|

4
o _— [
e

pan _FLFLILEY
g MIIMAMLmakdy

BRI e
i E{l}il'§
e TLOLTLIL, sktia

is POT if Po000= H.oool (negative rotation mode).

In terms of direction switching of POT and NOT, CCW direction is POT if Po000= H.oooO (standard setting) and CW direction

1B (ccw) Positive rotation (CCW)

Y i i o3 A Frequency dividing ratio of encoder pulse
AT A phase advance

K (CW) Negative rotation (CW)

Y i ik o3 A Frequency dividing ratio of encoder pulse
BAH i B phase advance

K (CW) Negative rotation (CW)

Y i i o3 A Frequency dividing ratio of encoder pulse
AT A phase advance

1B (ccw) Positive rotation (CCW)

Y i i o3 A Frequency dividing ratio of encoder pulse
BAH E Hif B phase advance

5.3.3  Overtravel Setting

Overtravel refers to a state enabling limit switch to move (ON) due to the fact that removable part

of machinery exceeds allowable moving area. Overtravel function for servo driver effects force stop in

such condition.
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(1) Connection of overtravel signal

In order to use overtravel function, connect input signals of the following overtravel limit switch

to corresponding pin numbers in CN3 connector of servo driver without fail.

Pin No. of
connector
(factory)
ON =L Level Positive rotation side run enabled (normal operation)
Input | POT CN3-16 [ CN3-41 | OFF = H Level | Positive-side over travel disabled (overtravel in positive
rotation side)
ON =L Level Negative-side over travel enabled (normal operation)
Input | NOT CN3-17 | CN3-42 | OFF =H Level | Negative-side over travel disabled (overtravel in negative
rotation side)

side.

positive-side overtravel.

In respect of linear drive, limit switches must be connected as
per the following figure so as to avoid machinery damage.
Even in case of overtravel, it can also drive to the opposite

For example, negative-side run can be enabled in case of

§ DR

AL £y
e E -
LR
1

Sy

IR
o4

TEANEEREE T

mAttentions

During position control, position shift pulse will occur if the motor is stopped by overtravel.
In order to eliminate position shift pulse, clear signals (CLR) must be input.

A AL Servo motor
HLIE 3 J7 1n) Motor positive direction
PRA TR Limit switch
PRA TR Limit switch
A IR 9K 5 & Servo drive
5 N bl Zedin 1) (b axis connection terminal in the bracket)

Notes

Workpieces may fall under the overtravel state when using servo motor in vertical shaft.
In order to prevent workpieces from falling in case of overtravel, make sure to set Pn000= H.1ooo so as to
switch on zero clamping state after stop. (Please refer to "Selection of Motor Stop Methods when Using

Overtravel")

(2) Select to use/disuse overtravel signal

Internal user parameters of servo driver can be set to disuse overtravel signals. At this time, it is

not required to use wiring of input signals for overtravel.

Po509 Ho3 Input positive-side over travel disabled (POT) signal from IN3 (CN3-13). (Factory
.0300
settin;
A axis 2
H.00 Disable the positive-side over travel disabled (POT) signal (positive-side over travel can
.0900
be conducted frequently)
8 (800) 555-63-74 www.purelogic.ru



Ho7 Input positive-side over travel disabled (POT) signal from IN7 (CN3-41). (Factory
.0700
) setting)
B axis
H.o%oo Disable the positive-side over travel disabled (POT) signal (positive-side over travel can
be conducted frequently)
Ha Input negative-side over travel disabled (NOT) signal from IN4 (CN3-14). (Factory
Aooo
settin
A axis g
Ho Disable the negative-side over travel disabled (POT) signal (negative-side over travel
9ooo
can be conducted frequently)
Ho Input negative-side over travel disabled (NOT) signal from IN8 (CN3-42). (Factory
9ooo
) setting)
B axis
H.90oo Disable the negative-side over travel disabled (POT) signal (negative-side over travel
can be conducted frequently)

Input Circuit for details.

- Effective control modes: speed control, position control and torque control
- Power must be turned on again upon changes to the user parameter so as to effect the setting.
* POT and NOT signals may freely distribute inputted connector pin numbers by user parameters. See the Signal Distribution of

during rotation of servo motor.

(3) Selection of motor stop methods when using overtravel
Methods used to stop operation of motor when inputting overtravel signals (POT and NOT)

Po000

Reduce speed to stop the servo motor by emergency stop

Plug braking
H.o0oo ) torque (Po407). Servo motor will be in inertial operation
stopping Inertial operation | (de-energized) state after stop.
Inertial operation state Stop the servo motor in the same manner as servo OFF
H.oloo ) (inertial operation stop). The servo motor will be in inertial
stopping operation (de-energized) state after stop.
Plug braking Inertial operation Reduce speed to stop the servo motor by emergency stop
H.0ooo ) torque (Po407). Servo motor will be in inertial operation
stopping state (de-energized) state after stop.
Plug braking Zeto  clamping Reduce speed to stop the servo motor by emergency stop
H.1ooo ) torque (Po407). Servo motor will be in zero clamping
stopping state (servo locking) state after stop.
Inertial operation | Inertial operation Stop the servo motor in the same manner as servo OFF
H.2ooo (inertial operation stop). The servo motor will be in inertial

stopping

state

operation (de-energized) state after stop.

mWords and expressions

- Power must be turned on again upon changes to the user parameter so as to effect the setting.

- During setting of inertial operation for H.oloo, the servo motor may be controlled if servo ON signals are received.

- Inertial operation stopping: naturally stop the motor by friction resistance arising from motor rotation other than braking.
- Plug braking stopping: stop the motor via deceleration (brake) torque (Po407).

- Zero clamping state: use state of position loop in zero configuration of position command.

8 (800) 555-63-74
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B HIIIERS &= | [&=]
wiEaE WESA ] S HiFE R
0~ 300 1% 300 -

WERAIIZES (FOT, WOT) BIEYFLLIRIE.
WE SN AN T IERERs. ( FUERE A100%)

B AR &S A S & R e LR AR R AT S ARNE00% » (BRFRNIHAVR AP LABRAT

FEVREEE.

BB B AR PR Limit of plug braking torque
A Speed

(A Position

HAE Torque

WE u Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

NS Not required

BRI NG5 (POT, NOT) W5 14
K.

- Set the stop torque used for inputting
overtravel signals (POT and NOT).

- BB S AT T RUE A %, ( BUEH

- Set unit corresponds to a percent (%) of the

H1o100%) rated torque. (rated torque is 100%)

- IS S LR A 2 e LA | - Emergency stop torque must be set to 300 %

KHHAFER 7850 KIPE300%, {HSEFRfTH | of maximum torque of motor when delivery,

1) 5% S LB T H AL B {1 but the emergency stop torque actually output
should depend on rated value of motor.

5.3.4  Setting for Holding Brake

When the vertical shaft is driven by servo motor, it should be used. When power state of servo
driver is OFF, use the servo motor with brake to prevent removable part from moving due to gravity.
(Please refer to "Test Run for Servo Motor with Brake".)

SEHE  famnm

—\”‘si??-ii'iﬁi 7

o EREA R

g 3 il
i b el |
2] S H T—
Hebheh Bk T deniEe
FEE T 4]

Bk Vertical shaft
£ i HELATL Servo motor
TRFFB) 2% Holding brake
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By 1 S DG A I PR EE T AR RS ) Prevent removable part from moving due to
gravity

2SI alioLii Shaft bearing external force

4h77 External force

17 A FBLTL Servo motor

By ik AR G RSy A% 5) Prevent workbench from moving due to
external force

Note:

1. The brake built in the servo motor with brake should be a actuated-type holding brake without excitation,
which cannot be used for braking. It should only be used to maintain the stop state of servo motor. Brake
torque is over 120 % of rated torque of servo motor.

2. When operation of servo motor is enabled only by speed loop, servo and input command should be set to

OFF and "OV" respectively during operation of brake.
3. In configuration of position loop, mechanical brakes cannot move since servo is locking during servo
motor's stop.
(1) Connection example
Order output signal "/BK" of servo driver and brake power constitute ON/OFF circuit of brake.

Standard connection examples are as follows.

OF et HRehBREE L

R B e du LA
$ ey } 3 VAYE \
v e - WAWE -
L Lic &
e
e NN
BR.AY .ﬁ,ﬁ.?mﬂz e
4V
S hE
BKARY WEH "
¥ . I A W
M/ Power
A Bk 54 Servo drive
5 Bl A B4R e L Servo motor with brake
il 2 #s FLYE Brake power
TR Yellow or blue
F White
4T Red
L Black
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(2) Brake interlocking output

Pin No. of
connector
(factory)
Distribution ON =L Level Release brake.
Output | /BK
through Po514 | OFF = H Level | Use brake.

When using servo motor with brake, it is the output signal of control brake. In addition, this output signal is not used in factory

setting. Distribution for output signals is required (setting of Po514). Do not connect when using motor without brake.

(3) Distribution of brake signal (/BK)

Brake signals (/BK) cannot be used under the condition of factory setting. Therefore it is required

to distribute output signals.

Po514 H.oo0o —_— Do not use /BK signals. (factory setting)
H.oolo OUT1(CN3-7,8) Output /BK signal through output terminal of OUT1(CN3-7, CN3-8).
H.oo2o OUT2(CN3-9,10) Output /BK signal through output terminal of OUT2(CN3-9, CN3-10).
H.oo3o OUT3(CN3-11,12) Output /BK signal through output terminal of OUT3(CN3-11, CN3-12).
H.oodo OUT4(CN3-32,33) Output /BK signal through output terminal of OUT4(CN3-32, CN3-33).
H.oo5o OUT5(CN3-34,35) Output /BK signal through output terminal of OUT5(CN3-34, CN3-35).
H.oo6o OUT6(CN3-36,37) Output /BK signal through output terminal of OUT6(CN3-36, CN3-37).

mAttentions

Brake signals (/BK) set in factory delivery are invalid. When several signals are distributed to the same output terminal, OR
logic should be used for output. If you only want to enable /BK signal output, please distribute other signals of output terminal
for /BK signal distribution to other output terminals or set them as invalid. See the Signal Distribution of Output Circuit for

distribution methods of other output signals of servo unit.

(4) Timing setting of brake ON (after stop of servo motor)

During factory setting, /BK signals should be output while /S-ON signals are set as OFF (servo

OFF), however, timing of servo OFF can be changed by user parameters.

HEh 32464 —FROFFRBRN [a [e=]| [&Z]
wiEaE WEESEN o] HiFE R
0~ 500 10ms 0 F=E
- EEEWS LEEMAEN, aTHREEE0m0ERN , MigRsh  [SON | femon [ fmOFF

FoaNSAEEREN NN AT AN B0z, B
FF P EGER FROFFEDE » AHAHT— MR, sonay | NOBRN

= A PSNEEE EREYLS e ahRizhalon FErT. [eMsekE]| eue : L ES 1]
A X BlIR BV T 2 PR hadshE , \ESEE10

“HizhesoN FERTENETE (IR EVLIEFERT) ™ « DT 3

EEE

EAEIRET , EiRaeyl B0 AN e W S A P S e EL .
BT EHURAIZhE 0 BEEE S DR0RAESS » VIR SEREheEahEZ ATRIETE Mr=£iah.
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Izl 45— IROFFAEIE I [h]

Brake command - delay time for servo OFF

A Speed

(ALY Position

HAE Torque

WE L Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required

FETE ELANAE BT AT, T shEON &
I, AU B AN 22 D B FE e AR
YER AN R sl . A T S H80E
IR IROFFEI AT, R ERE — MR A2 3 .

When used in vertical shaft, removable parts of
machinery may move slightly due to gravity or
external force with timing of brake ON. Such
slight movement can be eliminated by servo
OFF operation delay via this user parameter.

A P S nT AR S AR AR H LS L B 3
ON EH,

The user parameter can change the brake ON
timing during stop of servo motor.

AR A A AU i A b il sh s s A, 1
Z AR TR ZN 2 ON - 5E I 11 (] i
HURERE I

See the Timing Setting of Brake ON (after Stop
of Servo Motor) for brake operation during

rotation of servo motor.

/BK A /BK output

HIBLIE RS Energized state of motor
fA IxON Servo ON

B 2R TR Brake release

LA LI F, Energized motor

fA Ik OFF Servo OFF

B 28 PR FE Brake holding

HIALANTE F, De-energized motor
A Attentions

HAEEARI A AR RBLAL RVHE AR RS
M5 AR P S HIBOE oK

In case of alarm, servo motor will come into
de-energized state immediately, which is
unrelated to setting of user parameter.

M1 WU AT B & 2 B s A I 5
S5, UM I 2> 7E 13 & 3 11 2 AT PR IR 1) A
PERE).

Machinery may move within period before
brake operation due to gravity of removable
parts of machinery or external force.

(5) Timing setting of brake ON (during rotation of servo motor)
Output conditions of /BK signals may be changed as per the following user parameters if stop

commands are sent to rotating servo motor under the conditions of servo OFF or alarm.
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BTN te oS hEF BT MEE| (o=
wmEnE TESA ] B HiFER
0~ 6000 Ixfrain 100 =

A IROFF—Is128 1 S 1511 (&% | [&E|
BEEE WER W HiREE
10~ 100 10ms a0 TE5E

(SR BN IR R VK (A2 £t oee | mmon [ mmorr
LR —& I RLITRT , 45/ BRE S8 el ]
(hizhEaizh), S
« {EIROFF/S » EEEEE APOSOTEL FRT
- BlROFF/S » ABTPOSOBEORERTIER \, 0V -t
T P— ik
(FO000.2)
BT HDERR
1
|,_Poss
T

= BlEEErOsoTEE AT A AR iAo st 2 L EAEHE » 1R R h & a1l B B B S EAEREL.

* IRREILEREIES (160N S5 HIEhE RS (/BK) SyAcss AIRIERT.

« FEREhEHES (EK)S BALERILIIES (oo S ot Rl —mbin et , BT EEEM FE TNER,
JTGONE S3HLE F , BIEERPSHMRIEMHMIL , /IKESHFARLEIMEF. ERHETEH
HfESHica SR T LRNEEE THE. TS HESHEC, F28 “slElEnEsSoEik” .

Tl BT 2 o P Level for output speed of brake command

AT Speed

(A=Y Position

A Torque

WE Vu Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot

NS Not required

A IROFF—Hill3)) #3454 5545 I [H] Servo OFF - latency time of brake command

AT Speed

(A=Y Position

A Torque

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot

NS Not required

A5 Al FE L 2 3 b ) /B 5 it 45 A Output conditions for /BK signals during
rotation of servo motor

PUR AR LI, K /BKAE 5 %€ AHHL | /BK signals should be set as H level (brake

(B AL sl) initiates) if any of the following condition is
met:

- fil]ROFF)5, FHEMHLH AHPOSO7LL ) - RPM of motor is lower than Po507 after servo
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OFF

- fa] IROFF )&, FARIPOS08K) ¥ 5E I [A] i

- Setting time for PO508 is exceeded after servo
OFF

/S-ON# N kA2 L JROFF

Power is OFF for /S-ON input or alarm given

LR IREST Motor speed

/BK i /BK output

fil ik ON Servo ON

B 2RI Brake release

fA Ik OFF Servo OFF

AL B B D B AT 1 Plug braking or inertial operation stopping
B 28 PR FE Brake holding

A Attentions

- BMERE Po507 ¢ 52 D i A5 Al AL ) B
HARA E B, kIR Z pLE &
T e e PRI PR A o

- Even PO507 is set as a value higher than
maximum RPM of used servo motor, operation
of the motor will also be limited by its

maximum RPM.

: %4% HIHLIERE A 5 (VTGON) Hifilzh#%
S (/BK) 43 Bg i 1t 7 o

- Distribute motor rotation detection signal
(/TGON) and brake signal (/BK) to other

terminals.

- R B A 5 (/BK) S LR A I
(/TGON) 73 P &h 7] — i H i~ 1T m?ﬁﬁﬁ
Bh EVE R, /TGONTE 578 LA, B
A SE AL, BKAE 5 A T%
TR HHIEA . (RO 2 A 5 5 i
o5 W] — 4 H oty i LLOR I 4R 04 T4 HH o ) 7 5%
S S G, WS R RS S
B

- When brake signal (/BK) and motor rotation
detection signal (/TGON) are distributed to the
same output terminal, /TGON signal is changed
to L level due to falling speed in the vertical
shaft. Even conditions for the user parameter
are met, /BK signal may also cannot be
changed to H level. (Since output is completed
by OR logic when several output signals are
distributed to the same output terminal) Refer
to "Signal Distribution of Output Circuit" for

details of distribution of output signals.

5.3.5 Selection of Stop Methods in Servo OFF

Select stop methods for servo unit in servo off.

Po000

Plug braking Reduce speed to stop the servo motor by emergency stop
H.o0oo ) torque (Po407). Servo motor will be in inertial operation
stopping Inertial  operation | (de-energized) state after stop.
Inertial operation state Stop the servo motor in the same manner as servo OFF
H.oloo ) (inertial operation stop). The servo motor will be in
stopping inertial operation (de-energized) state after stop.

- Main

Setting of user parameter is valid under the following conditions:
- /S-ON output signal OFF (servo OFF)

power (L1, L2 and L3) OFF

8 (800)
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mWords and expressions

mAttentions

- Plug braking stopping: stop the motor via deceleration (brake) torque (Po407).
- Inertial operation stopping: naturally stop the motor by friction resistance arising from motor rotation other than braking.

- In case of alarm from servo driver, the servo driver will execute inertial stop.

- When power of main circuit (L1, L2 and L3) or control power supply (L1C and L2C) is OFF, the following servo drivers will
force to execute plug braking stop despite of the above setting of user parameter.

5.4 Use of Absolute Encoder

If a servo motor with absolute encoder is used, absolute value detection system can be configured

in the command controller (host system). Results indicate that it can operate again directly without

Resolution of absolute

encoder

17 digit

(*131072 pulse/circle)

Output range

need of origin reset when power is ON again.

of

multi-turn data

32768 ~

+32767

Operation when exceeding limit

When upper limit value (+32767) for positive
direction is exceeded, multi-turn data is changed to

-32768

When upper limit value (-32768) for negative
direction is exceeded, multi-turn data is changed to

+32767

5.4.1 Interface Circuit

Standard connection of absolute encoder installed in the servo motor is as follows:

Eorh £

0 |
—| s —
s L L]

.

+

i SEX:

i
225

”:_1\ [CH ] [CH]
't
" t; 3 3850

R Ean

WEE

e———————

- S PAD T T
shmoek Pul R >—.w.u-{7LE—v>ms JEF
1
B M 36 0 ﬂ T 504 21446
i, o e L] 1 o JIAT
1 1 -
: ot /Hdae (ERBFA) C
tl 2 H s HAY
b
1 1
] §
[
r»tﬁlﬁ—l—f—\\ 5 25
= ] lm 1758 384 T a
£%ieBfAR: 220~4700
LRSS Host system
MRS Bus receiver
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AH4T 7406 Equal to 7406
FRATHE T Serial interface circuit
okt L Pulse count circuit
EH B LEWES: TI A" SN75175 5% | Applicable bus receiver: TI SN75174 or
MC3486 MC3487
2 BH R: 220~470Q Terminal resistance: 220 - 470Q
A ISR B % Servo drive
s Encoder
GESZA 7R (Connector shell)
B g2k Shielded wire
(Fef) (Shell)
B 3.6V 3.6 V lithium battery
. RRZIRE AL *1. refers to multi-stranded wire

m Connection of SEN signal

) Pin No. of .
Name Signal Set Meanings
connector
Input ASEN CN3-38 FF= L level When power is éupplieid
ON =H level | Absolute value is required
FF=L level Wh i lied
Input BSEN CN3-50 o CRpower ® éupp lé
ON =H level | Absolute value is required

This input signal must be used to command the servo driver to output absolute data. Please set the
SEN signal as H level after the power is connected for 3 seconds.

If SEN signal is switched between L level and H level, then multi-turn data and initial incremental
pulse should be output.
Before completion of these operations, the servo motor will not be energized even if servo ON signal
(/S-ON) is in ON state. Operation panel displays "OFF".

RS felHRE

HH 3,
Fikhima

3V 000
T SEN It
<4 CNI-3850
4760
CiN Doy ]

HI% 77406 {7 CN3-2 ,é?
oy oy

Ry S HIpNP S
GEReR CHE R A0V b LS rosy)

B Attentions
In order to set the ON SEN signal as OFF and then ON, operation should be executed when H

level is kept for over 1.3 s as shown in the following figure.
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SEN%

OFF CINHHL T OFF O

P

ol | 4| o i)

ER e e Command controller
AH241-7406 Equal to 7406
HESER, 278 1mA About 1 mA for H level
fr) g ol 4 Servo controller
(A FUE HIPNP AR Notes: the PNP transistor is suggested.
HHCE (HEP: 4.0VELE, LESFE: FoK | Signal level (H level: above 4.0 V; L level:
0.8V) max. 0.8 V)
ON(HH~F) ON (H level)
1.3sbL | Above 1.3s
15msbA | Above 15 ms

5.4.2 Selection of Absolute Encoder

Absolute encoder can also be used as incremental encoder.

0000 Use absolute encoder as absolute encoder and enable serial output of
absolute data (PG frequency dividing PAO 1)
Po001 n.oool Use absolute encoder as incremental encoder
nonm? Use absolute encoder as absolute encoder and prevent serial output of
absolute data (PG frequency dividing PAO 1)

@ As an incremental encoder, SEN signal and battery is not required

@ Power must be turned on again upon changes to the user parameter so as to effect the setting.

5.4.3 How to Use Battery

Recommended battery specification: ER36V
mProcedures for battery replacement

1. Please replace batteries when control power of servo unit is ON;

2. After batteries are replaced, use auxiliary function Fo010 to remove alarm of absolute encoder
so as to stop alarm of absolute encoder battery.

3. If no abnormal operation is found after restart of servo driver power, it indicates that

replacement of battery is over

Attentions:
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Data of absolute encoder will be lost if control power of servo driver is set as OFF and
wires(including encoder cables) of battery is removed. At this time, setting operation for absolute

encoder must be carried out. Please refer to "2.3.4 Setting of Absolute Encoder (Fo009)"

5.4.4 Giving and Receiving Sequence of Absolute Data

After receipt of output from absolute encoder, the sequence used for the driver to send absolute
data to the command controller is as follows.
(1) Summary of absolute signal

As shown below, serial data and pulse of absolute encoder are output by servo driver via "PAO, PBO

and PCO".
PG _ﬁ_,;_;. ™ pLizon) :%Q}AE(B‘Q
AT HE Serial data
i Pulse conversion
73 A0 FRL Frequency dividing circuit
In Serial data
PAO commencement | Initial incremental pulse
Generally Incremental pulse
In -
Initial incremental pulse
PBO commencement
Generally Incremental pulse
PCO Regularly Origin pulse

(2) Sending sequence and content of absolute data
1. Set SEN signal as H level
2. After 100 ms, wait state for serial data acceptance starts. Reversible counters used for
incremental pulse count should be reset.
3. Receive serial data in 8 bytes
4. Tt will change to common incremental operation state after last serial data is received for 25

ms.
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PAD T
S P —
PED Tz
Mlaoe 260me
50 m s —E9 ] Sms—w

SEN 155 SEN signal
ANGE Indefinite
ANGE Indefinite
60ms VL I Above 60 ms
H 7 90ms Typically 90ms
e e e R AT A Serial data for rotation
2J 15ms About 15 ms
WG 1 E A Initial incremental pulse

(A FD (Phase A)
WG 1 E A Initial incremental pulse

(B AH) (Phase B)
o A ko Incremental pulse

(A FD (Phase A)
o A ko Incremental pulse

(B AH) (Phase B)

% Serial data

It indicates position of motor shaft after circuits of rotation from the reference position (as

per setting value)

* Initial incremental pulse

Pulse should be output at the same speed as pulse for rotation of 1250rpm (factory setting is

used for 17 byte frequency dividing pulse).

MR W (D 0]
-l 0 \/ + +2 VvV =
'Q}J{i‘{l-.“lL 1 T 1 1 T
i i i i B i i
. f k() | I i +2 i 31 I
M ¥ ;: 1 T |
i | L i i i |
i ! i i M=R I Po ! i
i + f P i I
i e - N i |
i } I i Py H [
i H 1 i i I
i 1 Ps [ i P i i i
H ¥ 1 Las! i
H ¥ [ H i i I
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AR FRAE Coordinate value

M fH M value

FEAELE CGRED Reference position (position)
=T VAL Current position

Final absolute data PM can be calculated by the following formula:

PE = MxR+Po
Pvm = PE — Ps
Notes: the following formula is used in negative rotation mode (Pn000.0 = 1)
PE = —MxR+Po
Pvm = PE — Ps
PE Current value read from encoder
M Multi-turn data (number of turns of encoder)
Po Count of initial incremental pulse
Ps Count of initial incremental pulse read from the set point (this value is subject to

storage and management of host)

PMm Current value required in client system
R Pulse count for 1 circle of rotating encoder (value after frequency dividing and
value of Po201)

(3) Detailed specification of signal
(a) Specification of PAO serial data
Output rotation in 5 digits

Data transmission method Start-stop synchronism (ASYNC)
Baud rate 9600 bps
Initial bit 1 digit
Stop bit 1 digit
Parity Even parity check
Character code ASCII 7 bits
Data format See the following figure for data in 5 characters.
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“ I'J. Ll o

w o ug

“CR”

o

[ SR N

0000010101

ks
-
f S Ao

JIT1 880 A TEY s L
AR LR,

e HHL T 1y 2 20 il e
i S HH 2'.h.| |-| » ME

1 “—327p8" B, L *

1‘ L f

TR0

2, FEHEELHARGE T 32767 ~ —327687 i
327677 B, BAEAET N

+32767" .

“—32768" ;

“pmpes” “+” or “-”

AR Initial bit

EAETT DA Data bit

(i GO T LA A Even parity check bit
15 1A Stop bit

5.4.5 Setting of Absolute Encoder (Fo009/ Fo010)

In addition, setting operation for absolute encoder must be carried out in case of:
* initial startup of machinery
* "Bus encoder multi-coil information error (A25 / b25)"
* "Bus encoder multi-coil information overflow (A26 / b26)"
* "Bus encoder battery alarm 1 (A27/ b27)"
* requiring to set multi-turn data of absolute encoder as 0

Implement setting by panel operator.

Attentions:

1. Setting operation of encoder only can be implemented under servo OFF state.
2. When absolute encoder alarm is displayed, auxiliary function FoO10 should be executed to
stop alarm. Alarm reset (/ALM-RST) of servo driver cannot stop alarm.
* "Bus encoder multi-coil information error (A25 / b25)
* Bus encoder multi-coil information overflow (A26 / b26)
* Bus encoder battery alarm 1 (A27 / b27)
* Bus encoder battery alarm 2 (A28 / b28)
* Bus encoder overspeed (A41 /b41)

5.4.6 Clear of Multi-coil Data of Absolute Encoder

When using bus absolute encoder, the operation can be used to remove multi-coil information.

Operation
Operation instruction

steps

Operation
Display after operation

key
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Press M function key (for more than 1

1 second) and switch to auxiliary function m F R E 3 3
mode of axis 1, which will display FA00O.

. -

5 Press UP or DOWN and select the desired F H N g
auxiliary function FA010. . Lw

3 Press SET to display "PoSCL" and clear E P S r
multi-coil position operation. M
Press function key to display "CLFin"

4 which indicates that multi-coil position is m E :- F M
completely cleared.

5 Press SET to return to the display of FA009. E F H 3 S g

5.4.7 Removal of Internal Errors of Bus Encoder

When using bus absolute encoder, the operation can be used to remove multi-coil information.

Press M function key to select auxiliary

Press M function key to display "CLFIn"

. function mode for A axis. In case of failing m ]
to display FAO10 press UP or DOWN to S N S
set FA010.
M " " r '
2 Press SET to display "ErrCL". rr L L

3 and clear encoder multi-coil information E :- F M
completely.

4 Press SET to return to the display of ﬁ w I
FA009. Loy

5.5 Speed Control (Analog Voltage Command) Operation

5.5.1  User Parameter Setting

Po000 H.oo0o Selection of control mode: speed control (analog voltage command)

8 (800) 555-63-74 www.purelogic.ru



PLI300  Bedsgrgd ihe B [feE | E3
WEEE WERL HIwE EHiREE
0~ 3000  timind 7 150 T5E
@ EAR S8 E—18 ¥ . 'f?i_f? i
LRl fa o fF 30 E 1
PO300=150 : T mE AT IVEEMN RS 150 /fai n (H BTEIEE)
PO300=300 | T|HEE HE 1V EMH FEE A 300 /min "
POI300=200 : TR RE 8 1V [EX R 200 fain / BreE V)

Speed command input gain

MR A

AT Speed

(ALY Position

HAE Torque

WE u Setting range
BE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required

BOEBHUTE A i s —TR SRR .

Set slope for analog command voltage —

command speed.

i

For example,

Po300=150: FR/RNBEENEE 1V HL X VA
150r/min( ) IR 152 5E)

Po300=150: each 1 V voltage corresponds to
inputting 150r/min (factory setting)

P0300=300: F/RNBIENEE 1V HL X VA
300r/min

Po300=300: each 1 V voltage corresponds to
inputting 300r/min (factory setting)

P0300=200: F/RNBIENEE 1V X VA
200r/min

Po300=200: each 1 V voltage corresponds to
inputting 200r/min (factory setting)

g4 (r/min)

Command speed (r/min)

BOERCE

Set the slope efficiency

B (V)

Command voltage (V)

5.5.2  Setting of Input Signal

(1) Speed command input

If speed command is sent to servo driver in the form of analog voltage command, speed of servo

motor is controlled in proportion to input speed.

Input

V-REF CN3-5 | CN3-30

Speed command input
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GND | CN3-6 | CN3-31 | Signal ground for speed command input

It should be used for speed control (analog voltage command) (P0000.1 =0, 4, 7, 9, A)
Po300 is used to set speed command input gain. Please refer to "Setting of User Parameter for details".

m Input specification
- Input voltage range: DC + 10V
- Maximum allowable input voltage: DC + 12V

(2) Proportional action command signal (/P-CON)

Pin No. of
connector
(factory)
ON =L Level Operate servo driver by P control mode.
Input | /P-CON CN3-15 | CN3-40
OFF =H Level | Operate servo driver by PI control mode.

/P-CON signal is a signal that selects speed control modes from PI (proportional and integral) or P (proportional) control.
If P control is set, motor rotation and slight vibration arising from input shift of speed command can be reduced.

Input command: servo motor rotation due to 0 V shift can be reduced, but servo rigidity (support force) will decrease when
rotation is stopped.

/P-CON signals may distribute inputted connector pin numbers to other places by user parameters. Please refer to “Signal

Distribution of Input Circuit”.

5.5.3 Adjustment of Command Offset

In speed control mode, even if OV command is sent under analog command voltage, motor
will rotate with low speed in case of small command voltage offset (unit: mV) of superior control
unit or in external circuit. In such case, command offset can be automatically or manually adjusted
by panel operator. See "5.2 Operation in Auxiliary Function Execution Mode" for details.

Auto-adjustment of analog (speed - torque) or command offset is the function for offset
measurement and auto-adjustment of voltage.

In case of voltage command offset of the superior controller or in external circuit, servo driver will

make following adjustment towards the automatic offset.

fa-eaE B f,
/ E_ HAEEHIAZLHN
Twes / BREE
TR /: D
B ERER g
R Command voltage
it I R4 Offset speed command
H 20 1& 1E m A% & Auto-correction of offset
R4 Command voltage
MRS Speed command
R IR IR By A 8 1 30 2 i % Auto-adjustment of offset in servo driver

Once auto-adjustment of command offset begins, offset will be saved in the servo driver.
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Offset can be confirmed through manual adjustment of speed command offset (Fo006). See
"5.5.3(2) Manual adjustment of speed command offset" for details.

(1) Auto-adjustment of speed command offset
When offset pulse is set as zero with the servo locked in the OFF state by the command
controller equipped with a position loop, auto-adjustment of command offset (Fo008) is not
available, instead, manual adjustment of speed command offset (FOO0OA) should be applied.
Under speed command of zero, function of zero clamping speed control which can lock the
servo in a mandatory manner is provided. See "5.5.6 Use of Zero Clamping Function" for details.
Note: Auto-adjustment of zero analog offset should be conducted when the servo is OFF.

Auto-adjustment of speed command offset of A axis is conducted as below.

Set the servo unit as OFF,

EEEG n .
e and input OV command
RS
voltage through command
1 R
wE \_. controller  or  external
SEROEE S circuit.
L H B

Press M function key to select auxiliary function mode

Press M function key to start auto-zeroing, and flickering

2 for A axis. In case of failing to display FA0OS, press UP m F H 3
or DOWN to set.
3 Press SET, and "rEF 0" is displayed. ﬁ r~ E F a

"donE" is displayed. ' d on E

After completion of auto-zeroing, "rEF o" instead of E F
flickering "donE" is displayed. r a

6 Press SET to return to the display of FA00S. ﬁ F H E

RS Command control unit

OVIE[ZHR4 OV speed command

f@ ]ROFF Servo OFF

A B B Servo drive

A AL Servo motor

TN (A IRON ) Rotation within a narrow scope (servo in ON
state)

(2) Manual adjustment of speed command offset

Manual adjustment of speed command offset (Fu006) should be applied in case that:

- the command controller is equipped with a position loop to set the offset pulse as zero when the
servo is locked in the OFF state

- offset is set as a certain value consciously
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- offset set for auto-adjustment is applied
Basic function and auto-adjustment of analog (speed - torque) command offset (Fo008) are
the same. But for manual adjustment (Fo006), adjustment must be made along with direct input of

offset.
Adjustment range of offset and setting unit are listed as below.
BERY
mpganeE |
\{f WEREENE, 9999
o > RERGERA
. e

MRS Speed command
Pl F 1 R Adjustment range of offset
i A% B E AT Setting unit of offset
e T HEE . -9999~+ Adjustment range of offset: -9999 - +
(LS = VIR TN Analog voltage input

Auto-adjustment of speed command offset of A axis is conducted as below.

Press M function key to select auxiliary function mode
1 for A axis. In case of failing to display FA006, press UP m F H 3 3 5
or DOWN to set.
2 Press SET, and "A.SPd" is displayed. =3 R " S P d
3 Press SET for at least 1 s, and "0000" is displayed. 3 3 3 3
_
4 Press UP or DOWN to set offset. 3 S E 3
5 Press SET for at least 1 s to save offset. R S P d
6 Press SET to return to the display of FA006. F H 3 S 5

5.5.4  Soft Start

Soft start is the function to transfer step speed command input to the command with certain
acceleration and deceleration in the servo driver.

(1) Trapezoidal start-up

Po309 H.ooo0 Trapezoidal start-up
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I, AT A R A . (AR
PRI BEA“0": )

YL hniERT (8]
wEEE WER(L ] 5 HiFEE
0 ~ 10000 118 0 FEE
L et ARIE] TE
wERE wESN ] B 3 HFERE
0~ 10000 Iras 0 TEE
ERAMEEFESEEEATEEERN, T REERER. ( —EMEREREEN “0” . )
B E (T BT 1008/
- PO30S : MBS LERASTII000: /minBORHiE] =
= PO306 : M1000r /mixd) {8 LR 7EE0ATIE e /| N
oot | - £ N
omt ot
BGE By s ) Acceleration time of soft start
A Speed
WE u Setting range
WE AL Setting unit
) wE Factory setting
HoL Y5 H Power reboot
NS Not required
BES By el i ) Deceleration time of soft start
AT Speed
WE u Setting range
WE AL Setting unit
) wE Factory setting
Ho, Y5 H Power reboot
NS Not required
TE 5 N B K i 48 2 Bk 5 N iR e e 3 & | While inputting step speed command or

selecting internal speed setting, smooth speed
control is available. (set "0" for common speed
control.)

FBOEEW T PR,

Setting values are listed as below.

- Po305: MAFIEARZAF] 1000r/min Y[R

- Po305: time required from the OFF state to
the speed of 1000r/min

- Pa306: M 1000r/min Z422 1R 1 B JA]

- Po306: time required from the speed of
1000r/min to the OFF state

WO A HY Before soft start
WA f5 After soft start

(2) S-curved start-up

Po309

H.oool S-curved start-up

H.o0oo Close to linearity

Selection of S curve ratio
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H.oloo Low
H.o2oo Central
H.o3oo Height
sehéE_F A
wEaHE WER il wE EEif i A
0~ 10000 lms et 3
POZ0E PO308
KEHE
wa | :>IM
S 2k b Thia] Rise time of S curve
AT Speed
WE L Setting range
BEE FAT Setting unit
) wE Factory setting
Ho, Y5 H Power reboot
NS Not required
LG SE ] Before soft start
WA f5 After soft start
P0309.2 i 2k b % P0309.2 setting of curve ratio
(3) Acceleration and deceleration filtering start-up
Po309 H.ooo2 Acceleration and deceleration filtering start-up
H.oo0o First acceleration and deceleration filtering
H.oolo Second acceleration and deceleration filtering
ER TR SR AT [ B
WEEHE WERL B e iR 2
0~ 10000 Ims 0 FE=E
AR B L R T
FREEERENE » NIER S SREE. —
Y -
[ B ————/ -----
.f | )
! + | + i
POz08 POz08
TR LR AR AR I T 24 Time parameter of speed command filter
AT Speed
WE Ju Setting range
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BE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required

S e e A LAF T A

Smooth speed command through acceleration
and deceleration filter.

URBE LR IAEL, I PR 25 BAIR

A overlarge value set will reduce

responsiveness.
JEBEHT Before filtering
Ve After filtering
5.5.5 Use of Zero Clamping Function

(1) Meaning of zero clamping function

Zero clamping function refers to the function in the system where command controller is not
equipped with position loops under speed control.

If the zero clamping (/P-CON) signal is set as ON, servo driver will be equipped with a
position loop, and servo motor will fall into emergency stop with servo in the locked state
regardless of speed command when input voltage of speed command (V-REF) is lower than the
value corresponding to the rotation speed of Pu501 (zero clamping level).

Servo motor is clamped within + 1 pulse at the position where zero clamping takes effect. Even
through external rotation, the servo motor will return to zero clamping.

RO R "TCSR™ W

HFEArRS
e . ]‘\
V-EEr
T - 3&/’!..-?
T LS e
rOON : AN

PZIE/P-CON 1555, Kol P501 Ll
AT 45 4

Connect /P-CON signal to detect speed
command whose value is lower than that of P
501

HJE$54 V-REF Speed command V-REF
FEHA /P-CON Zero clamping /P-CON
WA ! Splat!
Po000 H.ooAo Control mode: speed control (analog voltage command) B4 zero clamping

Condition for switching of zero clamping action

When Po000 is set as H.ooAn, zero clamping will be activated in case of any of the followings:
- /P-CON is ON (L level)
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- Speed command (V-REF) is lower than the setting value of Po501
£ “V-REF"* MRS
B Yo REE FHanTiey mﬁ\”’" T
P01 : —
. - b s |
KLy e DCON “PCON™ A # (OFF) ; % com ]
i i
THERE = OFF Mmgx—%—-
i FON | Fon
A B B Servo drive
MRS Speed command
EHAT Zero clamping
A Speed
A H P BROE Setting value of zero clamping level
“V-REF #5154 "V-REF" speed command
“/P-CON”#it \ "/P-CON" input
EHLSNE Zero clamping action
A (] Time
FHEuEF
R Rk $riae ST
0~ 10000 Lrfrin 10 TRE
EREETHEOENEEEMPO0eE 00040, a2 ATHENEORE. BiEErOsn P aTait
AR AR RN EARESE. FR AR ELRENARAT EHE.

T P Zero clamping level
AT Speed

WE u Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot
NS Not required

OB & P A Db fE M O JE 5 ) | When speed control with zero clamping
(Po000=H.oooAo)i, & E#EANZEHIMSIE | function  (Po000=H.oooAo)  is  selected,
HH . BMEAE Pos01 Hhisese it Bt Hfrl ik | rotation speed to activate zero clamping should
HA LS KA (AR, T AR I B LI B K% | be set. Even if the value of Po501 exceeds the
AR K A AUE maximum rotation speed of the servo motor,
maximum rotation speed of servo motor still

adopts valid value.

(3) Setting of input signal
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Input

/P-CON

CN3-15

ON =L Level
CN3-40

Zero clamping function ON (valid)

OFF = H Level

Zero clamping function OFF (invalid)

It is the input signal to switch to zero clamping action.
Anyone of /P-CON signal can be switched to zero clamping action.
See "signal distribution of input circuit" for distribution

5.5.6 Encoder Signal Output
Feedback pulse of encoder is output after processing in servo unit.
APAO+ CN3-19 | CN3-44 | Encoder output Phase A+
Output
APAO- CN3-20 | CN3-45 | Encoder output Phase A-
APBO+ CN3-21 | CN3-46 | Encoder output Phase B+
Output
APBO- CN3-22 | CN3-47 | Encoder output Phase B-
APCO+ CN3-23 | CN3-48 | Encoder output Phase C+
Output
APCO- CN3-24 | CN3-49 | Encoder output Phase C-
n SEN CN3-38 | CN3-50 | SEN signal input (valid when using absolute encoder)
put
GND CN3-25 Signal ground
eiRut hetislod
EREASE herss
L1t ] . %
ol R Ablra
AHEE 3!"55{[‘3;{}:
e CHPCD

setting

) BABTRER RS L my

(P0000.0=0).

mOutput phase form

* Even in the negative rotation mode (Po000.0=1), frequency division output phase form is the same as that in the standard

R ARWE BN

Edannuse s

W

I

CH M o M
i ———— .~ |
TS Encoder
gt 2% S Encoder feedback data
fr] B SR 5 4% Servo drive
53 AL Frequency dividing circuit
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ST 1% H IR B Instruction to the output

ERE Gk Command controller
AHH(PAO) Phase A (PAO)
B#H(PBO) Phase B (PBO)
CHI(PCO) Phase C (PCO)

G T AR R i 5 AR B 73 3 LE(Po201) | (Note) Pulse width of the origin pulse varies by
(R S 1T R A2 AR Ak 5 AAH ] 5 FEE setting of frequency dividing ratio (P0201),

same as that of phase A.
IEAEI (AH90  HEHT) Positive rotation (Phase A 90 advance)
AH Phase A
BAHH Phase B
CHH Phase C
S (BFIO0 D) Negative rotation (Phase B 90 advance)
AH Phase A
BAH Phase B
CHH Phase C
Note:

For bus encoder, C-phase pulse output of servo driver should be applied for mechanical origin reset after two
cycles of rotation of servo motor.

- Setting of frequency dividing ratio of encoder pulse

PG5y $TE lEE | [m®E| |8 |
BEE BERM IR MR A2
16 ~ 32768 1 Presr 2500 EE

EEMERIEEhELE B A STAOPGH (22 (PAD, PEOISBYS H Bl

F BimbiESRaiE BE RGP E R S ATIE SOz B EEFHTE L. (FREMESiES E58
aﬂééﬁﬁ;@m&ﬁﬁi. )

n ) ¥

rOZ01=16 (F1E16BIPRIT) B pao mmuwwuﬁfruwuwm

PBO MU uuuuUUuuuuTuYr

Lo
T

PG 71 4K PG frequency dividing

AT Speed

(A=Y Position

A Torque

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot

i Required

BEE M IRIK BN 28 & /) /MBI PG %ii{f5 5 | Set output pulse of PG output signal
(PAO,PBO) % th Ak 44 (PAO,PBO) sent from servo driver.
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KB GRS KRE 1 Rl S AU £ Al R SK Bh 2%
W HERBE A3 A5K Po201 B BOE (I FREATH -
(i IR LA L5 48 2 12 1 4 1K) R G A% AT

Frequency of each cycle of feedback pulse from
encoder is divided into the setting value of
Po201 in the servo driver and output. (setting

WIE. ) based on system specification of machinery and
command controller.)
i e S 451 Output example
Po201=16(%F 1 [ 16 fikidr ) B Po201=16 (16 pulse output in each cycle)
WOEfH: 16 Setting value: 16
1 1 circle
5.5.7 Same Speed Detection Output
Pin No. of
connector Meanings
(factory)
A axis B axis
Output | /V-CMP CN3-9 | CN3-34 | ON =L Level State of same speed
CN3-10 | CN3-35 | OFF = H Level | State of different speed

The output signal can be distributed to other output terminals through user parameter Po513.

See "Signal distribution of output circuit" for distribution of output signal.

5.6 Position Control Operation

5.6.1

User Parameter Setting

Following user parameters should be set for position control by pulse train.

(1) Control mode selection

User Parameter
Po000

Meanings

H.oolo Control mode selection: position control (pulse train command)

Pin No. of

Signal

connector

A axis

B axis

PULS+ CN3-1 [ CN3-26 | Command pulse input
nput PULS- CN3-2 [ CN3-27 | Command pulse input

SIGN+ CN3-3 | CN3-28 | Sign input

SIGN- CN3-4 | CN3-29 | Sign input

(2) Selection of pulse command form

Command Input
User Parameter Positive rotation command Negative rotation command
form multiple
P0200 Sign + pulse ras l_n_f s 1
H.oo0o —
train sos | et s ] AT
LA —E LA s fg g ﬂ
H.oolo CW+CCW —_—
SN i i i s P
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H.oo2o 90° phase x1

H.oo3o difference

s E i E i FULE ; 3 ; E

Two hase — _—
H.oodo p ” BN § ! § f E HHN § i E i ;
pulse
mSupplement JR— —
Input multiplication can be set in the state of 90° PULS | : g
phase difference under two phase pulse command. ! ; i
i

AR A R
HHL H level
L L level
L L level
L L level
i3 Positive rotation
223 Negative
N B AL B Internal processing
x115% x 1 time
x2f% x 2 time
x4 x 4 time
] I LIS B Fig 2 ik Movement command pulse of servo driver
(3) Pulse instruction input complement
Po200 H.o0oo PULS input negation, and SIGN input non-negation
H.oloo PULS input non-negation and SIGN input negation
H.o2oo PULS input negation, and SIGN input non-negation
H.o3oo PULS input negation, and SIGN input non-negation

Logic negation for pulse command is available by setting the parameter.

(4) Selection of clear signal form

Distribution Clear input

Input | /CLR
through Po510

If input is cleared, following actions can be performed.
- Offset counter in the servo driver is set as "0".
- Action of position loop is set in the invalid state.
—In clear state, servo clamping does not work, and servo motor may rotate with a low speed due to
drifting in the speed loop.
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(5) Selection of clear action

In the condition other than clear signal CLR, regular clear of offset pulse can be selected

based on state of servo driver. Three types of action mode of clear offset pulse can be selected

through user parameter Pu200.0.

Po200 H.ooo0 Under servo OFF, clear offset pulse; under over travel, not clear offset pulse
H.oool Under servo OFF or over travel, not clear offset pulse
H.ooo2 Under servo OFF or over travel (excluding zero clamping), not clear offset pulse

5.6.2 Setting of Electronic Gear

(1) Encoder pulse

Encoder type Encoder pulse
Common incremental encoder 2500 P/R
Bus encoder 17 digit 32768 P/R

Note: Bits representing encoder resolution are different from pulse of signal output of
encoder (phase A and phase B), and are four times of encoder pulse.

(2) Electronic gear

Electronic gear is the function to set any value for movement of workpiece with 1 pulse input command by
command controller. 1 pulse command by command controller is "1 command unit" as the smallest unit.

A TER #HaTER
pE ;3 I
e T g ]S e
SEIMM. 32768 MR RE. G REIMM- 32768 ® 5.
R LSS ol HEEE " LA

HF1 B Rt ¥ EEE & Kl

10+6=1 6666 R THE Mo Q0000 )
EFAT6e-4 ML R GEFIMME ST

1 6666:32768 x4 =218448 M 1P 100001 =10000Bk1p

T MG W - TETL0000 M R - W -
E—RNE SR RN R
AN L A R Without electronic gear
A Work piece

Yt g kb : 32768

Encoder pulse: 32768

WIRLATHEE: 6mm

Ball screw pitch: 6 mm

LH T4 5 10mm Workpiece movement of 10 mm
i+ 1 P& 4 6mm 6 mm/cycle

10-6=1.6666| 10+6=1.6666 cycles

T 132768 x4 ki lie i 1 327684 pulses/cycle

1.6666x32768x4=218448Jlkh

1.6666x32768x4=218448 pulses

BEAT218448 K M HIFE 2 H N o

Command input of 218448 pulses.

BENSE S = H1VAP) R (=R ki e wecl

The conversion must be performed in command

controller.

ke

With electronic gear
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TAF

Work piece

B2 HAL: 1um

Command unit: 1 pm

Yt g kb : 32768

Encoder pulse: 32768

WIRLATHEE: 6mm

Ball screw pitch: 6 mm

Z AR L A T2 ) 10mm

Workpiece movement of 10 mm by "command

unit"

HI K 18 2 A7 BN Tum

1 command unit is calculated as 1 pm

FOB T A5 10mm - (10000pum)

Workpiece movement of 10 mm (equal to 10000

pm)

1 pulse equal to I um
10000/1=10000 pulses
Command input of 10000 pulses.

T DB AH 4 - 1pum
10000/1= 10000 ffik /"
BEAT 10000k v F8 2 HI N

(3) Relevant user parameter

B (9F)
REER i E B HrmmE HREE
1 ~B5535 S 1 wE
B (58D
REER i E R HrEE HRTEE
1 ~B5535 - 1 e
TG RN 5 B ME IR R S, M TR RS R FEM e EE.
(ERai e B, fdEE s B e
E PLRO2
WFERE T * oo
- SR 33 L 4 o
AR BEOSHE n

* BitEEEHEN SRS FS5aEnTRaETEANEN.
HEE. TEAESFENEGMW.

ER
BFEHEHEETEE: o0 S8 FEMEGR = 100
BREREEN ARENBTHERNE. ¢ ENEHR S &8-S B4

W (1) Electronic gear (numerator)
(VA Position

BE B Setting range

BE HLAT Setting unit

) BoE Factory setting

HL Y Power reboot

e Required

Hrfe (O Bb Electronic gear (denominator)
(VA Position

BE B Setting range

BE HLAT Setting unit

) BoE Factory setting

8 (800) 555-63-74 www.purelogic.ru



HLY

Power reboot

=
T 2

Required

D SRR U Ut 5 7 M R U L BE A n/m,
SR T 2GR Y L7 oA B R B RE (L

Mechanical reduction ratio between motor axis
and loading side is set as n/m. Setting value of
electronic gear ratio can be calculated by formula

below.

(A B HLiEHem 8. e en B

(Rotation of servo motor of m cycles, and rotation

of loading axis of n cycles)

HLF AR LE

Electronic gear ratio

G i o ik ok Ko<

Encoder pulse x 4

B e 118 i Bl

Movement of loading axis with 1 cycle of rotation

* R BOEVEEIN, WPRE T 5 2 BEA ) B
SE VL TR PN PR AR A

* In case of beyond the setting range, numerator
and denominator should be reduced to the integer

within the setting range.

TR, AL A LGL(B/A). Note: electronic gear ratio (B/A) should not be
changed.
HE Attentions

MO BEL B e Ve : 0.01 LI B Eb(B/A)
100

Setting range of electronic gear ratio: 0.01 <
electronic gear ratio (B/A) < 100

T EARVE I ,  fA IROKEh g AN RE IR B
AR AU e 45 2 B

In case of beyond the range, servo driver cannot
work normally. In such case, mechanical structure

or command unit should be changed.

(4) Procedure for setting of electronic gear ratio

Electronic gear ratio should be set as below.

Step Content Instruction
1 To confirm  mechanical | Reduction ratio, ball screw pitch, pulley diameter, etc. should be
specifications confirmed.
2 To confirm encoder pulse Encoder pulse of servo motor should be confirmed.
1 command unit by command controller should be determined.
3 To determine command unit | Command unit should be determined based on mechanical

specifications and positioning accuracy.

To calculate movement of

Command units for 1 cycle of rotation of loading axis should be

4 loadl_ng axis with 1 cycle of calculated based on determinate command unit.
rotation

5 To calculate electronic gear | Electronic gear ratio (B/A) should be calculated according to the
ratio related formula.

6 To set user parameter The value calculated should be set as electronic gear ratio.

(5) Example for setting of electronic gear ratio

Electronic gear ratio is determined based on several examples.

Machine structure

Ball screw Round stand Belt + pulley
i ar HBeRin eaknm

[ Bepi ﬂ"’/__-__\ 1 H

Step Content R L ) ' V(S
T oy — ST M 1 :

e HRAIL S ,//E“.})i,‘:ﬂkJ g At H D 1m
el
IR
1 To confirm | - Ball screw pitch: 6 mm Rotation angle of 1 cycle: 360° Pulley diameter: 100 mm
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loading axis 6mm/0.001mm=6000

with 1 cycle of

360°/0.1°=3600

mechanical - Reduction ratio: 1/1 Reduction ratio: 3/1 (Pulley perimeter: 341 mm)
structure - Reduction ratio: 2/1
Encoder 17-bit: 32768P/R 17-bit: 32768P/R 17-bit: 32768P/R

To_set command | 1 command unit: 0.001 mm (1 1 command unit: 0.1° 1 command unit: 0.02mm
unit um)

To calculate

movement  of

314 mm/0.02 mm=15700

rotation

To caleulate | g 377684 1 B 32768 x4 3 B 371683 x4 2
electronic gear | —= ——x—3— — e X = e

ratio F | 6000 1 4 3600 1 4 1570 1

To set user | P0o202 131072 * Po202 393216 Po202 262144
parameter Po203 6000 Po203 3600 Po203 15700
R4 HAL: 0.00lmm Command unit: 0.001 mm

k-l Loading axis

1747 G b 17-bit encoder

RIERZAT5PE: 6mm Ball screw pitch: 6 mm

B2 HAL: 0.1° Command unit: 0.1°

k-l Loading axis

1747 2 i 17-bit encoder

PR LE3: 1 Reduction ratio 3:1

R4 AL 0.02mm Command unit: 0.02 mm

k-l Loading axis

Pk Lb2: 1 Reduction ratio 2:1

1747 G i 17-bit encoder

W HAAD100m Pulley diameter: 100 m

* Calculation result is not within the setting range. Hence numerator and denominator are reduced.
For example, numerator and denominator are reduced by 4. As a result, P0202 = 32768 and P0203 = 1500.

Then the setting is completed.

(6) Formula of electronic gear ratio

j2) Bt
XL B @, v I rr I 9 l
Y . i (‘D

Af{wem! P} ©
Af(wom! F) e »
Pl P e Frens
Biomen:

i .

e £.5

”

. £.8

‘P x{—) == df 3 Poxm

" e

Ed
At

4:(&):;!::& 4):.&:*3

AR R ErRERG,

" B E_i} e

% «F L emonrier b

| 54kl

‘ Command pulse
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(VAN Position loop

RS Speed loop

A AL Servo motor

FiPE=P (mm/rev) Pitch = P (mm/rev)

R4 AL Command unit

YA ik Encoder pulse

TRIR 22 AT ER Ball screw pitch

I EE Reduction ratio

ANBIFH I P ZH000E A and B should be set through user parameter:

5.6.3 Position Command

Position of servo motor is controlled by the command in the form of pulse train.
Pulse train output forms of command controller are listed as below.

- Bus driver output

- +24V collector open circuit output

- +12 V collector open circuit output

- +5 V collector open circuit output

Note:
Note for collector open circuit output: when pulse output is conducted through collector open circuit,
noise margin of input signal will reduce. In case of offset caused by noise, following user parameters should

be changed.

Po200 | H.1ooo Command input filtering for collector open-circuit signal

(1) Timing example for input/output signal

FREON L ox [
Hr LS t1=30me
2B a0 M N
| - (HF BHPOSG S 0" )
~Fe H tiur
{ S JUUUTUUUUUL «_nuuuut
: B -
{ PAD ; L Hl | ) | i 1 (|
P i i
I 1 I [ t4. 15, tf=ln=
PED —:,_Q_.I—L ..]_lTJ __!—l_;._ iy
. -
i .+_+ U
fA]J]xON Servo ON
SERR B Base blockage
il Release
(H ' Z5Po506 40" I) (User parameter Po506 is equal to "0")
YAy ik Encoder pulse
Note:

1. Interval between ON set for servo ON signal to input of command pulse should be more than 40 ms;
otherwise, servo driver may not accept command pulse.
2. Clear signal ON should be set more than 200 ps.

Table: Timing for command pulse input signal
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Command pulse signal Electrical specification Remarks

form
Sign + pulse train input s tl, t2 = 0. 1us SIGN
(SIGN + PULS signal) SIGN— I |.d = . _ H = Positive rotation
Maximum command 5 |f_!\_,ﬂ '—‘.ll" - .t—‘-u,t—\\_ t3, t7 = 0.1ps command
frequency: 500 kpps PULm—' / t4. t3. t6 = 3us | L = Negative rotation
(At collector open circuit H_J 15 |<- 1-| 6 . command
output: 200 kpps) T = 1.0ps

| FWES BEEREE {  /T)x100/= 50%
CW pulse + CCW pulse 1 tl, t2= 0. lps
Maximum command % = Fure
frequency: 500 kpps T 7 e ci
(At collector open circuit cCcw i T = 1. Ous
output: 200 kpps) - \ . : _
CW / ."'_\._,Jh'.l_ (1 /Th=100 = 508
Ef#ES [ EwES
90° phase difference - tl, 120 lps Multiplication mode can
Two phase pulse Ilr' \ s ' . 1 Ous be
(Phase A + Phase B) Ak — —_ = ) o] switched through user
Maximum command BiE _ Wi {1 /TI=x100=50% parameter P0200.1.
frequency: |
x multiplication:
P o Fithe EiES
[ERe=H e _ = "

« {4 200kpps BHEARTAHEY0 BIEEEAMEN

1E#384 Positive rotation command

SRS Negative rotation command

IEHR4S Positive rotation command

SRS Negative rotation command

AH Phase A

BAHH Phase B

IEHR4S Positive rotation command

BAHE HiT AFH90° Phase B advancing phase A by 90°

SRS Negative rotation command

BAH 5 AFH90° Phase B lagging phase A by 90°

(2) Connection example
(a) Connection example of bus driver output

Applicable bus driver: equivalent of TI SN75174 or MC3487
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TR

b

1

* 7 wESLERER.

ERAE AR E Command controller
fa] IR K 5l o5 Servo drive
RIRZ BB DEMZL refers to multi-stranded shielded wire.

(b) Connection example of collector open circuit output

R1 value of limiting resistor should be selected to ensure that input current is within the

range below.

Input currenti=7 - 15mA

_mEEuE GUETIES
Yoo _"g\ 1500
e FEEUTERGHERTRRRRILI R s
«TK' e YA LA R AL
R 1 IERS
—K_};ﬁ \{ Voo b24VE Ve 4 12vEd Voo & 5VE
! R1=2.2K0 Ri=1K{ R1=18000
Veo _R {800 K =KL R1=18
% / s
o il
—K;r;; N 1 (i) ¢
— R — AmgEanrRatayaenes. &
&ﬁ:ﬁé‘v‘i B On - )\fﬁ%’sﬁ&ﬁgggﬁgﬁ ﬁ‘??ﬁﬁﬁﬁiiﬁ
I -, g 881, WAMASKP 200 30K 17 .

¢ A BRBOGRER

a4 fitiles Command controller
fa] IR IR 5l o5 Servo drive
RIRZ B A DEMZL - refers to multi-stranded shielded wire.

W55 W DL S5 TAFE FL FHR TR LA
i N LA ZE TmA-15mATE I N .

Please refer to the following applicable
examples for setting of the working resistance
R1 to maintain current i within 7 mA - 15 mA.

T8 HI 54 Applicable examples
Vee 24V} Vceon24 V
Vee i 12V Vecon 12V
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Vee SV

Vecon5V

GED -

(Note):

TH AR FUR T i B O HH FR A KR, BN
5 MR A PR B . DRI A A A I
W P 2 EPo200.3 B <17,

When command pulse is sent through collector
open circuit output, noise margin of input signal
will reduce. In case of offset caused by
interference, user parameter P0200.3 should be

setas"1".

(3) Chart of control box

Chart of control box is as below during position control.

HAEEAN (RN

P?109 -
g | WW s
FPL0E
‘7 =G
22101
a FrHS P02
+ :i i aERs K = A F B
e e ]

A IR SR Bl (A7 B4 D Servo driver (during position control)
o Differential
Hi 5t Feedforward
IR & Feedforward filter
I 7] 5 4 Time constant
% Offset
fH#% S I Range of offset superposition
P Smoothing
% v s Offset counter
LR Speed loop
CERTEZN Current loop
] B FELATL Servo motor
ihd Encoder
PGA5 Tt PG signal output
53t Frequency division
5.6.4 Smoothing

Filtering is available in the servo unit through command pulse input with certain frequency.

(1) Selection of position command filter
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Po206 H.ooo0 First acceleration and deceleration filtering

H.oool Second acceleration and deceleration filtering

(2) User parameter related to filter

B TE SRt is 28T [E 28 fir
BEEE BESH I RE HiEE 2
0 - 6400 0.1ms 0 TEE

BEE

EES(IRIESINEIER 655 Pr20d) BIRT » EWIESHPHEAF B RGP0 ESEaF1 £, A
T {05 BB ERE » 1 @R AERRE S CLR) LI IHIE S RISt e ¢ Bap » BiE tE A EIRONERRIRTEER K (P.
EIEELTHS » thidFiRtZT . 55, 2EENER G+ oPR) A .

= EhiSTRMESIEEE-M AT HOERT i
= 189 bR ERaT — B E
= EFEHEEECRRT (0 BELE) i s
i : --_--1 Ji.o%
= e > o
PO20S FOz05
A7 R IR I8 I 2 )R] 225K Position command acceleration/deceleration
filter time parameter
(A=Y Position
WE Vu Setting range
WE AL Setting unit
) wE Factory setting
HoL Y5 H Power reboot
NS Not required
I Attentions

FEAR B A B8 A NI I 0] 248 (Pn204) 1] | Changing of position command

TOLT, B a2 ki AN HAw# ik i 0 | acceleration/deceleration time parameter
AR B (PEA AR A T VIScH e BT 2 | (Pn204) will take effects with no command
HIME, WG BR S 5 (CLR)LAZE 1EFR 4451l | pulse input and offset pulse of 0. To actually
AR ke, BCE AR A IRONVE BRI A% K | reflect the setting value, clear signal (CLR)
e should be input to disable command pulse from
command controller or to clear offset pulse as
servo ON.

RELELL R, AT HE THAML. 75 | Even in following conditions, motor can be
A, KV B (FR AT OB AE 3 . | operated smoothly. In addition, the setting has
no impact on movement (command pulse).

- R TRA BRI AR AN GEREAT I Y I | - Command controller sending command
cannot speed up or speed down

- FR A WK R AR R A - Frequency of command pulse is low

- A BRI (10 F5LL L) - Electronic gear is large (more than 10 times)
JEBEHT Before filtering

Ve After filtering
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5.6.5 Positioning Completion Signal
Positioning completion signal represents completion of servo motor positioning during position
control, and should be used when interlocking is confirmed by positioning completion of command

controller.

Pin No. of
connector

(factory)

CN3-9 | CN3-34 | ON =L Level Positioning completed

Output | /COIN

CN3-10 | CN3-35 | OFF = H Level Positioning not completed

Positioning completion signal can be distributed to other output terminals through user parameter Po513.

See "Signal distribution of output circuit" for distribution of output signal.

PLIS00  Pactimieelomeng s s
REBE WESRNL wlwE HiFER
0~ 250 18¥ 8L 10 I wE
045 S TR RIBAONE S HPE S MR VBEh 2 B (REH®) ‘E‘*‘ S
ETHRPSREEER , Wil ERTTHAES (/0IN). F
WESNIES B, TRATHEFEREENIES B
R EET ARE » WIREETH AR » (BR A R Rl
“/cori™ , EREIEERE. 0500
Lol l_p
FHRPEIEETSEESIEER. (Und12} :
/COIN | |
ST T Positioning completion width
(ALY Position
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
1454 A7 1 command unit
NS Not required

R A H g TR 2 Ik s S A AR FEAL | If difference (offset pulse) between command
Balim 2 WK R T A PS80 % | pulse of command controller and movement of

SEAE, M H 27 5E A 5 (/COIN) . servo motor is lower than the setting value of
user parameter, positioning completion signal
(/COIN) should be output.

BT AL TR A AT IXHR T T4 %% | Setting unit is the command unit, depending on

JE IFR 4 BT command unit set for electronic gear.

MR I RRME, WEHEZEAT I AT M | If the setting value is overlarge, low-speed
%, (HA ] REH I i </COIN™, PR iEE R - | running can reduce offSet, but it should be
noted that "/COIN" may be output frequently.
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AP SHI B e A i 2P e R, | Setting of user parameter will not affect final
positioning accuracy.

AT Speed

% ik e Offset pulse

&% Command

LR RS Motor speed

5.6.6 Low-frequency Jitter Suppression

For low-rigidity loading, rapid start-stop may produce continuous low-frequency jitter at
early stage of loading, resulting in longer positioning and affecting production efficiency.
Servo driver is equipped with jitter buffer control function which can suppress low-frequency

jitter by estimating loading position and compensation.

t e Sk R
T x
I
Y
1S | B
LR | B
il
I | i
i il , saen R
. i iy
| LIER&
mEa
G A7 2 A ARSI By Low-frequency jitter under low-rigidity loading
RIS Coupling
B ahier Movable parts
TRIER 22 AT Ball screw
17 A FBLTL Servo motor
TR Workbench

(1) Scope of Application
Low-frequency jitter suppression is available in speed control mode and position control
mode.Low-frequency jitter suppression may not work normally or reach expected effects in case
of:

Intensive vibration cause by external force

Jitter frequency not within 5.0 Hz - 50.0 Hz

Mechanical gap between mechanical joint parts of vibration structure

Moving time lower than one vibration cycle

(2) Setting of user parameter

Po004 H.o0oo0 Disable low-frequency jitter suppression

H.olool Enable low-frequency jitter suppression
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BRME (EiklEh) SR MEx| |[&=|

el WESNL ] 5 HiFE R
10~ 1000 0.1Hz 1000 TRE
BRVREY () FJE (2] [aE]
wERE WER el B 5 HiFEE
0~ 200 — 25 TE5E

RS % HHEHEEE )\ BHr0413E , TEAPO4LIERSRE E0sRR.
WFEHLEF LT BIFEARsh, AT LIESRAPO414, BESIr0414T A,

BIYRZ) (KHFLE)) S B type vibration (low-frequency jitter) frequency

M Speed

for Position

BOE G Setting range

BE HAT Setting unit

) BOE Factory setting

LR ! Power reboot

AN £ Not required

BMYRZ) (K4Fs)) BHJE B type vibration (low-frequency jitter) damping

M Speed

for Position

BE G Setting range

BE HAT Setting unit

) BOE Factory setting

Gk ! Power reboot

AN £ Not required

K MAF ) 57 BRI B IR 5 NS H(Po413)5, nI 4 | After inputting loading jitter frequency measured

Po413 LLERAG e LEAIHIASCR - into parameter Po413, Po413 can be slightly
adjusted to obtain best suppression.

R AU 1 RS PR A, FTLLEY | In case of continuous vibration of motor during

HKPo414, W ZHPod14 A HE . shutdown, Po414 can be increased appropriately
without modification of parameter Po414.

If jitter frequency can be directly measured by instrument, such as laser interferometer, frequency
measured should be directly input into parameter Po413 in the unit of 0.1 Hz.

In case of no measuring instrument available, drawing or FFT analysis function of
communication software of upper computer can be used to indirectly measure jitter frequency of
loading.

HERLRE

‘ AR Th=3a Position offset counter
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5.6.7 Inhibition Function of Command Pulse (INHIBIT Function)

(1) Inhibition function of command pulse (INHIBIT function)
It is the function to stop (inhibit) command pulse input counting during position control.

When the function is activated, servo locking (clamping) state is also activated.

HEERS
PO00.1
romEHoolo
OFF} +
ok .
POMNS=HOOED R AN
| m-con ‘1
freon | - skt
fa) IR 3K 5 2% Servo drive
F5 2 ikt Command pulse
s vH e es Offset counter
Stk e Feedback pulse

(2) Setting of user parameter

Po000 | H.ooBo

Control mode: position control (pulse train command) Ba position inhibition

mInhibit switching condition
- /P-CON signal is ON (L level)

20N

T

H a i °
i L.
. 125 0 S
AW AN
SHO .

A bk

Command pulse

LRSI TR B A A 2 ik AT 5

Counting is not available even if command

pulse is input during this period.

(3) Setting of input signal

Pin No. of
connector
(factory)
ON =L Level INHIBIT function ON (stop counting of command pulse)
Input | /P-CON CN3-15 | CN3-40
OFF =H Level | INHIBIT function OFF (counting of command pulse)

5.7 Torque Control Operation

5.7.1  User Parameter Setting
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Y

Po000 H.oo2o Control mode: torque control (analog voltage command)
T T [e®]| [Gm®]
wERH wES Hr®E HiFE R
— A =
10~ 100 0IVERERE GVERERS) TE=E

EELSERE =T e e e i
(T-REF) EOMEI0EeEEF.

pO400=30 : |FETE A3V 8 EHENEERE B HEaEE)
PO400=1000 : F|FAEEH IOV §a AT ERS B IEHAE
PO400=200 : FTTEEHV 5 AN BRGENTTERSD

AR A

Torque command input gain

A Speed

(ALY Position

HAE Torque

WE Vu Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot

0.1V/AUE HI4H

0.1V/rated torque

30 (3V/AIEHIAD

30 (3V/rated torque)

NS Not required
e LU E A AT ) Ik AL 75 AR SR | Set analog voltage level of torque command
% (T-REF) for servo motor operation under rated

torque.

(T-REF) MR i Y-

i

For example,

Po400=30: £ N3V i A ) H
BUSUEHEE( I R 3E)

Po400 = 30: rated torque of motor under 3 V
input (factory setting)

Po400=1000: F/RBEE N 10V i A
HL L4052 FLAE

Po400=1000: rated torque of motor under 10 V
input

Po400=200: FL/RNBEE N2V Hr NI ) H
WLA A0

Po400=200: rated torque of motor under 2 V
input

ERE IV Command torque
BE Rated torque
R (V) Command voltage (V)
BT % TR 4 Set voltage command
5.7.2 Torque Command Input

If torque command is sent to servo driver in the form of analog voltage command, torque of servo

motor is controlled in proportion to input voltage.
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T-REF CN3-18 | CN3-43

Torque command input

Input

GND CN3-25 [ CN3-50

Signal earth for torque command input

m Input specification
- Input range: DC + 1V -+ 10V/ rated torque
- Maximum allowable input voltage: DC + 12V
- Factory settings
Po400 = 30: rated torque under 3 V
+3V input: rated torque in the positive direction
+9 V input: 300% of rated torque in the positive direction
-0.3 V input: 10 % of rated torque in the negative direction
Voltage input range can be changed through user
parameter Po400.

mExample of input circuit

To adopt effective measures to prevent interference,

multi-stranded wire should be used for wiring.

It should be used for torque control (analog voltage command) (P0000.1 =2, 6, 8 or 9)
Po400 is used to set torque command input gain. Please refer to "8.7.1 Setting of User Parameter" for details.

ek B

iR

Al Gl B

% = i

]

e P eeipBE.

<
i e

I

st

A (%) Command torque (%)
N ROE Factory settings
LITPNGENANAY) Input voltage (V)
HPo400 € 715 Slope should be set by Po400.
470Q 12W L I Over 470Q 12W
A B B Servo drive
Note:

Internal torque can be confirmed under monitoring mode (Un005). See "Operation under Monitoring Mode".
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5.7.3  Adjustment of Offset

(1) Auto-adjustment of torque command offset
In torque control mode, even if OV command is sent under analog command voltage, motor will

rotate with low speed in case of small command voltage offset (unit: mV) of superior control unit or in
external circuit. In such case, command offset can be automatically or manually adjusted by panel
operator.

Auto-adjustment of analog (speed - torque) or command offset is the function for offset
measurement and auto-adjustment of voltage.

In case of voltage command offset of the superior controller or in external circuit, servo driver

will make following adjustment towards the automatic offset.

Ml enn P
’ (BB AR O
Y ’:\ S T B
WY e P EERY
fErEen “g
72 Command voltage
its = Offset
MR A Speed command
HZ0E 1F % = Auto-correction of offset
fRA Command voltage
MR A Speed command
R IRIR 225 P 1 30 U0 4 i A Auto-adjustment of offset in servo driver

Once auto-adjustment of command offset begins, offset will be saved in the servo driver.

Offset can be confirmed through manual adjustment of speed command offset (Fo006). When
offset pulse is set as zero with the servo locked in the OFF state by the command controller equipped
with a position loop, auto-adjustment of command offset (Fo008) is not available, instead, manual
adjustment of speed command offset (FOO0A) should be applied.

Under speed command of zero, function of zero clamping speed control which can lock the servo
in a mandatory manner is provided. See "Use of Zero Clamping Function" for details.

Note: Auto-adjustment of zero analog offset should be conducted when the servo is OFF.

Auto-adjustment of torque command offset of A axis is conducted as below.

Set the servo unit as OFF,
et St R _
RS and input OV command

voltage through command

1 Ha g Q
£ \k’
controller or  external

oy [y |
{EEa

circuit.
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Press M function key to select auxiliary function
2 mode for A axis. In case of failing to display m F R E
FA008, press UP or DOWN to set.
3 Press SET, and "rEF 0" is displayed. ﬁ ~ E F 0
4 Press M function key to start auto-zeroing, and m d E
flickering "donE" is displayed. on
s After completion of auto-zeroing, "rEF o" E F
instead of flickering "donE" is displayed. M
6 Press SET to return to the display of FA00S. ISET F R E
R E Command control unit
OVHIFEFE4S OV torque command
fA Ik OFF Servo OFF
fr] i SR 5)) 2% Servo drive
15 A FBLTL Servo motor
TN (A IRON ) Rotation within a narrow scope (servo in ON
state)

(2) Manual adjustment of torque command offset

Manual adjustment of torque command offset (FO007) should be applied in case that:

- the command controller is equipped with a position loop to set the offset pulse as zero when

the servo is locked in the OFF state

- offset is set as a certain value consciously

- offset set for auto-adjustment is applied

Basic function and auto-adjustment of analog (speed - torque) command offset (FO008) are the

same. But for manual adjustment (FoO07), adjustment must be made along with direct input of

offset.

Figure below shows adjustment range of offset and setting unit.

b

E

BERAnLE
B ]

L = ST 3N

HH RS Torque command

Pl A% F 1 R Adjustment range of offset

i A% B E AT Setting unit of offset

(LS = VIR TN Analog voltage input

i B Tt 1 35 [ -9999~+9999 Adjustment range of offset: -9999 - +9999
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Auto-adjustment of torque command offset of A axis is conducted as below.

Press M function key to select auxiliary

1 function mode for A axis. In case of failing to m F H S S -:
display FA006, press UP or DOWN to set.
" " s M r
2 Press SET, and "A.Tecr" is displayed. i wp
3 Press SET for at least 1 s, and "0000" is mnn
displayed. Ly
4 Press UP or DOWN to set offset. E S 8 3
™
5 Press SET for at least 1 s to save offset. < wp
L i
6 Press SET to return to the display of FA007. ET F H S S ?

5.7.4  Speed Limit under Torque Control

Since servo motor is required to be controlled under torque control to output the torque that
gives a command, motor speed (rpm) is not managed.

If the command torque is set to outnumber the load torque at the mechanical side, then it will
exceed the torque of the machinery, which will lead to substantial increase of motor speed.

As a protective measure at the mechanical side, a function of limiting servo motor speed

under torque control is provided.

Speed limit No speed limit
EEaRAERe S
wine I 2 a1 ,‘f RO
RAHIL | = - S y
i 1
CERiIRESTY Motor speed
ISP ST maximum speed
TR I AL P 18 82 2 e AR A Damage may be caused if exceeding speed of
machinery!
CERiIRESTS Motor speed
PR ) 1k P Limited speed
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HEAT I R A RV A) 220038 4T !

Safe operation may be ensured if speed is
limited!

(1) Selection of speed control manner (torque limit option)

Po001

H.o0oo

Value set in Po408 is used as speed limit. (Internal speed limiting function)

H.oloo

V-REF is used as external speed limit input.

(2) Internal speed limiting function

THAETE SR 1 = PR ) Et3d
wiEieE WIESN W wE HIFE R
0 -~ 6000 1rfmdn 1500 THE
& E A EPR IR A S HERR (2.

pO001=H. OoO 0O/ » EEPEEAETEEN.
BN {BTEF D405 1= e FET B AR {168 B ML U FEIER0(E » SEPRETHEER &I B A E00R BR g A H &,

R A

Speed command input gain

AT Speed

(ALY Position

HAE Torque

WE Vu Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
AN Not required

FHAPEHIN, BOE AT HM AR B ) e ik
1 HL s HEP

Under torque control, voltage level is set for the
rotation speed for external speed limiting.

Po300=150(tH ) ¥ sE) I, s
V-REFF6VHL T,  TIPKE S Fr e 3 BR 1) o4
900r/min.

When Po300=150 (factory setting), if the
voltage input to the V-REF is 6 V, the actual
speed limit is 900 r/min.

(3) External speed limiting function

Input

V-REF CN3-5 [ CN3-30

External speed limit input

GND CN3-6 [ CN3-31 | Signal ground

value.

Motor speed limit in case the torque limit is input under analog voltage command.
When Po001=H.olog, the smaller one of V-REF speed limit input and Po408 "speed limit under torque control" is the valid

The set value of Po300 is determined to be the voltage level of limit input and it is not related to polarity.
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EEIE SR (e | [m=|
wEjalE EESA ] S HiFE R
0 - 3000 C yran ) IV 130 TRE

ARFEHET . WEHTATNERER R I EAYE R8T,

pOs00=150 (BT EEEE) BT, 025 A Vv-REFISVESE » MG SRR e EPR S 4900 /nin.

TR 5 Speed command input gain

A Speed

(A Position

A Torque

WE u Setting range

BE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

NS Not required

ARSI, e BEAT A5 B BRI ) #% 3 | Under torque control, voltage level is set for the
FR HL S HL P o rotation speed for external speed limiting.
Po300=150( i ) B BEsE) B, Wik % A\ | When Po300=150 (factory setting), if the
V-REF 1] 6V HL [k, T KE S B % 38 B2 il 24 | voltage input to the V-REF is 6 V, the actual
900r/min, speed limit is 900 r/min.

Note: Principle of speed limit.

If the speed is out of the range of speed limit, it may return to the range of speed limit through negative
feedback of torque proportional to the speed difference with the limited speed. Therefore, actual motor
speed limit will fluctuate based on loading conditions.

5.8 Speed Control (Internal Speed Selection) Operation

Meaning of internal set speed selection

Internal set speed selection refers to the function of selecting speed from the 3 motor speeds

preset through internal user parameters of servo drive by taking advantage of external input

signals to control operation by speed. Control action is valid if the operating speed is within the 3

motor speeds.

It is not necessary to provide a speed generator or pulse generator externally.

HEwha
[EFT] il AN
mon—— " v e
wa oo P § PEEID POUD Ay @
I PO POmal —
mEL -’f
A B B Servo drive
P RS S TR Internal set speed
H P24 User Parameter
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RS

Speed command

i i AL

Servo motor

5.8.1  User Parameter Setting

Po000 H.oo3o

Selection of control manner: internal set speed control (contact command)

RS T
wEaE WERAL B &= HiFRE
0 -~ &000 1rfmin 100 TEBE
Sl P T
HEEE WESNL HIrEE HiEER
0~ &000 1tfmin 200 TEE
PR IR 3
wERE WESN ur) HiFE R
0 ~ a000 1 rimun 300 =]

EFEI‘[%EPDBEHNPDED 3P & 85T B A 1EIRR SR O REERE , SCRRE IR0 BT iR et At R o HE.
P R R L Internal set speed 1
A Speed
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required
P RS R 2 Internal set speed 2
AT Speed
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required
P RS B TR 3 Internal set speed 3
A Speed
WE Ju Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required
(1) (Note)

8 (800) 555-63-74
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R £EPO301~Po303 H 5 e it Fir FH AAl il Even through the value set at P0301-Po303 is
FMLE KA ME,  SERR A8 BRI A BT | larger than the maximum speed of the used
R i FRATL AR e R B T

servo motor, the actual value is still limited to

the maximum speed of the servo motor.

5.8.2

Setting of Input Signal

Input

/P-CON CN3-15 | CN3-40 | Shift of rotation direction of servo motor
/PCL Need to distribute | Selection of internal set speed
/NCL Need to distribute | Selection of internal set speed

m As for input signal selection

For single-axis drive: /PCL and /NCL are respectively distributed to CN3-41 and CN3-42 when leaving factory.
For double-axis drive: /PCL and /NCL need to be distributed by parameter Po510.
Operation modes of the three input signals /P-CON, /P-CL and /N-CL are utilized (they are distributed in factory settings).

5.8.3  Operation at Internal Set Speed
Operation is allowed through internal settings by ON/OFF combination of the following input
signals.
OFF(H) OFF(H) Stop by the internal speed command 0
OFF(H) ON(L) o ) Po301: internal set speed 1 (SPEED1)
OFF(H) Positive rotation
ON(L) ON(L) Po302: internal set speed 2 (SPEED2)
ON(L) OFF(H) Po303: internal set speed 3 (SPEED3)
OFF(H) OFF(H) Stop by the internal speed command 0
OFF(H) ON(L) ) Po301: internal set speed 1 (SPEEDI)
ON(L) Negative
ON(L) ON(L) Po302: internal set speed 2 (SPEED2)
ON(L) OFF(H) Po303: internal set speed 3 (SPEED3)
Note:

8 (800) 555-63-74

In case that the control mode is switching mode

When Pa000.1 =4, 5, 6, if the signal of either /PCL or /NCL is OFF (H level), then the control mode is
shifted.
For example, P0o000.1=5: when internal set speed is set to select <--> position control (pulse train)

OFF(H) OFF(H) Stop by the internal speed command 0
OFF(H) ON(L) Po301: internal set speed 1 (SPEEDI)
ON(L) ON(L) Po302: internal set speed 2 (SPEED2)
ON(L) OFF(H) Po303: internal set speed 3 (SPEED3)

www.purelogic.ru



Operation example based on internal speed setting selection

If soft start function is used, then the impact during speed shifting will decrease.
Please refer to "Soft start" for soft start.
Example: operation based on internal set speed + soft start

g

LY.

+5FEEDR

+5SFEEDZ?

+5FEEIL |-

-SFEED]

-SFEED?

-SFEED3

WIPCB5, PLBO6 (RN
IS MR

M-CL oN oN — m— 0N . ON

A-COH oN__ |™GFF . OFF | OFF | OIF | OFf
L BLA Motor speed
f 1k Stop
EABUY; S Speed 1
P2 Speed 2
B3 Speed 3

Acceleration and deceleration are set through Po305

and Po306 (soft start time)

5 1k Stop
B Speed 1
S Speed 2
3 Speed 3
51k Stop

If "(Po000.1 = 5 internal set speed control" position control)" is set, the soft start function only works
when the internal set speed is selected. The soft start function is not available when pulse command is input.
If it is shifted to pulse command input during operation at any speed of speed 1-3, the servo drive will accept
the pulse command after output of positioning completion signal (/COIN). Please start output of pulse
command of user command controller only after output of positioning completion signal of servo drive.
(Internal set speed + soft start) based <--> position control (operation example of pulse train command)

8 (800) 555-63-74
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i WA e 00 1E S e

YL
Bemin™
N E
Bk Pp i ' . i 1 ¢
1 i I . L B
r-Ll ) FF i N i N ' ) LFF 1. OFF
'.'\-F L. 1 ) i O E ! 0OFF : ¥FF \ 0N
EXID I L L . e T T
112=2mis
AR CHHRN L RSP Y Signal timing in case of position control
HAL L3 i Motor speed
ka4 Pulse command
Bk SV 4553 Selection speed
1 Speed 1
VBT §55s Speed 2
ERpuiyicy Speed 3
ka4 Pulse command
1 Speed 1
Note:

1. The figure above is the case of using soft start function.
2. Value of t1 will not be affected, whether soft start function is used. Read-in of /PCL
and /NCL may delay at most 2 ms.

5.9 Torque Limit

For purposes like protecting machinery, output torque may be limited. There are 4 ways of torque

limit in the servo drive.

1 Internal torque limit
2 External torque limit
3 Torque limit based on analog voltage command

Torque limit based on external torque limit + analog

voltage command

5.9.1 Internal Torque Limit (Limitation on Output Torque Maximum Value)

Internal torque limit is a function that limits the maximum output torque through user parameters

frequently.
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TEEAHIEE | iEre | | g |
#ERE WESH IR HIFER
0~ 300 1% 300 T =
RFARFE RS LEs | |mE |
RETRE BRI i HFEE
0~ 300 1% 300 TEE

TRAPENANEEBIAN. SERAAHEN T EIERBaN.
Bl e et B A 11k AR LR o R RN E » S 1t PRI AR FE LAY SERR R . I BY © #A=5 T 300%a0iL7S

x

HFAFERA

p—

| S

BARE

IL_EIES
WFHFO403. PO404 @ENTAANE » M= EIRRVLIEIEN SEHB AL . FiEE.

TE A A R A Positive torque limit
AT Speed

(ALY Position

HAE Torque

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot
NS Not required

S5 A PR A Negative torque limit
AT Speed

(ALY Position

HAE Torque

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot
NS Not required

AR ZE I BOE A A 2. BOE AN
HIRE T HLAUE HHA % o

Set value of the user parameter is constantly
valid. Set unit corresponds to a percent (%) of
motor rated torque.

RS e LB T P ) i FE AT L e R LR
9,25 87 B o1 kg £ e FELMTL ) S B e KRR . HH
JTI s AT 300%IPRAS

Even through the value is set to exceed the
maximum torque of the used servo motor, it
will still be limited to be the actual maximum
torque of the servo motor. Factory setting:

8 (800) 555-63-74
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equivalent to 300%.

JC PR ) Cnl iy 3 AR There is no internal torque limit (may output up
to the maximum torque)

A Speed

BRI Maximum torque

A AR PR There is internal torque limit

AT Speed

P i Limited torque

7 Supplement

WK PO403. Pod04 ¥ Nik/NEFIME, W) | Please note that if values of Po403 and Po404
SEAR R AL I el i 2 BEHRAN AL, 157 | are set to be too small, then torque may be

e N N N .
o insufficient during acceleration and

deceleration of servo motor.
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5.9.2  External Torque Limit (through Input Signal)

External torque limit will be used during machinery operation or at a certain time set for torque
limit. For example, it is used to press stop action or maintain robot workpiece, or for other applications.

The torque limit value preset at the user parameter become valid through signal input.

(1) Relevant user parameter

P405  mggilpisEnbair] E
wERE WESN B &= HiRE R
0~ 300 1% 100 T=E
PL1406  BeggilbR-Enbaty] [ & | | i |
wERE wESNL wr @ HiFER
0~ 300 1% 100 N
TE A A0 47 S R PR 1 Positive-side external torque limit
AT Speed
(ALY Position
A Torque
WE u Setting range
BE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required
S5 N S R R ) External torque limit at negative side
AT Speed
(ALY Position
A Torque
WE Ju Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required

Note: Set unit corresponds to a percent (%) of the used servo motor rated torque. (Limit under rated torque is

100%.)
(2) Input signal
Different drives | ON =L Level | Positive-side external | The smaller value at Pn403 and
Input | /PCL for single axis torque limit ON Pnd03
and double axis OFF = H | Positive-side external Pn403

8 (800) 555-63-74 www.purelogic.ru



Input | /NCL

Level torque limit OFF

ON =L Level | External torque limit at | The smaller value in Pn404 and
Different drives Pnd06

. . negative side OFF
for single axis
) OFF = H | Negative-side external Pn404

and double axis

Level torque limit OFF

signal.

For single-axis drive: /PCL and /NCL are respectively distributed to CN3-41 and CN3-42 when leaving factory.
For double-axis drive: /PCL and /NCL need to be distributed by parameter Po510.
When using external torque limit, please confirm whether to distribute other signals to the same terminal of /P-CL and /N-CL.

Since the logic becomes OR logic when several signals are distributed to a terminal, effects from ON/OFF of other signals

distributed to the same terminal may be inevitable. Please refer to "Signal distribution of input circuit" for distribution of input

(3) Output torque change under external torque limit
When internal torque limit (Po403, Po404)=800%

/PCL (positive external torque limit)

H level L level
Ol - e o mme o me s e e o e o R R s R BUber e o me e e o m  m  we e me  n
#i i
L & :
level /
. i A 8 PGS - G ¢ s —
/NCL Pl e o o 1 s s O A, ....-%f ““““““““
(External
torque limit at
. T BB ok s o s o s s e e
reverse side)
B S smmi 1 e+ TR s+ e e - e - e e - -
ji i
L N
@ #
level
et " P e+ o+ e
L . B T § 1

A Torque
A Speed
A Torque
AT Speed
A Torque
A Speed
A Torque
AT Speed

Note: select motor rotation direction when setting Po000=H.ooo 0 ( standard setting [CCW as positive

rotation direction]).

5.9.3

8 (800) 555-63-74
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The function is to realize torque limit at random through analog voltage command. T-REF is used
as the input terminal of analog voltage command. Therefore, the function cannot work under torque
control and is available under speed control or position control.

Under speed control, the block diagram in the case of "torque limit based on analog voltage

command" is as shown below.

HNENT
P03
T-REF AR (E VTR
TR L 11 )
(P 0 !
anue VYREL h":ﬁ“’ * amFRa | -
(F C00) — (F ooy * AR
AR RS
=
(F oLy L
POMG
o (R RO
A ISR B s Servo drive
FH A FRAE Torque limit
R4 Speed command
B ARG 25 Input torque gain
N LR A1 A Input speed command gain
THREIAM 25 Speed loop gain
TR ) Speed loop integral
JE N Timing
THRE It Speed feedback
(IE R AR AR (Positive torque limit value)
HH RS Torque command
(LA SRR AE) (Negative torque limit value)
Note:

Input voltage for analog voltage command of torque limit does not have polarity. The value is absolute
value, no matter it is positive or negative, and the torque limit based on the absolute value is applicable
to both positive and negative directions.

(1)Relevant user parameter

Po001 | H.oolo Speed control option: T-REF terminal is used as the external torque limit input.

If H.oo2o is set, then T-REF terminal may also be used as the torque feed-forward input. However, please note that it cannot

serve for these two input functions simultaneously.

(2) Input signal
n T-REF CN3-18 | CN3-30 | Torque command input
put
GND CN3-25 | CN3-50 | Signal ground
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Po400 is used to set torque command input gain. Please refer to "Setting of user parameter".

5.9.4 Torque Limit Based on External Torque Limit + Analog Voltage
Command

Torque limit based on external input signal and torque limit based on analog voltage

command can be used simultaneously.

For torque limit based on analog voltage command, T-REF is used for input. Hence, it cannot

work under torque control. For torque limit based on external input signal, /P-CL or /N-CL is

used.

If signal of /P-CL (or /N-CL) is set to be ON, torque limit relies on the smaller one of torque

limit based on analog voltage command and the set value of Po405(or Po406).

HE®#3
FCL
ML
O
T-REF
nATORA L2
o (RGA0) l (E )
st i
L (BCL
P V- REF WARIE S wmrRa |+ 0
) R (FCON0) gouy | ¢ —“;ﬂ!uq
| ¥

dETER

e /|

(i) POH6 L

(NCL: OR) | prygy
o (ER R

A I 2k 5 4 Servo drive
FH A FRAE Torque limit
R4 Speed command
B ARG 25 Input torque gain

HINHEFRA M55 (PO300)

Input speed command gain (P0300)

AL IR 75(Po100)

Speed loop gain (Po100)

TR 2 N (Po101)

Speed loop integral timing (Po101)

THRE It Speed feedback
(EFAAFERR () (Positive torque limit value)
HH RS Torque command

(S LAAFE R AE) (Negative torque limit value)

(1) Relevant user parameter

Po001

H.oo3o

Speed control option: If /P-CL or /N-CL is valid, T-REF terminal is used as the external

torque limit input.

cannot serve for these two input functions simultaneously.

If H.oo2o is set, then T-REF terminal may also be used as the torque feed-forward input. However, please note that it
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IEF MR R R S | iEe | | e |
REaE WESN ] R HiFEE
0~ 300 1% 100 T ®E
S 2Rt AE PR E A
wERHE WERL B8 iRl R
0 ~ 300 1% 100 T RE
TE A A0 47 SR R PR A1 Positive-side external torque limit
A Speed
(A Position
A Torque
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
NS Not required
S5 N S R R ) External torque limit at negative side
AT Speed
(ALY Position
A Torque
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL Y R Power reboot
NS Not required
(2) Input signal
Input T-REF CN3-18 | CN3-30 | Torque command input
GND CN3-25 | CN3-50 | Signal ground

Po400 is used to set torque command input gain. Please refer to "Setting of user parameter".

ON =L Level | Positive-side external | The smaller value at Pn403 and
Different drives Pnd05
. ) torque limit ON
Input | /PCL for single axis
) OFF = H | Positive-side external Pn403
and double axis
Level torque limit OFF
Input | /NCL Different drives | ON =L Level | External torque limit at | The smaller value in Pnd04 and

Pn406

8 (800) 555-63-74
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negative side OFF

for single axis

. OFF
and double axis

Level

H

Negative-side external

torque limit OFF

Pn404

signals to the terminal same to /P-CL and /N-CL.

signal.

For single-axis drive: /PCL and /NCL are respectively distributed to CN3-41 and CN3-42 when leaving factory.
For double-axis drive: /PCL and /NCL need to be distributed by parameter Po510.
When using external torque limit + torque limit based on analog voltage command, please confirm whether to distribute other

Since the logic becomes OR logic when several signals are distributed to a terminal, affect from ON/OFF of other signals

distributed to the same terminal may be inevitable. Please refer to "Signal distribution of input circuit" for distribution of input

8 (800) 555-63-74
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5.9.5 Confirmation under Input Torque Limit

Pin No. of
connector
(factory)

A axis | B axis

Meanings

ON =L Level Motor input torque is under limiting

Output | /CLT Need to distribute
OFF =H Level | Not torque limit status

To use the signal in case of motor output torque limit, it is necessary to distribute output terminal through user parameter Po514.

Please refer to "Signal distribution of output circuit".

5.10 Shift of Control Mode

The servo drive can be used with various control modes for shifting. The shifting method and

conditions are described as follows.

5.10.1 User Parameter Setting

Control mode can be any of the following combination. Please select based on customers'

usage.
User Parameter Meanings
Po000 H.oodo Internal set speed control (contact command) «—— Speed control (analog command)
H.oo5o Internal set speed control (contact command) «—— Position control (pulse train command)
H.oo6o Internal set speed control (contact command) «— Torque control (analog command)
H.oo7o Position control (pulse train command) «<—— Speed control (analog command)
H.oo8o Position control (pulse train command) «<—— Torque control (analog command)
H.oo9o Torque control (analog command) «<—— Speed control (analog command)
H.ooAo Speed control (analog command) «—— Zero clamping
H.ooBo Position control (pulse train command) «<—— Torque control (pulse prohibited)

5.10.2 Shift of Control Mode

(1) Shift between internal set speed control (P000.1 =4, 5, 6)
Pin No. of

Signal connector Meanings

A axis | B axis

Different drives
. . OFF=H
Input | /PCL for single axis
. Level
and double axis .
- - Shift of control mode
Different drives
. . OFF=H
Input | /NCL for single axis
. Level
and double axis

For single-axis drive: /PCL and /NCL are respectively distributed to CN3-41 and CN3-42 when leaving factory.
For double-axis drive: /PCL and /NCL need to be distributed by parameter Po510.

(2) Shift beyond internal speed control (P0000.1=7, 8, 9, A, B)

Please use the following signal shift control mode. Conduct the following control mode shift

based on signal status.

Pin No. of

Name Signal Setting of Po000

connector
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A axis B axis H.oo7o H.oo8o H.oo9o H.ooAo H.ooBo

ON=L Speed Torque Speed Zero Prohibited
Level clamping

Input | /PCON CN3-15 | CN3-40
OFF = H/| Position Position Torque Speed Position
Level

S5.11  Other Output Signal

Describe other signals that can be output, although they have no direct relationship with various

control manners.
5.11.1 Servo Alarm Output (ALM)
(1) Servo alarm output (ALM)

Refer to signals output when the servo drive detects any abnormalities.

Pin No. of
connector

Signal Meanings

(factory)
A axis B axis
CN3-7 | CN3-32 | ON=L Level Normal status of servo drive

Output [ ALM

CN3-8 | CN3-33 | OFF = H Level | Alarm status of servo drive

mAttentions
If constituting an external circuit, it is necessary to ensure the main circuit power supply of servo drive is set to be OFF

when the alarm is output.

(2) Reset alarm

Pin No. of
connector

(factory)
A axis | B axis

Different drives
Input | /ALM-RST for single axis

and double axis

For single-axis drive: /PCL and /NCL are respectively distributed to CN3-41 and CN3-42 when leaving factory.
For double-axis drive: /PCL and /NCL need to be distributed by parameter Po510.

This signal may be distributed to other pin number through user parameter Po510. Please refer to "Signal distribution
of input circuit" for detailed procedures. /ALM-RST signal is set based on distribution of external input signal, so it cannot
be set to be "constantly valid". Please use the action of setting level from H to L to reset alarm.

In case of "servo alarm (ALM)", finish troubleshooting and set this signal (/ALM-RST) from OFF (H level) to ON

(L level) to reset to alarm status. In addition, alarm reset can also be done through panel operator or digital operator. Please
refer to "Name and function of key".

Note:

1. Sometimes alarms related encoder cannot reset after /ARM-RST signal input. In such cases, please cut

down control power supply to reset.
2. In case of alarm, please reset only after troubleshooting.
Troubleshooting methods for alarms are described in the "Alarm displays and treatment measures".

5.11.2 Rotation Detection Output (/TGON)
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Pin No. of

connector Meanings
_ (factory)
A axis B axis
ON =L Level Servo motor is rotating (motor speed is larger than the set
Output | /TGON CN3-11 | CN3-36 value of P0502)
CN3-12 | CN3-37 | OFF =H Level | Servo motor stops rotating (motor speed is larger than the
set value of P0502)

mAttentions

When brake signal (/BK) and rotation detection signal (/TGON) are distributed to the same output terminal, /TGON signal is
changed to L level, but /BK signal may cannot change to H level.

(The reason is that OR logic prevails for output when several output signals are distributed to the same output terminal) Please

distribute (/TGON) signal and (/BK) signal to other terminals.

5.11.3 Servo Ready Output (/S-RDY)

Pin No. of

connector .
Meanings

(factory)

A axis | B axis

Need Po513 for | ON =L Level Servo ready status

Output | /S-RDY

distribution OFF =H Level | Servo not ready status

Indicate that servo unit is under the status ready for servo ON signal reception.
Output when the main circuit power supply is ON and under the status of no servo alarm.

5.12 Mode Motion Sequence Manner

The Product supports 15 data sets that can set parameters in the parameter manner, 32 data sets
that can set parameters in the communication manner. These data sets can start up independently
or in sequence.

Data sets that can set parameters contain the setting about data set types and the setting of
related goal value and subsequent data sets.
The following motion types are available in motion type:
* Invalid motion (null data)
* Absolute motion
* Relative motion
Data sets can start up through 2 different manners.
« Start up a single data set
For startup of a single data set, only the selected data set starts up. No other data
sets will start up upon successful execution of the data set. Time coordination
among several data sets is then completed through main control system (e.g. PLC).
« Start up a data set sequence (several data sets in sequence)
For startup of a sequence, the selected data set will start up first. When a data set is
executed successfully and the transitional conditions are fulfilled, subsequent data
sets will then start up. Time coordination among several data sets is then completed
through the product.
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5.12.1 Single Data Set Manner

In the single data set manner, 15 sets of internal motion tasks are available. Mode of motion can

be incremental or absolute.

(1) Setting of user parameter

Po000 H.ooCo Selection of control mode: mode motion sequence manner

Po764 H.ooo0 Selection of data set startup manner: single data set manner

S RIRA N E R 73
wEEE WESL ] R HiFE &
— D990 . + 0000 11584 0 =
BUERBANERN
BEREH WIE L B HiFER
— 9999 .~ + 5999 10000485 i 0 wE
S04 B firE
BEEHE WEBN HIEE HiRER
0 ~ 6000 1tfrin g ot 2
. BUEIRESHPOT08 - POTIL: BAEMWESBHPOTI6~ POT19,

EMERRESIPOT4 ~POT2T:  WAHMEESIPOT32~ POTIS;
ESEBEESEPOT0 ~POT43;  HLENEESHPO46 - POTSL:
AT ESTPOT5 ~ POTS9.

S04 Fdim 418 Type of data set 0
(A=Y Position

EOL A AT EARAL Low position of data set 0
(A=Y Position

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot

1454 ikt 1-command pulse

i Required

SO LA AL E = High position of data set 0
(A=Y Position

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot
10000454 ik 10000-command pulse
i Required

S OLH KA A Speed of data set 0
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(A Position
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL Y5 R Power reboot
i Required

F1HBHEH S HPo708 ~ Po7ll;

Data set 1 parameters Po708 ~ Po711;

24K 4H S % Po716 ~ Po719;

Data set 2 parameters PO716 ~ Po719;

3K 4H S HPo724 ~ Po727,

Data set 3 parameters P0724 ~ Po727;

A E 0 S 4P0732 ~ Po735;

Data set 4 parameters P0732 ~ Po735;

S E 20 S 4P0740 ~ PO743;

Data set 5 parameters P0740 ~ P0743;

FoH B AR S HPa748 ~ PO751;

Data set 6 parameters PO748 ~ Po751;

HTH BN S Po756 ~ PO759.

Data set 7 parameters PO756 ~ Po759.

HHE 4 D fir
wEGH wES Hr®E HiFE R
1 ~ 60000 10rfminds 10000 =
FoEHEEE firl
wEEE WES(I W s HiFE &
1 ~ BO0O0O0 10rforanis 10000 =
FIEE R BEE s
WEGH wE R HreE HiRE 2
1 ~ 60000 10r/minss 60000 wE
BEEHE TR (5F) firs
wEGH BEB B &= HiRE R
1 ~ 65535 = 2 =
iR EF R (58 s
wEEE WES( Hr®E HiFE R
1 ~ BS535 — 1 #
B 40 N Acceleration of data set
(ALY Position
WE u Setting range
BEE HAT Setting unit
) wE Factory setting
HoL Y5 H Power reboot
EoEs Required
B 20 ek Deceleration of data set
(ALY Position
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WIEL Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

i Required

a5 2R Emergency deceleration of data set
(ALY Position

WE u Setting range

BE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

i Required

HHAL IR (1) Electronic gear of data set (numerator)
(ALY Position

WE u Setting range

BE AL Setting unit

) wE Factory setting

HL Y R Power reboot

i Required

HIAB 5 (OB Electronic gear of data set (denominator)
(ALY Position

WE Vu Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

i Required

(2) Setting of input signal

Input | /POS-START Need Po512 for distribution Startup signal of mode motion sequence

Input | /POS-STEP Need Po512 for distribution Step change signal of mode motion sequence

Input | /POSO Need Po511 for distribution Option switch 0 signal of data sets in mode motion sequence
Input | /POSI Need Po511 for distribution Option switch 1 signal of data sets in mode motion sequence
Input | /POS2 Need Po511 for distribution Option switch 2 signal of data sets in mode motion sequence
Input | /PCON Need Po509 for distribution Option switch 3 signal of data sets in mode motion sequence

In the single data set manner, when /POS-START signal is ON, the motor is allowed to operate; when it is OFF,

the motor stops operation.

For input signals (/POS-START, /POS-STEP, /POS0, /POS1, /POS2, /PCON), any of the 15 data sets
are available for selection as the current data set to be executed. The data sets are as follows:

| mos2 | /post | /POSO | /POS-START | /POS-STEP |
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PO OFF OFF OFF ON i Po700 ~ Po703
P1 OFF OFF ON ON i Po708 ~ Po711
P2 OFF ON OFF ON i Po716 ~ Po719
P3 OFF ON ON ON i Po724 ~ Po727
P4 ON OFF OFF ON i Po732 ~ Po735
Ps ON OFF ON ON i Po740 ~ Po743
P6 ON ON OFF ON i Po748 ~ Po751
P7 ON ON ON ON i Po756 ~ Po759

Sequence diagram of input signals and data sets is as below:

£ g
—
S EFEZ
h"\

% i

P2 ’_(
l
|

NN — R ———

-
el
v
o
-
i
-
B
S—
o
...........,"‘5
o
A
s
.
W—}W P C—
-
e

- i : g of
. a ofy | ok s.af& 1 vii: 7 o

™

i PR

::I‘““?
j"‘A

7

T
:I';'"
—J
j%i

& PORSTER

PUS-ETAR

| doss
S— o -p{ Eq—'*fxm

G Data set
AN AR 5 External input signal

5.12.2 Data Set Sequence Manner

The data set sequence manner supports 8 data sets in the parameter manner and 32 data sets
in the communication manner. Mode of motion can be incremental or absolute.

(1) Setting of user parameter

Po000 H.ooCo Selection of control mode: mode motion sequence manner

Po764 H.ooo0 Selection of data set startup manner: single data set manner
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SRoHRIRHSE fir g
REGE WE S HlwE HiRE &
n-2 r— 1 =
0 ZEEAR
1 1 ZBREE B EEh T
2 EERSE EREE A
SO Hi 4128 Type of data set 0
(ALY Position
WE u Setting range
BEE HAT Setting unit
) wE Factory setting
HL Y5 R Power reboot
= Required
0: Bl 0: data set is null
1: &SR otz sl 77 X 1: data set is in absolute motion
2: AR AN E) T 2: data set is in relative motion
Po704 H.oom0 No step change condition, directly start up subsequent data sets; 2nd step change condition
invalid.
H.oool Delay step change, with delay time as "step change condition value 1" in the data set
I Pulse edge step change, with "step change condition value 1" in the data set determining
validity of rising edge or falling edge.
H.omo3 Level step change, with "step change condition value 1" in the data set determining validity
of rising edge or falling edge.
Po704 H.oo0o No step change condition, directly start up subsequent data sets.
H.oolo No step change condition, directly start up subsequent data sets.
Hooon Pulse edge step change, with "step change condition value 2" in the data set determining
validity of rising edge or falling edge.
I Level step change, with "step change condition value 2" in the data set determining validity
of rising edge or falling edge.
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PU705 Bt

TERrT— . i A e 57 iy
b 1 B i L S 1R Bl g

0 ~ Bab35 - ] o T

TSR E it P S TN E TR 2 SO E L)

SO Fdim A4 P S A 1 Step change condition value 1 in data set 0

(ALY Position

T E YO R BOE BT ) BOE Setrange  Set unit Factory setting

HoL Y5 H Power reboot

i Required

S HE U T B 21 #0414 125 78, 1 | The parameter significance depends on the

Bl oD AR 1288 N types of data set step change condition 1, as
below:

o P& * No step change condition

— TEX - Insignificant

o JEIRHRIP * Delay step change

— FEIRWSE]0 ~ 65535, FA7ms - Delay time 0 ~ 65535, unit: ms

o krhvsdr * Pulse edge step change

— HO: bFtHy#RL - Value 0: rising edge step change

— fH1: TR - Value 1: falling edge step change

— ffi2: EFRAECTRRIEROD - Value 2: rising edge or falling edge step
change

— JhfE: B - Other value: invalid

o WkphvsHr * Pulse edge step change

— 1H3: &R - Value 3: H level step change

— {H4: P - Value 4: L level step change

— JhfE: B - Other value: invalid
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SO $dln A1 5 2L A 1Rl

0= 65535

x . — 2 TR
LI o S

T
BRI IA, H8

SOALEHR AL R T2 fH

Step change condition value 2 in data set 0

(A Position
WE Vu Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
i Required

SRR SR TR A D 1262,
Hdm 1oL ZF 1R

%

The parameter significance depends on the
types of data set step change condition 1, as
below:

o oo & AF

* No step change condition

— TEX - Insignificant
o WkphvsHr * Pulse edge step change

— H0: TSk

- Value 0: rising edge step change

— fH1: FEEATHD

- Value 1: falling edge step change

{2 LA R

- Value 2: rising edge or falling edge step
change

— HAhfE: B

- Other value: invalid

o SRS

* Pulse edge step change

— fl3: D

- Value 3: H level step change

— fH4: kPP

- Value 4: L level step change

— HAhfE: B

- Other value: invalid

Po704 H.o0oo No conjunction, step change condition 2 invalid
H.oloo "And" conjunction between condition 1 and 2.
H.o2oo "Or" conjunction between condition 1 and 2.
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Po705 H.0ooo Aborting: neglect step change condition, immediately interrupt motion, and start up subsequent
data sets.
SEEEE RN SRR
an "
- "“w.%
e -
e t
H.1ooo Standard: when the current motion is in place and the step change condition is fulfilled, start up
subsequent data sets.
\l‘s‘
By » R
t.-
IR
P (COIN) L P
H.2ooo Standard: after reaching the goal position and if the step change condition is fulfilled, start up
subsequent data sets.
Y
£ i g £t "
}‘ g
L ‘
Bumdadosy
H.3ooo BlendingLow: neglect step change condition, and after reaching the goal position, adjust speed
based on the speed of subsequent data set.
¥ R
Wi vl BEHR
g
e
¥l e,
>,
o -
o odem :
¥ o s
wlavl - Raan .
o e - »
vy o <
ey o
. -
H.4ooo BlendingPrevious: neglect step change condition, and after reaching the goal position, adjust
speed based on the speed of subsequent data set.
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foes
i

¥ i
¥ >yl i
g
L IR QI T T
i e
4

¥ %
V3 ad y Hwan
VTR .
w2 e
h

H.5ooo BlendingNext: neglect step change condition, and after reaching the goal position, adjust speed
based on the speed of subsequent data set.
Y .
viewl Tedia
=
V2 | e o o
¥l mr—————
,
gy L
B B t
vl vl » g o
L I T - o
[ o s <
- -
P il " £
H.6000 BlendingHigh: neglect step change condition, and after reaching the goal position, adjust speed

based on the speed of subsequent data set.

& e
¥iw vl g
-
1361 QT —
%] o~
4
S B Sy h
ook t
-t -
L
v vl E L
=3
(13 [ g—
wx SRNEIG — m:"
»
-
B B t

LRI TR AL, AT H 42

date set 2

Immediately interrupt data set 1 and execute

Al 412

Data set 2

8 (800) 555-63-74

www.purelogic.ru



i Data set 1
i Data set 1
B2 Data set 2
£|f7 (COIN) In place (COIN)
R D F A A2 Presume that step change condition is
fulfilled
i Data set 1
B2 Data set 2
R D F A A2 Presume that step change condition is
fulfilled
B2 Data set 2
i Data set 1
B2 Data set 2
i Data set 1
B2 Data set 2
PACITEAN| Data set 1
B2 Data set 2
PACITEAN| Data set 1
B2 Data set 2
PACITEAN| Data set 1
B2 Data set 2
PACITEAN| Data set 1
B2 Data set 2
PACITEAN| Data set 1
B2 Data set 2
PACITEAN| Data set 1
R0EH BURE R EiRES 3
wEaE WERL B e HiRE 2
0~T L rfmin 0 FE

« BEIHENESESIPOT08 ~ POTLS:
EUEEEESIMPOT24 ~ POTAL:

WHESIRESMPOTIE - POTLS:
BAESHEHESEPOTI2 - POT39;

ESHEEESEPOT40 ~ POTAT: EAHBEES PO ~ POTSS:

EEERESSPOTSE ~ POTE3.

SEOL K A5 2L A Subsequent data set number after data set 0
(A=Y Position

WE u Setting range

WE AL Setting unit

) wE Factory setting

HoL Y5 H Power reboot

i Required
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F1H BN S HPo708 ~ PO715;

Data set 1 parameters PO708 ~ Po715;

24K 4H S 5 Po716 ~ Po713;

Data set 2 parameters PO716 ~ Po713;

3 E S 4P0T724 ~ Po731;

Data set 3 parameters P0724 ~ Po731;

FAE S 4P0732 ~ Po739;

Data set 4 parameters P0732 ~ P0739;

HSHBHEH S PoT40 ~ PO747;

Data set 5 parameters P0740 ~ Po747;

F6H BN S HPa748 ~ PO755;

Data set 6 parameters PO748 ~ Po755;

HTH BN S Po756 ~ PO763.

Data set 7 parameters Po716 ~ P0763.

HHE 4 D fir
wEGH wES Hr®E HiFE R
1 ~ 60000 10rfminds 10000 =
FoEHEEE firl
wEEE WES(I W s HiFE &
1 ~ BO0O0O0 10rforanis 10000 =
BIEE S R
WEGH wE R HreE HiRE 2
1 ~ BOOOO 10r/minss 60000 wE
BEEHE TR (5F) firs
wEGH BEB B &= HiRE R
1 ~ 65535 = 2 =
iR EF R (58 s
wEEE WES( Hr®E HiFE R
1 ~ BS535 — 1 #
B 40 N Acceleration of data set
(ALY Position
WE Ju Setting range
BEE FAT Setting unit
H) iR Factory setting
HoL Y5 H Power reboot
EoEs Required
B 2 ek Deceleration of data set
(ALY Position
WE u Setting range
BEE HAT Setting unit
) wE Factory setting
HoL Y5 H Power reboot
EoEs Required
a5 2R Emergency deceleration of data set
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(ALY Position

WIETL Setting range

WE AL Setting unit

) wE Factory setting

HL Y5 R Power reboot

i Required

HHAL N (1) Electronic gear of data set (numerator)
(ALY Position

WIEL Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

i Required

HHAB % (OB Electronic gear of data set (denominator)
(ALY Position

WIE L Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

i Required

(2) Setting of input signal

Need Po512 for | Startup signal of mode motion sequence

Input | /POS-START
distribution

Need Po512 for | Step change signal of mode motion sequence
Input | /POS-STEP
distribution

When /POS-START signal is from OFF a ON, the motor is allowed to operate; when it is OFF, the motor stops operation.
mAttentions

Every time after servo is OFF (or alarm is solved) and before data set sequence is rerun, it is necessary to set /POS-START

signal from ON to OFF and then ON so as to start up load data set.

5.12.3 Operation of Seeking Reference Point (Return to Zero)

Zero point can also be determined through reference point and it is the reference point in the

absolute motion in mode motion sequence manner.

(1) Setting of user parameter

Po770 H.ooo0 Current position is zero point
H.oool For on-off operation of seeking NOT in the negative direction, C pulse is required
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w 1] |

H.ooo2 For on-off operation of seeking POT in the negative direction, C pulse is required
b ;[ {l
i
pet l !
H.ooo3 For on-off operation of seeking reference point in the negative direction, C pulse is required
O n H
i 1
HORE BT I l
H.ooo4 For on-off operation of seeking reference point in the positive direction, C pulse is required

==

G

HOME- R

R n
1
I

e

NP . R

}
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H.ooo5 For on-off operation of seeking NOT in the negative direction, C pulse is not required

[1 } ]

WO

H.ooo6 For on-off operation of seeking POT in the negative direction, C pulse is not required

—t —1

‘-P

Py

H.ooo7 For on-off operation of seeking reference point in the negative direction, C pulse is not required
AN E-REF
H.ooo8 For on-off operation of seeking reference point in the positive direction, C pulse is not required

F—— }

S REF
Po770 H.0ooo Not return to zero automatically after power-on.
After power-on, return to zero automatically after 1st servo is enabled, with the return to zero
H.1ooo .
manner determined by Po770.0.
Clikaf C pulse
Clikaf C pulse
Clikaf C pulse
Clikaf C pulse
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HEE ot oEE g
REBE WESL HwE HiFE 2
0 ~ 6000 lyimdn 100 3
BHESRFREE [
wEGH W E B B EE HiRE R
0 ~ 6000 1tfmin 30 wE
HiE 27 RO On-off speed to meet reference point
(ALY Position
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL Y5 R Power reboot
i Required
BTS2 I O E On-off speed to leave reference point
(ALY Position
WE u Setting range
WE AL Setting unit
) wE Factory setting
HL 5 R Power reboot
i Required

(2) Setting of input signal

Need Po512 for | Startup signal of mode motion sequence

Input | /POS-START
distribution

Need Po512 for | Zero reference on-off
Input | /HOME-REF
distribution

Need Po512 for | Start return to zero operation and seek for zero point as per Po770.0
Input | /POS-START-HOME

distribution setting.

When /POS-START signal is ON, the motor is allowed to operate (return to zero allowed); when it is OFF, the motor

suspends operation (return to zero suspended).
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Chapter VI Communication

MGD-K servo drives are equipped with standard MODBUS communication of RS485 interface
and optional CANopen of CAN interface (conforming to DS301 and DS402 standard protocols). The
Chapter mainly describes MODBUS communication.

6.1 Communication Wiring

Signal name and functions of communication connector are as follows:

CANH- CANL GND GND RS485+ | RS485- | Reserved | Reserved
Built-in 120 ohm

CANH- CANL GND GND RS485+ | RS485-
resistance

- xR
Lk Ax]

Servo drive CN4 always acts as communication cable input terminal and CN5 always as

communication cable output terminal. Wiring diagram of several servo drives are as follows:
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o

RS Control system
2ty HLBH Terminal resistance

6.2 User Parameter

Po600 H.ooo0 RS485 communication baud rate: 4800  bps
H.oool RS485 communication baud rate: 9600  bps
H.ooo2 RS485 communication baud rate: 19200  bps
H.ooo3 RS485 communication baud rate: 384600  bps

Po600 H.oo0o ASCIL 7 data bits, no parity, 2 stop bits
H.oolo ASCIL, 7 data bits, even parity bit, 2 stop bits
H.oo2o ASCIL, 7 data bits, odd parity bit, 2 stop bits
H.oo3o ASCIL 8 data bits, no parity, 1 stop bits
H.oo4o ASCIL, 8 data bits, even parity bit, 1 stop bits
H.oo5o ASCIL 8 data bits, odd parity bit, 1 stop bits
H.oo6o RTU, 8 data bits, no parity, 1 stop bit
H.oo7o RTU, 8 data bits, even parity bit, 1 stop bit
H.oo8o RTU, 8 data bits, odd parity bit, 1 stop bit

RS 4258 Wi

Bt LEe)] [oE] [s]

1127

RS-4a5@mant

0 - 100

1003 L]

RS-485 i il Huhl

RS-485 communication axis address

H

Speed
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(ALY Position

HAE Torque

WE u Setting range
WE AL Setting unit
) wE Factory setting
HoL Y5 H Power reboot

1 (A Hp 1 (A axis)

2 (b #Hi 2 (b axis)

i Required
RS-485 il T i} RS-485 communication timeout
A Speed

(ALY Position

HAE Torque

WE Ju Setting range
WE AL Setting unit
) wE Factory setting
HoL Y5 H Power reboot
NS Not required

P 602 1 E N EIF, % P IE TGRS

When P 602 is set to be zero, shut down

communication timeout detection;

<P 602 WE N KT EN, FRnLuds s E
INf TR P IE AR, A DUDRE IR TR 2 . 2849, P
602 ¥ 50 W, RoRUIEE 5 5 A gk
v 1 k.

When P 602 is set to be larger than zero,
indicate that communication shall be done
within a set time, or else communication error
will appear. For example, if P 602 is set to be
50, indicate that one time of communication

with servo drive every 5 seconds is necessary.

6.3 MODBUS Communication Protocol

In case of RS-485 communication, every servo drive must have parameters 0600 ~ Po601 preset.

In case of MODBUS protocol for communication, the following two modes are available:

ASCII mode
RTU mode.

The following is the description of MODBUS communication.

m  Code meaning
ASCII mode:

Every 8-bit datum consists of two ASCII characters. For example, one 1-byte datum 64y
(sexadecimal notation). ASCII code "64" indicates it includes ASCII code (36 ) of ‘6’ and ASCII code
(34 ) of ‘4’. ASCII codes of digits 0-9 and alphabets A-F are as shown in the table below:

Character symbol ‘ ‘0 ‘ ‘r ‘ ‘2

[+ [« [ [~
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Corresponding ASCII
30n 3y 32y 33y 34y 35u 36 37u
code
Character symbol ‘8 ‘o ‘A ‘B’ ‘C ‘D’ ‘E’ ‘F
Corresponding ASCII
38u 39u 41y 42y 43 4 44 4 45y 46 4
code
RTU mode:

Every 8-bit datum consists of two 4-bit sexadecimal data. For instance, decimal 100 presents to be
64 1 when using 1-byte RTU data.

m Character structure
10 bit character format (for 7-bit data)

7y N 2 (Modbus. ASUHD

i i
Stagr § i i v, b i § Sap ¢ Swe

hit i fobit b bl
e e el e e s . s e s ol . e o s e s s e i . e e —
i i _ i !
i o T-lata baix mm———— i
i . i
* 10 bits charsorer frame »
T B 1 {0Medbus, ASCIH:

"”'”;'""'““i“““*;”‘““3“““;““““3“““;“““?;:;1—

Start i w1 i § =YER oy Bup

& .

T I B A T B O

d o o o e b e o e e o e e e B s e e e e B s e s
i i _ i t
i e Tl ity ————, f
i ’ N i
* 10- bits character o »

o0 1 Ondedbus. ASCH
s s e S Rl it St ahaas t
St b, g i Odd g Siep
bit i I B o7 b ppanty b ob
IS SRRURNE NI ORI IR SO SRS SO R S—

i i [ ¥
i o Teilata batix i i
{ . i
* Hi- bits chareter frame P
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11 bit character format (for 8-bit data)

8. M. I {Modbus. ASCH/RTL

B P U U A O A P oy
SIS S S SR WD S TR S Nl 0
: i: St bt i
:4 11~ bits charncter o :E

B B § CModbus, ASCHE/RTUD

—___1;.___1___?__?__ﬂl___r__T__T__TI;.-.T—
Hiart i i i i | Vel | Son
3 .

O L T T S T AL |parity | bt

I i

; + S-lata bilg » i

: . . k

e i~ bits chameter fram >

& O 1 ihhodbus. ASCHRTLUS

S T TR R S S S Sy vy —-—— B
R R R R R
l—;.......a.........j........s.......l.......J.......L........a.........;......l...._..—
I e Seglarn bits i [
':': 13- bits chamoter frame :E
m Communication data structure
Communication data structure:
ASCII mode:
STX Beginning character :' =>(3A 1)
ADR Communication address => 1-byte includes 2 ASCII
codes
CMD Command code => 1-byte includes 2 ASCII codes
DATA(n-1) .
Data content => n-word=2n-byte includes 4n ASCII
codes (n not larger than 12)
DATA(0)
LRC Check code => 1-byte includes 2 ASCII codes
End 1 End code 1 => (0D ) (CR)
End 0 End code 0 => (0A H) (LF)
RTU mode:
STX Rest time of at least four-byte transmission time
ADR Communication address => 1-byte
CMD Command code => 1-byte
DATA(n-1)
Data content => n-word=2n-byte, n not larger than
12
DATA(0)
CRC CRC code => 1-byte
End 1 Rest time of at least four-byte transmission time
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Data format of communication protocol is described as follows:
STX (Communication starting)
ASCII mode: ":' character.
RTU mode: rest time of communication time (automatically changed based on different
communication speed) for more than 4 bytes.

ADR (Communication address)
Legal communication address ranges from 1 to 254.
For example, communication for servo with address of 32 (sexadecimal 20):
ASCII mode: ADR=2", ‘0°’=>2’=32y, ‘0’=30y4
RTU mode: ADR=20y

CMD (Command) and DATA (Data)
Data format is determined based on command code. Common command codes are as follows:
Command code: 03 , read N word (maximum of N is 20).
For example: Read 2 words from the starting address 0200 y in the servo with address of 01 .

ASCII mode:
Command information: Reply information:
5TX = _ ! STX 18
ADR > ADR —
1 | 1
i 1]
CMD =Y | CMD 3
o HHE R i
e L E [ (Ll byte 1180) i3y
L Sigir M g |_(Ekbyte it & =
v 20 R T
o 0200H IS ‘B’
i * EI : | I1 :
T E o i
2 =R '
e g _ | 0201H BIME :gl_
End 1 " (ODH)CR) : E
End 0 (OAH)(LF) [LEE S g
End1 __(ODH)CR)
End 0 {0AH){LF)
E IR HAE A Starting data position
B H Data number
Hagr (L byte) THH Number of data (based on byte) calculation
A LR H ik 0200H 1) P 4% Content of starting data address 0200H
o d R 0201H 1N A Content of second data address 0201H
RTU mode:
Command information: Reply information:
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ADR | 01H

CMD 03H
; 02H (W|=FET)
% = bR
g s 00H (E=5
RT3 _gﬁi‘_'l_
i Ll word 15D | 02H

CRC Check Low |CSH ([&FT)
CRC Check High |B3H {MF)

i ADR | otH
| CMD 03H
iR
; 04H
| (Llbyteit8) |
BTt | 00H (mFT)

E=%) |

| 0200H89ME [B1H | .

BoEHERAE | 1FH (BT T) |
| 0201H 91 ;
| CRC Check Low |A3H ({5 |
| CRC Check High | D4H (& ¥

E IR HAE A Starting data position

HEEr (UL word 1HED Number of data (calculated by word)
02H (i 1'5 ) 02H (high byte)

00H (fIKF1y 00H (low byte)

CSH (K515 CS5H (low byte)

B3H (&% 1'5 ) B3H (high byte)

Hoa (Llbyte) 15

Number of data (based on byte) calculation

AR 0200H [P A&

Content of starting data address 0200H

B TERGEHIE 0201H 1IN 2

Content of second data address 0201H

00H (E?—%)

00H (&%)

BI1H (flx# 15 B1H (low byte)
IFH (& 1'5 ) 1FH (high byte)
40H (1&&*” 40H (X1

A3H (K1Y A3H (low byte)
D4H (i 1'5 ) D4H (high byte)
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Command code: 06 g, write in 1 word

For example: write 100(0064 y) in address 0200 y of servo with office number 01 4.

ASCII mode:
Command information: Reply information:
STX | STX 2
ADR [ —D—— ADR .U-.—-
[ 1 1
o o
CMD i & CMD &
L o
o1 . >
s EIEHLhE o TN .d.
T o
o o
o _ o
g s e HEME
-xﬁr ]I_ . |6| --»E”ir IE‘I‘I
I ‘4 4
™ T
LRC Check C— LRC Check C—
End 1 (ODH)(CR) End 1 (ODH)CR)
End 0 (OAH)(LF) End 0 (DAH)(LF)
I H Rk Starting data address
Bl A Data content
I HE Lk Starting data address
Bl A Data content
RTU mode:
Command information: Reply information:
ADR 01H ADR O1H
CMD _ OBH CMD . oeH
02H (W5 02H (®F7)
rERTiEHb L e G EIERLHE =
i 00H (EFT Sl | 00H (EFT)
; 00H (&5 00H (BT
HEME s, HiEnE ]
s 64H (IEFT) WEAE e (ks)

F
CRC Check Low  89H (EF)
CRC Check High  99H (%57

CRC Check Low | 88H ({£F7 )
CRC Check High | 99H (%57

I E Ak Starting data address

s N A Data content
R (High byte)
(R (Low byte)
C=ED) (High byte)
(R (Low byte)
(R (Low byte)
R (High byte)

G E Ak Starting data address
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Hdlm

Data content

i) (High byte)
RS (Low byte)
CiE ) (High byte)
QS=2RED) (Low byte)
RS (Low byte)
CiEr 1) (High byte)

Calculation of detection error values of LRC (ASCII mode) and CRC (RTU mode):

LRC calculation of ASCII mode:

ASCII mode adopts LRC (Longitudinal Redunancy Check) detection error value. LRC detection

error value is the sum of contents from ADR to the last data and the result is in the unit of 256 and

removes exceeding part (for example, the result after totaling is sexadecimal 128 iy and 28 y is then

obtained), and then calculates its complement; thus the obtained results is the LRC detection error

value.
For example, read 1 word from 0201 address of servo with official number 01 4.
5TX H
ADR 'U,
E
e
CMD
e
0
L '
EeEERE o
T
o
i e o
e 0
oy
F
LRC Check w
End 1 (0DH)(CR)
End 0 (OAH)LF)
I H Ak Starting data address
HRE Data number

Add from ADR data to the last data:

01y +03 5 +02y +01 4 +00y +01 5 =08 , 08 y becomes F8 y after applying complement of 2, so

LRCis ‘F’, ‘8.

CRC calculation of RTU mode:

RTU mode adopts CRC (Cyclical Redundancy Check) detection error value.

Steps for calculation of CRC detection error value are as follows:

Step 1: download a 16-bit register with content of FFFF 4 (called as "CRC" register).
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Step 2: conduct XOR operation on the first bit (bit0) of command massage and the low order bit
(LSB) of 16-bit CRC register, and save the result to CRC register;

Step 3: check the lowest order (LSB) of CRC register; if it is 0, right shift CRC register value a
bit; if it is 1, right shift CRC register value a bit and then conduct XOR operation with A0O1 g;

Step 4: return to Step 3, until 8 times of execution of Step 3, and then move to Step 5;

Step 5: repeat Step 2-4 for the next bit of the command massage, until all bits are processed; the
content of CRC register now is CRC detection error value.

Note: after CRC detection error value is calculated, it is necessary to fill the CRC low order in

the command massage and then CRC high order. Please refer to the following example.
For example: read 2 words from 0101 address of servo with official number of 01 . The final
content of CRC register calculated from ADR to the last bit of the data number is 3794y, and then its

command massage is as shown below. Note that 94  is transmitted prior to 37 .

ADR 0ly
CMD 03y
. 01y (address high order)
Starting data address
01y (address low order)
Data number 00 i (high order)
(Calculated based on
02y (low order)
word)
CRC check low order 94y (check low order)
CRC check high order 37y (check high order)

End1, End0 (communication detection completed)

ASCII mode:

(0D ) (i.e. character "\r' [carriage return] ) and (0A ) (i.e. ‘0’ [new linel] ) indicate end of
communication.
RTU mode:

Exceeding the rest time of 4-byte communication time at the current communication rate indicates

the end of communication.

Example:
The following uses C programming language to generate CRC value. The function needs
two parameters:
unsigned char * data;
unsigned char length;
The function will pass back the CRC value in unsigned integer type.
unsigned int crc_chk(unsigned char * data,unsigned char length){
int i,j;
unsigned int crc_reg = OxFFFF;
while(length- -){
crc_reg "=*datat+;
for(j=0:j<8:j++){
if(crc_reg & 0x01){
crc_reg=( crc_reg >>1)"0xA001;
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Else

crc_reg=crc_reg>>1;

}

return crc_reg;
H
m  Communication error
During communication, errors are possible, and common error sources are as follows:
B During parameters reading and writing, data address is wrong;
B During writing of a parameter, the data exceed the maximum of the parameter or
are smaller than the parameter;

B Communication is interrupted, data transmission is wrong or check code is wrong.

In case of the first two communication errors, operation of servo drive will not be affected and
meanwhile the servo drive will feedback an error frame. In case of the third error, transmitted data will
be considered to be invalid and abandoned, without feedback of frame.

Error frame format is as follows:

Upper computer data frame:

start Slave station Command Data address, Check

address data, etc.

Command

Servo drive feedbacks error frame:

start Slave station Response Error code Check
address code

Command +
80y

Where the error frame response code = command + 80 y;
Error code = 00 ; communication is normal;
= 01 y: servo drive fails to identify the requested function;
= 02 y: data address given in request does not exist in servo drive;
= 03 i: data address given in request is not allowed in servo drive (due to exceeding the
maximum or minimum value of parameter);

= 04 y: servo drive has started to execute request, but fails to complete the request;

For example: the axis number of servo drive is 03y and datum 06y is written in parameter Pn100;
since the range of parameter Pn100 is 0-6, the written data will not be allowed and the servo drive will
return a error frame, with error code of 03y ( exceeding the maximum or minimum value of parameter)

and the structure as below:
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Upper computer data frame:

start Slave station Command Data address, Check
address data, etc.
03n 06 0002y 0006y
Servo drive feedbacks error frame:
start Slave station Response Error code Check
address code
03n 86u 03n

In addition, if the slave station address in data frame sent by upper computer is 00y,

indicate that the data of the frame are broadcast data and the servo drive will not

return any frame.

6.4 MODBUS Communication Address

Communication
data address
Meaning Instruction Operation
Hexadecimal
system
Correspond to parameters in
0000, ~ 03FF,, Parameter area Read and write
parameter table
Alarm information storage .
0400, ~0409,, 10 history alarms RO
area
0410, Speed command zero offset RO
0411, Torque command zero offset RO
0412, Iu zero offset RO
0413, Iv zero offset RO
0420, ~ 0437, Monitoring data RO
0420, Motor speed Unit: 1 r/min RO
Rotation angle (electric )
0422, Unit: 1deg RO
angle)
0424, Input command pulse speed Unit: 1kHz RO
0426, Busbar voltage Unit: 1 V RO
Speed command value of
0428, Unit: 1 r/min RO
analogue input
Analog input torque )
042A,, Unit: 1% RO
command percent
Internal torque command
042C,, Unit: 1% or 0.1A RO
percent
042E, Input signal monitoring — RO
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0430, Output signal monitoring —_— RO
0432, Encoder signal monitoring —_— RO
Input command pulse )
0434, Unite: 1 command pulse RO
counter
0436, Feedback pulse counter Unite: 1 command pulse RO
0438, Position deviation counter Unite: 1 command pulse RO
043A, Accumulated load Unit: 1% RO
043C, Rotational inertia percent Unit: 1% RO
043E, Actual angle of encoder Unite: 1 command pulse RO
0440, Encoder multi-coil position Unit: 1 coil RO
044A, Current alarm RO
Communication IO signal ) ]
0451, . Power failure not saved Read and write
Communication output port
0452, Power failure not saved Read and write
negation
0457, Servo operation status " RO
045E,, Software version RO
045F}, FPGA version number RO
0520, Clear history alarm 1: Clear history alarm Read and write
0521, Clear current alarm 1: Clear current alarm Read and write
0522, Clear bus encoder alarm 1: Clear bus encoder alarm Read and write
Clear bus encoder multi-coil o )
0523, d 1: Clear bus encoder multi-coil data | Read and write
ata
| BIT15:1 JOG servo enable
Speed JOG (speed as set in - ]
0528, PL304) BITO01:1 JOG- (JOG positive) Read and write
i
BIT00:1 JOG+ (JOG negative)
» | BIT15:1 Enter position jog mode
Position JOG (speed as set in
0529, BITO1:1 JOG- Read and write
Po304)
BIT00:1 JOG+
0540, Factory reset 1: Factory reset Writable
0541, Reset 1: Reset Writable
Number of data set under
05F0, RO
operation
Number of data set to be
05F1, RO
operated
Actual position is 16 bits » .
05F2, ) Position contacts position after | RO
ower
electronic gear
05F3, Actual position is 16 bits RO
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higher

05F4, Position node manner 0: Task  1: External RO

0SF5y, Acceleration 10rpnv/s/s Read and write

0SF6y, Deceleration 10rpnv/s/s Read and write

05F7, Emergency deceleration 10rpm/s/s Read and write
Position contact electronic

05F8,, Read and write
gear numerator
Position contact electronic

05F9, ) Read and write
gear denominator
Reference point seeking

05FA, Read and write
manner
Reference point seeking

05FB,, 0~6000 rpm Read and write
on-off speed
On-off speed to leave

05FC, ) 0~6000 rpm Read and write
reference point
Demonstration position low

05FD,, Read and write
order
Demonstration position high

05FE, Read and write
order

Data set 0 parameter:
Destination ~ position  low

0600 h Read and write
order
Destination  position high

0601 h Read and write
order

0602 h Target speed rpm Read and write

0603 h Step change attribute ** Read and write
Step change condition 1

0604 h Read and write
value
Step change condition 2

0605 h Read and write
value

0606 h Subsequent data set number Read and write

0607 h Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 1 parameter:

Destination  position  low

0608, Read and write
order
Destination  position high

0609, Read and write
order

060A, Target speed rpm Read and write
Step  change  condition

060B,, ) Read and write
attribute

060C, Step change condition 1 Read and write
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value

Step change condition 2

060D, Read and write
value

060E, Subsequent data set number Read and write

060F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 2 parameter:
Destination  position  low

0610 h Read and write
order
Destination  position high

0611 h Read and write
order

0612 h Target speed rpm Read and write
Step  change  condition

0613 h ) Read and write
attribute
Step change condition 1

0614 h Read and write
value
Step change condition 2

0615 h Read and write
value

0616 h Subsequent data set number Read and write

0617 h Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 3 parameter:
Destination ~ position low

0618, Read and write
order
Destination  position high

0619, Read and write
order

061A, Target speed rpm Read and write
Step  change  condition

061B,, ) Read and write
attribute
Step change condition 1

061C, Read and write
value
Step change condition 2

061D, Read and write
value

061E, Subsequent data set number Read and write

061F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 4 parameter:
Destination  position  low
0620, Read and write
order
Destination  position high
0621, Read and write
order
0622, Target speed rpm Read and write
0623, Step  change condition Read and write

8 (800) 555-63-74

www.purelogic.ru



attribute

Step change condition 1

0624, Read and write
value
Step change condition 2 ]
0625, Read and write
value
0626y, Subsequent data set number Read and write
0627, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 5 parameter:

Destination ~ position low

0628, Read and write
order
Destination  position high

0629, Read and write
order

062A, Target speed rpm Read and write
Step  change  condition )

062B,, ) Read and write
attribute
Step change condition 1

062C, Read and write
value
Step change condition 2

062Dy, Read and write
value

062E, Subsequent data set number Read and write

062F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 6 parameter:

Destination  position  low

0630, q Read and write
order
Destination  position high

0631, q Read and write
order

0632, Target speed rpm Read and write
Step  change  condition )

0633, Read and write
attribute
Step change condition 1

0634, . Read and write
value
Step change condition 2

0635, . Read and write
value

0636, Subsequent data set number Read and write

0637, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 7 parameter:

Destination  position  low )
0638, Read and write
order
Destination  position high
0639, Read and write
order
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063A,

Target speed

Read and write

063B,

Step  change  condition

attribute

Read and write

063C,

Step change condition 1

value

Read and write

063D,

Step change condition 2

value

Read and write

063E,

Subsequent data set number

Read and write

063F,

Data set type

0: NULL; 1: Absolute; 2: Relative

Read and write

Data set 8 parameter:

Destination ~ position low

0640, q Read and write
order
Destination  position high )
0641, q Read and write
order
0642, Target speed rpm Read and write
Step  change condition ]
0643, Read and write
attribute
Step change condition 1 ]
0644, | Read and write
value
Step change condition 2 ]
0645, . Read and write
value
0646, Subsequent data set number Read and write
0647, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 9 parameter:

Destination ~ position  low

0648, Read and write
order
Destination  position high )
0649, Read and write
order
064A, Target speed rpm Read and write
Step  change condition ]
064B,, ) Read and write
attribute
Step change condition 1 ]
064C, Read and write
value
Step change condition 2 ]
064D, Read and write
value
064E,, Subsequent data set number Read and write
064F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 10 parameter:

0650,

Destination  position  low

order

Read and write
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Destination  position high )
0651, q Read and write
order
0652, Target speed rpm Read and write
Step  change  condition )
0653, Read and write
attribute
Step change condition 1 ]
0654, . Read and write
value
Step change condition 2 ]
0655, . Read and write
value
0656, Subsequent data set number Read and write
0657, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 11 parameter:

Destination ~ position low )
0658, Read and write
order
Destination  position high )
0659, Read and write
order
065A, Target speed rpm Read and write
Step  change  condition )
065B,, ) Read and write
attribute
Step change condition 1 ]
065C, Read and write
value
Step change condition 2 ]
065D, Read and write
value
065E,, Subsequent data set number Read and write
065F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 12 parameter:

Destination  position  low )
0660, q Read and write
order
Destination  position high )
0661, q Read and write
order
0662, Target speed rpm Read and write
Step  change  condition )
0663, Read and write
attribute
Step change condition 1 ]
0664, . Read and write
value
Step change condition 2 ]
0665, . Read and write
value
0666, Subsequent data set number Read and write
0667, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 13 parameter:
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Destination  position  low )
0668, Read and write
order
Destination  position high )
0669, Read and write
order
066A, Target speed rpm Read and write
Step  change  condition )
066B,, ) Read and write
attribute
Step change condition 1 ]
066C, Read and write
value
Step change condition 2 ]
066D, Read and write
value
066E,, Subsequent data set number Read and write
066F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 14 parameter:

Destination ~ position  low )
0670, q Read and write
order
Destination  position high )
0671, q Read and write
order
0672, Target speed rpm Read and write
Step  change  condition )
0673, Read and write
attribute
Step change condition 1 ]
0674, . Read and write
value
Step change condition 2 ]
0675, . Read and write
value
0676, Subsequent data set number Read and write
0677, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 15 parameter:

Destination  position  low )
0678, Read and write
order
Destination  position high )
0679, Read and write
order
067A, Target speed rpm Read and write
Step  change  condition )
067B,, ) Read and write
attribute
Step change condition 1 ]
067C, Read and write
value
Step change condition 2 ]
067Dy, Read and write
value
067E, Subsequent data set number Read and write
067F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write
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Data set 16 parameter:

Destination  position  low )
0680, q Read and write
order
Destination  position high )
0681, q Read and write
order
0682, Target speed rpm Read and write
Step  change  condition )
0683, Read and write
attribute
Step change condition 1 ]
0684, . Read and write
value
Step change condition 2 ]
0685, . Read and write
value
0686, Subsequent data set number Read and write
0687, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 17 parameter:

Destination  position  low )
0688, Read and write
order
Destination  position high )
0689, Read and write
order
068A, Target speed rpm Read and write
Step  change  condition )
068B,, ) Read and write
attribute
Step change condition 1 ]
068C, Read and write
value
Step change condition 2 ]
068D, Read and write
value
068E, Subsequent data set number Read and write
068F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 18 parameter:

value

Destination ~ position  low )
0690, der Read and write
or
Destination  position high )
0691, order Read and write
T
0692, Target speed rpm Read and write
0693 Step  change condition Read and wri
ead and write
" attribute
Step change condition 1 ]
0694, Read and write
value
Step change condition 2 ]
0695, Read and write
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0696,

Subsequent data set number

Read and write

0697,

Data set type

0: NULL; 1: Absolute; 2: Relative

Read and write

Data set 19 parameter:

Destination ~ position  low

0698, Read and write
order
Destination  position high

0699, Read and write
order

069A, Target speed rpm Read and write
Step  change  condition )

069B,, ) Read and write
attribute
Step change condition 1

069C, Read and write
value
Step change condition 2

069D, Read and write
value

069E,, Subsequent data set number Read and write

069F}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 20 parameter:

Destination  position  low

06A0, Read and write
order
Destination  position high

06A1, Read and write
order

06A2, Target speed rpm Read and write
Step  change  condition )

06A3, ) Read and write
attribute
Step change condition 1

06A4, Read and write
value
Step change condition 2

06A5, Read and write
value

06A6, Subsequent data set number Read and write

06A7, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 21 parameter:

value

Destination  position  low )
06AS, Read and write
order
Destination  position high )
06A9, Read and write
order
06AA, Target speed rpm Read and write
Step  change  condition )
06AB, ) Read and write
attribute
Step change condition 1 ]
06AC, Read and write
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Step change condition 2

06AD, Read and write
value

06AE, Subsequent data set number Read and write

06AF, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 22 parameter:

Destination  position  low

06B0,, q Read and write
order
Destination  position high

06B1, q Read and write
order

06B2, Target speed rpm Read and write
Step  change  condition

06B3,, ) Read and write
attribute
Step change condition 1

06B4,, | Read and write
value
Step change condition 2

06B5,, | Read and write
value

06B6,, Subsequent data set number Read and write

06B7, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 23 parameter:

Destination ~ position  low

06B8,, Read and write
order
Destination  position high

06B9,, Read and write
order

06BA, Target speed rpm Read and write
Step  change  condition

06BB, ) Read and write
attribute
Step change condition 1

06BC, Read and write
value
Step change condition 2

06BD, Read and write
value

06BE, Subsequent data set number Read and write

06BF;, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 24 parameter:

attribute

Destination  position  low )
06CO0, Read and write
order
Destination  position high
06C1, Read and write
order
06C2, Target speed rpm Read and write
Step  change  condition )
06C3, Read and write
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Step change condition 1

06C4, Read and write
value
Step change condition 2 ]
06C5, Read and write
value
06C6;, Subsequent data set number Read and write
06C7, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 25 parameter:

Destination ~ position low

06C8;, Read and write
order
Destination  position high

06C9, Read and write
order

06CA, Target speed rpm Read and write
Step  change  condition

06CB,, ) Read and write
attribute
Step change condition 1

06CC, Read and write
value
Step change condition 2

06CD,, Read and write
value

06CE,, Subsequent data set number Read and write

06CF,, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 26 parameter:

Destination ~ position low

06D0;, Read and write
order
Destination  position high

06D1, Read and write
order

06D2, Target speed rpm Read and write
Step  change  condition

06D3, ) Read and write
attribute
Step change condition 1

06D4, Read and write
value
Step change condition 2

06D5, Read and write
value

06D6,, Subsequent data set number Read and write

06D7, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 27 parameter:

Destination  position  low )
06D8;, Read and write
order
Destination  position high )
06D9,, Read and write
order
06DA, Target speed rpm Read and write
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06DB,,

Step  change  condition

attribute

Read and write

06DC,

Step change condition 1

value

Read and write

06DD,

Step change condition 2

value

Read and write

06DE,,

Subsequent data set number

Read and write

06DF},

Data set type

0: NULL; 1: Absolute; 2: Relative

Read and write

Data set 28 parameter:

Destination  position  low

06E0, q Read and write
order
Destination  position high )
06E1, q Read and write
order
06E2, Target speed rpm Read and write
Step  change  condition )
06E3, Read and write
attribute
Step change condition 1 ]
06E4,, | Read and write
value
Step change condition 2 ]
06E5, | Read and write
value
06E6, Subsequent data set number Read and write
06E7, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 29 parameter:

Destination ~ position  low

06ES8,, Read and write
order
Destination  position high )
06E9, Read and write
order
06EA, Target speed rpm Read and write
Step  change  condition )
06EB, ) Read and write
attribute
Step change condition 1 ]
06EC, Read and write
value
Step change condition 2 ]
06ED, Read and write
value
06EE, Subsequent data set number Read and write
06EF,, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 30 parameter:

06F0,

Destination  position  low

order

Read and write

06F1,

Destination  position high

Read and write
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order

06F2, Target speed rpm Read and write
Step  change  condition )
06F3,, ) Read and write
attribute
Step change condition 1 ]
06F4, Read and write
value
Step change condition 2 ]
06F5, Read and write
value
06F 6, Subsequent data set number Read and write
06F7, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 31 parameter:

Destination  position  low )
06F8,, Read and write
order
Destination  position high )
06F9, Read and write
order
06FA, Target speed rpm Read and write
Step  change  condition )
06FB,, ) Read and write
attribute
Step change condition 1 ]
06FC, Read and write
value
Step change condition 2 ]
06FD,, Read and write
value
06FE, Subsequent data set number Read and write
06FF}, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Data set 32 parameter (next data set of operating data set):

Destination  position  low )
0700, q Read and write
order
Destination  position high )
0701, q Read and write
order
0702, Target speed rpm Read and write
Step  change  condition )
0703, Read and write
attribute
Step change condition 1 ]
0704, . Read and write
value
Step change condition 2 ]
0705, . Read and write
value
0706, Subsequent data set number Read and write
0707, Data set type 0: NULL; 1: Absolute; 2: Relative Read and write

Address description:
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*1. Communication IO input (0451,)

Input signal can be given through communication 1O input (0451h) register of MODBUS

communication. The definition of the register is as follows:

bitls bitl4 bl 3

ball LA LL] bar b

1 START-HOMI | POS-STER ] POS-START [

] PO ﬂ POSI ] PO I G-SEL |

bal7 =) (A

i3 b2 batl bt

| N-CL | P-CL | CLE |

] N-OT ﬂ PO ] P-CON I SON ]

Signal input in the register is valid only when the signal is not input from CN3 (signal distribution

parameter is set to be "Null").

For example: to input /POS-START through communication 1O input register, it is necessary to
first set Po512.1=0 to make bit13 of communication 1O input (0451h) register valid.

*2. Servo operation status (0456,)

|u.u| tm!:|=—!.D':'|'i.’}_ﬂtL'D]]‘Il‘\I'-]F1P:-D:TIP}.-:I|IGClT!FDIIPl.'_ll

BN 1° POINS

MRERRS: 1" ATREN L
BESFHGE: 1" BrCHEEG

ARG 1- BAreEl

MA#GEE {EATRE ‘1" TR
NV T Wk lns
ERRY] ‘1" ETEREARSS SRR

NS 1 SRR L. IR A

AR 1" FOORE
i 1" SREAT R

T NI T s WTRAEN & ALME TR
ANV 1" BRI 0

BANY) 1 RFEADAR TR

frl IR A s 1 s A 4 A

Servo alarm sign: '1' indicates alarm

SRS HE VRN LIRS H

Reference point seeking: 'l' indicates reference

point is found

IR

Reserved

Rl R AT A i 1 R A T

Servo ready sign: 'l' indicates it is ready

RS bR s CIALAERE) RN s

Servo waiting sign (motor disable): 'l' indicates

waiting

(AT RS Wiy VA

Position control: 'l' indicates positioning is

completed

T PEE A 1 s HUM L 58 8 A 2 e

Speed control: 'l' indicates motor speed reaches

given speed

HIJRA ARR & R IR g (0 Ry T 1A HL
VEETIIN

Power supply input sign: 'l" indicates power input

at R and T terminals of drive

{7 BT 1P-OT B34

Position overtravel: '1' indicates P-OT is valid

{7 BT TN-OT F 3%

Speed overtravel: 'l' indicates N-OT is valid

JREA < 17 LA e e (.

Rotation detection: 'l' indicates motor speed is

higher than specified value

D7 B VRN HEIE R {5 7 ALM-RST Hig A\

Position control: '1' indicates alarm clear signal
ALM-RST input

PP 1R UL R T FLAE (1 10%

Speed control: 'l' indicates motor torque is 10%

larger than its rated value

P EAE 1 R Bk A A

Position control: 'l' indicates pulse input is

performing

P R 2 e T UE(E

Speed control: '1' indicates given speed is higher

than its specified value

*3. Step change condition attribute
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BISIZ B bR BEE B0

HANEEEN

e L E i Yok L]

0 | L&At

LT
HEE

1
! [ fHE%A (UPOS-STEP) RIBkKFT
3 [R5 (POS-STEP) fHL%

SOl LR R
(BEZ 3

R

1
2 [{5 S @A UPOS-STEP) [MBKrrin
:

{HYSA UPOS-STEP) [IHLY

0 | EiEE

R PR B R o g L

5 CAND)

1
1 |E (OR)

Aborting

Standard

BulTered

Blending Low

Blending Previous

Blending Next

armmmremmnemeE

BlendingHigh

a1l 2 1 -

Data set step change condition 1 type

A No condition

FEIR Delay

fi' 55N (/POS-STEP) kT Pulse edge of signal input (/POS-STEP)
5 5% (/POS-STEP) [fjHi - Level of signal input (/POS-STEP)

A 1oL 5% 2 M

Data set step change condition 2 type

& No condition
HEIR Delay
fa' 55N (/POS-STEP) FIfkIT Pulse edge of signal input (/POS-STEP)
554N (/POS-STEP) [fjHi Level of signal input (/POS-STEP)
WA 1 R 44T 2 TR Logic between step change condition 1 and 2
ik No conjunction
5 (AND) And (AND)
. (OR) Or (OR)
20 1% 77 5 Step change transitional manner
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RISHE “/v-CuE” {BS.

W

POS03=100. 184 1EAFR2000r /min BT, DO AR
EAMEL900 ~ 2100r/minz” (8] » MHE ©/V-CHE™ B 40N,

POS03  gEiEtailiee gt e
wEGH WESL B ®E HiFER
0~ 100 1tfrain 10 -
REHE SRS ER T EETrOS03 #REEHE, R -

-
Fa * |

Ry * + POS03

F 4
fr‘_i‘
- 4"

o \ i

F -

Pt
o z/ PR T 1
Vi 7 76 1 P Y

S * /N-CMP”

W3

BzhiEH “oFF (H BFE)” .

“Avene” (ES2ERERETELE S, RLAEEH], MIThEE Bshte3rd “/con” , J0RLHETH , W

7 e U A5 i 5 Same-speed detection signal width
AT Speed

WE Vu Setting range

WE AL Setting unit

) wE Factory setting

HL 5 R Power reboot

NS Not required

I R AL S 4R S 2 ZE kT Po503
MIBEAE, W/ V-CMP" {5 5.

If the difference between motor speed and
command speed is smaller than the set value of
Po503, then "/V-CMP" signal is output.

i

For example,

Po503=100+ $&§4# &4 2000r/min I, 414
HLHLEL AN E 1900 ~ 2100r/min 22 [8], K
“/V-CMP”& }j ON,

At Po503=100 and command speed of 2000
r/min, if motor speed ranges from 1900 to
2100r/min, "/V-CMP" is set to be ON.

CERiIRESTS Motor speed

R4 M Command speed

FE IS A B e/ V-CMP” "/V-CMP" is output at the range.
7 Supplement

“/VCMP {5 5 2 0B Fa il i (i i A5 o
FEALEYEH], WEE A 8hHAZ 4 </COIN”,
W HIAE RS, WA AR “OFF(H
Y7,

"/V-CMP" signal is the output signal under
speed control. In case of position control, then
the function will automatically change to
"/COIN"; in case of torque control, it will

automatically change to "OFF(H level)".
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Chapter VII Maintenance and Inspection

7.1 Abnormality Diagnosis and Treatment Methods

7.1.1

Relationship between alarm display and alarm code output ON/OFF is as shown in the table

Overview of Alarm Display

below. The method to stop motor in case of alarm: free-running stop: without braking, natural stop by

friction resistance at the time of motor rotation.

o001 Encoder PA, PB, PC disconnection Encoder disconnection or cable welding problem. Clear
002 Encoder PU, PV, PW disconnection Encoder disconnection or cable welding problem. Clear
o003 H Overload Continuous running at a certain torque exceeding the | Clear
rated value
004 H A/D switch channel abnormal A/D switch channel abnormal Clear
005 H PU, PV, PW false code PU, PV, PW signals are all high or low Clear
006 H PU, PV, PW phases incorrect PU, PV, PW signals are all high or low Clear
ol0 H Overcurrent Servo drive IPM module current is overlarge. Clear
oll H Overvoltage Servo drive main circuit voltage is too high. No
ol2 H Undervoltage Servo drive main circuit voltage is too low. No
ol3 H Parameter damage EEROM data in servo drive is abnormal. Clear
ol4 H Over-speed Servo motor speed is extremely high Clear
ols H Deviation counter overflow Internal position deviation counter overflow Clear
ol6 H Position deviation is overlarge Position deviation pulse exceeds the set value of | Clear
parameter Po504.
ol7 H Electronic gear fault Electronic gear is unreasonably set or pulse frequency is | Clear
too high
ol8 H Ist channel of current detection is | Current detection abnormal Clear
abnormal
ol9 H 2nd channel of current detection is | Current detection abnormal Clear
abnormal
022 Motor model is incorrect Servo drive parameters do not match with those of motor | Clear
023 Servo drive does not match with | Servo drive does not match with motor Clear
motor
o025 H Bus encoder multi-coil information | Multi-coil information error Clear
error
026 H Bus encoder multi-coil information | Multi-coil information overflow Clear
overflow
027 H Bus encoder battery alarm 1 Battery voltage is lower than 2.5 V, multi-coil | Clear
information is lost
o028 H Bus encoder battery alarm 2 Battery voltage is lower than 3.1 V, battery voltage is | Clear
relatively low

8 (800) 555-63-74

www.purelogic.ru




030 Bleeder resistor disconnection alarm | Braking resistor damage. Clear
o031 Regeneration overload Regeneration processing circuit is abnormal. No
o33 Momentary outage alarm. There is outage of over one power cycle under AC | Clear
current.
034 H Rotary transformer is abnormal Rotary transformer communication is abnormal. Clear
040 H Bus encoder communication is | Servo drive and encoder cannot realize communication. Clear
abnormal
o041 H Bus encoder overspeed When power is ON, encoder rotates at high speed Clear
042 H Bus encoder absolute status error Encoder damage or encoder decoding circuit damage Clear
043 H Bus encoder counting error Encoder damage or encoder decoding circuit damage Clear
044 H Check error in bus encoder control | Encoder signal is interrupted or encoder decoding circuit | Clear
field damage
045 H Check error in bus encoder | Encoder signal is interrupted or encoder decoding circuit | Clear
communication data damage
046 H Stop bit error in bus encoder status | Encoder signal is interrupted or encoder decoding circuit | Clear
field damage
o047 H Stop bit error in bus encoder SFOME | Encoder signal is interrupted or encoder decoding circuit | Clear
damage
o048 H Bus encoder data are not initialized Bus encoder SFOME data are null Clear
o049 Sum check error in bus encoder data Sum check in bus encoder EEPROM data is abnormal Clear
060 MODBUS communication timeout Drive fails to accept data normally at the set time in | Clear
Po602
o061 H CANopen master station heartbeat | Drive fails to accept master station heartbeat massage | Clear
timeout normally at the set time
o70 Drive overheat alarm Drive internal IPM module temperature is too high Clear
090 H Software does not match with | Parameter is wrongly set or software does not match | No
hardware with hardware
o-- L No error display Display normal action status Clear
Note:

1. "o" in alarm display may be "A" or "b", referring to A axis alarm or b axis alarm respectively.
2. Alarms of 025, 026, 027, o4l can be reset only after alarms in encoder is cleared through auxiliary

function mode.

7.1.2  Alarm Displays and Their Causes and Treatment Measures

In case of abnormalities of the servo drive, the panel operator will display alarm information
of Aoo or boo. Alarm displays and their treatment measures are as follows:

It the abnormal condition still exists after treatment, please contact with service department of our

company.

(1) List of alarm displays

Alarm Alarm contents Circumstance Cause Treatment measures

Incremental encoder | When Wiring of encoder is wrong Correct wiring of encoder

o001 power

ABC disconnects supply is on or
during operation
Encoder cables are interfered due to different | Change cable specifications

specifications to stranded wire or stranded

shielded wire with core wire

over 0.12 mm® and stranded

8 (800) 555-63-74 www.purelogic.ru



wire made of tined soft

copper

Encoder cables are interfered due to overlength

The max. wiring distance

should be 20 m.

Signal lines are interfered due to engaging-in

and damage in sheath of encoder cables

Correct layout of encoder

cables

Encoder cables are bound with high current

line or their distance is too close

Lay encoder cables at places

free from surge voltage

Change in FG potential due to influence by

motor side equipment (welding machine, etc.)

Connect equipment ground
wire to prevent shunting to

FG at PG side

Signal line of encoder is interfered

Take anti-interference

measures for encoder

wiring.

Encoder failure

Replace servo motor

Servo drive circuit board develops fault

Replace the servo drive

Incremental encoder

When power

Wiring of encoder is wrong

Correct wiring of encoder

Encoder cables are interfered due to different

specifications

Change cable specifications
to stranded wire or stranded

shielded wire

Encoder cables are interfered due to overlength

The max. wiring distance

should be 20 m.

Signal lines are interfered due to engaging-in

and damage in sheath of encoder cables

Correct layout of encoder

cables

Encoder cables are bound with high current

Lay encoder cables at places

002 supply is on or
UVW disconnects line or their distance is too close free from surge voltage
during operation
Connect equipment ground
Change in FG potential due to influence by
wire to prevent shunting to
motor side equipment (welding machine, etc.)
FG at PG side
Take anti-interference
Signal line of encoder is interfered measures  for  encoder
wiring.
Encoder failure Replace servo motor
Servo drive circuit board develops fault Replace the servo drive
When control
003 Overload power supply is | Servo drive circuit board develops fault Replace the servo drive

on
Motor wiring is abnormal (poor condition in
Revise motor wiring
wiring and connection)
During servo ON Encoder wiring is abnormal (poor wiring and
Correct wiring of encoder
connection)
Servo drive circuit board develops fault Replace the servo drive
When the servo | Motor wiring is abnormal (poor condition in
Revise motor wiring
motor fails to | wiring and connection)
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rotate during
inputting of
commands

Encoder wiring is abnormal (poor wiring and

connection)

Correct wiring of encoder

Starting torque exceeds the max. torque

Review loading condition,
operation condition or motor

capacity

Servo drive circuit board develops fault

Replace the servo drive

Effective torque exceeds rated torque or

Review loading condition,

starting  torque  exceeds rated torque | operation condition or motor
substantially capacity
Normally  during
Reduce the temperature
operation Temperature within storage tray of the servo
within storage tray below
drive is high
55°°
Servo drive circuit board develops fault Replace the servo drive
When control | Wiring of encoder is wrong Correct wiring of encoder
Incremental encoder
power supply is | Encoder failure Replace servo motor
005 UVW  signal is
on
abnormal Servo drive circuit board develops fault Replace the servo drive
When control | Overload alarm reset for several times due to | Change reset method of
o010 Overcurrent
power supply is | power off alarms
on Servo drive circuit board develops fault Replace the servo drive

When main power
circuit is on or
overcurrent during

motor operation

A faulty connection occurs between U, V, W

and ground wire.

Ground wire wraps around other terminals

Check wiring and connect

correctly.

A short circuit occurs between U, V, W used

by main circuit of motor and ground wire

A short circuit occurs between U, V, and W

used by main circuit of motor

Revise or replace the cables
used by main circuit of

motor

An error occurs to regenerative resistor wiring.

Check wiring and connect

correctly.

A short circuit occurs between U, V, W of the

servo drive and ground wire

Servo drive develops fault (current feedback

circuit, power transistor or circuit board fault)

Replace the servo drive

A short circuit occurs between U, V, W used

by main circuit of motor and ground wire

A short circuit occurs between U, V, and W

used by main circuit of motor

Replace servo motor

Overload alarm reset for several times due to | Change reset method of
power off alarms
Re-evaluate command

Position speed command changes violently

value.

Whether the load is too much and whether

regeneration handling capacity is exceeded

Review loading condition

and operation condition

41
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parts) of servo drive is improper (whether there | of the servo drive to below
is storage disk is releasing heat while the | 55°C
surrounding is heating )
Encoder slips Replace servo motor
Servo unit fan stops rotating
Replace the servo drive
Servo drive circuit board develops fault
When control
power supply is | Servo drive circuit board develops fault Replace the servo drive
on
Adjust AC supply voltage to
When main circuit | AC supply voltage is too high
normal range
power is on
Servo drive circuit board develops fault Replace the servo drive
Check AC supply voltage (whether voltage | Adjust AC supply voltage to
Overvoltage changes substantially) normal range
o1l * Detect when main Review loading condition
circuit power is on Normally during | Number of turns is high and moment of inertia | and operation condition
operation of load is too large (insufficient regeneration | (check specifications of
capacity) moment of inertia of load
and negative load)
Servo drive circuit board develops fault Replace the servo drive
When the servo
Number of turns is high and moment of inertia | Review loading condition
motor decelerates
of load is too large and operation condition
Occurrence
When control
power supply is | Servo drive circuit board develops fault Replace the servo drive
on
Adjust AC supply voltage to
AC supply voltage is too low
normal range
Servo unit fuse burns out Replace the servo drive
When main circuit | Limiting resistor of surge current disconnects | Replace servo unit (confirm
power is on (whether power voltage is abnormal and | power voltage and reduce
whether limiting resistor of surge current is | frequency of main circuit
Undervoltage
overload) ON/OFF)
012 * Detect when main
Servo drive circuit board develops fault Replace the servo drive
circuit power is on
AC supply voltage is low (whether there is | Adjust AC supply voltage to
oversized voltage drop) normal range
Restart operation through
Power failure occurs instantaneously.
reset
Normally  during
Revise or replace the cables
operation
Cable short circuit of motor main circuit used by main circuit of
motor
Servo motor short circuit Replace servo motor
Servo drive circuit board develops fault Replace the servo drive
ol3 Parameter damage When control Execute wuser parameters
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power supply is

on

set

Power is turned off when alarm is being

entered

initialization (FOO11)

Servo drive circuit board develops fault

Replace the servo drive

When control

power supply is

Servo drive circuit board develops fault

Replace the servo drive

on
The phase sequence of U, V and M of motor
Correct motor wiring
wiring is at fault
Wiring of encoder is wrong Correct wiring of encoder
During servo ON Take anti-interference

Encoder wiring is malfunctioned due to

interference

measures for encoder

wiring.

Servo drive circuit board develops fault

Replace the servo drive

ol4 Over-speed
The phase sequence of U, V and M of motor
Correct motor wiring
wiring is at fault
Wiring of encoder is wrong Correct wiring of encoder
When the servo
Take anti-interference
motor starts Encoder wiring is malfunctioned due to
measures  for  encoder
operation or interference
wiring.
during high-speed
Input value of position/speed command is too
rotation Lower command value
much
Speed command input gain setting is wrong Correct command input gain
Servo drive circuit board develops fault Replace the servo drive
When the servo | Motor stalling Check the load
motor starts Reduce frequency of upper
Position counter Input command frequency is abnormal
ols operation or computer
overflow
during high-speed
Wiring is wrong Correct wiring
rotation
Position offset is too Set value of user parameter
When control | Excessive position offset alarm level (Po504)
alé large (position offset Po504 to any value other
power supply is | isincorrect
with  servo  ON than 0
on
exceeds user Servo drive circuit board develops fault Replace the servo drive
parameter  overflow Wiring of U, V and W of the servo motor is | Revise motor wiring
During high-speed
level Po504 setting) abnormal (incomplete connection) Correct wiring of encoder

rotation
Servo drive circuit board develops fault Replace the servo drive
When the servo | Wiring of U, V and W of the servo motor is
Revise motor wiring
motor  fails to | poor
rotate after

sending  position

Servo drive circuit board develops fault

Replace the servo drive

command
During long Increase speed loop gain
command  with | Gain adjustment of servo drive is poor (Pol100) and position loop

normal action

gain (P0l102)

8 (800) 555-63-74

www.purelogic.ru




Slow  reduce  position
command frequency
Position command pulse frequency is too high Add smoothing function
Reassess electronic  gear
ratio
Excessive position offset alarm level (Po504) | Set user parameter Po504 to
is incorrect correct value
Load conditions (torque and moment of inertia) | Review reassessed load or
inconsistent with motor specifications motor capacity
When control
power supply is
on
al7 Electronic gear fault Setting of electronic gear is incorrect Reset P0202 and Po203
When the servo
motor starts
operation
When control
power supply is
Ist  channel  of
on
018 current detection is Servo drive circuit board develops fault Replace the servo drive
When the servo
abnormal
motor starts
operation
When control
power supply is
Ist  channel  of
on
19 current detection is Servo drive circuit board develops fault Replace the servo drive
When the servo
abnormal
motor starts
operation
Drive motor parameter setting is abnormal Replace the servo drive
When control
Motor  model is Replace the servo motor
022 power supply is | Parameters written into encoder are abnormal
incorrect (encoder)
on
Servo drive circuit board develops fault Replace the servo drive
Servo unit capacity and motor capacity are not | Match servo unit capacity
suitable for motor capacity with servo motor capacity
When control
Drive does not match Replace the servo motor
023 power supply is | Parameters written into encoder are abnormal
with motor (encoder)
on
Drive motor parameter setting is abnormal Replace the servo drive
Servo drive circuit board develops fault Replace the servo drive
When control Execute bus encoder
Multi-coil data of | power supply is multi-coil position cleanout
05 bus encoder goes | on Multi-coil data of absolute encoder is abnormal | (Fo09) and bus encoder
wrong During operation alarm  register  cleanout
of servo motor (Foo010)
Bus encoder | When control Execute bus encoder
06 Multi-coil data of absolute encoder is abnormal
multi-coil data | power supply is multi-coil position cleanout
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overflow

on

During operation

of servo motor

(Fo09) and bus encoder
alarm  register  cleanout
(Fo010)

Bus encoder battery

When control

on

07 power supply is
alarm 1
on
When control
Bus encoder battery
08 power supply is
alarm 2
on
When control
power supply is | Servo drive circuit board develops fault Replace the servo drive
on
Circumscribed regenerative resistor is not | Connect circumscribed
connected regenerative resistor
Revise the wiring of
When main circuit | Check whether the wiring of regenerative
circumscribed regenerative
power is on resistor is in good condition or broken
resistor
Jumper wire between B2 and B3 comes off
Correct wiring
Regeneration is (when using built-in regenerative resistor)
o030
abnormal Revise the wiring of
Check whether the wiring of regenerative
circumscribed regenerative
resistor is in good condition or comes off
resistor
Replace regenerative
Normally during | Regenerative resistor disconnects (whether | resistor or servo drive
operation regeneration energy is too much) (review load and operation
conditions)
Servo drive develops fault (fault in
regenerative transistor and voltage detecting | Replace the servo drive
part)
When control
Regeneration
031 power supply is | Servo drive circuit board develops fault Replace the servo drive
overload

When main circuit

power is on

Power supply voltage exceeds 270 V

Correct voltage

Normally  during
operation
(regenerative
resistor
temperature
increases

significantly)

Regenerative energy is too much

Under continuous regeneration status

Reselect regenerative
resistor capacity or review
load and operation

conditions.

Normally  during

Servo drive circuit board develops fault

Replace the servo drive
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resistor
temperature

increases slightly)

When the servo

motor decelerates

Regenerative energy is too much

Reselect regenerative
resistor capacity or review
load and operation

conditions.

Power supply has
open phase
(When main power

supply is ON, any of

When control
power supply is

on

Servo drive circuit board develops fault

Replace the servo drive

When main power

Three-phase electric wire has poor wiring

Correct wiring

Three-phase electric wire is unbalanced

Correct unbalance of power

supply (exchange of phase

abnormal

power supply is

on

supply is on
032 L1,L2and L3 position)
phases is under low Servo drive circuit board develops fault Replace the servo drive
voltage for over 1 s) Three-phase electric wire has poor wiring Correct wiring
* Detect when main Correct unbalance of power
o ) When the servo
circuit power is on Three-phase electric wire is unbalanced supply (exchange of phase
motor is actuated
position)
Servo drive circuit board develops fault Replace the servo drive
Momentary  outage | Normally during | There is outage of over one power cycle under
033 Check supply circuit
alarm. operation AC current
040 Bus  encoder is | When control | Wiring of encoder is wrong Correct wiring of encoder

Encoder failure

Replace servo motor

Servo drive circuit board develops fault

Replace the servo drive

During operation

Wiring of encoder is wrong

Correct wiring of encoder

Encoder cables are interfered due to different

specifications

Change cable specifications
to stranded wire or stranded
shielded wire with core wire
over 0.12 mm® and stranded
wire made of tined soft

copper

Encoder cables are interfered due to overlength

The max. wiring distance

should be 20 m.

Signal lines are interfered due to engaging-in

and damage in sheath of encoder cables

Correct layout of encoder

cables

Encoder cables are bound with high current

line or their distance is too close

Lay encoder cables at places

free from surge voltage

Change in FG potential due to influence by

motor side equipment (welding machine, etc.)

Connect equipment ground
wire to prevent shunting to

FG at PG side

Signal line of encoder is interfered

Take anti-interference

measures for encoder

wiring.
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Encoder failure Replace servo motor
Servo drive circuit board develops fault Replace the servo drive
PG power is set ON when

Servo motor rotates at a speed of over 100

When control servo rotating speed is less
r/min when PG power is on

power supply is than 100 r/min

Bus
041 on Encoder failure Replace servo motor
overspeed
Servo drive circuit board develops fault Replace the servo drive
Encoder failure Replace servo motor
During operation
Servo drive circuit board develops fault Replace the servo drive
Bus  encoder Normally during | Encoder failure Replace servo motor

042
status is wrong operation Servo drive circuit board develops fault Replace the servo drive
Bus encoder counter | Normally during

043 Servo drive circuit board develops fault Replace the servo drive
goes wrong operation

Change cable specifications
to stranded wire or stranded
Encoder cables are interfered due to different | shielded wire with core wire
specifications over 12 mm’ and stranded
wire made of tined soft
copper
The max. wiring distance
Encoder cables are interfered due to overlength
When control should be 20 m.
Checkout
power supply is | Signal lines are interfered due to engaging-in | Correct layout of encoder
044 encoder control field
on or during | and damage in sheath of encoder cables cables
is wrong
operation Encoder cables are bound with high current | Lay encoder cables at places
line or their distance is too close free from surge voltage
Connect equipment ground
Change in FG potential due to influence by
wire to prevent shunting to
motor side equipment (welding machine, etc.)
FG at PG side
Take anti-interference
Signal line of encoder is interfered measures  for  encoder
wiring.

045 Bus When control | Wiring of encoder is wrong Correct wiring of encoder
communication data | power supply is Change cable specifications
checkout is wrong on or during to stranded wire or stranded

operation Encoder cables are interfered due to different | shielded wire with core wire
specifications over 12 mm’ and stranded
wire made of tined soft
copper
The max. wiring distance
Encoder cables are interfered due to overlength
should be 20 m.
Signal lines are interfered due to engaging-in | Correct layout of encoder
and damage in sheath of encoder cables cables
Encoder cables are bound with high current | Lay encoder cables at places
line or their distance is too close free from surge voltage
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Change in FG potential due to influence by

motor side equipment (welding machine, etc.)

Connect equipment ground
wire to prevent shunting to

FG at PG side

Signal line of encoder is interfered

Take anti-interference

measures for encoder

wiring.

Encoder failure

Replace servo motor

Servo drive circuit board develops fault

Replace the servo drive

Cut-off position in

When control

power supply is

Wiring of encoder is wrong

Correct wiring of encoder

Encoder cables are interfered due to different

specifications

Change cable specifications
to stranded wire or stranded
shielded wire with core wire
over 12 mm’ and stranded
wire made of tined soft

copper

Encoder cables are interfered due to overlength

The max. wiring distance

should be 20 m.

Signal lines are interfered due to engaging-in

Correct layout of encoder

supply is on or

during operation

power supply is
on or during

operation

046 bus encoder status and damage in sheath of encoder cables cables
on or during
field is wrong Encoder cables are bound with high current | Lay encoder cables at places
operation
line or their distance is too close free from surge voltage
Connect equipment ground
Change in FG potential due to influence by
wire to prevent shunting to
motor side equipment (welding machine, etc.)
FG at PG side
Take anti-interference
Signal line of encoder is interfered measures  for  encoder
wiring.
Encoder failure Replace servo motor
Servo drive circuit board develops fault Replace the servo drive
047 When control power | When control | Wiring of encoder is wrong Correct wiring of encoder

Encoder cables are interfered due to different

specifications

Change cable specifications
to stranded wire or stranded
shielded wire with core wire
over 12 mm’ and stranded
wire made of tined soft

copper

Encoder cables are interfered due to overlength

The max. wiring distance

should be 20 m.

Signal lines are interfered due to engaging-in

and damage in sheath of encoder cables

Correct layout of encoder

cables

Encoder cables are bound with high current

line or their distance is too close

Lay encoder cables at places

free from surge voltage

Change in FG potential due to influence by

Connect equipment ground
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FG at PG side
Take anti-interference
Signal line of encoder is interfered measures  for  encoder
wiring.
Encoder failure Replace servo motor
Servo drive circuit board develops fault Replace the servo drive
When control
Bus encoder data is | power supply is
048 Encoder EEROM is not initialized Replace servo motor
not initialized on or during
operation
Wiring of encoder is wrong Correct wiring of encoder
Change cable specifications
to stranded wire or stranded
Encoder cables are interfered due to different | shielded wire with core wire
specifications over 12 mm’ and stranded
wire made of tined soft
copper
The max. wiring distance
Encoder cables are interfered due to overlength
should be 20 m.
When control
Sum check of bus Signal lines are interfered due to engaging-in | Correct layout of encoder
power supply is
049 encoder data is and damage in sheath of encoder cables cables
on or during
wrong Encoder cables are bound with high current | Lay encoder cables at places
operation
line or their distance is too close free from surge voltage
Connect equipment ground
Change in FG potential due to influence by
wire to prevent shunting to
motor side equipment (welding machine, etc.)
FG at PG side
Take anti-interference
Signal line of encoder is interfered measures  for  encoder
wiring.
Encoder failure Replace servo motor
Servo drive circuit board develops fault Replace the servo drive
When control | Servo drive circuit board develops fault Replace the servo drive
power supply is | Overload alarm reset for several times due to | Change reset method of
on power off alarms
Review loading condition,
Cooling fin s
Load exceeds rated load. operation condition or motor
a70 Overheating overheated when
capacity
main power
Reduce ambient temperature
supply is ON or | Ambient temperature of the servo drive
of the servo drive to below
during motor | exceeds55 °C
55°C
operation
Servo drive circuit board develops fault Replace the servo drive
When control
Software does not
090 power supply is | Servo drive circuit board develops fault Replace the servo drive
match with hardware
on
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7.1.3

Causes and Treatment Measures of Other Abnormalities

See the following table for causes and proper treatment measures of other abnormalities without

alarm display. In case such abnormalities cannot be resolved after treatment, please contact agents or

service technicians of the Company.

Treatment measures

Note: Checking and treatment should only be made after power supply of servo

fails to start

Check method
Abnormalities Cause
system is set to OFF.
Servo motor | Control power supply is not | Check voltage between control

connected power supply terminals
Main circuit power is not | Check voltage between main circuit
connected power terminals

Input/Output (CN3 connector)

wiring is wrong or comes off

Wiring of servo motor and

encoder comes off

Inspect wiring

Overload occurs

Speed/position command is not

input

Setting of input signal selection

Po509 - Po512 is wrong

Conduct no-load test run

Check

setting of input

selection P0509 - Po512

signal

Correctly set input signal selection

Po509 - Po512

Servo  ON  (/S-ON) input | Confirm set value of user parameter | Correctly set user and set servo ON
remains OFF Po50A.0 (/S-ON) input to ON
SEN input remains OFF Check SEN signal input (when | Set SEN signal input to ON

using absolute encoder)

Mode selection for command

pulse is wrong

Check use parameters setting and

command pulse shape

Correctly set user parameter P0200.1

Speed command input is

improper during speed control

Confirm control method and input

are consistent or check between

V-REF and GND

Correctly set or input control parameter

Torque command input is

improper during torque control

Confirm control method and input

are consistent or check between

T-REF and GND

Correctly set or input control parameter

Position command input is

improper during position control

Check Po200.1 command pulse

signal shape or sign or sign+ pulse

signal

Correctly set or input control parameter

Shift pulse cleanout input (CLR)

remains ON

Check CLR input

Set CLR input signal to OFF

Positive rotation drive
prohibited (P-OT)and negative
rotation drive prohibited (N-OT)

input signal remains OFF

Check POT or NOT input signal

Servo drive fault

Set POT or NOT input signal to ON
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Servo motor

stops after surge

Motor wiring is wrong

Encoder wiring is wrong

Motor stops

suddenly during

Alarm reset (ALM-RST) signal

remains ON and alarm goes off

Check alarm reset signal

Remove cause of alarm and set alarm

reset signal from ON to OFF

operation  and

becomes

motionless

Motor  rotates | Servo motor wiring is in bad | Power line (U, V and W phases) | Tighten loose fastening part between

unstably contact and encoder connector are in | treatment terminal and connector
unstable connection

Motor  rotates | Speed command input is | Confirm control method and input | Correctly set or input control parameter

when no | improper during speed control are consistent or check between

command  has

V-REF and GND

Confirm control method and input
are consistent or check between

T-REF and GND

Correctly set or input control parameter

Offset adjustment of servo drive is

poor

Adjust offset of servo drive

Check Po200.1 command pulse
signal shape or sign or signt+ pulse

signal

been sent Torque command input is
improper during torque control
Speed command offset
Position command input is
improper during position control
Servo drive fault

Motor  sounds | Machines  are  improperly

abnormally installed

Bearing is abnormal inside

Supporting machines have

vibration source

Input signal lines are interfered

due to different specifications

Input signal line is interfered due

to length beyond range of

application

Encoder cables are interfered

due to different specifications

Servo drive circuit board develops

fault

Correctly set or input control parameter

Please contact service technicians of the

Company in case of any abnormality

Please inquire relevant manufacturers
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Encoder cables are interfered
due to length beyond range of

application

Encoder cables are interfered

due to damages

Interference to encoder cable is

too great

Change in FG potential due to
influence by servo motor side
equipment (welding machine,

etc.)

Servo drive pulse counter goes

wrong due to interference

Encoder is affected by excessive

vibration shock)

Encoder failure

Whether signal line of encoder is

interfered?

Encoder failure

Motor with

frequency

Speed gain Po100 is set too high

Factory setting: Kv =40.0 Hz

Correctly set speed loop gain Pol100

Position loop gain Pol02 is set

Factory setting: Kp =40.0/s

Correctly set position loop gain Pol02

stopping rotating
overtravel is too

large

around 200 - 400 | too high

Hz vibrates Speed loop integral time | Factory setting: Ti =20.00 ms Correctly set speed loop integral time
parameter Pol01 is improperly parameter Pol101
set
Machine stiffness is improperly | Reassess selection of machine | Correctly select machine stiffness
set during autotune stiffness setting setting
Ratio of moment of inertia is | Check ratio f moment of inertia | Correct ratio f moment of inertia Pol03
inappropriate when not suing | Pol03
autotune

Starting and | Speed gain Pol00 is set too high | Factory setting: Kv =40.0 Hz Correctly set speed loop gain Pol00

Position loop gain Pol02 is set

Factory setting: Kp =40.0/s

Correctly set position loop gain Pol02

too high

Speed loop integral time | Factory setting: Ti=20.00 ms Correctly set speed loop integral time
parameter Pol01 is improperly parameter Pol101

set

Machine stiffness is improperly | Reassess selection of machine | Correctly select machine stiffness
set during autotune stiffness setting setting

Ratio of moment of inertia is
inappropriate  when not suing

autotune

Position offset of
absolute encoder

is wrong

Encoder cables are interfered

due to different specifications

Check ratio f moment of inertia

Pol03

Correct ratio f moment of inertia Pol03

Use module switch function
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(Position saved | Encoder cables are interfered
by command | due to length beyond range of

controller during | application

outage is | Encoder cables are interfered
different  from | due to damages

position  when

the power | Interference to encoder cable is
supply is on next | too great

time)

Fluctuation of FG potential due
to interference by motor side
equipment (welding machine,

etc.)

Servo drive pulse counter goes

wrong due to interference

Encoder is affected by excessive

vibration shock

Encoder failure Encoder failure (no change in
pulse)

Servo drive fault Servo drive fails to send multi-turn
data

Command controller multi-turn | Check error detection of command | Restore error detection function of

data read error controller command controller
Whether data (odd-even) check is Execute odd-even check of multi-turn
executed on command controller? data

Signal line between servo drive and | Interference effect occurs when no

command controller is interfered checkout is done (above)

Overtravel (OT) | Positive/negative rotation drive | Whether external power supply | Correct external power supply of +24 V

(Exceeding prohibited input signal reaches | (+24 V) of input signal is correct?

scope specified | (POT or NOT is at H level) Whether action state of overtravel | Correct state of overtravel limit SW
by command limit SW is correct?

controller) Whether wiring of overtravel limit | Correct wiring of overtravel limit SW

SW is correct?

Positive/negative rotation drive | Whether external power supply | Remove cause of change in external

prohibited input signal is | (+24 V) of input signal changes? power supply of +24 V

malfunctioning (POT or NOT | Whether action of overtravel limit | Make action of overtravel limit SW

changes constantly) SW is unstable? unstable

Whether wiring of overtravel limit | Correct wiring of overtravel limit SW
SW is correct?
(Cable damage and  screw

fastening)

Positive/negative rotation drive Check POT  signal selection | Correct POT signal selection Po510.2
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prohibited input signal
P-OT/N-OT signal selection is

wrong

Po510.2

Check NOT signal selection

Po510.3

Correct NOT signal selection Po510.3

Motor stop method selection is

wrong

What is the selection for inertial

operation stop when servo is OFF?

Check P000.2 and P0000.3

What is the setting for inertial

operation during torque control?

Check Po000.2 and P0000.3

Overtravel position is not proper

Encoder cables are interfered

due to different specifications

Encoder cables are interfered
due to length beyond range of

application

Encoder cables are interfered

due to damages

Interference to encoder cable is

too great

Change in FG potential due to
influence by servo motor side
equipment (welding machine,

etc.)

Servo unit pulse counter goes

wrong due to interference

Encoder is affected by excessive

vibration shock

Encoder failure

OT position is shorter than internal

operation distance

Encoder failure (no change in

pulse)

Servo drive fault

Servo drive fails to send multi-turn

data

Position  offset
(alarm fails and
causes position

offset)

Coupling between machine and

servo motor is abnormal

‘Whether coupling between machine

and servo motor has offset?

Properly set Ot position

Correctly connect coupling between

machine and servo motor

Input signal lines are interfered

due to different specifications

Whether stranded wire or stranded
shielded wire has core wire over
0.12 mm” and is made of tined soft

copper?

Enable input signal line meet relevant

specifications

Input signal line is interfered due

to length beyond range of

Confirm that the max. wiring length

is 3 m and its impedance is less

Enable length of input signal line meet

relevant specifications
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application

than 100 Q

Encoder failure (no change in

pulse)

Encoder failure (no change

pulse)

in

Replace servo motor
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7.2 Maintenance and Check of Servo Drive

7.2.1  Check of Servo Motor

Since AC servo motor is not equipped with electric brush, only simple daily check is required.
The table above lists general standards of checking period which should be properly determined based

on actual using conditions and environment.

Check item Check period Tips for check and Remarks
maintenance
Confirmation of | Everyday Determine  based on | Compare with normal
vibration and sound feeling and hearing condition to detect any
increase
Appearance Based on contamination Clean up with brush or air | —
inspection gun
Measurement of | Once every year Disconnect from servo Please contact local dealer
insulation unit and measure in case the resistance is
resistance insulation resistance with | less than 10 MQ.

500 V megameter.
Resistance over 10 MQ is

considered as normal.

Replacement of oil | Once at least every 5000 h Please  contact local | Only for servo motor with
seal dealer. oil seal

Comprehensive Once every five years or at least | Please  contact  local | —

check every 20000 h dealer.

7.2.2  Check of Servo Drive

Daily check is not required, but more than one check is needed every year.

Check item Check period Tips for check and Remarks
maintenance
Cleaning of main body Please contact local dealer.

and circuit board

Loosening of screws Mounting screws of Please further secure screws.
Once every year _
terminal board and

connector should be firmly

secured without loosening.

7.2.3  General Standards of Replacement of Internal Parts of Servo Drive

Mechanical abrasion and aging will occur to electric and electronic parts. Therefore, regular
check is required for safety purpose. In need of replacement of parts, local dealer should be
contacted. Use parameters of servo drives overhauled by the Company will be restored to factory
setting and user parameters for using should be set before operation.

Part Name Years of revision of standards Use conditions

Cooling fan 4-5 years Ambient temperature: annual
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Smoothing capacitor 7 - 8 years average of 30 °C

Relays — Load rate: below 80%
Fuse 10 years Operating ratio: less than 20 h
Aluminium electrolytic 5 years every day

capacitor on PCB
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Appendix A Summary of User Parameters

Po000 | Basic function selection switch

0010

u T

HOCW (P A A

CCW (WD AENSA (KRED

EW AR

£ Fc g

EEE (BRI

FER R (SR

RSN AT (RSERS) - R (BERURG)

PR R (REES) — R RN NRS)

R R (SRS — EFE (EREERG)

a0 (VRS) — BNEU (EREERS)

i (RS — BN (ERERS)

PR (ENEHRS) —— N C(ERHHERS)

(BN «— TR

SR (RS —— Wl (S

BOF Fittfe - X

f i a4 . el i

i il o e | ] s 0| e |

B (07 ) Mgl hx

0 | Rtk 25 s TOaRE

SR NIRRTk

CIREDA

Bit3

55 2 fir

Bit 2

55147

Bit 1

55047

Bit 0

T s T ik %

Rotation direction selection

PLCCW G 4 #6771

CCW (couterclockwise)

direction

is the positiverotation

LLCW O£ O iERE 7 1) CsOBeisto

CW (clockwise) is the positiverotation direction (in

reserve mode)

Py Sk %

Control mode selection

P (BUETRS)

Speed control (analog command)

REEPEH (k342D

Position control (pulse train command)

AR BRAUETRS)

Torque control (analog command)

PR MR ] G RFR2)

Internal set speed control (contact command)

PR A ] G RidR2)

Internal set speed control (contact command)
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P (BUETRS)

Speed control (analog command)

PR O MR ] G RFR2)

Internal set speed control (contact command)

REEPER] k334D

Position control (pulse train command)

PR O MR ] G RdR2)

Internal set speed control (contact command)

AR H] (BSR4 Torque control (analog command)
ArES ka4 Position control (pulse train command)
ML (BSR4 Speed control (analog command)
ArEE ka4 Position control (pulse train command)
AR H] (BSR4 Torque control (analog command)
AR H] (BSR4 Torque control (analog command)
ML (BSR4 Speed control (analog command)
ML (BSR4 Speed control (analog command)
FAHAL Zero clamping

ArES ka4 Position control (pulse train command)
(ALK EEiING &L 5] Position control (pulse prohibited)

fa I OFF F45= 1577 5%

Stop method when servo is OFF

Pegtlah Al oL omadi 45 1k, SRR BT B AR

AN

Activate reserve braking to decelerate motor to
motionless and set it to free sliding state

R BUE T B Is 1R Es

Set motor to inertial operation state

HRE (OT) I 5177 X

Stop method during overtravel (OT)

Pegtilah Al oL omadi 45 1k, SRR BT B AR

AN

Activate reserve braking to decelerate motor to
motionless and set it to free sliding state

Sl s A s L omkadi 52 1k, SR BT R Bt IR

AN

Activate reserve braking to decelerate motor to
motionless and set it to servo locking state

R BUE T B Is 1R

Set motor to inertial operation state

Po001 | Basic function selection switch 1 ‘

0001 K

MR Wi Iy Mgl
HET

5B S () Ak

g 0 (R G W) 2 T £ e (LG W) S, 0 I R s 1T MR (PG A P A )

1
1| it (0] 0 0 5 7] £ o It R B 38
3| e S ) R T P (0 D A T i ) (i SR e L

t
LN E=
1 | $T-REF ] 11 54 55 30 M ER dl i A
2 | HT-REF] 4 b oy e A

3

P-CL. N-CL%{j ™. #T-REFTF¥&H0E RS

0 | ol v AR RN (B WL

1| ik v IR M2 CHR G FEEE D

EEE:

Bit3
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52 Bit 2
1A Bit 1
5501 Bit 0
Yuhdas AR vk Use method of encoder

Y 4 E G s FH AR 206 (g B 2, 1 e 4 (i 4
I ep 4785 (PG 2345 PAO )

Use absolute encoder as absolute encoder and enable
serial output of absolute data (PG frequency dividing
PAO I1)

R A B G i T VR g 4%

Use absolute encoder as incremental encoder

K 28 00 A8 i e s P A 0 i ) s, AN A BE 4 0

Use absolute encoder as absolute encoder and

B A AT prevent serial output of absolute data
HE LD (T-REF 20 Speed control option (T-REF distribution)
g N/A

K¢ T-REF I Sh AR PR 5 A

Use T-REF as external torque limit input

F¢ T-REF HIAE AT A

Use T-REF as torque feedforward input

P-CL. N-CL“G %I}, ¥ T-REF HESMAHH AR

Use T-REF as external torque limit input when P-CL

HEILITPN and N-CL are enabled
A HIEDT (V-REF 2B Torque control option (V-REF distribution)
x N/A

K¢ V-REF IS B R i A

Use V-REF as external torque limit input

Ik R ik

Accelerated speed feedforward mode selection

I RTER A 1 QBB

Accelerated speed feedforward type 1 (filtering

calculation)

I L RTER Y 2 (PR v 43020

Accelerated speed feedforward type 2 (rapid

calculation)

Po002 | Basic function selection switch 2

1100 Y

e Eadr S0y deir

% f i i

(B ESCE:

Wi P-CONTE S 1E B PP

1| fERESE — v s,

IP-CONTE SRR B

L TR

0 | M

1| e

0 |

I
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534 Bit 3
55240 Bit 2
5 1A Bit 1
504 Bit 0

5 HLT R RE

Second electronic gear enabled

S T, /P-CON {5 B4EJ P/PIT P4k

Disable second electronic gear and use /P-CON
signal as P/PI switch

i RESE ML T AR, /P-CON M5 S 2 —Hi 1A

Enable second electronic gear and use /P-CON

U signal as second electronic gear switch
MLVHEE GE2)AZH) Preset constant (do not change)
IR Reserved by manufacturer

IR AR Reserved by manufacturer

MLVHEE GE2)AZ) Preset constant (do not change)
IR Reserved by manufacturer

IR Reserved by manufacturer

MLHEE GE2)AZT) Preset constant (do not change)
IR Reserved by manufacturer

IR Reserved by manufacturer

Po003 | Basic function selection switch 3 ‘

0000 ‘ Y

e By i d

o 8 4 D
b

1E A A7 5 A0 )
0 | % ADS-ADNSEhOS-hORH B Fr il

15 W (0 B TT X%

1 | (EEEADS~AOSEbO5S-bORHHE B il

IR CilTEE)

0 | BRfE]

A M A L

N I

T I BEHE

0 | GRS

| | feeEnt M sEshEe (Mt e ). AalERRESET)

534 Bit 3
55247 Bit 2
5 1A Bit 1
504 Bit 0

Wil as CIEERAToSa) IREALRETT R

Common encoder (non-serial encoder) alarm enable

switch

O] A05~A08 5 b05~b08 HE K

Disable A05 - A0S or b05 - b08 alarm detection

{ffiE A0S~A08 Y b05~b08 A il

Enable AO5 - AO8 or b05 - b08 alarm detection

LY ER GEZRTD

Preset constant (do not change)

S

Reserved by manufacturer

S

Reserved by manufacturer
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I 1] 45 AR A E TG

Momentary outage alarm enable switch

W [ 42 R — F AR

No alarm for momentary outage of one cycle

W [k 452 R — i 4R

Alarm for momentary outage of one cycle

P R ATRETT G

Overload enhancement enable switch

RPN EIG R D e

Disable overload enhancement function

fir e B amhfe (B s 3ne )y, & HIAEM
E VLR RED)

Enable overload enhancement function (enhance
overload capacity, suitable for occasion with

frequent start and stop)

Po004 | Basic function selection switch 4 ‘ —_— ‘ —_— ‘ 0100 ‘ Y ‘
H By BaEm M
CrC
0 |1 i
1|V e
SRR (EE)
0 | X BH{EE 35w
1 | (i S ship
R RETT X
(MBS E=TE £
U | (REE S R T T PO
5347 Bit 3
52 AL Bit 2
5 1AL Bit |
55047 Bit 0
TR G722 ) Preset constant (do not change)
IR Reserved by manufacturer
IR Reserved by manufacturer
TR G722 ) Preset constant (do not change)
IR Reserved by manufacturer
IR} S 40 A BE TR Low-frequency jitter suppression enable switch
K AEAEL B0l Disable low-frequency jitter suppression
A REARAER} B 413 Enable low-frequency jitter suppression
HEZEHREAL RETT K Out-of-tolerance alarm enable switch
I P B ZE R Ay Disable out-of-tolerance alarm detection
A REHE ZEHCEAT I (i 22 11 B8 {6 KT PoS504 I | Enable out-of-tolerance alarm detection (alarm will
D be given when offset counter value exceeds Po504)
Pol00 | Speed loop gain 1~2500 0.1 Hz 400 N
Pol01 | Speed loop integral time parameter 1 ~ 4000 0.01ms 2000 N
Pol02 | Position loop gain 1 ~2000 0.1/s 400 N
Po103 | Ratio of moment of inertia 0~ 20000 1% 0 N
Po104 | Second velocity loop gain 1~ 2500 0.1 Hz 400 N
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Pol05 | Second speed loop integral time
1 ~ 4000 0.01ms 2000 N
parameter
Pol06 | Second position loop gain 1 ~2000 0.1/s 400 N
Pol107 | Offset (speed offset) 0~ 450 1r/min 0 N
Pol08 | Scope of offset stack 0~ 5000 I-command pulse 10 N
Pol09 | Feedforward 0~ 100 1% 0 N
Pol10 | Feedforward filtering time
0~ 640 0.1ms 0 N
parameter
Polll | Accelerated speed freeforward
0~ 100 1% 0 N
percentage
Pol12 | Accelerated speed feedforward
0~ 640 0.1ms 0 N
filtering time parameter
Pol13 | Gain application switch 0000 ~ 0064 — 0000 Y

S

HL

E

LAy R S R

CELF i Poll4)

PE L ET

CEHLP i sPoLS)

LR R 1

AP e s Po 6D

CAfRAE B IR % B 2 FF

(R B E:PcILT)

BT X

s ) J;! L+
O V) (1452 550

s

SRl G EL) . (G-SELfnS)

HUH T S

LR W W 3 £ U

EEMEMTH 10/ mins)

e B

R 8 A

I HPem

5534 Bit 3
552 47 Bit 2
IR Bit 1
550 {7 Bit 0
T Ik HE Module switch selection

LA B AR 20 60 ORPisE :Pol14)

Based on internal torque command (electrical level
setting: Po114)

DU R 2601 CRE P E :Poll5)

Based on internal speed (electrical level setting:
Pol15)

DUIE 0 4541 CREP- 1 E :Pol16)

Based on accelerated speed (electrical level setting:
Pol16)

LU A2 ik b4 o0 60 ORePiseE :Poll7)

Based on offset pulse command (electrical level
setting: Po117)

BT R

Without module switch function

I ) i DI 25

Selection of auto gain switch conditions
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o Bahg et D) CRE 2058 —AIE )

Non-auto gain switch (fixed to first group gain)

HMBIT I i V) # (G-SEL 15 5)

External switch gain switch (G-SEL signal)

HHAHTE > e

Torque percentage switch

D AR S

Switch only under position offset

25 I EEEE (10r/min/s)

Given accelerated speed value (10 r/min/s)

o e T A Given speed value
B EfR RN With position command input
NG Reserved by manufacturer
NG Reserved by manufacturer
Pol14 | Module switch (torque command) 0~ 300 1% 200 N
Poll5 | Module switch (speed command) 0~ 10000 1r/min 0 N
Pol16 | Module switch (accelerated speed )
0~ 3000 10 r/min/s 0 N
command)
Pol17 | Module switch (offset pulse) 0~ 10000 1-command pulse 0 N
) ) ) 0.1 ms (single 0.2 ms (double
Pol18 | Gain switch delay time 0~ 20000 0 N
axis) axis)
Pol19 | Gain switch range 0~ 20000 free 0 N
When Pol13.1 = 2, the unit is 1%
When Pol13.1 =3, the unit is 1 command pulse
When Pol13.1 =4, the unit is 10 r/min/s
When Pol13.1 =5, the unit is 1 r/min
When Pol13.1 =6, the unit is 1 command pulse
o ) ) ) 0.1 ms (single 0.2 ms (double
Pol120 | Position gain switch time 0~ 20000 0 N
axis) axis)
Pol21 | Gain switch hysteresis 0~ 20000 I-command pulse 0 N
Pol122 | Friction load 0~ 3000 1%o 0 N
Pol23 | Friction  compensation  speed
0~ 100 Ir/min 0 Y
hysteresis area
Pol124 | Viscous friction load 0~ 20000 1 %o/1 krpm 0 N
Pol125 | Friction gain 0~ 30000 0 N
Pol26 | Speed observer cycle 0~ 100 0.1ms 0/35/70 N
Pol127 | Online autotune switches — — 1340 Y/N
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i JAH F]*JJ""“ s

WA

(B SIETH MR i s

WO ST R R R

i)

Tk | b || = | S S

W

(Ewisiir A ERE =R ES) Y

EHME (EaisirH EmRRy ?H:b:’:i’?]

WH OB an

SR L B

|| =

g Joeaia

)

EHAYE (EaETHE ﬂf"BU"S{{‘.iLJ M)

F | ik T

) 18 23 ) BRI 1 3 3

0 | ril s e (@ sh il MR ph L "&Hlf“ e W 0l T K,
fm L & 2 """ft.:i“if'\l K.
o, o LS T AR S M R e R M .

I e e

REMS SR EENTE, FERARTERMNN N

mﬁmfum'

0 BEHEH Wy COW — CW
1 |BEF BN 2. EHGE: CCW = CW
| e A, EEA N COW — CW
3 | Befr Y 4. EEAM: CCW—CW .
4 | HedEA: M, BESE: CW - COOCW )
5 | Bedbm: 2. BEHTE: CW—CCW
6 |HedbmEd. 8, EEE: CW—CCW
T | Bt 4. AR CW—CCW
K DA Bit 3
5240 Bit 2
%14 Bit 1
07 Bit 0
SEIN H B3 5 1 E Real-time auto gain setting
IV S Power reboot
TGS [ B0 26 1 Non-real-time auto gain adjustment

WA GEAIZATIN B AT 2215

Normal mode (suitable for operations without
change in load inertia)

W GEGEBIT A EA IR NS S | Normal mode (suitable for operations with little
change in load inertia)
AR GEGEATI R R K% ) | Normal mode (suitable for operations with great

change in load inertia)

HE A GEAIBITIN R B 2 5

Vertical load (suitable for operations without change

in load inertia)

HEE A GEAIBITIN R AR RN )

Vertical load (suitable for operations with little
change in load inertia)

HE A GEAIBITIN TR AR KIS 5

Vertical load (suitable for operations with great
change in load inertia)

SN A 8 G U E B 3%

Selection of machine stiffness for real-time auto gain

HL Y5 ) Power reboot
A DA PRSI [ 236 25 W EE I LN . IEZ | Machine  stiffness  during real-time auto gain
EAH AT, mi Bk . adjustment may be selected. The larger the
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parameter value is, the quicker the response will be.
WRSHIR BRI K, R ok E R | If such parameter is set very high all at once, system
Ak, FEWLSSA R . gain will change significantly, leading to great shock
to machine.
AR —NMEUME, AR AIHLES B ATIRBLA A | It is recommended to set a small value and gradually
I 328 20 B BRI select larger stiffness while monitoring operating
status of machine.
IR Reserved by manufacturer
WA SRR AR Normal auto adjustment mode setting
HL Y5 T Power reboot
e A 1B, R T : CCW — CW Rotating circles: 1; direction: CCW — CW
e K. 2 B, i 7 CCW — CW Rotating circles: 2; direction: CCW — CW
e A 3 Bl i 7 CCW — CW Rotating circles: 3; direction: CCW — CW
e A 4 B, iR T CCW — CW Rotating circles: 4; direction: CCW — CW
e 1B, e i : CW — CCW Rotating circles: 1; direction: CW — CCW
e 2 B, e i CW — CCW Rotating circles: 2; direction: CW — CCW
e A 3 Bl iR 7 CW — CCW Rotating circles: 3; direction: CW — CCW
e VR 4 B8, e : CW — CCW Rotating circles: 4; direction: CW — CCW
Po200 | Position control command form
— — 0000 Y

selection switch

eyl medn Edy Eade
HO OO

i R iy B oy G

{7 IELOFFIM ify B (i B b BTG B A B i B e

A BOFFECRIPIET, At e (R s Rk

{FBOFFEREI PR, (R RRSh) HHER (e85 Ik p

i 5+ bk

CW+OOW

AHI+BIE (1180

AM+BIE (2458

AM+BIE (455D

PULSIE® HHLER, SIGN{ESAELR

PULSIE-S AR, SIGNIESIR

PULSIE-% R . SIGNIE-> TRk

PULSIESHLE., SIGNIESRRE

| S M A S TR M BB

B TR (A 5 1R -2 W AR 2

5347 Bit 3
2 A Bit 2
E BRI Bit 1
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55047

Bit 0

DA% I By X

Offset pulse clearing method

fal e OFF i B A% i, AR I AN B i % fik
i

Under servo OFF, clear offset pulse; under over
travel, not clear offset pulse

filfle OFF sGHERENS, ANE BRIk it

Under servo OFF or over travel, not clear offset

pulse

filfle OFF BGHREIS (AN ERSN) FEER M Ik T

Clear offset pulse when servo is OFF or during
overtravel (except for zero clamping position)

SRR SERIZS

Command pulse form

B

Sign + pulse

A FHB A (O 50D

A phase + B phase (1x frequency)

A FH+B HH (2 f550)

A phase + B phase (2x frequency)

A FH+B AH (4 f540)

A phase + B phase (4x frequency)

B4 Bk S IR

Negation of command pulse signal

PULS #8584 ANHU S, SIGN 84 ANHU

No negation for pulse command and sign command

PULS 84 AU, SIGN $54HUx

No negation for pulse command and negation for

sign command

PULS #5402, SIGN 454 ANHLU%

Negation for pulse command and no negation sign

command

PULS #5428, SIGN #54 HUx

No negation for pulse command and sign command

Filter selection

e i R s AN &

Bus drive signal command input filter

SR AT A5 5 15 AN DSBS

Collector open-circuit signal command input filter

Po201 | PG frequency dividing 16 ~ 32768 1 P/rev 2500 Y
Po202 | First  electronic  gear  ratio
1 ~ 65535 — 1 Y
(numerator)
Po203 | First  electronic  gear  ratio
1 ~ 65535 — 1 Y
(denominator)
Po204 | Second electronic gear ratio
1 ~ 65535 — 1 Y
(numerator)
Po205 | Position command
acceleration/deceleration time 0~ 6400 0.1ms 0 N
parameter
Po206 | Position command filtering form
] 0~1 — 0 Y
selection
Po300 | Speed command input gain 0~ 3000 (r/min)/V 150 N
Po301 | Internal speed 1 0~ 6000 Ir/min 100 N
Po302 | Internal speed 2 0~ 6000 Ir/min 200 N
Po303 | Internal speed 3 0~ 6000 1r/min 300 N
Po304 | Jogging (JOG) speed 0~ 6000 1r/min 500 N
Po305 | Acceleration time of soft start 0~ 10000 1 ms 0 N
Po306 | Deceleration time of soft start 0~ 10000 1 ms 0 N
Po307 | Speed command filtering constant 0~ 10000 1 ms 0 N
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Po308 | Rise time of S curve 0~ 10000 1 ms 0 N
Po309 | Speed command curve form —_— —_— 0000 Y
A Frr o el
0 | B
W EE]
2| DR
[ '%i-;z'lii
1 | = ol
0 | HEiTERH
1 |{E
2 |$
R
IS (R
KR A Bit 3
5 2 AL Bit 2
5 1AL Bit |
55047 Bit 0
B ashJi i Soft start method
FhIE Trapezoid
S hgk S curve
I s iR Acceleration and deceleration filtering
Iy =X Acceleration and deceleration filtering form
—IRIEBE First filtering
ZIRUEK Second filtering
S &k bk I Selection of S curve ratio
A 2k Close to linearity
fik Low
Hh Central
[ Height
NG Reserved by manufacturer
Po400 | Torque command input gain 10 ~ 100 0.1V/rated torque 30 N
Po401 | Torque command filter time 0250 0.1ms 4 N
parameter
Po402 | Second torque command filter time 0250 0.1ms 4 N
parameter
Po403 | Positive torque limit 0~ 300 1% 300 N
Po404 | Negative torque limit 0~ 300 1% 300 N
Po405 | External limit of forward torque 0~ 300 1% 100 N
Po406 | External limit of reserve torque 0~ 300 1% 100 N
Po407 | Limit of plug braking torque 0~ 300 1% 300 N
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Po408 | Speed limit under torque control 0~ 6000 1r/min 1500 N
Po409 | Frequency of notch filter section 1 50 ~ 5000 1Hz 5000 N
Po410 | Depth of notch filter section 1 0~ 100 — 10 N
Po411 | Frequency of notch filter section 2 50 ~ 5000 1 Hz 5000 N
Po412 | Depth of notch filter section 2 0~ 100 — 10 N
Po413 | B type vibration frequency 10 ~ 1000 0.1 Hz 1000 N
Po414 | B type vibration damping 0~200 — 25 N
Po500 | Positioning completion width 0~ 5000 1 command unit 10 N
Po501 | Zero clamping level 0~ 3000 1r/min 10 N
Po502 | Rotation detection of electric level 0~ 3000 Ir/min 20 N
Po503 | Same-speed signal detection width 0~ 100 1r/min 10 N
Po504 | Offset pulse overflow level 1~32767 256 command unit 1024 N
Po505 | Latency time for servo to turn on 0~ 2000 ms 0 N
Po506 | Brake command - delay time for
0~ 500 10ms 0 N
servo OFF
Po507 | Level for output speed of brake
0~ 6000 Ir/min 100 N
command
Po508 | Brake command latency time when
) 10~ 100 10ms 50 N
servo is OFF
Po509 ) ) 8765 (double
Input signal selection 1 — — 4321 Y )
axis/b)
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/S-ON{EE 4HE
B el y 4

| ML (CH3-14) VSR A E SO

INZ (CH315) v )68 4 O

IN3 (CH3-160 S 655 5 O i

INd (CH3ITY 65 5O

INS (CH3-39 88 50

|ING (CA348) IS L5556 ORI

| N7 (CA34D A S SO

| INE (CA3-42) kAR A0

| o | e | |

| SN

[P-CONEGE SHE (CHONMPES)D

e HE

P-OT {55 4 ( H5OFF M3 ik ¥ )

| e S AN S PR

INL (CH3-14) IS 65 5 Onr i

INZ (CN315) IS 5HONMHiE

IS (CH3 160 &% 5o

| 14 CCH3-1T NS S A O

| TINS5 (CH3-3% B ASE SO

ING (CH3-400 &% LW

IN7 (CH34D W65 5O

INE (CH342 W65 5 OTH

Nl | | e | |

| Ha NSk PR

]

_OT {559 (HOFF i - i # sh)
| eSS AN S RS

| INL (CN3-14) R AEE HOTHE N

| M2 (CA3-15D iRk A SO

| 1TM3 (CH3-160 N ASE SO

INd (CH3-17D 655 H O

INS (CH3-39) k&% Lo

ING (CH3-400 I )60 5O

IN7 ([CH34D W65 L O

INE (CH342) A 50N

A IR AL AR L ]

| RGNS Ak KENHTS

9534

Bit3

552 fir

Bit 2

55147

Bit 1

550 47

Bit 0

/S-ON 15 54 ic

/S-ON signal distribution

AR S VPN Wy o

Set signal fixed to be "inactive"

IN1 (CN3-14) HHiN{E 54 ON BH %L

Active when IN1 (CN3-14) input signal is ON

IN2 (CN3-15) HHiN{E 54 ON BH %L

Active when IN2 (CN3-15) input signal is ON

IN3 (CN3-16) HIHINA{E 5 A ON BH %L

Active when IN3 (CN3-16) input signal is ON

IN4 (CN3-17) HIHiN{E 54 ON BH %L

Active when IN4 (CN3-17) input signal is ON

IN5 (CN3-39) HIHiA{E 5 4 ON KA %L

Active when IN5 (CN3-39) input signal is ON

IN6 (CN3-40) HIHiIN{E 5 A ON KA %L

Active when IN6 (CN3-40) input signal is ON

IN7 (CN3-41) HIHiN{E 54 ON KA %L

Active when IN7 (CN3-41) input signal is ON
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INS (CN3-42) HHiN{E 54 ON A%

Active when IN8 (CN3-42) input signal is ON

Rifs s HREN AR

Set signal fixed to be "active"

/P-CON 15573t (Chj ON I P 554D

/P-CON signal distribution (P control when input
signal is ON)

I b

Ditto

P-OT {5 543/ (A OFF IN 2% 11 E R 3K )

P-OT signal distribution (positive rotation side drive
prohibited when input signal is OFF)

R 5 — FLR 2 AR 1 I N g 5)

Set signal fixed to be "positive rotation side drive
prohibited"

IN1 (CN3-14) IG5 4 ON WAL Active when IN1 (CN3-14) input signal is ON
IN2 (CN3-15) HHIAME 54 ON WAL Active when IN2 (CN3-15) input signal is ON
IN3 (CN3-16) HIHIA(E 54 ON WAL Active when IN3 (CN3-16) input signal is ON
IN4 (CN3-17) HHIAME 54 ON WAL Active when IN4 (CN3-17) input signal is ON
IN5 (CN3-39) HHIAME 54 ON WAL Active when IN5 (CN3-39) input signal is ON
IN6 (CN3-40) HIHIAME 54 ON WAL Active when IN6 (CN3-40) input signal is ON
IN7 (CN3-41) HHIAME 54 ON WAL Active when IN7 (CN3-41) input signal is ON
IN8 (CN3-42) HHIAME 54 ON WAL Active when IN8 (CN3-42) input signal is ON

R 5 — LR 2 D SRVF IE R N 9K 5)

Set signal fixed to be "positive rotation side drive
enabled"

N-OT {55 e (A OFF 4% 11 s L 2K 5D N-OT signal distribution (negative side drive
prohibited when input signal is OFF)

VA5 T — B 2 1k R 9k 5l Set signal fixed to be '"negative side drive
prohibited"

IN1 (CN3-14) IG5 4 ON WAL Active when IN1 (CN3-14) input signal is ON

IN2 (CN3-15) HHIAME 54 ON WAL Active when IN2 (CN3-15) input signal is ON

IN3 (CN3-16) HHIA(E 54 ON WAL Active when IN3 (CN3-16) input signal is ON

IN4 (CN3-17) HHIAME 54 ON WAL Active when IN4 (CN3-17) input signal is ON

IN5 (CN3-39) WG 54 ON WAL Active when IN5 (CN3-39) input signal is ON

IN6 (CN3-40) HIHIAME 54 ON WAL Active when IN6 (CN3-40) input signal is ON

IN7 (CN3-41) HHIAE 54 ON WAL Active when IN7 (CN3-41) input signal is ON

IN8 (CN3-42) HHIAME 54 ON WAL Active when IN8 (CN3-42) input signal is ON

Refe s —HERIEd S s

Set signal fixed to be "negative rotation side drive
enabled"
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Parame Power

Name Setting range Setting unit Factory setting Remarks
ter No. reboot
Po510 ) . 8765 (single 0000 (double
Input signal selection 2 —_— —_— ) Y )
axis) axis)
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/ALM-RST &S5 (AOFF35 0N HABNE)
s AMEROFF

M (CAG14 A ES S

INZ (CH3-150 B8 50T

IN3 (CR3168) S Lo

INd (CAGIT WA SOV

ING (CH3-3% WAL 5O

ING (CP3400 BEAEE HoHY

INT (CHAG41D R AE2AHHE

INE [(CH342) Wik 6550

\l“ﬂhmh[“ﬂﬂ.

s ANEELON

ICLEEE 4%
o | S onEs i

P-CLEES 4K
o HME

N-CLiz5S 4%
= HE

553 Bit 3

5 2 4 Bit 2

1A Bit 1

550 fif Bit 0

/ALM-RST {5 543l (M OFF 425 ON I i5RExrH | /ALM-RST signal distribution (remove alarm when
) turning from OFF to ON)

W55 —HI e OFF Set signal fixed to be "OFF"

IN1 (CN3-14) HHIAME 54 ON WAL Active when IN1 (CN3-14) input signal is ON
IN2 (CN3-15) HHIAME 54 ON WAL Active when IN2 (CN3-15) input signal is ON
IN3 (CN3-16) HHIA(E 54 ON WAL Active when IN3 (CN3-16) input signal is ON
IN4 (CN3-17) HHIAME 54 ON WAL Active when IN4 (CN3-17) input signal is ON
IN5 (CN3-39) WG 54 ON WAL Active when IN5 (CN3-39) input signal is ON
IN6 (CN3-40) HIHIAME 54 ON WAL Active when IN6 (CN3-40) input signal is ON
IN7 (CN3-41) HHIAME 54 ON WAL Active when IN7 (CN3-41) input signal is ON
IN8 (CN3-42) HHIAME 54 ON WAL Active when IN8 (CN3-42) input signal is ON
Y15 5 — B2 h“ON” Set signal fixed to be "ON"

/CLR 15 54 i /CLR signal distribution

55/S-ON (& 5 22 i AH 7] Same with /S-ON signal conversion

/P-CL A% 573t /P-CL signal distribution

] Ditto

/N-CL {5 543 i /N-CL signal distribution

I b Ditto

Po511

Input signal selection 3

0000 K
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09 | 5/s.ONfESTRERE

I 0-4 | G- l

lll-*l||‘§]J: |

POSHESSE

307 Bit 3

E vl Bit 2
At Bit 1
007 Bit 0
/G-SELf5 54 it /G-SEL signal distribution
55/S-ON{E 5 A2 e AH ] Same with /S-ON signal conversion
/POSOfF 5 4 it /POSO signal distribution
A I Ditto
/POSIF 5 4L /POS1 signal distribution
A I Ditto
/POS2{% 543t /POS?2 signal distribution
A I Ditto
PoS12 | Input signal selection 4 — — 0000 K
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09 | 5/5-ONES TR

I“"' | 5/5-ONESTHRER |

0-9 | 5/S-ONR S ZR 18R

09 | 55-0N{ESTERAm

34 Bit 3
B2 Bit 2
LA Bit 1
i Bit 0
55/S-ON{&E 5 A2 i AH ] Same with /S-ON signal conversion
55/S-ON{E 5 A2 e AH ] Same with /S-ON signal conversion
55/S-ON{&E 5 A2 i AH ] Same with /S-ON signal conversion
55/S-ON{E 5 A2 e AH ] Same with /S-ON signal conversion
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Po513

Output signal selection 1 —_

0321  (double
axis/A)
0654 (double
axis/b)

—_— 4321 Y

RS =0l (AL M)

Tt (FENRER )

FhOUT 1 ECHE-7. 5)YIMRRE T ik

e OUT 2 ECHG-9_ 104IREE AR R -

e OO 4 ECNG-32_ 33 SIEE T R & =5

OO 5 §CNG-34. 350 9IS 7 kR 5

8
1
2
3 | ¥ OUT 3 CAG-1L. 12 SRS Tk k6 5
4
5
&

W OUT 6 ICAG-36. 37) SRS TR S 5

B P NS =5 (TGON)
o ME

IR % B 4R - il  S-RDY)
o HE

5347 Bit 3
2L Bit 2
14 Bit 1
5047 Bit 0
fAIRAREAF 5 (ALMD Servo alarm signal distribution (ALM)

T (AMERZAE )

Inactive (not using the signal)

WITOUT1 (CN3-7. 8) #hum iz ikfE

Output such signal via OUT1 (CN3-7 and CN3-8)

output terminal

TOUT2 (CN3-9. 10) #ihim iz Likfs

Output such signal via OUT2 (CN3-9 and CN3-10)

output terminal

output terminal

OUT6 (CN3-36. 37) f#ithium iz ik

m@m@m@m@m@m

Output such signal via OUT6 (CN3-36 and CN3-37)

output terminal

HIFOUT3 (CN3-11. 12) #thug 4% L& | Output such signal via OUT3 (CN3-11 and CN3-12)
5 output terminal

WiTOUT4 (CN3-32. 33) #yiiim Fé % Lk | Output such signal via OUT4 (CN3-32 and CN3-33)
5 output terminal

HIFOUTS (CN3-34. 35) #thug 4% L& | Output such signal via OUTS (CN3-34 and CN3-35)
%

LBNK0)

%

SERLTEIAR 5 /3L (JCOIND / [Al#EAS {5 = 47 L | Positioning completion signal distribution
(/V-CMP) (/COIN)/same-speed detection signal distribution
(/V-CMP)
I | Ditto
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HL LI F A A 5 43 BE (/TGON) Motor rotation detection signal distribution (/TGON)
I b Ditto
A e 28 26 (% 5 73 Be (/S-RDY) Servo ready signal distribution (/S-RDY)
I b Ditto
PoS14 . _ 0000 (double
Output signal selection 2 —_— —_— 0065 Y
axis)
H %”?fi f:ﬂ Fig Zeo
B GAS R (PGC)
347 Bit 3
2 Bit 2
S Bit 1
EHVA Bit 0
FHAE PR A 5 0 Be (JCLT) Torque limit output signal distribution (/CLT)
5 ALMAE 52 A [7] Same with ALM signal conversion
#1557 (/BK) Brake signal distribution (/BK)
I b Ditto
iy i fE 5L (/PGC) Encoder origin signal distribution (/PGC)
I b Ditto
NG Reserved by manufacturer
Po515 | Output signal selection 3 | _ _ 0000 K

Bl B Wan Faa
O 0010

VA AB LR BB

e Shiod s S 4k AD o

/InPosMNumi )

UnPosMhuml )

WA S hin2dn 54

InPosMNum )

ClnPosMum3 )

5347 Bit 3
2L Bit 2
14 Bit 1
5047 Bit 0
PN AL AR R B AL 2 BT B 41 S bit0fF 543 L | Current data set number bit 0 signal distribution
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(/InPosNum0)

when internal position control is in place
(/InPosNum0)

I b

Ditto

DA ST s A N A B 4 S bit 145 5
(/InPosNuml )

Current data set number bit 1 signal distribution
when internal position control is in place
(/InPosNuml)

I b

Ditto

VA SRS B R BT IS 2 B B 45 bit2 5 5 7 id
(/InPosNum?2)

Current data set number bit 2 signal distribution
when internal position control is in place
(/InPosNum2)

[F] b PSR s B I 2 i A 2 5 bit3 (5 5
e (/InPosNum3)

Current data set number bit 3 signal distribution

when internal position control is in place

(/InPosNum3)
] Ditto
Po516 | Reserved by manufacturer — — — N
Po517 | Input port filtering time parameter 0~ 1000 0.1ms 1 N
Po518 | Alarm  input  filtering  time
0~3 1 N
parameter
Po519 | Active input port signal level
potp & — — 0000 N
selection 1

Hh [

CN3-1680 2 Frifd Tk
o1 ME

CN3-1TH M # ¥0a Tid
ol |HE

5347 Bit 3
EEX A Bit 2
LA Bit 1
£ 1Vl DA Bit 0

CN3- 145 N 30 Ik FE

CN3-14 active input level selection

BINES5ON (LHE) A%k

Active when input signal is ON (L level)

HINE5OFF (HH ) A%k

Active when input signal is OFF (H level)

CN3-155 N B R ik FE

CN3-15 active input level selection

A E Ditto
CN3-168i N\ A R P IEFE CN3-16 active input level selection
A E Ditto

CN3-175Hi N R Ik FE

CN3-17 active input level selection
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[A] I ‘ Ditto

Po520 | Input port signal logic selection 2 ‘ — ‘ — 0000 ‘ N ‘

HO e

CN3-28 ) e TR
ol HE

ERIA Bit 3

24 Bit 2

At Bit 1

EHAILYA Bit 0

CN3-39% N A & H L £F CN3-39 active input level selection
5 CN3- 148 N\ W% BEAH TR Same with CN3-14 input level selection
CN3-40% N\ A 2 P IE PR CN3-40 active input level selection
[] I Ditto

CN3-4 1 N A R P IEFE CN3-41 active input level selection
[] I Ditto

CN3-42 N R P IE PR CN3-42 active input level selection
[] I Ditto

Po521 | Output ort signal negation
P P & & — _— 0000 N
selection 1

Ho T

OUT J(CN3-7.8 4k i B 5%

OUT HCN3-1L12)4 ik N 5%
o1 HE
OUT 4(CN3-32 33l N e % 9%
1| HE

ERIA Bit 3

24 Bit 2

LAt Bit 1

EHILA Bit 0

OUT1(CN3-7,8)fi H Hi s a5 OUT1 (CN3-7 and CN3-8) output negation selection
N Not negation
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B

Negation

OUT2(CN3-9,10)% H Y s 1% £

OUT2 (CN3-9 and CN3-10) output negation

selection

I b

Ditto

OUT3(CN3-11,12)%r H H ek 4%

OUT3 (CN3-11 and CN3-12) output negation

selection

I b

Ditto

OUT4(CN3-32,33 )i i H e ke 4%

OUT4 (CN3-32 and CN3-33) output negation

selection

Gl

Ditto

Po522 | Output port signal negation

selection 2

—_— 0000 N

Cmimim i

5347 Bit 3
EEX A Bit 2
LA Bit 1
£ 1Vl DA Bit 0

OUTS5(CN3-34,35)% H B sk £

OUTS5 (CN3-34 and CN3-35) output negation

selection

I b

Ditto

OUT6(CN3-36,37)% HH B s %

OUT6 (CN3-36 and CN3-37) output negation

selection

I b

Ditto

S

Reserved by manufacturer

Po600 | RS-485 communication parameter

selection switch

— 0151 Y
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0 | 4800 bps

1 | 9600 bps
1 | 19200 bps
3 [ 38400 bps

0|7. N, 2
1 |7 E. 1
; ; f: ; Modbus, ASCIT
4 |8 E, 1
S 18 0.0
6 |8, N, 2
7 |8 E: 1 Modbus, RTU
8|8 0,0

347 Bit 3
21 Bit 2
S Bit 1
EHVA Bit 0
pTREN & NSk o Communication baud rate selection
T TH PO FE Communication protocol selection
IR Reserved by manufacturer
IR Reserved by manufacturer
. RS-485 communication  axis |~ 127 - I (A axis) v 2 (b axis)
address
Po602 | RS-485 communication timeout 0~ 1000 100 ms 0 N
parameter
Po603 | Reserved by manufacturer — — 0000 N
Po604 | Reserved by manufacturer — — 0000 N
Po605 | Reserved by manufacturer — — 0000 N
Po606 | Reserved by manufacturer — — 0000 N
Po607 | Reserved by manufacturer —_— —_— 0000 N
Po608 | Reserved by manufacturer — — 0000 N
Po609 | Reserved by manufacturer —_— —_— 0000 N
Po610 | Type of data set 8 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po611 | Low position value of Data Set 8 -9999~+9999 1-command pulse 0 Y
Pool2 High position value of Data Set 8 -9999~+9999 10000-command 0 Y
pulse
Po613 | Speed of data set 8 0~ 6000 rpm 100 Y
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Po614 | Step change attribute in Data Set 8 ‘ —

- 0000 K

&S24 (POSSTEP) MY

F 3.3

iR E IR

R

S5 (POSPOSH RN

3 | SE A POSPOSE) BRYT

b 50 Ul b & 02 Y

" | EER
1|5 (A
2 | (OR)
8 | Absctine
1 | Stersburd
1 | Bolferal
3 | Blesbioglew
4 | Blrating Previss:
5 | BleskiongN et
6 | BlendingH igh
340 Bit 3
240 Bit 2
AL Bit 1
EHVa Bit 0
B 2 D S A 12870 Data set step change condition 1 type
p/oe i No condition
FEIR Delay

=4 (/POS-STEP) [FIRKFhv

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) (1) HL -

Level of signal input (/POS-STEP)

Hm 0P F 2R

Data set step change condition 2 type

T No condition
FEIR Delay

=N (/POS-POSO) [k

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) (1) HL

Level of signal input (/POS-POS0)

oL AT LD R 18] 12

Logic between step change condition 1 and 2

o No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ VR PV Step change transitional manner

Po615 | Step change condition value 1 in
0~ 65535

data set 8

—_— 0 Y
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- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po616 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 8
Ditto
Po617 | Subsequent data set number after
0~ 14 —_— 9 Y
data set 8
Po618 | Type of data set 9 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po619 | Low position value of Data Set 9 -9999~+9999 1-command pulse 0 Y
Po620 10000-command
High position value of Data Set 9 -9999~+9999 0 Y
pulse
Po621 | Speed of data set 9 0~ 6000 rpm 100 Y
Po622 | Step change attribute in Data Set 9 — — 0000 Y

&S24 (POSSTEP) PRk Y

F 3.3

i R E IR

R

S24%) (POSPOSE) AN

3 | S POSPOSE) BRYT

b 50 Ul b E 02 Y

1 | 5 (AND)

z | = ®)

35 o
Alciiog

Starsburd

Blersbingl ewr

=y ————

Blexnliog N et

AL E LR R

————
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553 Bit 3

5 2 4 Bit 2

1A Bit 1

550 fif Bit 0

B DA 1 B Data set step change condition 1 type
p/ve i No condition

HEIR Delay

=5 HIN (JPOS-STEP) [FIfikitis

Pulse edge of signal input (/POS-STEP)

=5 HIN (JPOS-STEP) [F)HL

Level of signal input (/POS-STEP)

Hm 0D 501 2 R

Data set step change condition 2 type

T No condition
REIR Delay

Z5 N (JPOS-POS0) [Pk iis

Pulse edge of signal input (/POS-POS0)

Z5HIN (JPOS-POS0) [F)HL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

PPk 75 Step change transitional manner

Po623

Step change condition value 1 in
0~ 65535
data set 9

- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0
- Pulse edge required for step change:

Value 0: rising edge

Value 1: falling edge

Value 2: rising edge or falling edge
- Level required for step change:

Value 3: 1 level

Value 4: 0 level

65535, unit: ms

Po624

Step change condition value 2 in
0~ 65535
data set 9

Ditto

Po625

Subsequent data set number after 014
data set 9

Po626

Type of data set 10 0~2

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po627

Low position value of Data Set 10

-9999~+9999

I-command pulse 0 Y

Po628

High position value of Data Set 10

-9999~+9999

10000-command 0 Y
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pulse

Po629 | Speed of data set 10 0~ 6000

rpm 100 Y

Po630 | Step change attribute in Data Set

10

—_— 0000 Y

%3%@ Haer %t%&* Fa

S b e Y
0 | T

iR

]
1 [fAS®WA (POSSTEP) MIBkapiE
i |15 SWA UPOSSTEP) HLLE

BER 15

1
2 A eMA (POS-POS0) B
3

iHE% A (UPOS-POSD) B

#0 FeiF R L 2 )
0 | JCEE

1 |45 (AND)
? |6k (OR)

0 Aborting

Buffered

Blendingl.ow

1
1
3 | BlendingPrevious
4
5

BlendingNext
RBlendingHigh

H347 Bit 3

240 Bit 2

EEDA Bit 1

EHILIA Bit 0

AR AP S 1288 Data set step change condition 1 type

gt No condition

FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL P

Level of signal input (/POS-STEP)

Hm 0P F 2R

Data set step change condition 2 type

y s No condition
FEIR Delay

=N (/POS-POSO) [k

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

oL AT LD R 18] 12

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ VR PV Step change transitional manner
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Po631

Step change condition value 1 in
0~ 65535
data set 10

- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po632

Step change condition value 2 in
0~ 65535
data set 10

Ditto

Po633

Subsequent data set number after 014
data set 10

11

Po634

Type of data set 11 0~2

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po635

Low position value of Data Set 11 -9999~+9999

I-command pulse

Po636

High position value of Data Set 11 -9999~+9999

10000-command

pulse

Po637

Speed of data set 11 0~ 6000

rpm

100

Po638

Step change attribute in Data Set
11

0000
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S24%) (POSSTEF) AN

e ]

S5 UPOSSTEF) BRY

SEib Rk S
Fr 3.3

| e | et |

SEWA UFOSFOS) MEWE

SESA POSPOSH PRT

85 F M ARG =Y R

1 | &5 (AND)

z | % COR)

BB AR HE

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
4 | Blerskiog Previso:
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 40 Bit 2
1AL Bit |
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL

Level of signal input (/POS-STEP)

HAm 0D 5601 2 R

Data set step change condition 2 type

Jo4 A No condition
FEIR Delay

=N (/POS-POSO) [k v

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ IR PV Step change transitional manner

Po639 | Step change condition value 1 in
0~ 65535
data set 11
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- Unconditional: no transitional condition value

- Delay: value 0 65535: latency time 0 65535, unit: ms

- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po640 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 11
Ditto
Po641 | Subsequent data set number after
0~ 14 e 12 Y
data set 11
Po642 | Type of data set 12 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po643 | Low position value of Data Set 12 -9999~+9999 1-command pulse 0 Y
Po644 10000-command
High position value of Data Set 12 -9999~+9999 0 Y
pulse
Po645 | Speed of data set 12 0~ 6000 rpm 100 Y
Po646 | Step change attribute in Data Set
— — 0000 Y
12
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S24%) (POSSTEF) AN

marar ] .

S5 POSSTEF) BT

SEib Rk S
Fr 3.3

| e | et |

SEWA UFOSFOS) MEWE

SES PFOSPFOSH PERT

B 01 AR 12 Y R

1 | &5 (AND)

z | = COR)

BB AR HE

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
4 | Blerskiog Previso:
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 40 Bit 2
1AL Bit |
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL

Level of signal input (/POS-STEP)

HAm 0D 5601 2 R

Data set step change condition 2 type

Jo4 A No condition
FEIR Delay

=N (/POS-POSO) [k v

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ IR PV Step change transitional manner

Po647 | Step change condition value 1 in
0~ 65535
data set 12

8 (800) 555-63-74

www.purelogic.ru




- Unconditional: no transitional condition value

- Delay: value 0 65535: latency time 0 65535, unit: ms

- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po648 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 12
Ditto
Po649 | Subsequent data set number after
0~ 14 — 13 Y
data set 12
Po650 | Type of data set 13 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po651 | Low position value of Data Set 13 -9999~+9999 1-command pulse 0 Y
Po652 10000-command
High position value of Data Set 13 -9999~+9999 0 Y
pulse
Po653 | Speed of data set 13 0~ 6000 rpm 100 Y
Po654 | Step change attribute in Data Set
— — 0000 Y
13
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S5 (POSSTEF) AN

marar g .

S5 POSSTEF) BT

SEib Rk S
Fr 3.3

| e | et |

SEWA UFOSFOS) MEWE

SES PFOSPFOSH ERT

B 01 AR 12 Y R

1 | &5 (AND)

z | % COR)

i BB R A

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
4 | Blerskiog Previso:
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 40 Bit 2
1AL Bit |
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL

Level of signal input (/POS-STEP)

HAm 0D 5601 2 R

Data set step change condition 2 type

Jo4 A No condition
FEIR Delay

=N (/POS-POSO) [k v

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ IR PV Step change transitional manner

Po655 | Step change condition value 1 in
0~ 65535
data set 13
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- Unconditional: no transitional condition value

- Delay: value 0 65535: latency time 0 65535, unit: ms

- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po656 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 13
Ditto
Po657 | Subsequent data set number after
0~ 14 — 14 Y
data set 13
Po658 | Type of data set 14 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po659 | Low position value of Data Set 14 -9999~+9999 1-command pulse 0 Y
Po660 10000-command
High position value of Data Set 14 -9999~+9999 0 Y
pulse
Po661 | Speed of data set 14 0~ 6000 rpm 100 Y
Po662 | Step change attribute in Data Set
— — 0000 Y
14

8 (800) 555-63-74

www.purelogic.ru




S24%) (POSSTEF) AN

e

S5 UPOSSTEF) BRY

SEib Rk S
Fr 3.3

| e | et |

SEWA UFOSFOS) MEWE

SES POSPFOSH PERT

B 01 AR 12 Y R

1 | &5 (AND)

z | % OR)

BB AR HE

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
4 | Blerskiog Previso:
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 40 Bit 2
1AL Bit |
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL

Level of signal input (/POS-STEP)

HAm 0D 5601 2 R

Data set step change condition 2 type

Jo4 A No condition
FEIR Delay

=N (/POS-POSO) [k v

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ IR PV Step change transitional manner

Po663 | Step change condition value 1 in
0~ 65535
data set 14
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- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po664 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 14
Ditto
Po665 | Subsequent data set number after
0~ 14 — 0 Y
data set 14
Po700 | Type of data set 0 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po701 | Low position value of Data Set 0 -9999~+9999 1-command pulse 0 Y
Po702 10000-command
High position value of Data Set 0 -9999~+9999 0 Y
pulse
Po703 | Speed of data set 0 0~ 6000 rpm 100 Y
Po704 | Step change attribute in Data Set 0 — — 0000 Y

S5 (POSSTEP) Mol Y

F 3.3

i R E IR

R

S24%) (POSPOSE) AN

3 | SE A POSPOSE) BRYT

b 50 Ul b & 02 Y

1 | 5 (AND)

2| = ®)

35 o
Alciiog

Starsburd

Blersbingl ewr

=y ————

Blexnliog N et

AL E LR R

————
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553 Bit 3

5 2 4 Bit 2

1A Bit 1

550 fif Bit 0

B DA 1 B Data set step change condition 1 type
p/ve i No condition

HEIR Delay

=5 HIN (JPOS-STEP) [FIfikitis

Pulse edge of signal input (/POS-STEP)

=5 HIN (JPOS-STEP) [F)HL

Level of signal input (/POS-STEP)

Hm 0D 501 2 R

Data set step change condition 2 type

T No condition
REIR Delay

Z5 N (JPOS-POS0) [Pk iis

Pulse edge of signal input (/POS-POS0)

Z5HIN (JPOS-POS0) [F)HL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

PPk 75 Step change transitional manner

Po705

Step change condition value 1 in

data set 0

0~ 65535

- Unconditional: no transitional condition value

- Delay: value 0 65535: latency time 0

- Pulse edge required for step change:

Value 0: rising edge
Value 1: falling edge

Value 2: rising edge or falling edge

- Level required for step change:
Value 3: 1 level
Value 4: 0 level

65535, unit: ms

Po706

Step change condition value 2 in

data set 0

0~ 65535

Ditto

Po707

Subsequent data set number after

data set 0

0~ 14

Po708

Type of data set 1

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po709

Low position value of Data Set 1

-9999~+9999

I-command pulse 0 Y

Po710

High position value of Data Set 1

-9999~+9999

10000-command 0 Y
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pulse

Po711 | Speed of data set 1 0~ 6000

rpm 100 Y

Po712 | Step change attribute in Data Set 1

0000 Y

S24%) (POSSTEF) AN

Iy .

S2%A (FOSSTEF) FRY

Fr 3.3

B R B2

SEWA UFOSFOS) MEWE

| |

SES PFOSPFOSH ERT

835 F ARG E M =Y E

1 | &5 (AND)

z | % COR)

.7 T #ap.d

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
% | BleoatiogPrev3
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 41 Bit 2
1AL Bit 1
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL P

Level of signal input (/POS-STEP)

Hm 0D 501 2 R

Data set step change condition 2 type

y s No condition
FEIR Delay

=N (/POS-POSO) [k

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ VR PV Step change transitional manner
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Po713

Step change condition value 1 in
0~ 65535
data set 1

- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po714

Step change condition value 2 in
0~ 65535
data set 1

Ditto

Po715

Subsequent data set number after 014
data set 1

Po716

Type of data set 2 0~2

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po717

Low position value of Data Set 2 -9999~+9999

I-command pulse

Po718

High position value of Data Set 2 -9999~+9999

10000-command

pulse

Po719

Speed of data set 2 0~ 6000

rpm

100

Po720

Step change attribute in Data Set 2 —_—

0000
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S24%) (POSSTEF) AN

Irar g .

S2% (FOSSTEF) PRY

SEib Rk S
Fr 3.3

| e | et |

SEWA UFOSFOS) MEWE

SES PFOSPFOSH ERT

85 E AR E =Y E

1 | &5 (AND)

z | % COR)

BB AR HE

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
4 | Blerskiog Previso:
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 40 Bit 2
1AL Bit |
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL

Level of signal input (/POS-STEP)

HAm 0D 5601 2 R

Data set step change condition 2 type

Jo4 A No condition
FEIR Delay

=N (/POS-POSO) [k v

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ IR PV Step change transitional manner

Po721 | Step change condition value 1 in
0~ 65535
data set 2
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- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po722 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 2
Ditto
Po723 | Subsequent data set number after
0~ 14 — 3 Y
data set 2
Po724 | Type of data set 3 0~2 — 0 Y
0: data set is null
1: data set is in absolute motion
2: data set is in relative motion
Po725 | Low position value of Data Set 3 -9999~+9999 1-command pulse 0 Y
Po726 10000-command
High position value of Data Set 3 -9999~+9999 0 Y
pulse
Po727 | Speed of data set 3 0~ 6000 rpm 100 Y
Po728 | Step change attribute in Data Set 3 — — 0000 Y

G mfmim

&S24 (POSSTEP) MY

F 3.3

i R E IR

R

S24%) (POSPOSE) AN

3 | S POSPOSE) BRY

b 50 Ul b E 02 Y

1 | 5 (AND)

z | = x)

35 o
Alciiog

Starsburd

Blersbingl ewr

=y ————

Blexnliog N et

AL E LR R

a——
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553 Bit 3

5 2 4 Bit 2

1A Bit 1

550 fif Bit 0

B DA 1 B Data set step change condition 1 type
p/ve i No condition

HEIR Delay

=5 HIN (JPOS-STEP) [FIfikitis

Pulse edge of signal input (/POS-STEP)

=5 HIN (JPOS-STEP) [F)HL

Level of signal input (/POS-STEP)

Hm 0D 501 2 R

Data set step change condition 2 type

T No condition
REIR Delay

Z5 N (JPOS-POS0) [Pk iis

Pulse edge of signal input (/POS-POS0)

Z5HIN (JPOS-POS0) [F)HL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

PPk 75 Step change transitional manner

Po729

Step change condition value 1 in

data set 3

0~ 65535

- Unconditional: no transitional condition value

- Delay: value 0 65535: latency time 0

- Pulse edge required for step change:

Value 0: rising edge
Value 1: falling edge

Value 2: rising edge or falling edge

- Level required for step change:
Value 3: 1 level
Value 4: 0 level

65535, unit: ms

Po730

Step change condition value 2 in

data set 3

0~ 65535

Ditto

Po731

Subsequent data set number after

data set 3

0~ 14

Po732

Type of data set 4

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po733

Low position value of Data Set 4

-9999~+9999

I-command pulse 0 Y

Po734

High position value of Data Set 4

-9999~+9999

10000-command 0 Y

8 (800) 555-63-74

www.purelogic.ru




pulse

Po735 | Speed of data set 4 0~ 6000

rpm 100 Y

Po736 | Step change attribute in Data Set 4

0000 Y

S24%) (POSSTEF) AN

marar ] .

S5 POSSTEF) BT

Fr 3.3

B R B2

SEWA UFOSFOS) MEWE

| |

SES PFOSPFOSH PERT

B 01 AR 12 Y R

1 | &5 (AND)

z | = COR)

.7 T #ap.d

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
% | BleoatiogPrev3
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 41 Bit 2
1AL Bit 1
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL P

Level of signal input (/POS-STEP)

Hm 0D 501 2 R

Data set step change condition 2 type

y s No condition
FEIR Delay

=N (/POS-POSO) [k

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ VR PV Step change transitional manner
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Po737

Step change condition value 1 in
0~ 65535
data set 4

- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po738

Step change condition value 2 in
0~ 65535
data set 4

Ditto

Po739

Subsequent data set number after 014
data set 4

Po740

Type of data set 5 0~2

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po741

Low position value of Data Set 5 -9999~+9999

I-command pulse

Po742

High position value of Data Set 5 -9999~+9999

10000-command

pulse

Po743

Speed of data set 5 0~ 6000

rpm

100

Po744

Step change attribute in Data Set 5 —_—

0000
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S24%) (POSSTEF) AN

Iy .

S2% (FOSSTEF) PRY

SEib Rk S
Fr 3.3

SEWA UFOSFOS) MEWE

| e | et |

SES PFOSPFOSH PERT

B 01 AR 12 Y R

1 | &5 (AND)

z | = OR)

BB AR HE

[ AhtlE
1 | Strsburd
2 | Buolferwl
3 'h‘lg."'
4 | Blerskiog Previso:
5 | BlelinyNest
¢ | Bt
55347 Bit 3
%52 40 Bit 2
1AL Bit |
550 47 Bit 0
AR AP %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay

=4 (/JPOS-STEP) [k

Pulse edge of signal input (/POS-STEP)

=N (/POS-STEP) [fHL

Level of signal input (/POS-STEP)

HAm 0D 5601 2 R

Data set step change condition 2 type

Jo4 A No condition
FEIR Delay

=N (/POS-POSO) [k v

Pulse edge of signal input (/POS-POS0)

=N (/POS-POS0) [fHL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

oI No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ IR PV Step change transitional manner

Po745 | Step change condition value 1 in
0~ 65535

data set 5

— 0 Y

- Unconditional: no transitional condition value
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- Delay: value 0 65535: latency t

ime 0 65535, unit: ms

- Pulse edge required for step change:

Value 0: rising edge

Value 1: falling edge

Value 2: rising edge or falling
- Level required for step change:

Value 3: 1 level

Value 4: 0 level

edge

Po746

Step change condition value 2 in

data set 5

0~ 65535

Ditto

Po747

Subsequent data set number after

data set 5

0~14

Po748

Type of data set 6

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Po749

Low position value of Data Set 6

-9999~+9999 I-command pulse 0 Y

Po750

High position value of Data Set 6

10000-command
-9999~+9999 0 Y
pulse

Po751

Speed of data set 6

0~ 6000 100 Y

rpm

Po752

Step change attribute in Data Set 6

0000 Y

i 11T

S5 UPOSSTEF) MWD

L)
1
z
3

SE%) PFOSSTEF) PR

|

B A 0 0 fE 2 R
F T 3.3

SE%) (FOSFOSY) MENT

| eh | |

S5 (POSPFOSE) Pk Y

Bib L RDE I EY R

5 [AND)

® ((R)

BB ARG

EEE:

Bit3
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5 2 4 Bit 2

1A Bit 1

550 i Bit 0

ACTE R S L i Data set step change condition 1 type
p/oe i No condition

HEIR Delay

=5 HIN (JPOS-STEP) [FIikiis

Pulse edge of signal input (/POS-STEP)

=5 HIN (JPOS-STEP) [F)HL

Level of signal input (/POS-STEP)

B oD 501 2 R

Data set step change condition 2 type

T No condition
HEIR Delay

Z5HIN (JPOS-POS0) [Pk iy

Pulse edge of signal input (/POS-POS0)

Z5HIN (JPOS-POS0) [F)HL

Level of signal input (/POS-POS0)

HOD AT | MHOD AT 2 1125

Logic between step change condition 1 and 2

o No conjunction

5 (AND) And (AND)

% (OR) Or (OR)

£ VR PV Step change transitional manner

Po753

Step change condition value 1 in
0~ 65535
data set 6

- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po754

Step change condition value 2 in
0~ 65535
data set 6

Ditto

Po755

Subsequent data set number after 014
data set 6

Po756

Type of data set 7 0~2

0: data set is null
1: data set is in absolute motion

2: data set is in relative motion

Pa757

Low position value of Data Set 7 -9999~+9999

I-command pulse 0 Y

Po758

High position value of Data Set 7 -9999~+9999

10000-command

pulse
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Po759 | Speed of data set 7 0~ 6000 rpm 100 Y
Po760 | Step change attribute in Data Set 7 — — 0000 Y
AF- 3.
1 | R
2 | &S NA UPOSSTEF) AENTY
3 | &SR\ UPOSSTEPR) MR Y
6 5 PR
BF - 3.3
1 | =
2 | S8 (POSPFOSH) MENTY
3 | S%%) UPOSFOSH) WRYT
BB EAIRDE A EYE
" | EER
1 | 5 (AND)
2 | ((R)
e | Abects
1 | Strsberd
2 | Balferwl
3 | Blesliopl.ew
4 | BlersliyPreviso:
5 lhﬂigld
6 | Bl H
9340 Bit 3
52 Bit 2
514 Bit 1
5501 Bit 0
AR AL %A 1 KT Data set step change condition 1 type
gt No condition
FEIR Delay
55N (/POS-STEP) FHIIKITHT Pulse edge of signal input (/POS-STEP)
SN (/POS-STEP) [HL Level of signal input (/POS-STEP)
AR AP 5 2 KT Data set step change condition 2 type
gt No condition
FEIR Delay
55N (/POS-POS0) Ik Pulse edge of signal input (/POS-POS0)
S5 (/POS-POS0) K] HL - Level of signal input (/POS-POS0)
i LWLy S L FIpeE s Logic between step change condition 1 and 2
o No conjunction
5 (AND) And (AND)
=2 (OR) Or (OR)
£ IR PV Step change transitional manner
| D

Qe 1. P2 B 1 1 -
STCP—CIatigC—Conmaton— varaC— 1 11T
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data set 7

- Unconditional: no transitional condition value
- Delay: value 0 65535: latency time 0 65535, unit: ms
- Pulse edge required for step change:
Value 0: rising edge
Value 1: falling edge
Value 2: rising edge or falling edge
- Level required for step change:
Value 3: 1 level
Value 4: 0 level

Po762 | Step change condition value 2 in
0~ 65535 — 0 Y
data set 7
Ditto
Po763 | Subsequent data set number after
0~ 14 — 0 Y
data set 7
Po764 | Data set start method 0~1 — 0 Y
0: internal method (single data set method)
1: task mode (data set sequence)
Po765 | Acceleration of data set 0~ 60000 10 rpm/s 10000 Y
Po766 | Deceleration of data set 0~ 60000 10 rpm/s 10000 Y
Po767 | Emergency deceleration of data set 0~ 60000 10 rpm/s 60000 Y
Po768 | Data set position electronic gear
1 ~ 65535 — 1 Y
ratio (numerator)
Po769 | Data set position electronic gear
1 ~ 65535 — 1 Y
ratio (denominator)
Po770 | Zero returning method selection
—_— —_— 0000 Y
switch
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0 | pS402 METHOD 35 (fEW SE0{d® A% i)

DS402 METHOD | (M G05 R FHNOTIT 2, WECHM)
DS402 METHOD 2 (WLEJF < HPOTIFCEW, ®ECHH)
DS540 METHOD 3 (FEH R #5% g T GiEY:,. SECkHKH)
D540 METHOD 4 (ELEA RS B 0T CIEY, fmECkHM)
DS402 METHOD 5 (R (07 < 84 pl0T IEY . mBCHM)
6 |DS402 METHOD 6 (0 5R 885 00T iR, SECHKS)
7 | DS402 METHOD 17 (R 005 RS HNOTIT CEEY, ARCHMS)
8 |DS402 METHOD I8 (B1E I HPOTIF GIEW, A CE)
D5402 METHOD 19 (EIE R A 8% g T CiEd, A~Schk)
10 | DS402 METHOD 20 (FLUEAF AR S LT XIEY,. A&HCHD)
11 | DS402 METHOD 21 (0 07 o) < 8 54 p0T G imdh, A mchkad)
12 | DS402 METHOD 22 (H 0 3 8% pl T XiEY,. A~RCh)

b | ek | Bl | -

W

=R e A

0 I'F ‘f*II 5 Sy

1| EE 1 RSONG Hsh Bl

55347 Bit 3

552 47 Bit 2

55147 Bit 1

550 47 Bit 0

[ %% 77 e Zero returning method setting

DS402 METHOD 35 (i & 24 HIE & D DS402 METHOD 35 (set current position as zero
point)

DS402 METHOD 1 (4177 19 F4ENOTJF iz | DS402 METHOD 1 (for on-off operation of seeking

B, FRECHK for NOT switch in the reverse direction, C pulse is
required)

DS402 METHOD 2  (BH1EJ7 [ F4KPOTJHF Kz | DS402 METHOD 2 (for on-off operation of seeking

M, FRECHk for POT switch in the forward direction, C pulse is
required)

DS402 METHOD 3 (RHIEJ7 [n] 34822 55 JF 0z | DS402 METHOD 3 (for on-off operation of seeking

M, FRECHkD for reference point switch in the forward direction, C

pulse is required)

DS402 METHOD 4  (§1E7J7 [ 5-#Z7% 5T 5518 | DS402 METHOD 4 (for on-off operation of seeking
e, FTECHKMD for reference point switch in the forward direction, C

pulse is required)

DS402 METHOD 5 (45 ) 348575 551 Ki2 | DS402 METHOD 5 (for on-off operation of seeking
e, FTECHKMD for reference point switch in the reverse direction, C

pulse is required)

DS402 METHOD 6 (Hf 77 [n] -4k 2% 15 JF %12 | DS402 METHOD 6 (for on-off operation of seeking
M, FRECHk for reference point switch in the reverse direction, C

pulse is required)
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N

DS402 METHOD 17 (415 [n] 5-#kNOTJF ki
e, ANFCHkD

DS402 METHOD 17 (for on-off operation of
seeking for NOT switch in the reverse direction, C
pulse is not required)

DS402 METHOD 18 (HJIE Jy[n) 5-#POT I xizs
e, ANFCHkED

DS402 METHOD 18 (for on-off operation of
seeking for POT switch in the forward direction, C
pulse is not required)

DS402 METHOD 19 (1 J5 1] 5-#57% fiJfocia
e, ANFCHkED

DS402 METHOD 19 (for on-off operation of
seeking for reference point switch in the forward
direction, C pulse is not required)

DS402 METHOD 20 (BH1FEJ5 1] 5-#57% fiJfokia
8, ANFCHkED

DS402 METHOD 20 (for on-off operation of
seeking for reference point switch in the forward
direction, C pulse is not required)

DS402 METHOD 21 (4177 ] -4k 5% ST Kia
8, ANFCHkD

DS402 METHOD 21 (for on-off operation of
seeking for reference point switch in the reverse
direction, C pulse is not required)

DS402 METHOD 22 (4177 0] -4k 5% S JF Kia
e, ANFCHkD

DS402 METHOD 22 (for on-off operation of
seeking for reference point switch in the reverse
direction, C pulse is not required)

IR Reserved by manufacturer

IR Reserved by manufacturer

A BRI AL BRI R Energizing zero returning starting enable switch
A BB A EE Zero returning will not start automatically when

energizing

T HL R 1RSON & H 2l sl A %

Auto zero returning starting after first SON after

energizing
Po771 | On-off speed to meet reference
] 0~ 6000 rpm 100 Y
point
Po772 | On-off speed to leave reference
] 0~ 6000 rpm 30 Y
point
Po773 | Low position of speed/position
o ) 0~ 9999 1-command pulse 0 N
switching reference point
Po774 | High position of speed/position 10000-command
- ) 0~ 9999 0 N
switching reference point pulse
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Appendix B Table of iK Series M2 Drive Parameters

Po000 | Basic function selection switch

— — 0010 Y

inlsln

BlOE Cisl§i) AHESERA

o gieEls) LA OERD)

R (RKUEET)

KRN (ReRE )

e (RNEEc)

AREREIEEY (EEE3)

AEREAEEY (kSES) =+ AFEY (REEES)

AEREAEE (EEES) ~ SREN B 200

ABREAREN (K=52) —» e (RuRES)

R (AR == R (RS

KN (ReRET) == INFE (RKRED)

miFisd (BKEES) =~ FEY (EXEES)

RS (RKIEE ) == TR

HEE (ARG =t RN (RSREIE)

-
1
Hig 0T HEhEkA
0 | EEEVEAE e, ECETFHbANTIE
1 | NIk detni s psi. MG TR BTV
2 | iR =T
307 Bit 3
EEX A Bit 2
LA Bit 1
FONT Bit 0
ey ) IEFE Rotation direction selection

LLCCW GEIER) Ry 1IEHE 7 W)

direction

LACW IR ET) e Ty 1) s Hedisto

reserve mode)

Py Sk %

Control mode selection

MR (BUETRS)

Speed control (analog command)

frE ] (K 3E4)

Position control (pulse train command)

AR BRAUETRS)

Torque control (analog command)

PR MR ] G R )
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CCW (couterclockwise) is the positive rotation

CW (clockwise) is the positive rotation direction (in

Internal set speed control (contact command)




WIB B E AR ] (R dR ) ~# MR (B
TR

Internal set speed control (contact command) ~#
Speed control (analog command)

W B E AR ] (AR ~# AL E SR Ok
o)

Internal set speed control (contact command) ~#

Position control (pulse train command)

PR B E AR ] (R dE2) ~# HARFEH] (B
PR

Internal set speed control (contact command) ~#
Torque control (analog command)

PrEE ] PP IIRS) ~# HEE R (B EAR

4

Position control (pulse train command) ~# Speed

control (analog command)

PrEEH] PP FIHRS) ~# HARES] (B ER

4

Position control (pulse train command) ~# Torque

control (analog command)

FHAFER] B TE)

4

~ TRPEPEH] (BAUESR

Torque control (analog command) ~# Speed control

(analog command)

HPEPEH] (B ETE ) ~¢ T

Speed control (analog command) =~# Zero clamping

P B K FITRS) ~# A B ] k4R

Position control (pulse train command) ~# Torque
control (pulse prohibited)

AT s Internal position control
A IROFF 5% 1177 =K Stop method when servo is OFF

Pz LA 1k, AR5 BT H HEATIR

AN

Activate reserve braking to decelerate motor to
motionless and set it to free sliding state

R BUE T BRI 1R

Set motor to inertial operation state

HRE (OT) I 45177 5

Stop method during overtravel (OT)

Pz LA 1k, AR5 BT H HEATIR

AN

Activate reserve braking to decelerate motor to
motionless and set it to free sliding state

S B LA 1k, AR5 B R R BUE R

AN

Activate reserve braking to decelerate motor to
motionless and set it to servo locking state

R BUE T BRI 1PIRES

Set motor to inertial operation state

Po001

Basic function selection switch 1 ‘

0001 ‘ Y ‘

Haf dad

H ][]

iy el

HE RS (8N 5 85 1 1F A R i B

HE AT (1L G015 29 11 11 S0 (1L D o, A~ O I 2B ] (L WC I 1 . £

H T-REF [T 5 4 55 4150 I i Wi A

1
1 | HT-REFRIfER il A
i

P-CL. N-CLST%™,

FET-REF ] FE 5 5041 o BB A

1 i 18

(V-REF4R)
0|k

1 | #5v-REFH fE 505 R 5l A

[HET

1 | MR (RETHE)
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%340 Bit 3
52 Bit 2
1A Bit 1
5501 Bit 0
Yuhdas AR vk Use method of encoder

Yo L5 2w R s FH AT 240 06H {7 G 0 2% 150 5 246 063 {250
I ep 4785 (PG 23451 PAO )

Use absolute encoder as absolute encoder and enable
serial output of absolute data (PG frequency dividing
PAO I1)

A 4600 2 28 T80 )

Use absolute encoder as incremental encoder

K 8 A B 4 P A 001 i 5 i, AN AR RE 265000 (L
Ao A7 R

Use absolute encoder as absolute encoder and
prevent serial output of absolute data

IR DT (T-REF 43D

Speed control option (T-REF distribution)

g

N/A

F¢ T-REF I Sh AR PR % A

Use T-REF as external torque limit input

F¢ T-REF HIAE AT A

Use T-REF as torque feedforward input

P-CL. N-CL“f%°I, ¥ T-REF HAESMTHIAFR
KA

Use T-REF as external torque limit input when P-CL
and N-CL are enabled

HIFEFEHIETT (V-REF 43Hd)

Torque control option (V-REF distribution)

g

N/A

K¢ V-REF IS B R i A

Use V-REF as external torque limit input

Ik EE R BE ik

Accelerated speed feedforward mode selection

I FERTER A 1 QBB

Accelerated speed feedforward type 1 (filtering

calculation)

I T RTER Y 2 (PR o432

Accelerated speed feedforward type 2 (rapid

calculation)

Po002

Basic function selection switch 2 _—

- | 1100 IR

Fair %1%\? by Hew

0 | EEE R, P-CONE SR SR PITR

1 | BEE =%, /P-CONTE S IE S S =i 4R
T
1| s
0 | EMER
1|
0 | EER
W 30
%347 Bit 3
A Bit 2
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1A Bit 1

550 fif Bit 0

O Rt Y Second electronic gear enabled

KM T ik%e, /P-CON {5 51EA P/PL Y | Disable second electronic gear and use /P-CON
signal as P/PI switch

{HREEE %, /P-CON {55 /E A% —Hi ¥4 | Enable second electronic gear and use /P-CON

U signal as second electronic gear switch

MLVHEE GE2)AZ) Preset constant (do not change)

IR Reserved by manufacturer

IR Reserved by manufacturer

MLIHEE GE2)AZ) Preset constant (do not change)

IR AR Reserved by manufacturer

] R Reserved by manufacturer

MLVHEE GE2)AZ ) Preset constant (do not change)

IR Reserved by manufacturer

IR AR Reserved by manufacturer

Po003

Basic function selection switch 3 ‘

0000 |

gl

By
HET [

¥ A 05~ A0S 8 b 05~h 0% 38 S bl

{F A0S~ AN EbOS-b0s R S Er

st

IS

Sl ol |
Ly 114

I s E Tk

[T e o T E

Xop g SR Th i

1 | g4 TR ThAE ONEEmE . SaAESELSES)
RN Bit 3
552 % Bit 2
55147 Bit 1
55047 Bit 0

Wil as CIEER TS IREALRETT R

Common encoder (non-serial encoder) alarm enable

switch

O] A05~A08 55 b05~b08 HE K

Disable A05 - A0S or b05 - b08 alarm detection

{ffiE A0S~A08 Y b05~b08 A il

Enable AO5 - AO8 or b05 - b08 alarm detection

LY ER GEZRTD

Preset constant (do not change)

S

Reserved by manufacturer

S

Reserved by manufacturer
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I 1] 45 AR A E TG

Momentary outage alarm enable switch

W [ 42 R — F AR

No alarm for momentary outage of one cycle

W [k 452 1R — i 4R

Alarm for momentary outage of one cycle

P R ATRETT G

Overload enhancement enable switch

RPN EIE R D e

Disable overload enhancement function

i RE 50 ) e
E VLR RED)

(G 3ne )y, G A HAEM

Enable overload enhancement function (enhance
overload capacity, suitable for occasion with
frequent start and stop)

Po004 | Basic function selection switch 4 | - - | o0 | v |
H ?ﬁ ?ﬁ B maw
£ i B T
0 | RRRSH )
| 0 R £ wly D A
i 57 40 O (0 0T 3G
0 | RSN
|| (e A O MeB A T PoS )
5347 Bit 3
5 2 AL Bit 2
5 1AL Bit 1
55047 Bit 0
TR G722 ) Preset constant (do not change)
NG Reserved by manufacturer
NG Reserved by manufacturer
TR G722 ) Preset constant (do not change)
N Reserved by manufacturer
EAIEL B0 A e IO Low-frequency jitter suppression enable switch
K AAEAEL B0l Disable low-frequency jitter suppression
A BRARATH} 20 4161 Enable low-frequency jitter suppression
B ZEREAFRETT G Out-of-tolerance alarm enable switch
I P B ZE R Ay Disable out-of-tolerance alarm detection
A EHE ZEHCEAT I (i 22 V1 238 {6 KT Po504 I | Enable out-of-tolerance alarm detection (alarm will
D be given when offset counter value exceeds Po504)
PO100 | Speed loop gain 1 ~2500 0.1 Hz 400 | N
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Pol01 | Speed loop integral time parameter 1 ~ 4000 0.01 ms 2000 N
Pol02 | Position loop gain 1 ~2000 0.1/s 400 N
Pol03 | Ratio of moment of inertia 0~ 20000 1% 0 N
Pol04 | Second velocity loop gain 1~2500 1 Hz 40 N
Pol105 | Second speed loop integral time
1 ~ 4000 0.1ms 200 N
parameter
Pol06 | Second position loop gain 1 ~2000 1/s 40 N
Pol107 | Offset (speed offset) 0~ 450 1r/min 0 N
Pol08 | Scope of offset stack 0~ 5000 1-command pulse 10 N
Pol09 | Feedforward 0~ 100 1% 0 N
Pol10 | Feedforward filtering time
0~ 640 0.1ms 0 N
parameter
Polll | Accelerated speed freeforward
0~ 100 1% 0 N
percentage
Pol12 | Accelerated speed feedforward
0~ 640 0.1ms 0 N
filtering time parameter
Pol13 | Gain application switch 0000 ~ 0064 — 0000 Y

e

%ﬁ.!f»? ﬁ!%\? s

0 | LN SEHEE R D

(i dePalid}

LA FE 2 1

i SEE i Pulls)

ELbnE A Yy o £F

(I P Palile)

IR e S T

1
1
3 | CLMEEE R 5 &
4 | e otk

i FERUIE R R S
0 |E

AU (RS R

AT &L ® (GSELRS)

3 [ a5

HEE A W W B &1 F )4

ey AT M

ROAL S TN

|
2
3
4 | AR C10r/ming)
5
1]

s

34 Bit 3
%240 Bit 2
ER R, Bit 1
%047 Bit 0
FEATF G Module switch selection

LA PRHIASR & 46 AF (b isesE :Pol14)

Based on internal torque command (electrical level setting:

Pol14)

DLBRRE b 46 (P Polls)

Based on internal speed (electrical level setting: Pol15)
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LURAS kR & 461 (b isesE :Pol17)

Based on offset pulse command (electrical
Poll7)

level setting:

BATRLATT R e

Without module switch function

FI Bl a DA e

Selection of auto gain switch conditions

T B A R e (R 25— 41 25D

Non-auto gain switch (fixed to first group gain)

HNERIT O 2 )% (G-SEL A5 %)

External switch gain switch (G-SEL signal)

A 7 Ui

Torque percentage switch

SUAER B 21 DI

Switch only under position offset

25 E NN EHUE (10r/min/s)

Given accelerated speed value (10 r/min/s)

o5 A Given speed value
BAIERS A With position command input
| KA Reserved by manufacturer

| KA Reserved by manufacturer

Pol14 | Module switch (torque command) 0~ 300 1% 200 N
Poll5 | Module switch (speed command) 0~ 10000 1r/min 0 N
Pol16 | Module switch (accelerated speed )
0~ 3000 10 r/min/s 0 N

command)

Pol17 | Module switch (offset pulse) 0~ 10000 1-command pulse 0 N
0.1 ms (single 0.2 ms
Pol18 | Gain switch delay time 0~ 20000 . 0 N )
axis) (double axis)

Pol19 | Gain switch range 0~ 20000 free 0 N

When Pol13.1 = 2, the unit is 1%

When Pol13.1 =3, the unit is 1 command pulse

When Pol13.1 =4, the unit is 10 r/min/s

When Pol13.1 =5, the unit is 1 r/min

When Pol13.1 =6, the unit is 1 command pulse

0.1 ms (single 0.2 ms
Pol120 | Position gain switch time 0~ 20000 . 0 N )
axis) (double axis)
Pol21 | Gain switch hysteresis 0~ 20000 I-command pulse 0 N
Pol122 | Friction load 0~ 3000 1%o 0 N
Pol23 | Friction  compensation  speed
0~ 100 Ir/min 0 Y

hysteresis area
Pol24 | Viscous friction load 0~ 20000 1 %o/1 krpm 0 N
Pol125 | Friction gain 0~ 30000 0 N
Pol26 | Speed observer cycle 0~ 100 0.1ms 0/35/70 N
Pol127 | Online autotune switches — — 1340 Y/N
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)18 & 8 W

710 0 R oy

Fib b i)

riY SRR GRS w)

{ :i SETH fEMEERIR S Y

(FFiETHARME R EikEa)

E=ELEEHa)

(ME=TEEE LY
BEELEEX 'n’f"

T ET T

3 | Eeat

4 | BHMAE o

5 | EEHMAE GE&ETHARE

6 | EE AR GESIETH s %

LK)

v | DS NSESETE L,
F | Rkt hE

CH 1 80 HL R P L
il PR SRR TR ST e

I BOMLISIE 17400 B AL R M

o BES SR, oy
REEMA SN ERETEE.

KEi k.
SHALE A L il N

0 |HeME B 18, BESATII: COW — CW
1| i s 28, BE¥ R COW—CW
1 | RebEE. M. BEEATR: CCW—OCW
3| RSk, 48, BESENR COCW—CW -
4 | ReVEEIN: 1. ERTR: CW— CCW '
5 | Wetmi%: 2, W/l CW —CCW
6 | REREEE. 3, BEYEOTR: CW —CCW
T | REVEEE: 4, BERETTRE): CW — CCW
95347 Bit 3
5 2 41 Bit 2
55 1AL Bit 1
55047 Bit 0
SEIN H B3 5 1 E Real-time auto gain setting
HL Y5 T Power reboot
TGS H B3 35 1 4% Non-real-time auto gain adjustment

WO GE ST I i e 2 s &)

Normal mode (suitable for operations without
change in load inertia)

WS GEGBIT A EAIR NS S ) | Normal mode (suitable for operations with little
change in load inertia)
AR GEGEATI R R K% ) | Normal mode (suitable for operations with great

change in load inertia)

HE A GEAIBITIN R B 2 5

Vertical load (suitable for operations without change

in load inertia)

HEE A GEAIBITIN R AR RN )

Vertical load (suitable for operations with little
change in load inertia)

HE A GEAIBITIN TR AR KIS 5

Vertical load (suitable for operations with great
change in load inertia)

SN A 8 G U E B 3%

Selection of machine stiffness for real-time auto gain

HL Y5 ) Power reboot
A DL FESE I [ 238 a5 LI LRI TPE . 162 | Machine stiffness during real-time auto gain
EAH AT, mi Bk R o adjustment may be selected. The larger the
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parameter value is, the quicker the response will be.

WERIESBORR AR, REW i RA w
2k, PERLESA B

If such parameter is set very high all at once, system
gain will change significantly, leading to great shock

to machine.

VUGB NMEUIME, AL ARG [
iNpEiPiZpvin e NI] Ly

It is recommended to set a small value and gradually
select larger stiffness while monitoring operating
status of machine.

IR Reserved by manufacturer
WA SRR AR Normal auto adjustment mode setting
LN Power reboot
e 1B, i i : CCW — CW Rotating circles: 1; direction: CCW — CW
e W 2 B, e i CCW — CW Rotating circles: 2; direction: CCW — CW
e W 3 B, e i : CCW — CW Rotating circles: 3; direction: CCW — CW
e VR 4 B8, e : CCW — CW Rotating circles: 4; direction: CCW — CW
e 1B, e i : CW — CCW Rotating circles: 1; direction: CW — CCW
e 2 B, e i CW — CCW Rotating circles: 2; direction: CW — CCW
e W 3 B, e i : CW — CCW Rotating circles: 3; direction: CW — CCW
e VR 4 B8, e : CW — CCW Rotating circles: 4; direction: CW — CCW
Po200 | Position control command form
— — 0000 Y
selection switch
ol oy Buy Helr

0 | fHOFFM iR Wi EE By, ETRE A B (R B

| | FROFFELEIFES, ks MR

2 | FMOFFEMIRE (FHMEARA) MiRERD

0 |77 5+Eoap

1 [ow+cow

2 |Adi+BHE (1{E8ED

3 | AMI+BE (2E5D

4 |Af+BH (4fE8ED

0 |PULSIE A0, SIGNIES 0L

I |PULSIE-> AN A, SIGNIFSIRE

2 |PULSIF*HLER, SIGNIE*FHR

3 |PULSIE-2HLE. SIGNIE-TELR

0 | BERRE DA SR M A B R

EIR N s BN T
5347 Bit 3
2 47 Bit 2
55147 Bit 1
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55047

Bit 0

DA% I By X

Offset pulse clearing method

i

fal e OFF i B A% i, AR I AN B i % fik

Under servo OFF, clear offset pulse; under over
travel, not clear offset pulse

filfle OFF sGHERENS, ANE BRIk it

Under servo OFF or over travel, not clear offset

pulse

filfle OFF BGHREIS (AN ERSN) FEER M Ik T

Clear offset pulse when servo is OFF or during
overtravel (except for zero clamping position)

SRR SERIZS

Command pulse form

B

Sign + pulse

A FHB A (O 50D

A phase + B phase (1x frequency)

A FH+B HH (2 f550)

A phase + B phase (2x frequency)

A FH+B AH (4 f540)

A phase + B phase (4x frequency)

B4 Bk S IR

Negation of command pulse signal

PULS #8584 ANHU S, SIGN 84 ANHU

No negation for pulse command and sign command

PULS 84 AU, SIGN $54HUx

No negation for pulse command and negation for

sign command

PULS #5402, SIGN 454 ANHLU%

Negation for pulse command and no negation sign

command

PULS #5428, SIGN #54 HUx

No negation for pulse command and sign command

Filter selection

e i R s AN &

Bus drive signal command input filter

SR AT A5 5 15 AN DSBS

Collector open-circuit signal command input filter

Po201 | PG frequency dividing 16 ~ 32768 1 P/rev 2500 Y
Po202 | First  electronic  gear  ratio
1 ~ 65535 — 1 Y
(numerator)
Po203 | First  electronic  gear  ratio
1 ~ 65535 — 1 Y
(denominator)
Po204 | Second electronic gear ratio
1 ~ 65535 — 1 Y
(numerator)
Po205 | Position command
acceleration/deceleration time 0~ 6400 0.1ms 0 N
parameter
Po206 | Position command filtering form
] 0~1 — 0 Y
selection
Po300 | Speed command input gain 0~ 3000 (r/min)/V 150 N
Po301 | Internal speed 1 0~ 6000 Ir/min 100 N
Po302 | Internal speed 2 0~ 6000 Ir/min 200 N
Po303 | Internal speed 3 0~ 6000 1r/min 300 N
Po304 | Jogging (JOG) speed 0~ 6000 1r/min 500 N
Po305 | Acceleration time of soft start 0~ 10000 1 ms 0 N
Po306 | Deceleration time of soft start 0~ 10000 1 ms 0 N
Po307 | Speed command filtering constant 0~ 10000 1 ms 0 N
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Po308 | Rise time of S curve 0~ 10000 1 ms 0 N
Po309 | Speed command curve form —_— —_— 0000 Y
H ﬁ %i_zﬁ B Padr
0 | ERfE
BEE
2 | Do 6
0 ok
1| ik
0 | EirEkd
KR A Bit 3
5 2 AL Bit 2
5 1AL Bit |
55047 Bit 0
B ashJi i Soft start method
FhIE Trapezoid
S hgk S curve
I s iR Acceleration and deceleration filtering
Iy =X Acceleration and deceleration filtering form
—IRIEBE First filtering
TRV Second filtering
S &k bk I Selection of S curve ratio
A 2k Close to linearity
{115 Low
H Central
[ Height
NG Reserved by manufacturer
Po400 | Torque command input gain 10 ~ 100 0.1V/rated torque 30 N
Po401 | Torque command filter time 0250 0.1ms 4 N
parameter
Po402 | Second torque command filter time 0250 0.1ms 4 N
parameter
Po403 | Positive torque limit 0~ 300 1% 300 N
Po404 | Negative torque limit 0~ 300 1% 300 N
Po405 | External limit of forward torque 0~ 300 1% 100 N
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Po406 | External limit of reserve torque 0~ 300 1% 100 N
Po407 | Limit of plug braking torque 0~ 300 1% 300 N
Po408 | Speed limit under torque control 0~ 6000 1r/min 1500 N
Po409 | Frequency of notch filter section 1 50 ~ 5000 1 Hz 5000 N
Po410 | Depth of notch filter section 1 0~ 100 — 10 N
Po411 | Frequency of notch filter section 2 50 ~ 5000 1 Hz 5000 N
Po412 | Depth of notch filter section 2 0~ 100 — 10 N
Po413 | B type vibration frequency 10 ~ 1000 0.1 Hz 1000 N
Po414 | B type vibration damping 0~200 — 25 N
Po500 | Positioning completion width 0~ 5000 1 command unit 10 N
Po501 | Zero clamping level 0~ 3000 1r/min 10 N
Po502 | Rotation detection of electric level 0~ 3000 1r/min 20 N
Po503 | Same-speed signal detection width 0~ 100 1r/min 10 N
Po504 | Offset pulse overflow level 1~32767 256 command unit 1024 N
Po505 | Latency time for servo to turn on 0~ 2000 ms 0 N
Po506 | Brake command - delay time for
0~ 500 10ms 0 N
servo OFF
Po507 | Level for output speed of brake )
0~ 6000 Ir/min 100 N
command
Po508 | Brake command latency time when
10~ 100 10ms 50 N
servo is OFF
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Po509

Input signal selection 1

4321

8765 (double
axis/b)

HO1 D0

IS-0N &5 91
o E AN

IND CCHE4) v A8 SONME

INZ (CH315) R ALEE HONMErE

IN3 (CN3-16) 65 SO

INd (CNGAT) MR AEE SONMEE

INS (CH3-39) N ALS HONMEE

ING (CN3-40) A EE SONMEE

INT (CN341) v £ 8 LONMHE

L IR I AV AL

INS (CH3-42) B ALE HONMEE

e AN

P-CON S-S (BONHPESD
- HE

P-OT&5S A% (50F PR iES )

i oI5 3

INL (CN3-34) BWAGE HONMEE

INZ (CN315) R AEE O

IN3 (CN316) NS ONMHri

IN4 (CH3AT) RS BONMEE

INS (CN3.39) RSSO

ING (CH3-40) N5 SONMHF

IN7 (CH3-41) RS HONMEE

INE (CN3-42) i AEE O

| e | e |

b, el v - e

BHEE—AMEL S EENTY

N-OT 55 4% CHOF FH3 i ¥ M%)

INL (CN314) B AEE O

INZ (CH315) R AEE SONMrE

IN3 (CN316) NS SO

IN4 (CN3IT) N ASE oM

INS (CN3-3) WAES hoslh

ING (CN3-40) A HONMEE

INT (CN3-41) BRSSO

INS (CH342) i AEE HONMirE

L LI I LI AL

SR ML S EEEEY

EiRIA

Bit3

24

Bit 2

VA

Bit 1

EHUDA

Bit 0

/S-ONAE 54 i

/S-ON signal distribution

AR SN VPSR Sy o

Set signal fixed to be "inactive"

INI (CN3-14) [N {E 5 HONN AL

Active when IN1 (CN3-14) input signal is ON

IN2 (CN3-15) 1A {E 5 AONN AL

Active when IN2 (CN3-15) input signal is ON
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IN3 (CN3-16) [ A{5 5 HON AL

Active when IN3 (CN3-16) input signal is ON

IN4 (CN3-17) [N {E 5 HON AL

Active when IN4 (CN3-17) input signal is ON

IN5 (CN3-39) [ A5 5 HONK AL

Active when IN5 (CN3-39) input signal is ON

IN6 (CN3-40) [ AN{5 5 HON AL

Active when IN6 (CN3-40) input signal is ON

IN7 (CN3-41) [N {5 5 HON AL

Active when IN7 (CN3-41) input signal is ON

IN8 (CN3-42) [ A5 5 HONN AL

Active when IN8 (CN3-42) input signal is ON

FifE s —HMEN A%

Set signal fixed to be "active"

/P-CONTH 5l CHONHPHED

/P-CON signal distribution (P control when input
signal is ON)

I b

Ditto

P-OT{E 540 CHOFFH 2 |- 1F #0 5K 2 )

P-OT signal distribution (positive rotation side drive
prohibited when input signal is OFF)

Rt s —HRIEN FbIERNKE)

Set signal fixed to be "positive side drive prohibited"

INI (CN3-14) [N {5 5 HONN AL

Active when IN1 (CN3-14) input signal is ON

IN2 (CN3-15) [ A{5 5 HONN AL

Active when IN2 (CN3-15) input signal is ON

IN3 (CN3-16) [1J#i N5 5 HON AL

Active when IN3 (CN3-16) input signal is ON

IN4 (CN3-17) A5 5 HONN AL

Active when IN4 (CN3-17) input signal is ON

IN5 (CN3-39) [1J#i A5 5 HON AL

Active when IN5 (CN3-39) input signal is ON

IN6 (CN3-40) [ AN{5 5 HON AL

Active when IN6 (CN3-40) input signal is ON

IN7 (CN3-41) [N {5 5 HON AL

Active when IN7 (CN3-41) input signal is ON

IN8 (CN3-42) [ AN{5 5 HONN AL

Active when IN8 (CN3-42) input signal is ON

R 5 — ELR 2 e SRVF IR N 9K 5)

Set signal fixed to be "positive rotation side drive
enabled"

N-OT{Z 54 L (CHOFFINAE |- I 5K 5h)

N-OT signal distribution (negative side drive
prohibited when input signal is OFF)

R 5 — ELI 2 DA 1k S e g 5l

Set signal fixed to be "negative side drive
prohibited"

INI (CN3-14) [N {5 5 HON AL

Active when IN1 (CN3-14) input signal is ON

IN2 (CN3-15) [ A{5 5 HONN AL

Active when IN2 (CN3-15) input signal is ON

IN3 (CN3-16) [ A{5 5 HON AL

Active when IN3 (CN3-16) input signal is ON

IN4 (CN3-17) A5 5 HONN AL

Active when IN4 (CN3-17) input signal is ON

IN5 (CN3-39) [1J#i A5 5 HON AL

Active when IN5 (CN3-39) input signal is ON

IN6 (CN3-40) [ AN{5 5 HONN AL

Active when IN6 (CN3-40) input signal is ON

IN7 (CN3-41) [N {55 HON AL

Active when IN7 (CN3-41) input signal is ON

IN8 (CN3-42) [ A5 5 HON AL

Active when IN8 (CN3-42) input signal is ON

KA 5 — LI E e SR VE S e g 5l

Set signal fixed to be "negative side drive enabled"
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PO510 8765 (single 0000 (double
Input signal selection 2 — — Y
axis) axis)
Bit3 Bit2 Bit I Bit 0
/ALM-RST signal distribution (remove alarm when turning from OFF to ON) 0 Set signal fixed to be "OFF" 1
Active when IN1 (CN3-14) input signal is ON 2 Active when IN2 (CN3-15) input signal is ON 3 Active when
IN3 (CN3-16) input signal is ON 4 Active when IN7 (CN3-41) input signal is ON 5 Active when IN5
(CN3-39) input signal is ON 6 Active when IN6 (CN3-40) input signal is ON 7 Active when IN7 (CN3-41)
input signal is ON 8 Active when IN8 (CN3-42) input signal is ON 9 Set signal fixed to be "ON" /CLR signal
distribution 0-9 Same with /S-ON signal conversion /P-CL signal distribution 0-9 Ditto /N-CL signal
distribution 0-9 Ditto
Pos11 | Input signal selection 3 — — 0000 K
H ﬁ ?ﬁxﬁ EL L
0-9 | 5/5.ONESTRAR
P
EORE VA XA SRR TE A2 Bit 3 Bit 2 Bit 1 Bit 0
/G-SEL 554} it /G-SEL signal distribution
5/S-ON 15528 A [ Same with /S-ON signal conversion
/POSO 155 4L /POSO0 signal distribution
[ L Ditto
/POSI1 {55 4L /POS1 signal distribution
[ L Ditto
/POS2 {554 /POS2 signal distribution
[ L Ditto
Po512 | Input signal selection 4 — — 0000 K
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mfé ?Sz%%' Fyr e

09 | 5/5-ONTES TR

09 | 5/5.0NESEHER

-9 | 55-0NE S T8ER

09 | 55-ONESTRAM

5347 Bit 3
52 AL Bit 2
5 1AL Bit |
55047 Bit 0
55/S-ON {5 5 22 i AH 7] Same with /S-ON signal conversion
55/S-ON (% 5 22 i AH 7] Same with /S-ON signal conversion
55/S-ON {5 5 22 i AH 7] Same with /S-ON signal conversion
55/S-ON {5 5 2 i AH 7] Same with /S-ON signal conversion
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Po513

Output signal selection 1 —_

0321 (double
axis/A)
0654 (double
axis/b)

—_— 4321 Y

IR W8 S-oi(ALM)
i (N i3 )

e OUTL (CNG-7. DRI 7 hiliik Lk

W OUT 2 (NG9, 10 SRS+ RS 5

T OUT 3 (CN3-11. 129 -5l ok k685

e OUT 4 (ONG-32_ 339NIRRE 9l 3 6l =5

TS (CN3-34_35)50REE 7l 3 R a5

A AR

MO0 6 [CN3-36_ 37 RS 75l ik k6 o

SR S5 ((CON)/ HltE M 85 58 (V-CMP)

iU ¥4 MR =28 (T CON)
s HE

AR SRS E = O (S RDY)
4 | ME

5347 Bit 3
2L Bit 2
4L Bit 1
5047 Bit 0
fAIRAREAF 5 0 (ALMD Servo alarm signal distribution (ALM)

T (AMERZAE )

Inactive (not using the signal)

HiTOUT! (CN3-7. 8) #iHiim iz LikfE

Output such signal via OUT1 (CN3-7 and CN3-8)

output terminal

TOUT2 (CN3-9. 10) #ihim iz Fikfs

Output such signal via OUT2 (CN3-9 and CN3-10)

output terminal

output terminal

OUT6 (CN3-36. 37) i 15z Lk

m@m@m@m@m@m

Output such signal via OUT6 (CN3-36 and CN3-37)

output terminal

HITOUT3 (CN3-11. 12) i 7% 1% L& | Output such signal via OUT3 (CN3-11 and CN3-12)
5 output terminal

WitOUT4 (CN3-32. 33) #iHius 4ii% Li& | Output such signal via OUT4 (CN3-32 and CN3-33)
5 output terminal

HITOUTS (CN3-34. 35) o 7% 1% L& | Output such signal via OUT5 (CN3-34 and CN3-35)
%

WO

%

EALTERAE 5L (JCOIN) / [AlE ks = 5 2 ic

(/V-CMP)

Positioning  completion  signal  distribution

(/COIN)/same-speed detection signal distribution
(/V-CMP)
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I b

Ditto

HUHLIEFEA IS 5 20 liE. (VTGON)

Motor rotation detection signal distribution (/TGON)

I b

Ditto

Rl E#E w48 45 5 20 IE. (/S-RDY)

Servo ready signal distribution (/S-RDY)

il Ditto
PO514 | Output signal selection 2 | _ _ 0065 | Y | 0000 (double axis)
RIS SR (CLT)
HALM{n SRR
HEh @ {E S S (UBKD
WA R LR Y iE (PGC)
T
KR A Bit 3
5 2 AL Bit 2
5 1AL Bit |
55047 Bit 0
FHAR PR HHAF 5 20| (/CLT) Torque limit output signal distribution (/CLT)
5 ALM {5 57224 AH R Same with ALM signal conversion
#1557 (/BK) Brake signal distribution (/BK)
il Ditto
s il s fE 5L (/PGC) Encoder origin signal distribution (/PGC)
il Ditto
NG Reserved by manufacturer
PoS15 | Output signal selection 3 | — — 0000 | Y |

Hﬁ EE
1

1 S bita S4rAC (JInPoasNumi )

Shitl{7 'S4 0E (InPosNuml }

i B R

InPosMNuml )

P P T A B 2 R R S o ME S B (SInPosNumd )
%341 Bit 3
247 Bit 2
CREDA Bit 1
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%047

Bit0

WA SR B R B I M T AR 205 bit0 {55 4l
(/InPosNum0)

Current data set number bit 0 signal distribution when

internal position control is in place (/InPosNumO0)

[ L

Ditto

WA SR B R B I M T AR 205 bitl {55 /0l
(/InPosNum1)

Current data set number bit 1 signal distribution when

internal position control is in place (/InPosNum1)

[ L

Ditto

WA A R B I M T AR 205 bit2 {55 il
(/InPosNum?2)

Current data set number bit 2 signal distribution when

internal position control is in place (/InPosNum?2)

[ L

Ditto

WA SR R B I M T AR 205 bit3 {55 il
(/InPosNum3)

Current data set number bit 3 signal distribution when

internal position control is in place (/InPosNum3)

[ L Ditto
Po516 | Reserved by manufacturer — — — N
Po517 | Input port filtering time parameter 0~ 1000 0.1ms 1 N
Po518 | Alarm  input  filtering  time
0~3 0.1ms 1 N
parameter
Po519 | Active input port signal level
potp & — — 0000 N
selection 1

5347 Bit 3
EEX A Bit 2
LA Bit 1
£ 1Vl DA Bit 0

CN3- 145 N 30 Ik FE

CN3-14 active input level selection

BINES5ON (LHE) A%k

Active when input signal is ON (L level)

HINE5OFF (HH ) A%k

Active when input signal is OFF (H level)

CN3-15Fi N B R ik FE

CN3-15 active input level selection

A E Ditto
CN3-168i N\ A R P IEFE CN3-16 active input level selection
A E Ditto

CN3-175Hi N B R Ik FE

CN3-17 active input level selection
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[A] I ‘ Ditto

Po520 | Input port signal logic selection 2 ‘ — ‘ — 0000 ‘ N ‘

CNMIEA TN TER

ol M
N2 TN TFES
1| ME |

ERIA Bit 3

24 Bit 2

LAt Bit 1

EHILA Bit 0

CN3-39% N A & H L £f CN3-39 active input level selection
5 CN3-14% N\ HLAPIEFEAH ) Same with CN3-14 input level selection
CN3-40%i N A 2 P IE PR CN3-40 active input level selection
[] I Ditto

CN3-4 15 N A R P IE PR CN3-41 active input level selection
[] I Ditto

CN3-426 N R P IE PR CN3-42 active input level selection
[] I Ditto

Po521 | Output ort signal negation
P P & g —_— _— 0000 N

selection 1

Ho O

OUTL{CN3-7 Bl i = 8%

5347 Bit 3
EEX A Bit 2
LA Bit 1
£ 1Vl DA Bit 0

8 (800) 555-63-74 www.purelogic.ru




OUTI1(CN3-7,8) % H B f i $¢

OUT1 (CN3-7 and CN3-8) output negation selection

AR

Not negation

B

Negation

OUT2(CN3-9,10)4 H Y 1% £

OUT2 (CN3-9 and CN3-10) output negation

selection

I b

Ditto

OUT3(CN3-11,12)%r H H ke 4%

OUT3 (CN3-11 and CN3-12) output negation

selection

]

Ditto

OUTA4(CN3-32,33)f H Bk #%

OUT4 (CN3-32 and CN3-33) output negation

selection

A I Ditto
Po522 | Output ort signal negation
seleI:tion 2p - : - 0000 N
Jmjnin
OUTS(CNI-M4 35 8 il 535
i34 Bit 3
2 A Bit 2
;LA Bit 1
007 Bit 0
OUTS5(CN3-34,35)%n H M s i 45 OUT5 (CN3-34 and CN3-35) output negation
selection
A I Ditto
OUT6(CN3-36,37)%ii H M s 45 OUT6 (CN3-36 and CN3-37) output negation
selection
[F BT Ditto Reserved by manufacturer
Po600 | RS-485 communication parameter

selection switch

— 0151 Y
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4R bps

D&M bps

19200 bps

38400 bps

o [7. N, 2

1 [7. E. 1

: ; f: :' Modbus. ASCIL %
4|8 E. 1

s |5 0.1

b |E. M, 2

7|8 E. 1 Modbus, RTUJj s,
B |8 O 1

. b T
9340 Bit 3
52 Bit 2
514 Bit 1
550 Bit 0
TH TR R AR I Communication baud rate selection
T TH PO FE Communication protocol selection
IR Reserved by manufacturer
IR Reserved by manufacturer
Modbus, ASCII /5 z{ Modbus, ASCII
Modbus, RTU J73{ Modbus, RTU
RS-485 communication axis
Po601 1~127 —_— 1 (A axis) Y 2 (b axis)
address
Po602 | RS-485 communication timeout
0~ 1000 100 ms 0 N
parameter
Po603 | CANopen communication
—_— —_— 0004 Y
parameter selection switch
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S s

1 s

125H g

TSEE laps

S g

WA | e | R | e

IR s

0 | FHIC AN epe il

rEsn
rEEs
CANopen S i AMEE FFR

BRE -

ERIA Bit 3
B2 Bit 2
LAt Bit 1
EHILIA Bit 0
CANH THI R CAN communication baud rate
NG Reserved by manufacturer
NG Reserved by manufacturer
CANopenit tHAf g T CANopen communication enable switch
K CANopenit H Disable CANopen communication
i HECANopeniti 1H Enable CANopen communication
CANopen communication axis
P0604 1~127 S 1 (A axis) Y 2 (b axis)
address
Po605 | Metratrolink communication
— o 0011 Y
parameter
0| 175D
1 | n5F
'l EERL
I BE = .
rEgs
ERIA Bit 3
24 Bit 2
LAt Bit 1

8 (800) 555-63-74

www.purelogic.ru




EHILA Bit 0

AR BCE Communication speed setting

(RN A Transmission byte setting

17 75 17 bytes

32 P 32 bytes

SRR Parameter mode

FrRAERE Standard mode

2 )15 YASKAWA mode

e Reserved by manufacturer
Po606 | Metratrolink station address 0000 - 001F —_— 0001 Y 0001 (b axis)
Po620 | Linear acceleration 1~ 65535 10000 p/s/s 100 N
Po621 | Linear deceleration 1~ 65535 10000 p/s/s 100 N
Po622 | Emergency deceleration 1~ 65535 10000 p/s/s 10000 N
Po623 | External positioning displacement —1073741823 ~

distance +1073741823 ! command unit 100 N
Po625 | Zero return mode setting — — 1 Y
w1 0

9340 Bit 3

52 Bit 2

1A Bit 1

550 AL H Bit0 H

R R A7 A Zero return direction

WE N IER T W) Set as positive rotation direction

W A R T7 1) Set as negative rotation direction

e Reserved by manufacturer

e Reserved by manufacturer

e Reserved by manufacturer
Po626 | Reference point seeking switch

speed 0~ 65535 100 p/s 150 Y

Po627 | Zero return closing speed 0~ 65535 100 p/s 50 Y
Po628 | Zero return displacement distance Y

Remarks:
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1. Parameter mode

Standard mode (Po605.2 = 0):

Parameter access address is parameter No. in the table (decimal)
2. YASKAWA mode (Po605.2=1):

Parameter access address reflects partly YASKAWA common parameters and the remaining

addresses use parameter No. in the table (hexadecimal)

Reflection Parameter Table:

Reflection Name Original Reflection Name Original
Parameter No. parameter No. Parameter No. parameter No.
(Po605.2=1) (P0605.2=0) (P0605.2=1) (P0605.2=0)
Po100 Speed loop gain | Pol100 Po506 Brake command latency | Po508
time when servo is OFF
Po101 Speed loop | Pol01 Po5S0A Input signal selection 1 Po509
integral
Pol102 Position  loop | Pol02 Po50B Input signal selection 2 Po510
gain
Po212 Encoder Po201 PoS5S0E Output signal selection 1 Po513
frequency
divider
Po20E Electronic gear | Po202 PoS5S0F Output signal selection 2 Po514
numerator
Po210 Electronic gear | Po203 Po510 Output signal selection 3 Po515
denominator
Examples:

In standard mode (Po605.2 = 0), speed loop gain parameter access address is 100 (hexadecimal 0x0064)
and torque command filtering time parameter access address is 401 (hexadecimal 0x0191);
In YASKAWA mode (P0605.2 = 1), speed loop gain parameter access address is 256 (hexadecimal

0x0100) and torque command filtering time parameter access address is 1025 (hexadecimal 0x0401).

8 (800) 555-63-74 www.purelogic.ru



Appendix C List of Alarm Display

o001 H Encoder PA, PB, PC disconnection Encoder disconnection or cable welding problem. Clear
002 Encoder PU, PV, PW disconnection Encoder disconnection or cable welding problem. Clear
o003 H Overload Continuous running at a certain torque exceeding the | Clear
rated value
004 H A/D switch channel abnormal A/D switch channel abnormal Clear
005 H PU, PV, PW false code PU, PV, PW signals are all high or low Clear
006 H PU, PV, PW phases incorrect PU, PV, PW signals are all high or low Clear
ol0 H Overcurrent Servo drive IPM module current is overlarge. Clear
oll H Overvoltage Servo drive main circuit voltage is too high. No
ol2 H Undervoltage Servo drive main circuit voltage is too low. No
ol3 H Parameter damage EEROM data in servo drive is abnormal. Clear
ol4 H Over-speed Servo motor speed is extremely high Clear
ols H Deviation counter overflow Internal position deviation counter overflow Clear
ol6 H Position deviation is overlarge Position deviation pulse exceeds the set value of | Clear
parameter Po504.
ol7 H Electronic gear fault Electronic gear is unreasonably set or pulse frequency is | Clear
too high
ol8 H Ist channel of current detection is | Current detection abnormal Clear
abnormal
ol9 H 2nd channel of current detection is | Current detection abnormal Clear
abnormal
022 Motor model is incorrect Servo drive parameters do not match with those of motor | Clear
023 Servo drive does not match with | Servo drive does not match with motor Clear
motor
o025 H Bus encoder multi-coil information | Multi-coil information error Clear
error
026 H Bus encoder multi-coil information | Multi-coil information overflow Clear
overflow
027 H Bus encoder battery alarm 1 Battery voltage is lower than 2.5 V, multi-coil | Clear
information is lost
o028 H Bus encoder battery alarm 2 Battery voltage is lower than 3.1 V, battery voltage is | Clear
relatively low
030 Bleeder resistor disconnection alarm | Braking resistor damage. Clear
o031 Regeneration overload Regeneration processing circuit is abnormal. No
o33 Momentary outage alarm. There is outage of over one power cycle under AC | Clear
current.
o034 H Rotary transformer is abnormal Rotary transformer communication is abnormal. Clear
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040 H Bus encoder communication is | Servo drive and encoder cannot realize communication. Clear
abnormal

o041 H Bus encoder overspeed When power is ON, encoder rotates at high speed Clear

042 H Bus encoder absolute status error Encoder damage or encoder decoding circuit damage Clear

043 H Bus encoder counting error Encoder damage or encoder decoding circuit damage Clear

044 H Check error in bus encoder control | Encoder signal is interrupted or encoder decoding circuit | Clear
field damage

045 H Check error in bus encoder | Encoder signal is interrupted or encoder decoding circuit | Clear
communication data damage

046 H Stop bit error in bus encoder status | Encoder signal is interrupted or encoder decoding circuit | Clear
field damage

o047 H Stop bit error in bus encoder SFOME | Encoder signal is interrupted or encoder decoding circuit | Clear

damage

o048 H Bus encoder data are not initialized Bus encoder SFOME data are null Clear

o049 Sum check error in bus encoder data Sum check in bus encoder EEPROM data is abnormal Clear

060 MODBUS communication timeout Drive fails to accept data normally at the set time in | Clear

Po602

o061 H CANopen master station heartbeat | Drive fails to accept master station heartbeat massage | Clear
timeout normally at the set time

o70 Drive overheat alarm Drive internal IPM module temperature is too high Clear

090 H Software does not match with | Parameter is wrongly set or software does not match | No
hardware with hardware

o-- L No error display Display normal action status Clear

Note: 1. "O0" in alarm display may be "A" or "b", referring to A axis alarm or b axis alarm

respectively
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Appendix D Guidelines for Motor Model by Users

Oper Opera .
. L. . . Display after
ation Operation instruction tion tion
operati
steps key P
After energizing, gently press M function key to switch to A axis (e N ]
|
auxiliary function mode. m F H LI L
2 Gently press “/\” key for four times and set FA004. F R g L‘
3 Gently press SET key to start password operation. SET - P 'z B
4 Long press (continuously for over 1 s) SET key to set password. E S ﬂ S E E
5 Enter password 26753 and set password at each bit with Shift key. E E -'l 5 g
Long press (continuously for over 1 s) SET key to confirm
6 = - -
password. E P N
7 Gently press SET key to exit password operation. E F H S E L‘
g Gently press M function key for several times to switch to A axis m P H rimn
parameter setting mode. Friuuug
9 Gently press “/\” key for six times and set FA006. ? H E S 5
Press SET key to display current PA000 data. The decimal
point in bit O currently displayed flashes. Set motor
manufacturer and encoder type with Shift key and "/\"
key.
10 0- LHERRKHE e H S S E q

1: &)l %200 &

0: & WHFAAN BN
2: 7 WNEAN RN

3T Bit 3

XA Bit 2
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EEA Bit 1

EHILIA Bit 0

WE AR Set encoder type

0: JEH LAt s 0: non wire-saving encoder

1. ZENE LA i 1: TAMAGAWA wire-saving
encoder

BWEHB K Set motor manufacturer

0: Z IHHRFHHL 0: Zhishan H Series Motor

2: ZIIMARFHAHL 2: Zhishan M Series Motor

IR Reserved by manufacturer

IR Reserved by manufacturer

11 | Press SET to return to the display of FA006. ? R E ﬂ 5
12| Gently press “\/” key once to set FA00S5. P Fl' ﬂ S 5
13 | Gently press SET key to start motor model code setting. SET ﬂ ﬂ 3 3 g

Modify the value according to appendix (motor adaption table) and
set value at each bit with Shift key.

14

15 | Gently press SET key to exit motor model code setting. SET F' H 3

CJ
I

Note: 1. In case of double-axis servo drive, M function key should be press for a long time

(continuously for over 1 s) during setting of b axis motor model to switch to b axis
parameter and then follow step 9-12.

2. After setting motor model code, it is required to turn off and reboot servo drive to
make modified parameters effective.

Motor Adaption Table

Note: Before selecting motor model, please set motor manufacturer and encoder type
first which can both be set via PA006.
1: Zhishan M Series Motor

If the motor is Zhishan M Series Motor, refer to PA006 setting below:

g

0 8 SRNTE
I £ A0
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%340 Bit 3
52 Bit 2
1A Bit 1
5501 Bit 0
W i A 87 Set encoder type

0: P2\ ds

0: non wire-saving encoder

1 )1 S\ s

1: TAMAGAWA wire-saving encoder

Rotation

Motor model Torque speed Power Motor type
Nem kW Pn005
rpm
60ST-M00630 0.637 3000 0.2 0
60ST-M01330 1.27 3000 0.4 1
60ST-M01930 1.91 3000 0.6 2
80ST-M01330 1.27 3000 0.4 3
80ST-M02430 2.39 3000 0.75 4
80ST-M03520 3.5 2000 0.73 5
80ST-M04025 4.0 2500 1.0 6
90ST-M02430 24 3000 0.75 7
90ST-M03520 3.5 2000 0.73 8
90ST-M04025 4.0 2500 1.0 9
110ST-M02030 2.0 3000 0.6 10
110ST-M04020 4.0 2000 0.8 11
110ST-M04030 4.0 3000 1.2 12
110ST-M05030 5.0 3000 1.5 13
110ST-M06020 6.0 2000 1.2 14
110ST-M06030 6.0 3000 1.8 15
130ST-M04025 4.0 2500 1.0 16
130ST-M05025 5.0 2500 1.3 17
130ST-M06025 6.0 2500 1.5 18
130ST-M07725 7.7 2500 2.0 19
130ST-M10010 10.0 1000 1.0 20
130ST-M10015 10.0 1500 1.5 21
130ST-M10025 10.0 2500 2.6 22
130ST-M15015 15.0 1500 23 23
130ST-M15025 15.0 2500 3.8 24
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180ST-M17215 17.2 1500 2.7 25
180ST-M19015 19.0 1500 3.0 26
180ST-M21520 21.5 2000 4.5 27
180ST-M27010 27.0 1000 29 28
180ST-M27015 27.0 1500 4.3 29
180ST-M35010 35 1000 3.7 30
180ST-M35015 35.0 1500 55 31

2. Zhishan H Series Motor

If the motor is Zhishan H Series Motor, refer to PA006 setting below:

) ) ¥
]

O {E47 AR PE

1: 8RR 0

553 Bit 3

55 2 { Bit 2

5 1A Bit 1

550 fif Bit 0

WCE A 8 Set encoder type

0: JEH LA\t s 0: non wire-saving encoder

1. ZPE)NE LA g% 1: TAMAGAWA wire-saving encoder

Rotation
Motor model Torque speed Power Motor type
Nem kW Pn005
rpm
80ST-M01330LF1B 1.3 3000 0.4 0
80ST-M02430LF1B 24 3000 0.75 1
80ST-M03330LF1B 33 3000 1.0 2
110ST-M02030LFB 2.0 3000 0.6 3
110ST-M04030LFB 4.0 3000 1.2 4
110ST-M05030LFB 5.0 3000 1.5 5
110ST-M06020LFB 6.0 2000 1.2 6
110ST-M06030LFB 6.0 3000 1.8 7
130ST-M04025LFB 4.0 2500 1.0 8
130ST-M05025LFB 5.0 2500 1.3 10
130ST-M06025LFB 6.0 2500 1.5 11
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130ST-M07720LFB 7.7 2000 1.6 12
130ST-M07725LFB 7.7 2500 2.0 13
130ST-M07730LFB 7.7 3000 24 14
130ST-M10015LFB 10 1500 1.5 15
130ST-M10025LFB 10.0 2500 2.5 16
130ST-M15015LFB 15.0 1500 23 17
130ST-M15025LFB 15.0 2500 3.8 18
150ST-M15025LFB 15.0 2500 3.8 19
150ST-M18020LFB 18.0 2000 3.6 20
150ST-M23020LFB 23.0 2000 4.7 21
150ST-M27020LFB 27.0 2000 54 22
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Appendix E System Wiring Diagram

AT RE S0 KR PR EHE R A

ST RSE ZUHEzsp-E5 Al
i ” o fallR3=has
E =2 N 7| e ( %)
= o] N i
=
= arym ® [ar
- G
w5 M 7 [is
& & | mo
N (T 1d |
[« T
(st |} -
L ED
[ = Tﬁ
T ISy
-
PADOI=FDI0
PAZOG-HD000
PASOS-FSS0L
PAST(-F002
PASTI-FDO0L
PAS14-F50
JUE RSt MGD-K #5140 Ak 3 4% | Standard wiring diagram of single-axis servo
P44 K drive of KND system and MGD-K Series
LN R KND system
Z \IBHE MGD-K #741 Zhishan Technology MGD-K Series
1] i SR 5)) 2% Servo drive
LD (Single-axis)
RS Connector housing
RS Connector housing
Ak L AR 4L Relay coil
IR ZHL Relevant parameters:
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BT RESZDK F I ] I R B2 tnnt B2k A

Z URHEZDX 55
LB i AL
. l:‘:"‘ (D
e I o
o i O 2 il
I |13 13 [N I
= =
a0 CTafe]
B .o I mozsm
= ::{'&
=T T
a1 X 3 o
e |3 3 i | ot B
= =l ]
T I
e | [ manx | R L
=i I—:b
e i

P A= HW [l L= 111 Fi]
PAZM=EHDOO0  PEC00=HD000
PASS-—HI901 (i il=il Ll
PASIO=EHDOOZ  PEOSH O=50 006G
PASL=HD01 i b= 1110
PASIA=-HDOJ0  PESIL-ED0G0

YL 2455 MGD-K &I kB 5% | Standard wiring diagram of double-axis servo
brAfEdzsk & drive of KND system and MGD-K Series
IR RGE KND system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fal IR 9K ) Servo drive
WD (Double-axis)
A Hl A axis
RS Connector housing
RS Connector housing
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Ak ARk Relay coil

B % B axis

RS Connector housing
RS Connector housing
Ak Rk Relay coil
HHRSHL: Relevant parameters:
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] 928 R Gt 5ZSDK F H L il o] B W Ah2S pn i B 2 A

J Hio28F i ﬂ Zhi#EE
TR W sl 7SD-K
: ﬁ —E—-‘“ﬁ 2 ERIIT)
- — iy
[ = 1z
o i1
2 | v i 1_£;5- 13 m
7 IHn I | fom |14

el SR o o

Z i
12| =+ ﬂ SFYLSH| 1 ITDE
5 ]| RIVAR
wl o X o (AR
oo X =t Z
[ 3 12
- y e Tl B
THn fom |14

i
!

5 oD
3| ™™ |—
DEFR | 1 | nr ﬁ e+
2aviill | 2 2Rl — 2
127 3 T £ T1
n lalw g WA
o~ 10 o ' + OV
2570 1n| = l'::'[l T2  PRSDS-EE901
487 Z| ™ T4  FRS10-HDDOD
52 G T PRS51 360001
PRS514-Amon
I ¥ 928 A4 H MGD-K &%) il fr] IR Yxzh | Standard wiring diagram of single-axis servo
B N A A drive of GSK 928 system and MGD-K Series
] % 928 R4 GSK 928 System
X5 DB #Hizk X5 DB pin plug
X4 DB #Hizk X4 DB pin plug
X AL X axis zero point
Z hEAL Z axis zero point
JIBE % Positive rotation of tool rest
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+24V HLJE +24 V power supply

24V HLY 24 V power supply

157] No. 1 tool

357] No. 3 tool

TIBR % i Negative rotation of tool rest
2%57] No. 2 tool

457] No. 4 tool

HL7EHh Enclosure earthing

Z LIRS, MGD-K R4k CHklD

Zhishan Technology MGD-K Series Servo
(single-axis)

X Hh

X-axis

HEREAR I 5T

Connector housing

Z LIRS, MGD-K R4l filk (kD

Zhishan Technology MGD-K Series Servo
(single-axis)

Z % Z-axis
RS Connector housing
& FImEE IR Sleeve sign should be provided on wires!
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I #0928 R4 5 75D-KAR STl {7 IR W sh aftmiiE BeLk P

P W -ArmEe L ZSD-K
L s e = I i
X i XM N AT T
0| ov | ST ane- |6
5 I o X
s T -
D = i e o
B I —
%l‘ 12 =4 }:[ LR | 26
B .o w;L
id o }:[ EENEN- |
£l ] Z
> e ——— RN
[ aw
PFECH 36
(3] = | H FCAED)
X4 DBEHEL
R (5| ® .
T OEEW | 15| @
HEES |1 | W i < WL+
vl | 9 | soul i e
e . _
i s | a i w ZEIMEEHR!
o Tl = L B ——
T egd | i1z| wm ge EAGICEN000  FERA-EDO00
nh Ll B =ENEED P -FOER0

IH 928 RSG5 MGD-K &7 34 ] k5K 5
AR ERE LR A

Standard wiring diagram of double-axis servo
drive of GSK 928 system and MGD-K Series

] % 928 R4 GSK 928 System

X5 DB #Hizk X5 DB pin plug

X4 DB £ #ik X4 DB pin plug

X AL X axis zero point

Z hEAL Z axis zero point

JIBRIE Positive rotation of tool rest
+24V HLJE +24 V power supply

24V HLJE 24 V power supply

1%57] No. 1 tool

357] No. 3 tool

JIBR I i Negative rotation of tool rest
2%57] No. 2 tool
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457] No. 4 tool

HL7EHh Enclosure earthing

Z B MGD-K &7l it W& Zhishan Technology MGD-K Series Servo
(double-axis)

X X-axis

Z % Z-axis

RS Connector housing

2 EhnEEhRiR Sleeve sign should be provided on wires!
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JBO80R5 57D KR R R BB e A

IR osoFR ~ Z %
; z iy ﬁ; ZSD-EFR 7|
17l IR 2 2%
2
T et
Fob 7
fl ? }:II[ AINE- 8
4 v Moy |11
3 T }::{ PeC- 12
4 v DICIME | 13
7 i :{:{ M 14
(2] e ] ﬁT@.m FEEBAE
O—=1
— B\ |10
DeC 249
PRS00l
PAS10=HD004
FAS13-HD001
ARS14-H0a20

I7# 980 R4 5 MGD-K &7 Hdh ] IR 5K 5
AR ERE LR A

Standard wiring diagram of single-axis servo
drive of GSK 980 system and MGD-K Series

%1980 R4t GSK 980 System
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
Al IR 9K ) Servo drive
(P (Single-axis)
BRI Connector housing
Ak A2k Relay coil
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I 3980 % Gt 5ZSD-K R 5 W ol IR W ah 2% At B Lk A

I #osoFRd 2 i 7sD-KFR )
1 [ ] APTASH| 1 el RIS
3 e M NS | 2 {ZTEHD
2 DR+ }'E'{ ASTENF| 3

10| b ASTOH- | 4
5 | aM i T |7 -A-
11 o NN |8
o =1 Bl
4 24y }:}{ DI | 33
7 o M 14
A I sHET
f- 2.8 1= ]
NI
ml—ﬂi— 10
1 o | i s 26
9| o N BPaS-| 27
g . =
S Al ]'E'{ F.o 0 oy 32 B
11 o M- 3
Ly mENR |
7 2. ii 0 ] 33
E= 1 R
]
as

PASI4EDI0  FESI4-FDED

#0980 %5 MGD-K 241X IRERZ) | Standard wiring diagram of double-axis servo
PRy N 2] drive of GSK 980 system and MGD-K Series
%1980 R4t GSK 980 System
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive

WD (Double-axis)
Al A axis
RS Connector housing
Ak A2k Relay coil
B % B axis
RS Connector housing
Ak A2k Relay coil
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FILHSE ﬂgﬁl
L5
i [T}y T ] AR
fPiA 1 7 | APKS- {m:,
Pl 2 3 | ASIGE+
7em T TN a3
a—ta 1K ol
h 1] 1 b
i 20 :H mﬁ
10 sl
AL T
¥ |1B 15 | DIC
RN | & id | 5N
EE 15 | ALMRST
ALM 19 T | AL+
SVi-0a | B 2 | ALN- —
% E\:Ji—ttl:tmn:ﬂ -
. bC 20¥
FANO=HNTE0
BADC-HDOL0
PASS-FEo0
EAS(=F020
PASH STl
PAS L -FGS0

FICRGH MGD-K #5 FPAfa SK 5 s br
HERRER I

Standard wiring diagram of single-axis servo
drive of BYSK system and MGD-K Series

FILRY BYSK system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
Al IR 9K ) Servo drive
(BRI (Single-axis)
RS Connector housing
Ak A2k Relay coil
RS Relevant parameters:
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FIUHRHE 25D-EFR FI00 AR shaliz AR A

TR 2T
1?; (0] i [ = ISDEEF
e |1 L A (ﬁﬁ)
o o]
SRS
(EESS=s b
= T =
L ———
T . S oy Ty —
}_::%E@
g b orEE
[ [1 | 3
i s B
- :II AT |-
E = X :g ﬂi]
=) =
L 0 —%—@
[(=_|= wamaN
[ Teias: i il PEROOD=E O
PRI F0LD PR =FRL0
ANeanes  mmoanns
PRCD  rEND

FICHRGH MGD-K R KB s bR
HERRER I

Standard wiring diagram of double-axis servo
drive of BYSK system and MGD-K Series

FILRY BYSK system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive

WD (Double-axis)
Al A axis
RS Connector housing
Ak A2k Relay coil
B % B axis
RS Connector housing
Ak A2k Relay coil
HHRSHL: Relevant parameters:
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S ZLFzS)-RH
- ___ &RESE
&t K ifes| (P
Camme e
. o
e i
. a
= o -
T ho e
L scaen
o mcimmsa
s ]
PROOG-HD01L
BRIN-HTL0
PRS0S-FEa
RS =002
PRS-
BRA1H0S0

WAL MGD-K AR5 el SR 5 s br
HERRER I

Standard wiring diagram of single-axis servo
drive of Syntec system and MGD-K Series

RS Syntec system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive
(BRI (Single-axis)
RS Connector housing
RS Connector housing
Ak A2k Relay coil
IR ZHL Relevant parameters:
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RS SRR RS ERER

Ead Z A«
R e | et
o | 5 : sTimms| ORED
anme 4 T
T i o A
o o —a— ﬂ
TN f el
a7 —— | .|
= a1 =
(= e =
[EEET ) ll’ [ [ERe¥E
= 30y — i
= E2e
 mi= n sfwmsy |
o] L -
i =
i |1 ¥ u |
T T T——H NOL B
=T OC] -
SHEES! S5 A
- I
BB 1 = o
EL N NN . —tia |
[(EEwHE T { TR ——
AN PO bl
ALY -NTE PR T
s P
o TTS - . STE
R ASLYE MGD-K &5 XA IR EKzh#¢ | Standard wiring diagram of double-axis servo
brAfidsk & drive of Syntec system and MGD-K Series
RS Syntec system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive
WD (Double-axis)
A% A axis
AR AN Connector housing
RN Connector housing
Ak ARk Relay coil
B # B axis
AR AN Connector housing
AR AN Connector housing
Ak ARk Relay coil
IR ZHL Relevant parameters:
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FEERREISDKFEN PR Z IR B

®ERS 2Bz SD KR T
) 1 IR Eh

1 [FULF FULSt |1 (i)
12 | pin- H FULS- | 2
13 |pIm+ }{:{ SIGH+ |3
14 |DIR- SIGH- | 4
1 At }I::{ FAD+ 19
2 | FAO- o
3 B+ ]:3{ PEH |21
4 B- FEO- | 2
5 C+ ]I::{ FCO+ 23
T c- FCO- | 24
B | 24V moom |13
& AL AL T
9 S0N k1)) 14
10 | CLE ]l:'.{ ALN-EST| 39
15 | GHD o ALM- 8
T T— GHD =
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Sz
_ER'P 11
— EE- 12
OC 24V

1. PAD. FEORIHAERF 77 TECWH MR FADYR ISPED, SR IFHIF
ERSHAETR , i§i5r0+ 5P+, PAO-5PB0-2874.

2. FASOe=HI301
PAS10=HOOD4
FAS13=HO(E1
PAS14=HOOZ0

UEE R G  MGD-K A1) Yol el i) B
HERE LRI

Standard wiring diagram of single-axis servo
drive of Weihong system and MGD-K Series

Yk R4 Weihong system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive
(BRI (Single-axis)
RS Connector housing
RS Connector housing
Ak A2k Relay coil

1. PAO. PBO #iti 47 N: £ CW Jj[mj i}
PAO ¥itJG PBO, WIS HI RG] 5 7 1)
A, 5% PAO+5 PBO+. PAO-5 PBO-4;

1. PAO and PBO output phase sequence: PAO
is behind PBO in CW direction. If control
system is in the opposite direction, please
exchange PAO+ and PBO+ as well as PAO-
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XTI o and PBO- wires.
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H4E7 F Bt 5 ZSD-K R 21 B fa] i W Bh S AnH B2k A

ﬁf%ﬁ_r - | zizx RS
[0 B2 MR (1 —
o e B i el RS = 2f
e =y oW
e = (3 A
PR D AN -t
R CaCt %
B | Y oM |13
g | A e |7
5 | BN 1] il
(o [OE M | a7
m—m:l}{Ttg 3
ey TEEAAE
iS?Lnu i
ol LN
Heamm s
oM —t
T e
3 | & m W | &6 B
TR
B AN A =
:I:_]:{ :;_'-l':
5] -T rEEEN
=

1. mo. FMERERFS: FEoui HraliEroo, it

EaSirAaFHE. aikmosSreoy. Pa0- S-S .
ASP90l PESOO-E05

2.
PRS510-HDOOY PES10-HD00E
RS 2-H002 FES13-A0054
PRS14-HD030 FES14=-H0060

Uik ARG MGD-K 25U I b
M2 1

Standard wiring diagram of double-axis servo
drive of Weihong system and MGD-K Series

Yk R4 Weihong system
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive
B (Double-axis)
Al A axis
BRI Connector housing
BRI Connector housing
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Ak A2k Relay coil

B % B axis
RS Connector housing
Ak AR 2k Relay coil

1. PAO. PBO #iHiAHFh: £ CW J7 i
PAO )G PBO, M4 6l R 4t J [n] 5 77 7]
ANFlL, it PAO+E PBO+. PAO-5 PBO-%;
S o

1. PAO and PBO output phase sequence: PAO
is behind PBO in CW direction. If control
system is in the opposite direction, please
exchange PAO+ and PBO+ as well as PAO-
and PBO- wires.
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P 5UJFEKT 208 5 ZSD- KR 71 o B fel B S 25 br AL Bk B

L e ] Z M@z <&
KT-208 HENHE
1 CF+ :l:{ FULS+ 1 (“)
9 |cp- PULS- |2
2 | DIR+ SIGH+ |3
10 | DIE- - SIGH- | 4
S ALM ALN+ T
11 oy :l::{ ALR- B8
3 |PC PGC- |12
4 24y DICOR |13
T nEN :)3{ SOR 14
T Em*
13 1FG o e LN
O =T
—— BE- 10
IC 24y
FASO9=HI301
FAS10=HOOO4
FAS13=HOO0O01
FAS14=HO3Z20
T KT-208 5 MGD-K £ 71 Huflifa] i 5K | Standard wiring diagram of single-axis servo
H e bRtk & drive of KT-208 and MGD-K Series
BRIl KT-208 KT-208
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
fA] IR BK 5 2% Servo drive
(BRI (Single-axis)
RS Connector housing
Ak A2k Relay coil
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a5 FFE KT-208 5 ZSD K7 71 000 fa i Sc2h 725 Pr e sk B

WA zZ Bz XFA
T
Er-208 —— v AR5 E
CP- M AFULS- | 2 D
2 |DIR+ }lﬂn[ ASIGH* | 3
10 |DIR- ASIGH- | 4 A
5 |aLm W Al | T
11 |ov ALM- g
4 |24V }:{ PeC+ |11
5 |BC PGC- |12
4 |zav }:( DICOM |13
7 |nEN SON 14
I 13 |86 ]J EE&E%E
Sz o 3
—1 BE- 10
DC 24V
N
CP+ BFULS* | 25
CP- ]!:I{ BFULS- 2T
IR+ ]13( BEIGHt | og
10 | DIR- BSIGH- | 29 B
5 ALM }:{ ALN+ 32
11 |ov ALM- 33
24¥ ]:3:{ FGC+ | 36
FC PGC- | 37T
T nEN SON 39
| 13 |FG T E‘*E%%ﬂ%
ShEnn
@r TRERE
= b—— BEK- 35
PASO9=H3901  PES09=HI80S
FAS1 O=HOOOO FPES10=HO000
PAS13=HO001  PES13=HOOO4
FAS14=HD320 FES14=HO&50

B HUIFIE KT-208 5 MGD-K Z 51 XUl ] Al 2K
Bk

Standard wiring diagram of double-axis servo
drive of KT-208 and MGD-K Series

A 5T KT-208 KT-208
2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
1l ISR 3y 2% Servo drive

(Double-axis)
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(XD
Al A axis
RS Connector housing
Ak AR 2k Relay coil
B % B axis
RS Connector housing
Ak AR 2k Relay coil
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1. mo. PEOMEAFS - dorhAHmolERD, RS

ERSIEFAFH. aimo-S5reor. mo-Sro-ud.
2. FARODC-HDO10
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LB RG-S MGD-K R4 54 i 3K 3
ae b ERR R

Standard wiring diagram of single-axis servo
drive of Hust system and MGD-K Series

A Rk NPND

Single-axis (pulse NPN)

Z \IBHE MGD-K #741 Zhishan Technology MGD-K Series
Al IR 9K ) Servo drive
(BRI (Single-axis)
RS Connector housing
RS Connector housing
Ak L AR 4L Relay coil

kgl Cikof PNP)

Single-axis (pulse PNP)

fAFERHE MGD-K RISk Sh4s CHdh)

Bicon Technology MGD-K Series Servo Drive
(single-axis)

RS Connector housing
RS Connector housing
Ak L3R 4L Relay coil

1. PAO. PBO #fiiAH/Fh: £ CW J7 i
PAO i Ji PBO, U6 RS0 a5 7 7]
AN, ¥ PAO+5 PBO+. PAO-5 PBO-4;
XoF i

1. PAO and PBO output phase sequence: PAO
is behind PBO in CW direction. If control
system is in the opposite direction, please
exchange PAO+ and PBO+ as well as PAO-
and PBO- wires.
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1. PAD. PEOSSH#ERFD @ TECYIH EET PAO GFE0, MM EERIRE R ASHTETE .,
VW HEPAD+ SPEO+PAD- SPRD -8 Thid.

2.

F&000=HOO 10
PAZ00=H0040
PAS09=HI301
PrS13=H00Z1
FaS14=H0030
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I N RS S MGD-K 2251 50Ul IR 2K 2
AR LR A

Standard wiring diagram of double-axis servo
drive of Hust system and MGD-K Series

2 11EHE MGD-K #%1] Zhishan Technology MGD-K Series
1R R BK 5 2% Servo drive

WD (Double-axis)
Xl ikt NPND Double-axis (pulse NPN)
Al A axis
RS Connector housing
RS Connector housing
Ak L AR 4L Relay coil
B % B axis
RS Connector housing
RS Connector housing
Ak L AR 4L Relay coil

1. PAO. PBO #4017 N: 75 CW Jjmj i}
PAO it PBO, U R R 4t e [m) 55 4k 7 [7)
A, 5% PAO+5 PBO+PAO-5 PBO-4: %t
1.

1. PAO and PBO output phase sequence: PAO
is behind PBO in CW direction. If control
system is in the opposite direction, please
exchange PAO+ and PBO+ as well as PAO-
and PBO- wires.
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1. Pi0. PROSIEARRF: TECWA BTPAE EPRD, 20 RISH R 46R m Sk A B,
HEEAO+SFEO+. PAO-SFRO-EE3H.

2. PAOOO=HOO1O
PAZ00=HO040
PAS0S=HSB01
PABL=RHO021
PAS14=HO030
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Standard wiring diagram of double-axis servo
drive of Hust system and MGD-K Series

XU Okt PNP)

Double-axis (pulse PNP)

Z 11 EHE MGD-K #%1] Zhishan Technology MGD-K Series
1R R BK 5h 2% Servo drive
WD (Double-axis)
Al A axis
RS Connector housing
RS Connector housing
Ak L AR 4L Relay coil
B % B axis
RS Connector housing
RS Connector housing
Ak L AR 4L Relay coil

1. PAO. PBO #iHiAHFh: £ CW J7 i
PAO )G PBO, WA 4% 6l R 4t J [n] 5 77 7]
ANFlL, it PAO+E PBO+. PAO-5 PBO-%;
S o

1. PAO and PBO output phase sequence: PAO
is behind PBO in CW direction. If control
system is in the opposite direction, please
exchange PAO+ and PBO+ as well as PAO-
and PBO- wires.
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