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Chapter Contents
* Optimize document structure and description
* Delete 125 encoder (incremental 2500 pulse), add M17M encoder (multi-turn
absolute magnetic encoder), see section 1.1 and 1.5
» Modify driver product, see section 1.2 and 1.5
* Add: 47020, 25012
Chapter 1 * Delete: General (HS30-00000-I-P), HS30-2T
» Modify motor product, see section 1.1 and 1.5
* Add: HSM-N180-48015 (220V), HSM-B130
* Delete: HSM-N130-15025, HSM-N180 (220V), HSM-NE (5 pairs)
* Motor side plugs (plastic) of motor cables adds a shell, see section 1.3
Chapter 2 » Only high speed pulse input terminals support differential wiring, see sectio 2.3.2
* Groupd
* Add parameter: d01.43, d01.45, d01.70 - d01.76, d01.21, d02.25
* Modify parameter: d01.10 - d01.16
* Delete parameter: d02.05
Chapter 4 * GroupF
* Add parameter: F00.21-F00.30, F02.18, F02.19, F04.07 - F04.10, F04.23, group F05,
F06.30, F06.64, F08.10, FOc.03, FOc.05, F0d.09, FOd.12, FOd.23, group FOF, F20.11,
group F21
* Delete parameter: F00.08, F00.17, F01.22, F01.39, F01.41, F03.15, F04.04, F04.05,
F04.22, F07.02, F0d.39 - FOd.42, FOE.00, FOE.O1, FOE.04 - FOE.22
* Add fault or warning: E085.0, A006.1, A060.1, E081.0, A831.0
Chapter 5
* Delete fault: E069.0
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Safety Information

Before the storage, installation, wiring, operation, inspection or maintenance of the
product, the user must be familiar with and comply with important matters to safely use
the product.

For details, please refer to "HS30 Series Servo System User Manual"

VN

Danger

Danger: A Danger contains information which is critical for avoiding safety hazards.

JAN

Warning

Warning: A Warning contains information which is essential for avoiding a risk of damage to
products or other equipements.

Note

Note: A Note contains information which helps to ensure correct operation of the product.

>

Warning

Before the mechanical equipment starts to run, the parameters must be set correctly. Otherwise, it
may cause the mechanical equipment to lose control or malfunction.

Before starting to run, please confirm that the emergency switch can be started at any time to stop.
Please test the normal run of the motor under no load, and then connect the load to avoid
unnecessary loss.

Do not turn on or turn off the power frequently, otherwise it causes overheating and damage to the
driver.

Do not touch the heat sink of the driver or the external brake resistor during power on or short-term
power off, otherwise there may be a danger of burns.
Please set a stop device on the mechanical side to ensure safety.

Do not modify the product, otherwise it may cause mechanical damage and personal accidents.

Danger

When the motor is running, please do not touch any rotating parts, otherwise it causes personal
injury or death.

When the equipment is running, please do not touch the driver and motor, otherwise it causes
electric shock or scald.

When the equipment is running, please do not move the connecting cables, otherwise it causes
personal injury or equipment damage.
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Chapter 1 Servo System

1.1 Servo Motor

Warning

Before running the system for the first time, make sure the motor code (F01.00) is correct.
Incorrect FO1.00 affects the control effect.

1.1.1 Motor Model
HSM-NE110-05030A23-2A2A

1 2374 5 & 7 89l0m
Code | Description
1 Product series * HSM: Three phase AC PM servo motor
2 Inertia * N: Standard * B: Smallinertia
3 Motor pole pairs * E: 5 pairs * No E: 4 pairs
4 Frame * 060: 60 flange * 090: 90 flange * 130: 130 flange
* 080: 80 flange * 110: 110 flange * 180: 180 flange
* 006: 0.64N-m * 050: 5N-m * 190: T9N-m
* 013: 1.27N'm * 060: 6N-m ¢ 215: 21.5N'm
* 019: 1.91N‘m * 077: 770N-m * 250: 25N-m
5 Rated torque * 024: 2.39N-m * 080: 8N-m ¢ 270: 27N-m
* 024: 2.4N-m * 100: T0N-m * 350: 35N'm
¢ 035:3.5N'-m * 150: 15N-m * 480: 48N-m
* 040: 4AN-m * 170: 17N-m
* 10: 1000rpm * 20: 2000rpm * 30: 3000rpm
6 Rated RPM
* 15: 1500rpm * 25: 2500rpm
* A17: 17Bit absolute photoelectric encoder
» A23: 23Bit absolute photoelectric encoder
7 Encoder * §17: 17Bit serial incremental
* M17: 17Bit absolute magnetic encoder
* M17M: 17Bit absolute magnetic encoder (multi-turn)
8 Input voltage . 2:220V * 3:380V
* A: Flat key, key width 6mm * D: Flat key, key width 10mm
9 Shaft end structure * B: Flat key, key width 5mm * E: Flat key, key width 12mm
* C: Flat key, key width 3mm * F: Flat key, key width 8mm
* 1: No option
* 2: Oil seal
. * 3: Electromagnetic brake
10 Option
* 4: Permanent magnet brake
* 5: Qil seal, electromagnetic brake
* 6: Oil seal, permanent magnet brake

HS30 Series Starting Guide V2.3 1
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Code | Description

* A: Regular product  E: Shaft extension 20mm
11 Special requirement | * B: Add fan * F: Waterproof terminal
* C: Straight lead motor

1.1.2 Motor Specifications

Mode!M BB =A17/A23/517/M17/M17M, corresponding motor code® =1/2/4/3/3.
Model OA = 2A, without brake.

Model OJA = 5A, with brake (80/90/110/130/180 flange).

Model OA = 6A, with brake (60 flange).

Motor Type: HSM-N (N060/N080/N090/N110/N130/N180)

Flange Input Rated | Rated | Rated Rot0-r Motor
Motor Model Voltage | Torque | RPM Current | Inertia Code

\% N-m rpm A 10 kg-m?

HSM-N060
HSM-N060-00630M M M-2BO0A | 60 220 0.64 3000 | 1.8 0.264 Oomo1
HSM-N060-01330 M M H-2B0A 60 220 1.27 3000 |2.6 0.407 dOomo2
HSM-N060-01930 M M H-2BOA 60 220 1.91 3000 |31 0.526 domo3
HSM-NO080
HSM-N080-01330 M M H-2A0A 80 220 1.27 3000 |2 1.05 Oom10
HSM-N080-02430H M H-2A0A 80 220 2.39 3000 |3 1.82 Oom11
HSM-N080-03520H H M -2A0A 80 220 3.5 2000 |3 2.63 Oom12
HSM-N080-03530M M M-2AC0A | 80 220 3.5 3000 |4.0 2.63 Oom13
HSM-N080-04025H H M-2AC0A | 80 220 4 2500 |4.4 2.97 Oom14
HSM-N080-04030M M W-2AC0A | 80 220 4 3000 |4.5 2.97 Oom15
HSM-N080-02430M M M-3ACA | 80 380 2.39 3000 | 1.6 1.82 O1m10
HSM-N080-03520 M M-3ACA | 80 380 3.5 2000 | 1.8 2.63 O1m11
HSM-N080-04025H M M-3AC0A | 80 380 4 2500 |2.3 2.97 O1mi12
HSM-N090
HSM-N090-02430 M M H-2BOA 90 220 2.4 3000 |3 2.45 Oom20
HSM-N090-03520H M W -2BOA 90 220 3.5 2000 |3 3.4 Oom21
HSM-N090-04025H M H-2BOA 90 220 4 2500 |4 3.7 Oom22
HSM-N110
HSM-N110-02030H B H-2A0A 110 220 2 3000 |25 3.1 Oom30
HSM-N110-04020 M M W-2AC0A | 110 220 4 2000 |3.5 5.4 Oom31
HSM-N110-04030 M M M-2AC0A | 110 220 4 3000 |5 5.4 Oom32
HSM-N110-05030 M M W-2AC0A | 110 220 5 3000 |6 6.3 Oom33
HSM-N110-06020 M W-2AC0A | 110 220 6 2000 |4.5 7.6 Oom34
HSM-N110-06030 M W-2AC0A | 110 220 6 3000 |6 7.6 Oom3s
HSM-N110-04030 M M EW-3AC0A | 110 380 4 3000 |3 5.4 O1m30
HSM-N110-05030 0 M H-3A0A 110 380 5 3000 (4.5 6.3 O1m31
HSM-N110-06020 0 H H-3A0A 110 380 6 2000 |3 7.6 0O1m32
HSM-N110-06030H H H-3A0A 110 380 6 3000 (4.5 7.6 0O1m33

2 HS30 Series Starting Guide V2.3



Shenzhen Hpmont Technology Co., Ltd. Chapter 1 Servo System

Motor Type: HSM-N (N060/N080/N090/N110/N130/N180)

Flange Input Rated | Rated | Rated RotO-r Motor
Motor Model Voltage | Torque | RPM Current | Inertia Code

Y% N-m rpm | A 10 kg-m?

HSM-N130
HSM-N130-04025H H H-2A0A 130 220 4 2500 |4 8.5 Oom40
HSM-N130-05025H H H-2A0A 130 220 5 2500 |5 10.6 Oom41
HSM-N130-06025H H H-2A0A 130 220 6 2500 |6 12.6 Oom42
HSM-N130-07725H B H-2A0A 130 220 7.7 2500 |75 15.3 Oom43
HSM-N130-10010H B H-2A0A 130 220 10 1000 | 4.5 19.4 Oom44
HSM-N130-10015H B H-2A0A 130 220 10 1500 |6 19.4 Oom4s
HSM-N130-10020 8 B W-2AC0A | 130 220 10 2000 |8 19.4 Oom49
HSM-N130-10025H B E-2A0A | 130 220 10 2500 | 10.0 19.4 Oom4e
HSM-N130-15015H Bl H-2A0A 130 220 15 1500 | 9.5 277 Oom47
HSM-N130-04025H H H-3A0A 130 380 4 2500 | 2.6 8.5 O1m45
HSM-N130-05025H H H-3A0A 130 380 5 2500 |3 10.6 O1m46
HSM-N130-06025H H H-3A0A 130 380 6 2500 | 3.7 12.6 O1m47
HSM-N130-07725H H H-3A0A 130 380 7.7 2500 | 4.7 15.3 0O1m48
HSM-N130-10010H M H-3A0A 130 380 10 1000 | 2.5 19.4 0O1m40
HSM-N130-10015H H H-3A0A 130 380 10 1500 | 3.5 19.4 O1m41
HSM-N130-10025H M E-3A00A | 130 380 10 2500 | 6.0 19.4 O1m42
HSM-N130-15015H H H-3A0A 130 380 15 1500 |5 277 O1m43
HSM-N130-15025H H H-3A0A 130 380 15 2500 |8.8 277 O1m44
HSM-N180
HSM-N180-19015H M M-3DOA 180 380 19 1500 |75 70 O1ms50
HSM-N180-21520 M M M-3DOA | 180 380 21.5 2000 |9.5 79.6 O1m51
HSM-N180-27015H M H-3DOA 180 380 27 1500 | 10 96.4 O1m52
HSM-N180-27020 M H-3DOA 180 380 27 2000 |13 61 O1ms53
HSM-N180-35010H M H-3DOA 180 380 35 1000 |10 122.5 O1m54
HSM-N180-35015H H M-3DOA 180 380 35 1500 |12 122.5 O1m55
HSM-N180-48015H M M-3DOA 180 380 48 1500 |20 16.72 O1ms56
Motor Type: HSM-B (B080)

Flange Input Rated | Rated | Rated Rot0-r Motor
Motor Model Voltage | Torque | RPM Current | Inertia Code

Y% N-m rpm | A 10 kg-m?

HSM-B080
HSM-B080-01330 M M H-2AC0A 80 220 1.3 3000 |24 0.84 Oomeo
HSM-B080-02430 M M M -2AC0A 80 220 2.4 3000 |3.5 1.08 domeé1
HSM-B080-03230 M M M -2AC0A 80 220 3.2 3000 |4.0 1.59 dome2
HSM-B130
HSM-B130-08015 M M M-2AC0A | 130 220 8 1500 | 4.5 5.4 Oomso
HSM-B130-10015H B H-2A0A 130 220 10 1500 |5 6.3 Ooma1
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Motor Type: HSM-B (B080)
Flange Input Rated | Rated | Rated Rotor Motor
Motor Model & Voltage | Torque | RPM | Current | Inertia Code
Y% N-m rpm | A 10 kg-m?
HSM-B130-10030 M M H-2AC0A 130 220 10 3000 |12 6.3 Ooms2
HSM-B130-15015H H H-2A0A 130 220 15 1500 |77 7.6 Oomss
HSM-B130-15020 H H W -2A00A 130 220 15 2000 |12 7.6 Ooms4
HSM-B130-25010 H H H-2A00A 130 220 25 1000 |9 13 Oomss
1.2 Servo Driver
1.2.1 Driver Layout
Power indicator\

Keypad
Display and keys

Communication terminal
Power input terminal \ L

Motor connection terminal \

Brake resistor
connection terminal

Ground terminal \

SizeA/SizeB
HS30-2SH M M-[-P (1A6/3A1/5A1/6A3/8A4)

Control terminal

Encoder connection terminal

Power indicator \
Keypad

Display and keys

Power input terminal \
Motor connection terminal \

Brake resistor

connectionterminal | —t:
Ground terminal \

Control terminal

Encoder connection terminal

Communication terminal
/
/
/

SizeB2
HS30-4TH W M-[J-P (3A0/3A5/6A0/8A0)

4 HS30 Series Starting Guide V2.3
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Keypad
Display and keys

Power indicator \

Communication terminal

Power input terminal \

Motor

connection terminal \

Encoder
connection terminal

Brake resistor
connection terminal
Ground terminal

e
/
/ Control terminal
/
/

SizeC
HS30-2SH M M-[-P (012), HS30-4TH M M-J-P (010/012)

Name Description

When the bus capacitor is charged, the indicator light is on.

* When the indicator light is on, please do not touch the power terminal
to avoid electric shock (even if the main circuit power is OFF, the
internal capacitor of the driver may still be charged).

Power indicator

Keypad Set function parameters, display status and parameters.

* L1C, L2C: Input terminal of control power supply.
* L1, L2, L3/N: Input terminals of power supply (single phase).
* L1, L2, L3: Input terminals of power supply (three phase).

Power input terminal
L1C, L2C, L1, L2, L3, L3/N

Motor connection

terminal Output terminal of power supply (three phase), connect the motor.
u,v,w
Default: Short-circuit P@® and D, use built-in brake resistor.
Brake resistor * When connecting an external brake resistor, remove the short-circuit
connection terminal piece first, and then connect the brake resistor between P& and C.
P®,D,C, O P® and © are DC bus terminals, used for multiple drivers with a
common DC bus.
Ground terminal PE Connect the ground terminal of the power supply and the motor.
Communication terminal | Internal parallel connection, connect RS232, R5485 or CAN
CN3, CN4 communication device.
Control terminal
N2 Command input and other I/0 signal terminal.
Encoder connection
terminal Connect the encoder.
CN1

HS30 Series Starting Guide V2.3 5
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1.2.2 Driver Model
HS30-2T012-A-P
1 273 4 5

Code | Description
1 Product series * HS30: Servo driver
+ 2S: Single phase 220V
2 Voltage level gep
* 4T: Three phase 380V
* 1A6: 1.6A * 6A0: 6.0A * 010: 10A
Conti tout * 3A0: 3.0A * 6A3:6.3A * 012: 12A
3 ontinuous outpu - 3A1:37A - 8A0: 8.0A . 017:17A
current
* 3A5: 3.5A * 8A4: 8.4A * 020: 20A
* 5A1:5.1A
» A: Absolute photoelectric encoder or serial incremental
4 Encoder i
* M: Magnetic encoder
* P: Pulse type
5 Servo type P
* N: Bus type
1.2.3 Driver Specifications
Size SizeA SizeB
Model HS30- 2S1A6-E-P 2S3A1-E-P 2S5A1-E-P 2S6A3-E-P 2S8A4-E-P
Output power (kw) | 0.2 0.4 0.75 1.0 1.5
Continuous output 16 31 51 6.3 8.4
current (A)
Max. output 48 9.3 15.3 18.9 25.2
current (A)

Main circuit power

Single phase 200 - 240VAC, £10%, 50/60Hz
supply

Control circuit

Single phase 200 - 240VAC, +10%, 50/60Hz
power supply

Size SizeB2 SizeC

Model HS30- 4T3A0 | 4T3A5- | 4T6A0 | 4TBAO | 4TO10 | 4T012 | 4T020 | 2S012
-m-p | H-P -m-p |(-W-P |-m-Pp |-M-P |-m-P |-m-P

Output power (kw) | 1.0 1.5 2.0 3.0 4.5 5.5 7.5 2.0

Continuous output 3 35 6 g 10 12 20 12

current (A)

Max. output 84 |98 16 192 |28 33 56 336

current (A)

Three phase

Main circuit power
P Three phase 380 - 460VAC, +10%, 50/60Hz 200 - 240VAC,

supply +10%, 50/60Hz
o Single phase
Control circuit
ontrot circutl Single phase 380 - 460VAC, +10%, 50/60Hz 200 - 240VAC,

power supply

+10%, 50/60Hz

6 HS30 Series Starting Guide V2.3
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1.2.4 Driver Size

SizeA

HS30-2SEENE-[J-P

A

A

(1A6/3A1/5A1)
) D 3-@d W1
)
SizeB ] 1 I
=== —
HS30-2SEEE-O-P £ T
(6A3/8A4) Qm“
® N
y
D »l
SizeB2 t °
HS30-4THEE-[1-P %
(3A0/3A5/6A0/8A0)
]
4 -
W P D w1 4-@d
A o [ y
SizeC =
) ]
®
HS30-2SHEEE--P °
(012) - o =
HS30-4THENE-[1-P
@
(010/012/020) . N
A o
v a Y T A
Servo Driver Dimension (mm) Mounting Size (mm) G. W.
Size w H D w1 H1 H2 d (kg)
SizeA 74 162 163 62 152 / 5.5 1.9
SizeB 85 163 190 74 152 / 5.5 2.2
SizeB2 85 184 190 55 173.5 162 5.5 3.5
SizeC 100 227 218 70 216 203 5.5 4.5
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Chapter 1 Servo System Shenzhen Hpmont Technology Co., Ltd.

1.2.5 Installation Site

Confirm the installation site meets the following conditions.

Condition Description

Inside the electrical control panel

* No direct sunlight and water droplets

* No flammable, explosive, corrosive gas and liquid

* No oily dust and fiber

* No metal powder

* Mounting surface is fire-retardant and strong enough to support the driver

Installation place

-10 - +50°C
Running temperature | When the temperature exceeds 40°C, the driver needs to be derated. For every
1°Cincrease, derate by 2%

Running humidity Less than 85%RH, no condensation

IEC 60721-3-3
Vibration resistance 2 <f<9Hgz, displacement 0.3mm
9 < f < 200Hz, acceleration Tm/s?

Protection class P10

Pollution level 2 (dry, non conducting dust pollution)

8 HS30 Series Starting Guide V2.3
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1.3 Motor Cable

1.3.1 Motor Cable Model
HS-MOT-01-L03-P4-T
R 3 56 7

1 2 3 4
Code | Description
1 Product series * HS: Servo system
2 Cable or plug * MOT: Motor cable (fork cable lug)
* 01:<5A * 04: <25A
3 Current * 02: <10A * 05: <35A
¢ 03:<15A * 06: <50A
* L03:3m
4 Cable length ¢ LO5:5m
* L10: 10m
* P: 172159 plastic plug (60/80/90 flange)
5 Motor side plug * A: YD28K4 aviation plug (110/130 flange)
* B: YD32K4 aviation plug (180 flange)
. . * 4:SizeA/B/B2
6 Driver size .
* 5:SizeC
* T: High flexible towline cable
7 Cable
* No T: Normal cable

L03 /LO5 /L10 R

Plastic plug

PE
) L03 /L05 /L10 N
u
v
w
PE

Aviation plug

HS30 Series Starting Guide V2.3 9
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Shenzhen Hpmont Technology Co., Ltd.

1.3.2 Motor Cable Plug Model

HS-MOTP-A-YD32

1 2 3 4
Code | Description
1 Product series * HS: Servo system
2 Cable or plug * MOTP: Motor cable plug
. * P: Plastic plug (60/80/90 flange)
3 Motor side plug .
* A: Aviation plug (110/130/180 flange)
. . * YD28: 110/130 flange motor plug
Motor side aviation
4 plug * YD32: 180 flange motor plug
* No T: Non-aviation plug

Aviation plug

Plastic plug

HS30 Series Starting Guide V2.3
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1.4 Encoder Cable

1.4.1 Encoder Cable Model
HS-ENC-A23-L03-P-T
R 5 6

1 2 3 4
Code | Description
1 Product series * HS: Servo system
2 Cable or plug * ENC: Encoder cable (DB15)
3 Encoder » A23: Absolute photoelectric encoder (17/23Bit), magnetic
encoder (17Bit), serial incremental (17Bit)
* L03:3m
4 Cable length * LO5: 5m
* L10: 10m
. * P: Plastic plug (60/80/90 flange)
5 Motor side plug .
* A: Aviation plug (110/130/180 flange)
* T: High flexible towline cable
6 Cable
* No T: Normal cable
LO3 / LO5/L10
Plastic plug [J] z\gg
0]

Aviation plug

HS30 Series Starting Guide V2.3 11
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Shenzhen Hpmont Technology Co., Ltd.

1.4.2 Encoder Cable Plug Model
HS-ENCP-A-K15-A23

1 2 3 4 5

Code | Description
1 Product series * HS: Servo system
2 Cable or plug * ENCP: Encoder cable plug (DB15)

.  P: Plastic plug (60/80/90 flange)
3 Motor side plug L.

* A: Aviation plug (110/130/180 flange)
4 Encoder plug pins * K7: Support up to 7pin signal
5 Encoder * A23: Absolute photoelectric encoder (17/23Bit), magnetic
encoder (17Bit), serial incremental (17Bit)

©

Plastic plug [

©
||l o]||

Aviation plug

HS30 Series Starting Guide V2.3
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Chapter 1 Servo System

1.5 Servo System Selection

1.5.1 System Selection Guide

56 1 3 4
2: Input
1: Frame (flange) voltage 3: Rated torque
60 flange - - - »060 220V ---»2 0.64N-m---»006
80 flange - - ~»080 380V ---»3 1.27N-m---»013
90 flange - - - » 090 10.0N-m - - - » 100
<5A---»01  <25A---»04
Rated ST0A---»02  <35A---»05
Motor current <15A - --»03  <50A---»06

HSM-E N EEE-RER-ER-(000-B000 Motor

2000rpm - - - » 20

HS-MOT-ER-LO0-EW-0 Motor cable

2
6: Motor
4: Rated RPM 5:Inertia pole pairs
1000rpm-... . »10 N- -~ » Standard E---»5pairs
1500rpm =~~~ 15 B~~~ »Small No E- - - »4 pairs

-

A

CurrentT

Motor HSM-O0RER-000-00-000-0000

060/080/090 - - - » P

110/130 - - » A
180---+B

Frame (flange)

Motor side plug

: _ _r-p 25 1A6/3A1/5A1/6A3/8A4 - - -
Driver H530-NREEE-0-P 4T 3A0/3A5/6A0/8A0 - - -

25012-
Voltage, current 47010/012/020 -

+4
+4

-5 . )
--»5 Driversize

Motor HSM-OONRR-000-00-000-0000
060/080/090 - - - » P
110/130- - - » A-YD
Frame (flange) 180-- - »A-YD

HS-MOTP-B-EEEE Motor cable plug

28 Plug
32 Aviation plug

Motor HSM-OORER-000-00-EEE-0000

HS-ENC-NEE-LO0-B-0 Encoder cable

Motor HSM-OORER-000-00-EEE-0000

060/080/090 - - -
Frame (flange) 110/130/180- - -

A17/A23/517 ~- - » A23
M17/M17M - - - » A23
Encoder Encoder
060/080/090 - - - » P
Frame (flange)  110/130/180- - -» A Plug
Encoder Encoder plug pins
A17/A23/517-~-»7-A23  Encoder
M17/M17M- - - »7-A23

HS-ENCP-B-KN-HEE Encoder cable plug

PlugT

»P
-A
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1.5.2 Product Selection Table

Motor Type: HSM-N (N060/N080/N090/N110/N130/N180)
Motor Driver Motor Encoder
Cable Cable
Flange| Input | Rated | Rated | Rated | Model Model Cable Cable
% TRQ [RPM |C HS-MOT- | HS-ENC-
Cable Plug | Cable Plug
V N-m |[rpm |A HSM- HS30- HS-MOTP- | HS-ENCP-
HEE = A17/A23/517 H=A
HEE = M17/M17M =M
60 220 0.64 | 3000 | 1.8 N060-00630mmmE-2B[IA 2S1A6-M-p
60 220 1.27 | 3000 | 2.6 N060-01330mmm-2B[A
60 220 1.91 3000 | 3.1 N060-01930mmm-2B[A
80 220 1.27 | 3000 |2 N080-01330mmm-2AC0A 2S3A1-m-p
80 220 2.39 | 3000 |3 N080-02430mmE-2AIA
80 220 3.5 2000 |3 N080-03520mmmE-2AIA
80 [220 |35 |3000 [4.0 |NO080-03530mmm-2ACIA MOT-01- | ENC-A23-
LOO-pP4- Loo-p-0O
80 220 |4 2500 | 4.4 N080-04025MmmE-2AIA 2S5A1-m-p O ENCP-P
80 |220 |4 3000 | 4.5 | NO80-04030mmE-2ACIA MOTP-P | K7-A23
80 380 2.39 | 3000 | 1.6 N080-02430mmE-3AIA
80 380 3.5 2000 | 1.8 N080-03520mmm-3A00A 4T3A0-m-p
80 380 4 2500 | 2.3 NO080-04025mmm-3A00A
90 220 2.4 3000 | 3 N090-02430mmm-2BA
2S3A1-m-p
90 220 3.5 2000 | 3 N090-03520mmm-2B[JA
90 220 4 2500 | 4 N090-04025mmm-2BA 2S5A1-m-p
110 220 2 3000 | 2.5 N110-02030mmmE-2AC0A 2S3A1-m-p | MOT-01-
LOO-A4-
110 220 4 2000 | 3.5 N110-04020mmm-2AC0A O
2S5AT-M-P | |\ oo
110 220 |4 3000 | 5 N110-04030mmE-2AIA
YD28
MOT-02-
LOO-A4-
110 220 5 3000 | 6 N110-05030mmm-2AC0A 2S6A3-m-p | O
MOTP-A- | ENC-A23-
YD28 LOO-aA-0
MOT-01- ENCP-A-
LOO-A4- K7-A23
110 220 6 2000 | 4.5 N110-06020mmmE-2ACA 2S5A1-m-p | O
MOTP-A-
YD28
MOT-02-
LOO-A4-
110 220 6 3000 | 6 N110-06030mmE-2AC0A 2S6A3-m-p | O
MOTP-A-
YD28
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Chapter 1 Servo System

Motor Type: HSM-N (N060/N080/N090/N110/N130/N180)
Motor Driver Motor Encoder
Cable Cable
Flange| Input | Rated | Rated | Rated | Model Model Cable Cable
% TRQ |[RPM |C HS-MOT- | HS-ENC-
Cable Plug | Cable Plug
% N'm |rpm [A HSM- HS30- HS-MOTP- | HS-ENCP-
mEE = A17/A23/517 m=A
mEE - M17/M17M =M
110 | 380 |4 3000 |3 N110-04030mMmm-3A0IA | 4T3A5-M-P
110 |380 |5 3000 | 4.5 N110-05030mmm-3ACA | 4T6A0-m-p | MOT-01-
170 |380 |6 2000 | 3 N110-06020MME-3ACIA | 4T3A5-M-p "DDD'M'
110 | 380 |6 3000 [4.5 | N110-06030MMM-3A00A | 4T6A0-M-P |\ o
130 | 220 |4 2500 | 4 N130-04025mmm-2ACIA YD28
2S5A1-M-p
130 |220 |5 2500 |5 N130-05025mmm-2ACA
MOT-02-
130 |220 |6 2500 | 6 N130-06025WMM-2ATA | 2S6A3-W-P || m ac
|
130 [220 |77 |2500 |75 | N130-07725mmm-2A0A | 258A4-m-p | MOTP-A-
YD28
MOT-01-
LOO-A4-
130 |220 |10 1000 | 4.5 | N130-10070mmE-2ACA | 2S5A1-m-p | O
MOTP-A-
YD28
130 |220 |10 1500 | 6 N130-10075Mmm-2ACA | 2S6A3-M-P | MOT-02-
\O0-Ag. | ENC-A23-
- LOO-A-O
130 | 220 |10 |2000 |8 N130-10020mmm-2ACA | 258A4-M-P ENCP-A-
MOTP-A- | " s
YD28
MOT-02-
130 |220 [10 |2500 |10 N130-10025mmm-2A0A LO0-A5-
25012-m-p | O
130 [220 [15 |1500 | 9.5 | N130-15015mmm-2ACIA MOTP-A-
YD28
130 |380 |4 2500 | 2.6 | N130-04025mmm-3ACIA | 4T3A0-M-P
130 |380 |5 2500 |3 N130-05025mmm-3AC0A | 4T3A5-m-p | MOT-01-
130 |380 |6 2500 | 3.7 | N130-06025mmm-3A00A LOO-Ad-
e 4T6A0-m-p | O
130 |380 |77 |2500 |4.7 |N130-07725mmm-3A00A MOTP-A-
130 380 |10 1000 | 2.5 | N130-10010mmm-3ACIA | 4T3A0-B-P | yp2g
130 380 |10 1500 | 3.5 | N130-10015mmm-3A00A | 4T6A0-E-P
MOT-02-
LOO-A4-
130 380 [10 |2500 |6 N130-10025mmm-3A00A | 4T8A0-m-p | O
MOTP-A-
YD28
HS30 Series Starting Guide V2.3 15
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Motor Type: HSM-N (N060/N080/N090/N110/N130/N180)

Motor Encoder

Motor Driver Cable Cable

Flange| Input | Rated | Rated | Rated | Model Model Cable Cable

V TRQ |[RPM | C HS-MOT- HS-ENC-

Cable Plug | Cable Plug
V N-m |[rpm | A HSM- HS30- HS-MOTP- | HS-ENCP-

HEE = A17/A23/S17 B=-A

HEE = M17/M17M E=M

MOT-01-
LOO-A4-
130 380 |15 1500 | 5 N130-15015MmE-3A00A | 4T6A0-m-p | O
MOTP-A-
YD28
MOT-02-
LOO-A5-
130 380 (15 2500 | 8.8 N130-15025mmE-3A00A | 4T010-m-p | O
MOTP-A-
YD28

180 (380 |19 1500 | 75 N180-19015mmm-3DCIA | 4T010-m-p | MOT-02-
LOO-B5-
180 |380 |[21.5 |2000 [9.5 |N180-21520mmm-3DCIA O

MOTP-A-
YD32

MOT-03-
.O0-g5- | ENC-A23-
180 |380 |27 |2000 |13 | N180-27020mmm-3p0IA m Loo-A-0

MOTP-A- | ENCP-A-
D32 K7-A23

180 380 |27 1500 | 10 N180-27015MmE-3DIA

47012-m-p | MOT-02-
LOO-B5-
180 |380 |35 |1000 |10 | N180-35010MmE-3DCIA o

MOTP-A-
YD32
MOT-03-
LOO-B5-
180 |380 |35 |1500 |12 | N180-35015MmE-3DOIA o

MOTP-A-
YD32
MOT-04-
LOO-B5-
180 |380 |48 |1500 |20 | N180-48015MmE-3DCIA | 4T020-m-p | O

MOTP-A-
YD32
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Motor Type: HSM-B (B080/B130)
Motor Driver Motor Encoder
Cable Cable
Flange| Input | Rated | Rated | Rated | Model Model Cable Cable
Y% TRQ |[RPM |C HS-MOT- | HS-ENC-
Cable Plug | Cable Plug
v N'm | rpm | A HSM- HS30- HS-MOTP- | HS-ENCP-
EEE = A17/A23/517 m-A
EEE = M17/M17M m=-V
80 220 |13 [3000 |2.4 |B080-01330MMM-2ATIA | 253A1-B-P | MoT-07- | ENC-A23-
LOO-p4- | LOO-p-O
80 220 |24 |3000|3.5 |B080-02430mMmE-2ATIA O
2S5AT-M-p ENCP-P-
80 220 [3.2 [3000 |4.0 |B080-03230mmm-2ACIA MOTP-P K7-A23
MOT-01-
130 [220 |8 1500 | 4.5 | B130-08015mmm-2ACIA LO0-A4-
2S5A1-m-p (O
130 [220 |10 1500 | 5 B130-10015MmE-2ATIA MOTP-A-
YD28
MOT-03-
LOO-A5-
130 [220 |10 [3000 |12 |B130-10030mmE-2ACIA |25012-m-p |O
MOTP-A- | ENC-A23-
YD28 LOO-A-O
MOT-02- | ENCP-A-
LOO-A4- | K7-A23
130 [220 |15 [1500 |77 |B130-15015mMmE-2ACA | 258A4-m-p | O
MOTP-A-
YD28
MOT-03-
130|220 [15 [2000 |12 |B130-15020mmm-2A0A LOO-AS-
25012-m-p | O
130 | 220 |25 1000 | 9 B130-25010Mmm-2ATIA MOTP-A-
YD28
HS30 Series Starting Guide V2.3 17
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1.6 Brake Resistor Selection

Driver Model Min. Resistance Built-in Rec?mmended
Resistance

HS30-251A6-M-P* =50Q - 50 - 100Q
HS30-2S3A1-H-P =40Q 100Q/60W 40 - 100Q
HS30-255A1-E-P =40Q 100Q/60W 40 - 100Q
HS30-2S6A3-H-P =250 40Q/80W 25 -50Q
HS30-258A4-M-P =250 40Q/80W 25 -50Q
HS30-2T012-M-P =20Q 20Q/100W 20 - 50Q
HS30-2T017-M-P =150 20Q/100W 15 -50Q
HS30-4T3A0-M-P = 80Q 100Q/60W 80 -120Q
HS30-4T3A5-M-P =80Q 100Q/60W 80 -120Q
HS30-4T6A0-M-P =50Q 50Q/80W 50 - 100Q
HS30-4T8A0-M-P =450 50Q/80W 45 -100Q
HS30-4T010-M-P =450 50Q/100W 45 -100Q
HS30-4T012-M-P =450 50Q/100W 45 -100Q
HS30-4T020-M-P =250 40Q/100W 25 -100Q

*: No built-in brake resistor.
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Chapter 2 Electrical Installation

2.1 System Configuration

HS30 single phase wiring
Communication
terminal

E—
< PLC, HMI etc.

Input power (control)
2S: 220V power _E

Input power (power)
2S: Single phase220V
/,/ g \\\ L Control terminal
/ cable

HS30
three phase wiring

Input power (control) ‘

2T 220V power_| \

4T: 380V power Y

Input power (power) \
2T: Three phase 220V N

4T: Three phase 380V — 7

Encoder cable

Figure 2-1 Servo system configuration
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2.2 Connect Power Terminal

2.2.1 Motor Cable Plug Description

Plug Motor cable

\

=

Figure 2-2 Connect motor cable
Table 2-1 Motor cable plug definition (motor side)

Motor Frame: 60/80/90 Flange Motor Frame: 110/130/180 Flange
2 1 Pin Signal Pin Signal
—
—_ 1

I ] 1 v Wt ||E PE

2 \ 2 U
i ey
|V*| 3 w 3 \
4 3 4 PE 4
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Chapter 2 Electrical Installation

2.2.2 Encoder Cable Plug Description
Plug

Encoder cable Plug

{20

Driver

Encoder connection terminal

Figure 2-3 Connect encoder cable
Table 2-2 Encoder cable plug definition (driver side)

Pin Definition
© 6
~ ﬂ\ \ ] 12 GND
1M—— e o0
‘ ‘ 00 ‘ ‘ 13 +5V
15 ofo 5
—
J‘ ‘ 10 14 D+
O
DB15 15 D-
Table 2-3 Encoder cable plug definition (motor side)
Definition Definition Definition
Pin Pin Pin
60/80/90 | 110/130/180 60/80/90 | 110/130/180 60/80/90 | 110/130/180
1 PE PE 4 D- D- 6 D+ D+
2 E-* E-* 5 GND GND 7 5V 5V
3 E+* E+*
*:When the encoder uses battery, connect E+ and E-. Otherwise, do not connect E+ and E-.
’:\:I:I:E‘ 1 —/;@
3 —ololel 1 e s
U e
[ r— \
60/80/90 flange 110/130/180 flange

HS30 Series Starting Guide V2.3
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2.2.3 Power Terminal Wiring

The wiring using single phase 220V power supply is shown in Figure 2-4.

Note:

1. Power input contactor: Electromagnetic contactor. 1D: Current-continuing diode.
2. DO is set to alarm output function (ALM+/-).
When HS30 alarms, HS30 can automatically cut off the power supply and the alarm

light

is on.

3. H530-251A6-0-P has no built-in brake resistor, no need to connect P® and D.
If you need to use brake resistor, please remove the short-circuit piece first, and then
connect the brake resistor between P® and C.

Noise filter

HS30

E

Rn
button P\

buiigﬁ [_7 (L
d.d
I

Power
- [-input
.contactor

Surge
uppressor N
cOM
24V
Driver alarm ‘Driver alarm
\| output relay _. signal output

Driver alarm
indicator

Figure 2-4 Single phase 220V power terminal wiring (HS30-2s000-0-P)

22
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The wiring using three phase 380V power supply is shown in Figure 2-5.

Note:

1. Power input contactor: Electromagnetic contactor. 1D: Current-continuing diode.
2. DO is set to alarm output function (ALM+/-).

When HS30 alarms, HS30 can automatically cut off the power supply and the alarm
lightis on.

Three phase 380V

HS30

I Lic

L2c U ¢
v o—(M)
w Q

Stop
button [_7L PE ¢

\

Noise filter

Po

o

Power

]
\\ Linput CN1 [ @
.contactor 5

(o]

IR
buttgg P\ \ .
4

L
Surge L2 ALM-
suppresso ¥
L3/N 1D com
- 24V
PE
ALM+ ¢
—9 Driver alarm Driver alarm
\I outputrelay ‘ signal output
o iam e |ee ee ae ee ee ea ee se ee ime ee se i=e i=s ee iss = s=s ies iss se ee o
Driver alarm
indicator

Figure 2-5 Three phase 380V power terminal wiring (HS30-4TO0O0O-0-P)
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2.3 Connect Control Terminal

2.3.1 Control Terminal Description

31

44

-

1

—_

15

D04+ GND |DI7 31
DO3- |+24V |DI6

DO3+ |Al2 DI5

DO2- |AO1 DI3

D02+ |AIl PULLHI
DO1- [PAO+ |HPULS-|36
DO1+ |PAO- |SIGN+

Di4 PBO- |HPULS+
DI1 PZO- |SIGN-

DI2 PBO+ |HSIGN-
DICOM DO4- |PULS+ |41
+5V DO5- |HSIGN+
PZO+ |DO5+ |PULS-
COM |AO2 |0Cz+ |44
+10v_|COM

Figure 2-6 Control terminal
Table 2-4 Control terminal description

Terminal Pin Description
DI1, DI2, DICOM 9,10, 11 Digital input
DI3, D14, DICOM 34,8, 11 Max. input frequency: 4kHz (DI1 - DI2), TkHz
(DI3 - DI7)
DI5, DI6, DI7, DICOM 33,32,31, 11 Refer to 2.3.3 for wiring
DO1+, DO1- 7,6
Digital
¢ DO2+, DO2- 5,4 Digital output, 24VDC
D03+, DO3- 3,2 Output current: Max. 50mA
D04+, DO4- 1,26 QOutput frequency: 333Hz
DO5+, DO5- 28,27 Refer to 2.3.4 for wiring
D06+, DO6- /
Al1, GND 20,16 Analog input (voltage input)
Voltage: -10 - +10V
A2, GND 18,16 Impedance: About 32kQ
Refer to 2.3.5 for wiring
Analeg Anal tput It tput
AOT, GND 19,16 nalog output (voltage output)
Voltage: 0 - 10V
Current: Max. TmA
AO2, GND 29,16 .
Refer to 2.3.5 for wiring
Power +5V, +10V, GND 12,15,16 5/10V power supply
supply +24V, COM 17, 30 24V power supply
PULLHI, COM 35,14 Pulse plus power input
Low speed pulse direction (or connect with
SIGN+, SIGN- 37,39 )
Pulse * quadrature B or CCW input)
HSIGN+, HSIGN- 42,40 High speed pulse d|r§ctlon (or connect with
quadrature B or CCW input)

24
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Terminal Pin Description
Low speed pulse command (or connect with
PULS+, PLUS- 41,43 .
* quadrature A or CW input)
HPULS+, HPULS- 38, 36 H|.gh speed pulse commaﬁd (or connect
with quadrature A or CW input)
Encoder collector signal output
0CZ+, GND 44,16 £ f L
Frequency Refer to 2.3.6 for wiring
division PAO+, PAO-, GND 21,22,16 der diff |
Encoder differential FD output
(FD) output | pBO+, PBO-, GND 25,23,16 - P
Refer to 2.3.6 for wiring
PZ0+, PZO-, GND 13, 24,16

2.3.2 Pulse Input Wiring

Pulse Input is Differential Mode
Only high speed pulse input terminals support differential wiring.

External controller

Driver
. HPULS+|38 1000
* HPULS-|36
. HSIGN+)42 1000
HSIGN-|40 a|>
GND |16

Qépe

v

Figure 2-7 Differential wiring

HS30 Series Starting Guide V2.3
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Pulse Input is Open Collector Mode (Using Internal 24V Power Supply)
Driver

External controller

PULLHI| 35

24V

+24 17 :l—

power supply

1.5kQ

PULS+ (41

1000

PULS- (43

SIGN+ |37

SIGN- |39

1.5kQ

100Q

coM |14

5

External controller

¥ com

Driver

PULS+ |41 1000

LS
PULS-I43

PULLHI| 35 1&'«;_‘

L . | SIGN+|37 1000
. SIGN-IB‘J

éPE 1.5kQ

com|14

Figure 2-8 Collector wiring (using internal power supply)
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Pulse Input is Open Collector Mode (Using External Power Supply and Internal Resistor)
External controller Driver

24V
VvCC 117
PULLHI[35 _1.5kQ
PULS+ (41 1000 L
i % puLs-|a3 *ﬁ"{_
1.5kQ
SIGN+ |37 1000 -
SIGN- |39 *%l{_
COM |14

éI-JE v I V com

External controller Driver

PULS+| 41 1000

I

1l

N\

PULS-|43 . *

PULLHI[35 _ 1.3k0

SIGN+|37 1000

:*.éi;E SIGN-139

1.5kQ

[L[]

Figure 2-9 Collector wiring (using external power supply and internal resistor)
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Pulse Input is Open Collector Mode (Using External Power Supply and External Resistor)
External controller

e
Al

Driver

vee

PULLHI| 35

External controller

Driver

vCC

24V

T ual

¥

N\
-

R1, ' SIGN+|37

2000

SIGN-IBQ

j PULLHI| 35
'H_O_ | &, 7 PULS+[a1 2
Cn PULS-I43 i

3

J épE 14

com

N\
-

Figure 2-10 Collector wiring (using external power supply and external resistor)
Select the external resistance R1 according to the formula, and the recommended resistor

is shown in Table 2-5.

VCC-1.5
R1+200 ~ °MA
Table 2-5 Recommended resistor R1
VCC Voltage R1 Resistance R1 Power
24V 1.5kQ >0.5W
12v 0.75kQ >0.5W
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2.3.3 Digital Input Wiring

Take DIT as an example, DI2 - DI7 terminals have the same wiring.

When the External Controller is Relay Output

Driver

24| 2

power supply [17

DICOM |11

Relay 14
coM

External
+24VDC

DICOM

Driver

24V

DI1

324l

Relay

2

Figure 2-11 Wiring when the external controller is relay output

When the External Controller is Open Collector Output

Driver

+24
power supply

DICOM |1 -
onls s B ¥4
|- —
NPN 14
coMm

Figure 2-12 Wiring when the external controller is open collector output (using internal power supply)

Driver
External
+24VDC
—‘;ICOM L
DI1 9  47kQ * *&K,:
T —

PN 14
com

Driver

+24
power supply

24V

PNP— picom 1 .
DIT1|9 47ka **%K,:
| - —
14
v com
Driver
External 2V
+24VDC 17
PNP DICOM |11 L
DIT1|9 47k **%K,:
| - —
114
v %com

Figure 2-13 Wiring when the external controller is open collector output (using external power supply)
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2.3.4 Digital Output Wiring

Take DO1 as an example, DO2 - DO6 terminals have the same wiring.

When the External Controller is Relay or Optocoupler Input

Driver Driver
External
5-24VDC

Figure 2-14 Digital output wiring

2.3.5 Analog Input and Output Wiring

Driver Driver

i Anj20 2@ E
-10 - +10V o

External
5-24VDC

[
2l

Optocoupler

Bidirectional
(A) TmA meter

10 -+10v |

head

Bidirectional
(A) TmA meter

Figure 2-15 Analog input and output wiring

head
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2.3.6 Frequency Division (FD) Output Wiring

The FD Output is Differential Mode

Driver External controlle
0 271|pAO+ i -
30 22 [PAO- S

T

360 25[pso+ LoE
T :. :.
360 ZJPBO- Lo
360 13[p20+ IR
I% 260 zilpzo- L

g [ - @5 - Y ano

Figure 2-16 Differential wiring

Z Signal is Open Collector Mode
Driver

External
5-24VDC

Figure 2-17 Z signal collector wiring
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2.4 Communication Terminal

Pin Definition

Table 2-6 Pin definition

B
D\:%]

Pin Definition

1 CANH CAN communication

2 CANL interface

3 CGND CAN communication

ground

4 R5485+ RS485 communication
RS485- interface

6* RS232-TXD RS232 sender

7* RS232-RXD RS232 receiver

8 GND Ground

Shell PE Shield

*: 0Only CN3 supports R5232 communication.
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Communication Network
PLC products take HC10 as an example.
When using CAN communication, connect GND terminal of PLC to CGND (3) of HS30.
* Do not connect to GND (8) of HS30, connecting to GND damage HS30.
When using RS485 communication, connect V- terminal of PLC to GND (8) of HS30.
* Do not connect to CGND (3) of HS30, connecting to CGND damage HS30.
The CAN/RS485 communication network is shown in the figure below.

CAN+ MOD+
PLC PLC V-
Master CAN- Master
station station MOD-
GND L L PE C .
' ' Shielding ' . ' . Shielding
v .+ layer v . layer
GND[ & | GND[ 8| |
7] . 7] 7
Hs30 o single-ended HS30| oo (o Single-endec
h d
Slave 2] ground Slave 485+ 4] groun
station — station 2
CGND| 3 | CGND| 3 |
CANL[ 2| 2]
CANH[ 1| 1]
GND[ 8] GND[ 8]
| 7 | | 7 |
6 6
HS30 5 HS30 485-5 1
Slave T Slave 485 T
station — station * 2
CGND| 3 | CGND| 3 |
CANL[ 2] | 2 |
CANH[ T | 1]
120Q 120Q
Matching Resistor Matching Resistor
Figure 2-18 CAN communication network Figure 2-19 RS485 communication network
Note:

Single-ended grounding is recommended for the shielding layer.
The grounding cable and high-power equipment do not share the same ground.
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Chapter 3 Keypad

3.1 Keypad Description

Table 3-1 Keypad description

Keypad Description
- Display Displa Display running status, parameter
g—\‘ Key PV | cetting and fault
ng& @ MODE | Enter or exit the menu
9 9 @ 9 9 Increase the value of the current
SizeA/SizeB A flashing digit, long press to increase
quickly
Display Decrease the value of the current
Key v flashing digit, long press to decrease
quickly
—_— « Move the selected flashing digit one
8888 @I bit to the left
O 0000
MODE A V <« &
SET Save the settings or enter the next
SizeC menu
SizeB2 has the same keypad as SizeC

3.2 Display Mode

When the power is on, the keypad enters the status display mode.
Press MODE key to switch different display modes, as shown in the figure below.

Fault Power on
Fault Status | MODE » Paramrter
display display ["mopg | display
« || «
A4
Monitor
display

Figure 3-1 Keypad switch display mode
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3.2.1 Running Status Display

6
R
2__.- -
33— - -
A g I N
s—I 1

7

Figure 3-2 Running status display
Table 3-2 Running status display description

In Speed (S) or Torque (T) Control Mode

Running Status Description

When the absolute value of the speed deviation between the
motor actual speed and the motor given speed < F07.14, the light

1 Speed consistent signal .

is on.

* F0714: Threshold of speed consistent signal (unit: rpm).
2 Motor forward When the motor is running in the forward direction, the light is on.
3 Zero speed clam When the zero speed clamp signal starts to run, the light is on.
4 Motor reverse When the motor runs in the reverse direction, the light is on.

X When the motor actual speed > F07.13, the light is on.

5 Motor rotation

* F0713: Speed threshold of motor rotation signal (unit: rpm).

When the torque limit value limits the torque, the light is on.

6 Torque limit .
* F08.03 - F08.08 set the torque limit value.

In torque control, when the speed limit value limits the speed, the
7 Speed limit light is on.
« F08.09, F08.11 and F08.12 set the speed limit value.

In Position (P) Control Mode

Running Status Description

When the absolute value of the position deviation between the
given position and the actual position < F06.21, the light is on.

1 Positioning completed
9 P * F06.21: Threshold of positioning completed (unit: command
pulse).
2 Motor forward When the motor is running in the forward direction, the light is on.

When the absolute value of the position deviation between the
3 Positioning near given position and the actual position < F06.22, the light is on.
* F06.22: Threshold of positioning near (unit: command pulse).

4 Motor reverse When the motor runs in the reverse direction, the light is on.

When the motor actual speed > F07.13, the light is on.

5 Motor rotation
* F0713: Speed threshold of motor rotation signal (unit: rpm).

When the torque limit value limits the torque, the light is on.

6 Torque limit .
* F08.03 - F08.08 set the torque limit value.
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3.2.2 Special Status Display

Lo P I I i i i ! I
0 D U 2 I b iy g [
Idle status Running status  Restore factory Bus
parameters undervoltage
O I T I R (O R B
[ g [y U | I R A ) 000
Setpassword  Unlock password Clear password Jog
successfully successfully successfully

Figure 3-3 Special status display
bb: Always on, indicating that the driver is ready and waiting for the enable signal.
run: Always on, indicating that the driver is enabled and is in running status.

3.2.3 Parameter Display

(]
)
oo
4| [» »||«
]
]
e
]
]

Figure 3-4 Parameter display

3.2.4 Display of Data and Command (32 bit)

The display of 32 bit data and 32 bit command is the same.
Display in pages from low to high, press and hold 44 key for 1s to switch pages
cyclically.

For example: Display -1,073,741,824 and +1,073,741,823 as shown in Figure 3-5.
Display -1073741824

Disply the page of data -sign
This lightis on for _|
page 1and 2 7

e R E

%! (]
Low four bits (page 1)  Middle four bits (page 2)  High four bits (page 3)
«
Display +1073741823
/7 Disply the page of data
' 10 0 0« ;’lj‘ll
 1QC 2 A B |
Low four bits (page 1)  Middle four bits (page 2)  High four bits (page 3)
«

Figure 3-5 Display 32 bit data
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3.3 Description of Use

3.3.1 Set Parameter
Change the setting of F07.01 from 200rpm to 500rpm.

&nkv%' -o- -}—‘{- 0

C N o SET nncnn "
g 000 D00 Ui

SET

=) 7| SET
L7« '
Figure 3-6 Set parameter

When setting the parameter value, if the value does not flash, it means that the parameter
cannot be set.

Possible reason:

* This parameter cannot be set, such as actual detection parameter, running record
parameter, etc.

-
o
-t

. ‘-
>

-
‘....
-

-

.
'...
s

L)

* This parameter cannot be set when the driver is running, set this parameter after the
driver stops.

* Thedriver has a user password. Enter the correct user password first, and then set this
parameter.

3.3.2 Enable Servo

Enable: Set F00.03 = 3, FOb.02 = 1. The driver is forced to enter the running status (run).
After power on again, the enable is invalid.
Cancel enable: Set F00.03 = 3, FOb.02 = 0. The driver returns to the idle state (bb).

3.3.3 Restore to Factory Setting

Set FOb.10 = 1, the driver starts to restore the factory parameters, and the keypad displays
"rESET".

After the end, the driver enters the status display without power off.

3.3.4 Clear Fault
Set FOb.11 =1, clear the fault record.
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3.3.5 User Password Operation

After setting the user password (FOb.20), the parameters can only be checked but not set,
and can only be set after unlocking.
For example: The user password is "00003", and the servo is in idle state (bb).

4 JR N I SN I ol
' rend e A Y =]

Set User Password

1 ¢ |MODE
Un(l (] ol

10 08 00 O - -
Iu(] .
SETlA
i o |MODE e e SET mmem i SLSET (cm am
ix] (e I ol L T e o

Figure 3-7 Set user password
Unlock User Password
Set FOb.20 = 00003, the keypad displays "P.uLoC"

Modify User Passerword

Unlock the user password first, and then set FOb.20.

When the keypad displays "P.SET", the password is changed successfully.
Cancel User Passerword

After unlocking the user password, set FOb.20 = 00000.

When the keypad displays "P.CLr", the password is canceled successfully.

3.4 Description of Auxiliary Functions

3.4.1 Identify Initial Angle

1. Disconnect the load.
2. Set F20.06 = 1, the keypad displays "tunEg".

3. After the end, the keypad displays "bb".
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3.4.2 Frequency Division (FD) Output

For FD output wiring, see section 2.3.6 on page 31.
Support any frequency division (pulse command, encoder feedback).

Function Description
Output the position pulse (pulse command or encoder feedback) with A/B phase
quadrature pulse, as shown in the figure below.

-

ACINIT R

 PULLHI|35 2.4k

2000
Low: p
speed: 2.4kQ -
pulse:  gyGny |371¢ 2000
position : .
command :__SIGN-[39 .ﬂ’
: GND |16
. Lo R al
High HPULS+|38 :
spe ;
pulse ‘HsiGN+ 7o
position
command K
CN1
Jen2 |
Encoder
U
OV
W
Motor )

Driver
Driver T
internal .
1 j>‘
| o
VGND| .
External
controller:
44| 0CZ+
. 16[GnD
Encoder 0 |
feedback i GND .
F06.06 FD output (5 oo oo oo [ |
pulse
source
F00.05

F00.05 Set the FD Output Pulse Source

*  When multi-axis servo pulse synchronous tracking, please use the pulse command
output mode (F00.05 = 1).

*  When the host computer is used as closed loop feedback, plese use the encoder
feedback output mode (F00.05 = 0).

FD Output Signal Description

The FD output signal is shown in the table below. The high-precision FD output uses the

Z-phase signal, and F00.07 sets the output change edge.

* Falling edge: F00.07 = 0.

* Rising edge: F00.07 = 1.

Pulse Signal Description
PAO+, PAO- A phase pulse
Differential output
PBO+, PBO- B phase pulse
* Max. output pulse frequency: 2Mpps
PZO+, PZO- Z phase pulse
. Open collector output
0CZ+, GND Z signal
« Max. output pulse frequency: 100kpps
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Any Frequency Division (FD) Output

When using any FD output, set the parameters:

* Resolution: FO1.31 (encoder resolution).

* Pulse: F00.05 (pulse source), F00.06 (pulse phase), F00.07 (output polarity).

* FD ratio: F06.06 (encoder FD output pulses), F06.12 (electronic gear ratio numerator 2),
F06.14 (electronic gear ratio denominator 2).

When the output source is encoder feedback pulse (F00.05 = 0), the motor rotates 1 circle.

* A/B phase output pulses: Determined by F01.31 (encoder resolution) and F06.06
(encoder FD output pulses).

* The Z signal outputs once.

3.4.3 Multi-turn Encoder Function

High-performance system can not only obtain the position information from single-turn
feedback, but also memorize the historical turns with 16-bit multi-turn feedback.

In the multi-turn mode, the multi-turn position is backed up by the battery, and the
system is divided into two modes: Absolute position linear mode and absolute position
rotary mode.

Support multi-turn encoder with battery.

1. Confirm: The encoder cable connects to the battery, and the battery box has no
severe vibration.

2. Usethe encoder cable to connect the encoder and the driver.
3. SetF01.35=1,F00.30=1 or 2.

4. Poweron.

When powering on for the first time, the driver reports E060.0 (the encoder battery is
faulty).

Take measures: Set F20.03 = 1 or 2, and then power on again.

5. Check d00.31 (number of absolute encoder turns).
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Chapter 4 Parameter Description

4.1 Parameter List

Warning

Before running the system for the first time, make sure the motor code (F01.00) is correct.
Incorrect FO1.00 affects the control effect.

Bus Type Encoder
Using communication to read data, non-normal quadrature AB output.
Including: Absolute photoelectric encoder, absolute magnetic encoder, and serial
incremental encoder, etc.

Parameter Unit

Encoder unit: The Min. value of the input position command processed by the
(32 bit) electronic gear ratio, corresponding to the encoder position feedback.

Command unit: The Min. value that can be recognized by the external controller input to
(32 bit) the driver, that is, the unit of the original position command.

Parameter Setting Mode [Set]
*1 You cannot set the parameter.
x: When the driver is running, you cannot set the parameter.
O: When the driver is running, you can set the parameter.

-: The same as the mapping parameter.

Parameter Valid [Valid]
R: Valid in position control mode.
S: Valid in speed control mode.

T: Valid in torque control mode.

Parameters Take Effect [Effect]
R: After setting the parameters, the driver needs to be powered off and on again.
Otherwise, the driver reports E055.0 fault.
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Ref. Code Function Range Default | Set | Valid | Effect
d00: Commandmonitoring parameters
d00.00 Motor speed -4000 - +4000rpm - * PST
d00.01 Speed command -4000 - +4000rpm - * PS
d00.02 Torque command -300.0 - +300.0% - * T
d00.03 Output torque -300.0 - +300.0% - * PST
d00.04 DI signal monitoring 0?(00 ) (,)X?F - * PST
BitO - Bit6: DI1 - DI7
0x00 - Ox3F
d00.05 DO signal monitoring Bit0 - Bit5: DO1 - - * PST
D06
d00.06 Motor mechanical angle 0.0 - 360.0° - * PST
d00.07 Motor electrical angle 0.0 - 360.0° - * PST
d00.08 Motpr speed corresponding to input ~4000 - +4000rpm ) . P
position command
Valid in running.
-2,147,483,648 -
d00.09 Position tracking error +2,147,483,647 - * P
(32 bit data)
-2,147,483,648 -
d00.11 Input command pulse counter +2,147,483,647 - * P
(command unit)
-2,147,483,648 -
d00.13 Encoder feedback pulse counter +2,147,483,647 - * PST
(32 bitdata)
d00.15 Input pulse frequency ?3_23;13::;?3’647 - * P
d00.17 DC bus voltage 0-999V - * PST
d00.18 Output frequency of motor 0.00 - 655.35Hz - * PST
d00.20 Output current of driver 0.017 - 99.00A - * PST
d00.21 Output voltage of driver 0-999Vv - * PST
d00.22 Al1 sampling voltage - * PST
d00.23 Al1 processed voltage - * PST
- -10.00 - +10.00V
d00.24 Al2 sampling voltage - * PST
d00.25 Al2 processed voltage - * PST
d00.26 AO1 output voltage - * PST
d00.27 | AO2 output voltage 0.00 - 10.00V - * PST
d00.31 Number of absolute encoder turns 0 - 65535 - * PST
0032 | e nicaton ancoder D-4294967295 | - Ll
d00.36 FPGA system status information - * PST
d00.37 FPGA system fault information - * PST
icati Actual
T oo EEE
d00.39 FPGA system fault information 2 - * PST
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Ref. Code Function Range Default Set | Valid | Effect
d00.42 Average load ratio of motor 0.0 - 100.0% - * PST
d00.43 Control voltage 0-999v - * PST
d00.45 Real-time output torque -350.0 - +350.0% - * PST
-2,147,483,648 -
d00.46 Encoder feedback pulse counter +2,147,483,647 - * PST
(command unit)
d00.56 is the command unit form of d00.13.
In position (P) mode, d00.46 is the current absolute position of the motor.
-2,147,483,648 -
d00.50 Position tracking error +2,147,483,647 - * PST
(command unit)
d00.50 is the command unit form of d00.09.
d00 54 Abst.Jlute mechanical position (low . . psT
32 bit)
d00.56 ?;Jsb?tl;lte mechanical position (high . . peT
Position of multi-turn absolute 0-4,294,967,.295
d00.58 encoder (low 32 bit) ) : PsT
doogn | EE
d00.58 and d00.60 are only used for F00.30 = 1 (absolute position linear mode) or F00.30 = 1
(absolute position rotating mode).
Real-time pulse counter of input ~2147:483,648 -
d00.68 command +2,1 47,483,64? - * P
(command unit)
d00.70 [{Jealtime feedback current of phase 99.99 - 499 99A ) . psT
d00.71 \Fjealtime feedback current of phase 99.99 - +93.99A ) . psT
d00.72 \Ijvealtime feedback current of phase 259.99 - 499 99A . . psT
d00.74 Virtual DI signal monitoring - * PST
Actual
d00.75 Virtual DO signal monitoring - * PST
d00.76 Power factor in Q13 format -9999 - +9999 - * PST
d01: Fault Record Parameters
0: The latest fault
d01.00 Faultrecord | .. - (@) PST
9: Last 9 fault
d01.01 Fault code of selected fault record - * PST
d01.02 U phase current of selected fault - * PST
do1.03 V phase current of selected fault - * PST
do1.04 Motor speed of selected fault Actual - * PST
d01.05 Bus voltage of selected fault - * PST
do01.06 Output voltage of selected fault - * PST
d01.07 DI terminal status of selected fault - * PST
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Ref. Code Function Range Default Set | Valid | Effect
d01.08 DO terminal status of selected fault - * PST
d01.09 Output current of selected fault - * PST
40110 :aousli:ion tracking error of selected . . P
do112 :gﬁt?&s:mstatus information of ) . peT
d0113 :zl(iﬁtzis:zﬁltstatus information of ) . psT
dotia :gﬁt?&s]tczrlﬂtfault information of ) . peT
d0116 zePlGe/z‘tse);sizr;tfault information 2 of . . psT
aovsa | P o or el R
019 |l parameter faut : s
d01.20 Servo running state 0-3 - * PST

0: The servo is not ready.

1: The servo is ready.

2: The servo is running normally.

3: The servo is in faulty state.
d01.21 Current fault code Actual - | * | PST | -
d02: System Version Parameters
d02.00 Driver series - * PST
d02.01 Driver software version - * PST
d02.02 SN;:V—VS‘:;aendard version of driver ) . peT
d02.03 Driver model - * PST
d02.04 Motor code - * PST
d02.06 Encoder version - * PST
d02.07 CAN software version Actual - * PST
d02.08 The Min. allowable brake resistor - * PST
d02.09 Internal brake resistor power - * PST
do02.10 Internal brake resistor resistance - * PST
d02.11 Driver software sub version - * PST
do2.12 FPGA software major version - * PST
d02.13 FPGA software sub version - * PST
d02.25 Rated current of driver - * PST
FOO: Basic Control Parameters
F00.00 | Control mode 0-6 0 [x |pst |

0: Position mode (P).

1: Speed mode (S).

2: Torque mode (T).

3: Position «» Speed mode.
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Ref. Code Function Range Default | Set |Valid | Effect
4: Position <> Torque mode.
5: Speed <> Torque mode.
6: Position <> Speed «> Torque mode.
F00.01 Max. speed 71000 - 4000rpm 3000rpm X PST
F00.02 Max. torque 100.0 - 300.0% 300.0% x PST
The Max. input of analog and pulse corresponds to the maximum torque.
F00.03 Servo ON enable mode 0-3 1 | x | PST |
0: Keypad enable.
1: 10/SON terminal enable.
2: Host computer enable.
3: Software enable.
F00.04 | Rotating direction 0,1 [o [x [pst [R
0: CCW direction is forward direction. The motor rotates C.C.W. (counterclockwise).
1: CW direction is forward direction. The motor rotates C.W. (clockwise).
F00.05 FD (Frequency division) output 0-2 5 « psT | R
pulse source
0: Encoder position information.
1: Input pulse command.
2: Inhibited FD output.
F00.06 FD output pulse phase | 0,1 | 0 | x | PST | R
0: Phase A leading Phase B.
1: Phase B leading phase A.
F00.07 Output polarity of Z signal | 0,1 | 0 | x | PST | R
0: Negative polarity, transient low-level signal.
1: Positive polarity, transient high-level signal.
F00.09 | Stop mode at S-ON off [0-5 [o [0 [pstT |
0: Coast to stop, keep de-energized state.
1: Emergency stop with target-zero speed control, keep de-energized state.
2: Emergency stop with F08.14 (set torque control), keep de-energized state.
3: Ramp speed stop based on F00.18 (Dec. time), keep de-energized state.
4: Ramp speed decelerating, then ramp torque stop, keep de-energized state.
5: Software DB (dynamic brake) stop, keep de-energized state.
F00.10 Fault stop mode setting enable | 0,1 1 | @) | PST |
0: Default coast to stop.
1: Group FOF set.
F00.11 Stop mode at NO.1 fault 0-5 0 x PST
F00.12 Stop mode at NO.2 fault 0-5 0 x PST
0: Coast to stop, keep de-energized state.
1: Emergency stop with target-zero speed control, keep de-energized state.
2: Emergency stop with F08.14 (set torque control), keep de-energized state.
3: Ramp speed stop based on F00.18 (Dec. time), keep de-energized state.
4: Ramp speed decelerating, then ramp torque stop, keep de-energized state.
5: Software DB (dynamic brake) stop, keep de-energized state.
F00.13 Stop mode at limit switch signal 0-5 2 | @) | PST |
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Ref. Code Function Range Default | Set | Valid | Effect
0: Coast to stop, keep de-energized state.
1: Emergency stop with target-zero speed control, keep de-energized state.
2: Emergency stop with target-zero speed control, keep position locked state.
3: Ramp speed stop based on F00.18 (Dec. time), keep de-energized state.
4: Ramp speed decelerating, then ramp torque stop, keep de-energized state.
5: Software DB (dynamic brake) stop, keep de-energized state.
F00.14 Stop mode at servo alarm 0-2 0 | (@) | PST |

0: Coast to stop, keep de-energized state.
1: Emergency stop with target-zero speed control, keep de-energized state.
2: Ramp speed stop based on F00.18 (Dec. time), keep de-energized state.

Bus voltage control gain ratio upon

F00.15 0 - 100.0% 50.0% @) PST
DB braking ? ?
The given value is the overvoltage point voltage and the feedback value is the actual bus
voltage. The current output duty value = the closed loop run result + the last output result.
Used to enhance or diminish the dynamic braking effect. If the braking effect needs to be
enhanced, increase F00.15, otherwise decrease F00.15.

F0016 Feedback curlfent control gain ratio 0-100.0% 3.0% o psT
upon DB braking
The given value is the rated output current of the driver and the feedback value is the actual
three phase Max. current. The current output duty value = the closed loop run result + the last
output result.
Used to enhance or diminish the dynamic braking effect. If the braking effect needs to be
enhanced, increase F00.16, otherwise decrease F00.16.

F00.18 Speed Dec. time of ramp speed stop | 0 - 60000ms 25ms | @) | PST |
Valid when the stop mode is ramp speed stop, or ramp decelerating, then ramp torque stop.
Set the time to decelerate the speed from 1000rpm to Orpm.

Foo1g | lorque bec.timeof ramp torque 0 - 60000ms 50ms o |pst
stop
Valid when the stop mode is ramp decelerating, then ramp torque stop.
Set the time to decelerate the speed from 1000rpm to Orpm.
Switchi d for st d d

F00.20 Witching speec for stop mode and 1 4 _ 3500rpm 10rpm o |pst
stop state
Stop process, when speed < switchover speed, switch the stop state.

F00 21 Delay from Servo ON to brake 0 - 500ms oms o psT
output ON
After the driver is powered on, the brake output is ON, and the delay time from the servo
enable ON.

F00.22 Dela}/from brake output ON to 0 - 500ms 250ms @) PST
receiving command
After the driver is powered up, the driver starts receiving input command with a delay time
from the brake input ON.
The driver does not receive position, speed, and torque command during the F00.22 time.

F00.23 Delay from brake output OFF to 0 - 1000ms 150ms o psT

motor de-energized in static state

After the brake output is OFF, delay F00.23 time, and the motor enters the de-energized state.
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F00.24 ?ﬂfﬂfﬁiﬁ?ﬂﬁ:ﬂ2;‘1;23%k 0 - 3000rpm 30rpm o |pst

The motor is in the rotating state, set the motor speed threshold when the brake output is OFF.
F00.25 Sjtl‘;ﬁtf ran; ?ne:\;?aiizt;;fak 1-1000ms 500ms o |pst

When the motor is rotating, if the servo enable is OFF, when condition 1 or condition 2 is met,

the brake output is OFF.

» Condition 1: The time does not reached F00.25, but the motor decelerates to F00.24.

* Condition 2: The time reaches F00.25.
F00.30 Absolute position detection system | 0-2 0 | x | PST | R

0: Incremental position mode.

1: Absolute position linear mode.

2: Absolute position rotating mode.
FO1: Motor Parameters
F01.00 Motor code 0- 65535 x PST |R
F01.01 Rated power 0.01 - 5.50kw x PST
F01.02 Rated voltage 1-380V x PST |R
F01.03 Rated current 0.01 - 99.99A x PST |R
F01.04 Max. current 0.01 - 99.99A x PST |R
F01.05 Rated torque 0.017 - 655.35N-m X PST |R
F01.06 | Max. torque 0.01 - 655.35N-m E:ggnd on Iy PST |R
F01.07 Rated speed 100 - 4000rpm x PST |R
F01.08 Max. speed 100 - 4000rpm x PST |R
F01.09 Pole pairs 1-50 x PST |R
F01.10 Stator resistance 0.001 - 65.535Q X PST |R
FO1.11 Stator d-axis inductance 0.01 - 655.35mH x PST |R
F01.12 Stator g-axis inductance 0.01 - 655.35mH x PST |R
F01.13 Back EMF constant 0.01 - 655.35 x PST |R

mV/rpm
- 0.01 - 655.35

F01.14 Torque coefficient NM/ArmS x PST |R
FO1.15 Electrical constant 0.01 - 655.35ms Depend on [ pPST
FO1.16 Mechanical constant 0.01 - 655.35ms H530 x PST
F01.17 Motor rotor inertia 0.01 - 655.35kg.cm? x PST |R
F0118 ii‘j:tcislga”gle for encoder 0.0 - 359.9° x psT |R
F01.20 zf;'lt::i';gﬁsm for encoder 0- 65535 8192 * PST |R
F01.23 Identify current 0-100% 100% x PST
el i R

0: Disable.

1: Enable
F01.30 Encoder type 0-6 6 | * | PST |
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1: 17Bit serial incremental encoder.
3: 17Bit absolute encoder.
6: 23Bit absolute encoder.

F01.31 Encoder resolution ?321;?:;;:;'824 2500 x PST |R
F01.33 Encoder direction 0,1 0 x PST

0: Phase A leading Phase B.

1: Phase A lagging Phase B.
FO1.35 | Encoder turn type 0,1 0 [x [pst [R

0: Single-turn encoder.

1: Multi-turn encoder.
F01.37 zii:ﬁ :ESRVC\;ll'\Tng selction of the 0,1 0 M poT

0: Enable RW.

1: Disable RW.
FO2: Input Terminal Parameters
F02.00 DI1 terminal function 1 x PST
F02.01 DI2 terminal function 2 x PST
F02.02 DI3 terminal function 21 x PST
F02.03 DI4 terminal function 0-29 22 x PST
F02.04 DI5 terminal function 0 x PST
F02.05 DI6 terminal function 0 x PST
F02.06 DI7 terminal function 0 x PST

Ten&Unit: Input function (see DI function, section 4.2)
F02.07 |1)é .Zci:;ve set for first power on (low 0 o pst | R

DI active set for first power on (high 0000 - FFFF
F02.08 16 bit) 0 @) PST |R
F02.10 DI1 filter time 1-255 200 (@] PST
F02.11 DI2 filter time (unit: 10ns) 200 O PST
F02.12 Di3 filter time 1-1000ms 5ms (@] PST
F02.13 DI4 filter time 1-1000ms 5ms (@] PST
F02.14 DI5 filter time 1-1000ms 5ms (@] PST
F02.15 DI6 filter time 1-1000ms 5ms (©] PST
F02.16 DI7 filter time 1-1000ms 5ms (@] PST
F02.17 Filter time of servo ON signal 0-64 0 (@) PST
F02.18 Al negative input 0,1 0 @) PST

0: Disabled.

1: Enable.
F02.19 Al automatic zero shift adjustment 0-2 0 | x | PST |

0: No adjustment.
1: A1 adjustment.
2: Al2 adjustment.
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F02.20 Al1 gain 0.5-1.5 1.0 @) PST
F02.21 Al1 offset -5000 - +5000mV omv (@] PST

When the driver sampling voltage value is 0 after zero drift correction, set the actual input

voltage of All.
F02.22 Al filter time 0.0 - 6000.0ms 2.0ms (©] PST
F02.23 Al1 dead zone 0 - 500mV 30mv (©] PST

When the driver sampling voltage value is 0, set the input voltage range of Al1.
F02.24 Al1 zero drift -500 - +500mV omv (@] PST
F02.25 Al2 gain 0.5-1.5 1.0 @) PST
F02.26 Al2 offset -5000 - +5000mV omv (@] PST
F02.27 Al2 filter time 0.0 - 6000.0ms 2.0ms (@] PST
F02.28 Al2 dead zone 0 - 500mV 30mv (@] PST
F02.29 Al2 zero drift -500 - +500mV omv (@] PST
F02.30 DI1 terminal logic 0 (©) PST
F02.31 DI2 terminal logic 0 O PST
F02.32 DI3 terminal logic 0 (©) PST
F02.33 D14 terminal logic 0-4 0 (©) PST
F02.34 DI5 terminal logic 0 O PST
F02.35 DI6 terminal logic 0 (©) PST
F02.36 DI7 terminal logic 0 @) PST

0: Low level valid.

1: High level valid.

2: Rising edge valid.

3: Falling edge valid.

4: Rising edge and falling edge both valid.
FO3: Output Terminal Parameters
F03.00 DO1 terminal function 1 (©] PST
F03.01 DO2 terminal function 14 (@] PST
F03.02 DO3 terminal function 0-16 5 (@] PST
F03.03 DO4 terminal function 0 (@] PST
F03.04 DO5 terminal function 0 (@] PST

Ten&Unit: Output function (see DO function, section 4.3)
F03.06 DO source 0 (@] PST
F03.20 AO1 terminal function 0-7 0 (@] PST
F03.21 AO2 terminal function 0 (@] PST

0: Unused.

1: Motor speed, 10V corresponding to the Max. speed (F00.01).

2: Speed command, 10V corresponding to the Max. speed (F00.01).

3: Torque command, 10V corresponding to the Max. torque (F00.02).

4: Position deviation, 0.05V corresponding to the position deviation of 1 command unit.

5: Position command speed, 10V corresponding to the Max. speed (F00.01).

6: Al1 voltage (absolute voltage value after processing).

7: Al2 voltage (absolute voltage value after processing).
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F03.10 DO1 terminal logic 0 @) PST
F03.11 D02 terminal logic 0 @) PST
F03.12 DO3 terminal logic 0,1 0 @) PST
F03.13 D04 terminal logic 0 @) PST
F03.14 DO5 terminal logic 0 @) PST
0: Positive logic.
1: Negative logic.
F03.22 AO1 gain 01-10.0 1.0 @) PST
F03.23 AO2 gain 1.0 @) PST
F03.24 AO1 offset omv (@] PST
F03.25 | AO2 offset 73000 5000mv- T o |pst
AO actual output voltage = set theoretical output voltage x gain + offset.
FO4: Loop Parameters
F04.00 Speed loop KP1 0.1 - 300.0Hz 25.0Hz @) PST
F04.02 Speed loop KP2 0.1 - 300.0Hz 40.0Hz @) PST
Set the proportional gain of the speed loop.
Determine the response of the speed loop. The larger the setting value, the faster the
response of the speed loop, but too large a setting value may cause vibration.
F04.01 Speed loop Til 0.01 - 650.00ms 32.00ms @) PST
F04.03 Speed loop Ti2 0.01 - 650.00ms 20.00ms O PST
Set the time integration constant for the speed loop.
The smaller the set value, the stronger the integration effect.
F04.06 Speed loop parameters switchover 0-7 0 « peT

condition

0: Fixed at group 1 gain.
1: Switchover by DI.
* Set DI terminal = 28 (GAIN-SEL: Gain switchover).
* GAIN-SEL signalis invalid: Group 1 gain parameter (F04.00, F04.01, F04.20, F04.34).
* GAIN-SEL signal is valid: Group 2 gain parameter (F04.02, F04.03, F04.21, F04.35).
2: Speed command.
* Inthe group 1 gain, when the absolute value of the speed command > (level + hysteresis),
switch to the group 2 gain.
* In the group 2 gain, when the absolute value of the speed command < (level - hysteresis),
after F04.07 time, return to the group 1 gain.
3: Position deviation.
« Valid only for position control (other modes are fixed to group 1 gain).
* Inthe group 1 gain, when the absolute value of the position deviation > (level +
hysteresis), switch to the group 2 gain.
* In the group 2 gain, when the absolute value of the position deviation < (level -
hysteresis), after F04.07 time, return to the group 1 gain.
4: Positioning completed.
« Valid only for position control (other modes are fixed to group 1 gain).
* In the group 1 gain, when positioning is not completed, switch to the group 2 gain.
* In the group 2 gain, when positioning is completed, after F04.07 time, return to the group
1 gain.
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5: Motor speed feedback.
« Valid only for position control (other modes are fixed to group 1 gain).
* Inthe group 1 gain, when the absolute value of the motor feedfack speed > (level +
hysteresis), switch to the group 2 gain.
* In the group 2 gain, when the absolute value of the motor feedfack speed < (level -
hysteresis), after F04.07 time, return to the group 1 gain.
6: Position command + motor speed feedback.
« Valid only for position control (other modes are fixed to group 1 gain).
* In the group 1 gain, when the position command # 0, switch to the group 2 gain.
* In the group 2 gain, when the position command # 0, the duration > F04.07 time, and the
absolute value of the motor feedfack speed < (level - hysteresis), return to the group 1
gain.
7: Switching speed loop to P or PI.
* Set DI terminal = 28 (GAIN-SEL: Gain switchover).
* GAIN-SEL signalis valid: Switch to proportional (P) control.
* GAIN-SEL signal is invalid: Switch to proportional integral (PI) control.
F04.07 | Gain switchover delay 0 - 1000.0ms [soms |0 [pst |
Valid only when group 1 gain switch to group 2 gain (group 2 gain > group 1 gain).
F04.08 Gain switchover level F04.09 - 20000 50 (@] PST
F04.09 Gain switchover hysteresis 0 - F04.08 30 @) PST
Level = hysteresis. If level < hysteresis, level = hysteresis.
F04.10 Torque feedforward gain 0.0 - 100.0% 0.0% @) PST
F04.11 Torque feedforward filter time 0.00 - 64.0ms 0.50ms @) PST
F04.20 Position loop KP1 0.0 - 800.0s™ 40.0s™ (@] P
F04.21 Position loop KP2 0.0 - 800.0 40.0 @) P
Set the proportional gain of the position loop.
Determines the response of the position loop. The larger the setting value, the shorter the
positioning time, but too large a setting may cause vibration
F04.23 Position loop gain switching time | 0.0 - 1000.0ms | 3.0ms | (@) | P |
Valid only when group 1 position gain switch to group 2 position gain (group 2 position gain >
group 1 position gain).
F04.24 Speed feedforward signal source | 0,1 | 1 | @) | P |
0: No speed feedforward.
1: Internal speed feedforward.
F04.25 Speed feedforward gain 0.0 - 100.0% 0.0% (@) P
F04.26 Speed feedforward filter time 0.00 - 64.0ms 0.50ms (©) P
F04.30 Current loop d-axis KP gain 1 0.000 - 5.000 1.000 O PST
F04.31 Current loop d-axis Kl gain 1 0.00 - 5.00 1.00 @) PST
F04.32 Current loop g-axis KP gain 1 0.000 - 5.000 1.000 @) PST
F04.33 Current loop g-axis Kl gain 1 0.00 - 5.00 1.00 @) PST
F04.34 I‘;;Tt’:ncgmma”d filter time 0.00 - 50.00ms 0.79ms o |psT
F04.35 Ig;i‘:jniozmma”d filter time 0.00 - 50.00ms 0.79ms o |psT
F04.39 Current loop d-axis KP gain 2 0.000 - 5.000 1.000 @) PST
52 HS30 Series Starting Guide V2.3




Shenzhen Hpmont Technology Co., Ltd.

Chapter 4 Parameter Description

Ref. Code Function Range Default Set | Valid | Effect
F04.40 Current loop d-axis Kl gain 2 0.00 - 5.00 1.00 @) PST
F04.41 Current loop g-axis KP gain 2 0.000 - 5.000 1.000 @) PST
F04.42 Current loop g-axis Kl gain 2 0.00 - 5.00 1.00 @) PST
F04.48 d-axis voltage decoupling ratio 0.000 - 1.000 1.000 @) PST
F04.49 g-axis voltage decoupling ratio 0.000 - 1.000 1.000 x PST
FO5: Auto-tuning Parameters
F05.00 ﬁ)‘gg’;::;:i:;?de for modifying 0-2 0 o |pst
0: Manully modifying loop parameter.
1: Standard mode, basing on rigid level set.
2: Quick positioning mode, basing on rigid level set.
F05.01 | Rigid level 1-31 12 [0 [pst |
Recommended settings:
* Large mechanical load: 4 - 8.
* Lower rigidity load such as belt: 8 - 15.
* Load with high rigidity such as ball screw and direct connection: 15 - 20.
F05.02 | Load inertia ratio 0.00 - 30.00 [ 4.00 [0 [pst |
Load inertia ratio = total mechanical load inertia / motor inertia.
Note:
When F05.02 = actual inertia ratio, the speed loop gain (F04.00/F04.02) is the Max. following
frequency of actual speed loop.
Increasing the inertia ratio, the proportion and integral effects of the speed loop are
enhanced. Conversely, the effects are weakened.
F05.04 Offline inertia identification mode 0,1 | 0 | (@] | PST |
0: Forward and reverse triangular wave mode.
1: Forward and reverse JOG mode.
0505 | {1l offine merta entication | ©~ %535 R
F05.06 :\gz:ﬂsﬁpﬁi’ig“””g offline inertia 100 - 1000rpm 500rpm | x pST
Fos.o7 | metoacceleratetoMax. speed ) 5, g5, s00ms  |x [psT
during offline inertia identification
F05.08 :’r\]/zirttii';%;g:f‘?cft;iroenam offline 50 - 10000ms 800ms x PST
FO6: Position Control Parameters
F06.00 Position command source | 0,1 | 0 | x | P |
0: External pulse command.
1: Internal multi-position command.
F06.01 External pulse command form | 0-3 | 0 | x | P | R

0: Direction + pulse (positive logic)
1: Direction + pulse (negative logic).

2: Phase A + phase B quadrature pulse (4-frequency multiplication).

3: CW + CCW pulse.

F06.01 and F00.04 determine the forward and reverse of the pulse command.
When F00.04 = 0, see the table below. When F00.04 = 1, forward and reverse are interchanged.
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F06.01 Forward Pulse Reverse Pulse
PULSE___ fedle | | | PULSE___fedle | | |
0 : .
SIGN _F>, High SIGN &>, Low
PULSE™ el [ [ PULSE™ & [ [
1 : :
SIGN &>, Low SIGN _f>, High
PhaseA _ [Geal . I 1 PhaseA el [ L
2 PhaseB  [epasl 1 | PhaseB Ll L
Phase A leads phase B by 90° Phase B leads phase A by 90°
cw [&lo cw & e
3 : .
CCW_[e»le»] > CCW lepieb [
F06.02 Ppsition command low-pass filter 0 - 2000ms oms M P
time
F06.03 Ffosmon command smoothing filter 0 - 400.0ms 0.0ms N P
time
F06.04 Postitiqn command pulses per 1- 1,973,741,824 0 " p R
revolution (32 bit data)
Set the position commands for each rotation of the motor.
F06.04 has higher priority than electronic gear ratio.
* When F06.04 = 0, Electronic gear ratio 1 (F06.08/F06.10), Electronic gear ratio 2
(F06.12/F06.14) and F06.16 are valid.
* When F06.04 = 0, Electronic gear ratio 1 (F06.08/F06.10) and Electronic gear ratio 2
(F06.12/F06.14) are invalid.
Electronic gear ratio = encoder resolution (FO1.31).
Encodgr FD output pulses per 0- 262143
F06.06 revolution (before 4-frequency R 2500 x PST |R
s (32 bit data)
multiplication)
In encoder FD output mode, the output pulses from the AB quadrature is 4 times of F06.06.
F06.08 Electronic gear ratio numerator 1 1-1,073,741,824 F01.31 @) PST
F06.10 Electronic gear ratio denominator 1 | 1-1,073,741,824 10000 @) P
F06.12 Electronic gear ratio numerator 2 1-1,073,741,824 1 @) P
F06.14 Electronic gear ratio denominator2 | 1-1,073,741,824 1 @) P
When the FD output source selects the pulse command, F06.08 is the FD numerator (after 4
frequency multiplication), and the upper limit is F06.14.
When the FD output source selects the pulse command, F06.10 is the FD denominator, the
lower limit is F06.12, and the upper limit is 28 - 1.
Reset after setting (power on again or software).
Select electronic gear ratio 1 or electronic gear ratio 2 according to F06.16.
F06.16 Electrqnlc gear ratio switchover 0,1 0 N P
condition

Switch according to DI terminal (No. 23 function).
0: Switchover if position command (command unit) = 0 and the duration reaches 2ms.
1: Real-time switchover.
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F06.17

Position deviation clear 0-2 0 x P

0: When S-ON is off or a fault occurs.
1: When a fault occurs.
2: When the ClrPosErr signal is input from DI.

1-1,073,741,824

F06.18 Position deviation threshold (encoder / E:gsnd "o P
command unit)
F06.20 Output condition of positioning 0-3 1 o P
completed / near signal
0: When the absolute value of position deviation < F06.21/F06.22.
1: After the command ends, when the absolute value of position deviation < F06.21/F06.22.
2: After the command ends, when the motor speed < rotation speed threshold (F07.13), and
absolute value of position deviation < F06.21/F06.22.
3: After the command ends, the absolute value of position deviation < F06. 21/F06.22, and the
output keeps F06.23 time.
F06.21 Threshold of positioning completed | 1 - F06.22 E:gsnd on @) P
1-65535 Depend on
F06.22 Threshold of positioning near (encoder / HS30 O P
command unit)
F06.23 Positioning completed holding time | 0 - 50000ms oms @) P
F06.24 Homing enabling mode 0-7 0 (@] P
0: Disabled, prohibit homing.
1: Start homing immediately.
» When the servo enable signal is valid, perform homing immediately, and F06.24 = 0 when
the homing is successful.
2: Input homing start signal from DI to enable homing.
» Set any DI terminal = 24 (ORG-ENA: Homing function).
3: Start electrical home immediately.
 After the servo enable signal is valid, perform electrical homing immediately, and F06.24 =
0 when the homing is successful.
4: Input homing start signal from DI to enable electrical home attaining.
» Set any DI terminal = 24 (ORG-ENA: Homing function).
5: Start homing immediately after power on.
* Power on again. When the first servo enable signal is valid, start homing immediately.
6: Take current position as the home.
* F06.24 = 0 when the homing is successful.
7: Take the current DI edge as the home.
* Set any DI terminal = 25 (DI-ORG: Current DI edge as the home).
F06.25 | Homing mode [0-9 [o [o [p |
0: Forward direction (Dec. point is forward travel signal and home is motot Z signal).
1: Reverse direction (Dec. point is reverse travel signal and home is motot Z signal).
2: Forward direction (Dec. point and home are forward travel signal).
3: Reverse direction (Dec. point and home are reverse travel signal).
4: Forward direction (Dec. point and home are home switch signal).
5: Reverse direction (Dec. point and home are home switch signal).
6: Forward direction (Dec. point and home are motot Z signal).
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7: Reverse direction (Dec. point and home are motot Z signal).

8: Forward direction (Dec. point is home switch signal, and home is motot Z signal).

9: Reverse direction (Dec. point is home switch signal, and home is motot Z signal).

4 DI terminals: No. 21 function (P-OT: Forward travel signal), No. 22 function (N-OT: Reverse
travel signal), No. 24 function (ORG-ENA: Homing function), No. 26 function (ORGP: Home
switch).

F06.26 High speed of homing Orpm - F00.01 100rpm @) P
F06.27 Low speed of homing Orpm - F00.01 10rpm @) P
F06.28 Acc. / Dec. time of homing 0 - 5000ms 1000ms @) P
i e . 0 - 60000
F06.29 Duration limit of homing . 30000 x P
F06.30 sets unit
Valid when F06.25 =0 or 1.
F06.30 Duration limit time unit of homing 0-2 0 | x | P |
Set the unit of F06.29.
0: The unitis Tms.
1: The unit is 10ms.
2: The unit is 100ms.
F06.37 MechanicaF horﬁe.offst.at and action 0-3 0 o p
after reaching limit switch
0: F06.32 as coordinate for homing, trigger homing and find home reversely after reaching
limit switch.
* Mechanical home: Does not coincide with the mechanical zero position. After homing, the
motor stops at the mechanical home, and the mechanical home coordinate is forced to
F06.32.
» Overtravel processing: The trigger signal of homing is given again, and the servo
performs homing in reverse direction.
1: F06.32 as relative offset for homing, trigger homing and find home reversely after reaching
limit switch.
* Mechanical home: Coincides with the mechanical zero position. After the motor locates
the mechanical home, continue to move F06.32 and stop.
* Overtravel processing: The trigger signal of homing is given again, and the servo
performs homing in reverse direction.
2: F06.32 as coordinate for homing, automatically find zero position reversely after reaching
limit switch.
* Mechanical home: Does not coincide with the mechanical zero position. After homing, the
motor stops at the mechanical home, and the mechanical home coordinate is forced to
F06.32.
* Overtravel processing: The servo automatically reverses and continues to perform
homing.
3: F06.32 as relative offset for homing, automatically find zero position reversely after
reaching limit switch.
* Mechanical home: Coincides with the mechanical zero position. After the motor locates
the mechanical home, continue to move F06.32 and stop.
* Overtravel processing: The servo automatically reverses and continues to perform
homing.
Note:
1. After homing, the current absolute position of the motor (d00.46) is consistent with F06.32.
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2. ORG-CMP (home attaining output) signal or EORG-CMP (electrical home attaining output)
signal output condition: After d00.46 = F06.32, and independent of the servo enable signal

state.

3. When using limit processing, please set F00.13 (stop mode at limit switch signal) = 2
(emergency stop with target-zero speed control, keep position locked state), otherwise the

driver reports overcurrent fault.

-1,073,741,824 -
F06.32 Mechanical home offset +1,073,741,823 0 (@) P
(32 bit data)
F06.34 Encoder and command unit 0,1 0 x P
0: The units of F06.21, F06.22, F06.18 are encoder units.
1: The units of F06.21, F06.22, F06.18 are command units.
High or low speed selection of input
F06.35 9 P Pet 10,1 0 x |p IR
pulse
0: Low-speed input pulse.
1: High-speed input pulse.
i i i 0-255
F06.36 Terminal filter time constant of : 75 < P
FPGA low-speed pulse (unit: 10ns)
i i i 0-255
F06.37 Termmglﬂlternme constant of : - N P
FPGA high-speed pulse (unit: 10ns)
F06.39 Encoder multi-turn data offset 0 - 65535 0 x P
When F06.39 # 0, the multi-turn data = the original encoder feedback multi-turn date - F06.39.
F06.39 affects the multi-turn data of d00.31, d00.58 and d00.60.
F06.43 Mult|-turr? absolute position offset 0 . P
(low 32 bit)
Multit beolut e freet 0-429,4967,295
ulti-turn absolute position offse
F06.45 . . 0 * P
(high 32 bit)
F06.43 and F06.45 are only used for F00.30 = 1 (absolute position linear mode).
F06.51 Position change on fly | 0,1 0 | x | P |
0: Disabled.
1: Enabled.
Display filter ti f input pul
F06.57 isplay Tiitertime of Input pulse 0 - 5000ms 10ms ¢} P
frequency and motor speed
Fos.58 | e Max. position pulse input 100 - 4000kHz 4000kHz | x PS
frequency
F06.64 Selection of real-time updates for 0,1 0 (@) P
the first group of electronic gear
ratios
0: Do not update.
1: Real time update.
FO7: Speed Control Parameters
F07.00 Speed command source 0-5 0 | x | S |
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Ref. Code Function | Range | Default | Set |Valid | Effect
0: Digital setting (F07.01).
1: Al1. 10V corresponding to the Max. speed (F00.01).
2: Al2. 0V corresponding to the Max. speed (F00.01).
3: Multi-speed setting (FOA).
4: Input frequency setting of external pulse. F07.07 corresponding to the Max. speed (F00.01)
5: Communication.
F07.01 Setting value of speed command -F00.01 - +F00.01 200rpm (@) S
F07.03 ?;rcr."ir;criclj)ec. mode of speed 0 0 < <
0: Linear.
1: S-curve.
F07.04 Acc. time of speed command | 0 - 60000ms | oms | @) | S |
Set the time to accelerate speed from Orpm to 1000rpm.
F07.04 = 0: The driver internally determines the actual Acc. time.
F07.05 Dec. time of speed command | 0 - 60000ms | oms | @) | S |
Set the time to decelerate the speed from 1000rpm to Orpm.
F07.05 = 0: The driver internally determines the actual Dec. time.
I Pl LT R GO
F07.07 Upper frequency limit of input pulse | 0.01 - 500.00kHz 200.00kHz | O S
Valid only when F07.00 = 4.
F07.08 Pulse filter time of speed command | 0.0 - 100.0ms 1.0ms @) S
F07.09 ig::g threshold for zero speed Orpm - F00.01 10rpm o |s
F07.10 Zero speed clamp mode 0-3 0 x S
Set the action when the ZCLAMP input signal is ON.
0: Forced zero speed, when the actual speed drops to F07.09, switch to position mode locking.
1: Forced zero speed.
2: When the actual speed drops to F07.09, switch to position mode locking.
3: When the given speed drops to F07.09, switch to position mode locking, otherwise resume
running.
Set any DI terminal = 18 (ZCLAMP: Zero speed clamp).
FO7.11 Forward speed command limit 3000rpm (@) S
F07.12 Reverse speed command limit Orpm - F00.01 3000rpm @) S
F0713 ;pgiej threshold of motor rotation 10rpm o <
When the motor actual speed = F07.13, the driver output TGON (motor rotation output) signal.
F0714 Ig:;rmd of speed consistent Orpm - F00.01 10rpm o |s
When the absolute value of the command deviation between the motor actual speed and the
given motor speed < F07.14, the driver output SPD-SAME (speed consistent) signal.
F07.15 Threshold of speed reached signal 10rpm - F00.01 1000rpm | (@) | S |
When the absolute value of the motor actual speed = F07.15, the driver output SPD-CMP
(speed completed) signal.
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Ref. Code

Function Range Default Set | Valid | Effect

FO7.16

Threshold of zero speed output

- . o
signal Orpm - F00.01 10rpm S

When the motor actual speed < F07.16, the driver output ZERO-SPD (motor zero speed) signal.

F0717 Speed DO filter time 10ms (@) S
0 - 5000ms
F07.18 Speed display filter time 1 50ms (©] S
F07.19 Speed display filter coefficient 2 0-5 4 (©) S
F08: Torque Control Parameters
F08.00 Torque command | 0-2 | 0 | x | T |
0: Digital setting (F08.01).
1: Al1. 10V corresponding to the Max. torque (F00.02).
2: Al2. 10V corresponding to the Max. torque (F00.02).
F08.01 Digital setting value of torque F00.02 - +F00.02 0.0% o T
command
Valid when F08.00 = 0.
F08.02 Low-pass filter time of input torque 0.0 - 400.0ms 0.0ms o -
command (not from speed loop)
F08.03 Torque limit source 0-4 0 x PST
0: Internal positive/negative torque limit (F08.05 and F08.06).
1: External positive/negative torque limit (F08.07 and F08.08).
2: TOR-LMT as external torque limit.
3: Min (TOR-LMT, external positive/negative torque limit) is taken as the torque limit.
4: TOR-LMT and internal positive/negativetorque switching.
F08.04 | TOR-LMT 0,1 0 [x  Jest ]
0: All.
1: Al2.
Valid when F08.03 =2 or 3 or 4.
F08.05 Internal positive torque limit 300.0% @) PST
F08.06 Internal negative torque limit 300.0% O PST
0.0% - F00.02
F08.07 External positive torque limit 300.0% O PST
F08.08 External negative torque limit 300.0% O PST
F08.09 Speed limit source 0-2 0 x T
After setting the speed limit, the system limits the motor speed within the limit value.
When the motor speed reaches the speed limit value, the motor runs at a constant speed at
the limit value.
0: Internal speed limit (FO8.11 and F08.12).
1: Al1. 10V corresponding to the Max. speed (F00.01).
2: Al2. 10V corresponding to the Max. speed (F00.01).
0810 Handling method of torque loop 0-3 5 o T

saturation output for speed limit

0: When the speed exceeds the limit, if the torque loop output is in the same direction as the
torque command selected by F08.00, it will be limited based on the torque command.

1: When the speed exceeds the limit, if the torque loop output is in the same direction as the
torque command selected by F08.00, it will be limited based on the torque limit value selected
by F08.03.
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Function

Range

Default | set |valid |Effect

command selected by F08.00.

limit value selected by F08.03.

2: When the speed exceeds the limit, the torque loop output is limited based on the torque

3: When the speed exceeds the limit, the torque loop output is limited based on the torque

Positive speed limit in torque

F08.11 Orpm - F00.01 3000rpm @) T
control

F08.12 Negative speed limit in torque Orpm - F00.01 3000rpm o T
control

Fogy3 | Confrmationtimetojudgeover- |, 5 350 g 2.0ms o |psT
speed limit

F08.14 Emergency stop torque setting 0.0 - 300.0% 100.0% @) PST

F08.15 Base value for torque reached 0.0 - 300.0% 0.0% @) PST

F08.16 Output torque'value ,When torque F08.17 - F00.02 20.0% @) PST
reached (DO signal) is on
Output torque value when torque

F08.17 reafhed (qu Ciamal) s off q 0.0% - F08.16 10.0% o |psT
When the absolute value of the actual output torque of the motor - F08.15 = F08.16, the driver
output TOR-CMP (torque reached) signal.
When the absolute value of the actual output torque of the motor - F08.15 < F08.17, the TOR-
CMP signal is invalid.

F0818 Limiting t'orqu'e selection for over- 0,1 0 N peT
voltage situation
0: Disable.
1: Enable.

F08.21 Increase/decrease method of 0 0 " T
torque command
0: Straight line.

F08.22 Increasing time of torque command | 0 - 60000ms oms | x | T |
Set the time for the torque command to increase from 0.0% to F00.02.
0: The driver internally determines the actual increasing time.

F08.23 Decreasing time of torque 0 - 60000ms oms N T
command
Set the time for the torque command to decrease from F00.02 to 0.0%.
0: The driver internally determines the actual decreasing time.

F09: Multi-position Parameters

F09.00 Number of multi-position command 116 ] N P
profile

F09.01 Multi-position running mode 0000 - 1131 0010 x P
Unit: Step change mode
* 0: Relative positioning.
* 1: Absolute positioning.
Ten: Multi-position running mode
* 0: Stop after running single cycle.
* 1: Cyclic running.
 2: DI switchover.
* 3: Sequential running.
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Default | set |valid |Effect

Hundred: Margin processing method

* 0: Complete the remaining distance.

« 1: Start running again from 1st position.
Thousand: Time unit

* 0: Time unit of group FO9 is millisecond (ms).
 1: Time unit of group F09 is second (s).

-1,073,741,824 -
F09.02 Pulses of 1st position +1,073,741,823 10000 O P
(command unit)
F09.04 Running speed of 1st position Orpm - F00.01 500rpm (@) P
0 -60000ms/s
F09.05 Acc. and Dec. time of 1st position F09.01 thousand 50ms/s @) P
sets unit
0 -60000ms/s
F09.06 Waiting time after 1st position F09.01 thousand 10ms/s @) P
sets unit
F09.07 - e . .
F09.81 For the 2nd - 16th position, refer to the description of the 1st position.
F09.82 Start position of cyclic running 0 - F09.00 0 | x | P |
FOA: Multi-speed Parameters
FOA.00 Number of multi-speed command 116 ] o S
profile
FOA.01 Multi-speed running mode 0-2 0 @) S
0: DI Switchover, by DI functions are from CMDO to CMD3.
1: Stop after running single cycle.
2: Cyclic running.
FOA.02 1st speed command -F00.01 - +F00.01 Oorpm (@) S
Acc. and Dec. ti f 1st d
FOA.03 cc. and Dec. time of 1st spee 0-4 ] o S
command
0: Acc. and Dec. time is 0.
1: Select the group 1 (Acc. time FOA.51, Dec. time FOA.52)
2: Select the group 2 (Acc. time FOA.53, Dec. time FOA.54).
3: Select the group 3 (Acc. time FOA.55, Dec. time FOA.56).
4: Select the group 4 (Acc. time FOA.57, Dec. time FOA.58).
Running time of 1st speed
FOA.04 N P 0.0-6553.55/min | 5.0s/min | O |5
command
FOA.05 - -
FOA.49 For the 2nd - 16th speed command, refer to the description of the 1st speed command.
FOA.50 Multi-speed running time unit 0,1 0 | x | S |
0: Second (s).
1: minute (min).
FOA.51 Multi-speed Acc. time 1 10ms x S
FOA.52 Multi-speed Dec. time 1 10ms x S
0 -65535ms
FOA.53 Multi-speed Acc. time 2 50ms x S
FOA.54 Multi-speed Dec. time 2 50ms x S
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FOA.55
FOA.56
FOA.57
FOA.58

Multi-speed Acc. time 3

Multi-speed Dec. time 3

Multi-speed Acc. time 4

Multi-speed Dec. time 4

100ms x S

100ms x

150ms x

w i iun|ln

150ms x

FOb: Auxiliary Parameters

FOb.02 Software ON enable |

0,1

lo

Enable is invalid after power on again.
0: Disabled.
1: Enabled, servo is in ON state.

FOb.10 Restore to factory setting |

[o

0: Not restore.
1: Restore.

FOb.11 Clear fault record |

[o

0: Not clear.
1: Clear.

FOb.a7 Speed feedback

Depend on

HS30 * psT

0: From FPGA.
1: From M method.

Average filter coefficient of speed

FOb18 feedback

0-4

0 x PST

Cut-off frequency of speed

FOb19 feedback low-pass filter

0 - 5000Hz

Depend on

HS30 * psT

FOb.20 User password

0-65535

0 O PST

FOc: Communication Parameters

FOc.00 Servo Modbus address |

1-247

|2 [pst |

0: Broadcast address.

FOc.01 485 serial baud rate |

0-6

[psT |

: 2400bps.

: 4800bps.

1 9600bps.

1 19200bps.
: 38400bps.
: 57600bps.
: 115200bps.
: 384000bps.

No W N = O

FOc.02 Modbus data format

[psT |

0: 1-8-2 format, no parity.
1: 1-8-1 format, even parity.
2:1-8-1 format, odd parity.
3: 1-8-1 format, no parity.

Selection of updating to EEPROM

FOc.03
when writing function code values

PST

0: Do not update to EEPROM.
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1: Update to EEPROM.
Set FOc.03 = 1 with caution.
Setting parameters take effect immediately by default.

A large number of long-term setting parameters and storing them in EEPROM can damage the
EEPROM. Frequently save the set parameters by power off, please set FOc.03 = 0.

FOc.04 Modbus response delay 0 - 5000ms oms (@) PST

FOc.05 RS232 serial baud rate 0-6 6 (@] PST

: 2400bps.

: 4800bps.

1 9600bps.

1 19200bps.
: 38400bps.
: 57600bps.
: 115200bps.

o wWw N = O

FOc.08 CAN communication protocol | 0,1 | 1 | @) | PST |

0: CANopen.
1: General communication protocol.

FOCI0 | Servo CAN address [0-127 |2 [x  Jest ]

0: Broadcast address.

FOc.20 CAN communication rate | 0-6 | 3 | @) | PST |

: 20kbps.
: 50kbps.
: 100kbps.
: 125kbps.
: 250kbps.
: 500kbps.
6: TMbps.

u D w N = O

Foc.21 ;sé;et value of CAN communication FEFE o psT

FOc.22 2nd set vfalug of CAN FFFF (@] PST
communication QDF1

3rd set value of CAN communication

. O

FOC.23 aDF1 FFFF pPST

Foc.24 4th set value of CAN communication FEFF o psT
QDF1
st set val f CAN icati

FOc.25 stsetvaiue o communication 0000 - FFFF FFFF @) PST
QDF2

FOC.26 2nd set value of CAN FEFE o psT

communication QDF2

3rd set value of CAN communication

FOc.27 FFFF @) PST
¢ QDF2

Foc.28 4th set value of CAN communication FEFE o psT
QDF2

FOc.29 1st set value of CAN communication FEFF o psT

QDF3
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2nd set value of CAN
. S (@]
Foc.30 communication QDF3 FRFF PsT

1st response value of CAN

FFFF (@] PST
communication QDF1

FOc.31

2nd response value of CAN

(@]
communication QDF1 FFFF PST

FOc.32

3rd response value of CAN

[ FFFF (@] PST
communication QDF1

FOc.33

4th response value of CAN

FFFF (@] PST
communication QDF1

FOc.34

1st response value of CAN

L FFFF (@] PST
communication QDF2

FOc.35

2nd response value of CAN

FFFF (@] PST
communication QDF2

FOc.36

3rd response value of CAN

o FFFF (@] PST
communication QDF2

FOc.37

4th response value of CAN

o FFFF (@] PST
communication QDF2

FOc.38

1st response value of CAN

FFFF (@] PST
communication QDF3

FOc.39

2nd response value of CAN

N FFFF (@] PST
communication QDF3

FOc.40

FOc.41 D?tectlon t!me of PDO 0 - 5000ms 0oms @) PST
disconnection

FOc.42 Stop mode of PDO disconnection 0,1 0 @) PST

0: No stop.
1: Stop.

FOd: Fault And Protection Parameters

X

F0d.00 | Overload pre-alarm detection 0000 - 0110 0000 | [psT |

Thousand: Unused

Hundred: Overload protection

* 0: Enable.

* 1: Shield.

Ten: Pre-alarm detection level

* 0: The detection level is relative to the motor rated current (alarm: motor overload).
* 1: The detection level is relative to the driver rated current (alarm: driver overload).
Unit: Unused

X

F0d.01 Overload pre-alarm detection level | 20.0 - 500.0% 300.0% PST

F0d.00 MotorFable disconnection 0,1 1 o peT
detection

0: Shield disconnection protection.
1: Enable disconnection protection (A006.1).

Detection level of input phase loss

) 0-50% 30% x PST
protection

F0d.10

0: Shield input phase loss protection function.
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Foda1 Detectipn time of input phase loss 100 - 500ms 100ms « peT
protection
F0d.12 Warning LED display 0,1 1 (©] PST
0: Shield.
1: Allow.
F0d.14 Fan control mode 0-2 0 | (@] | PST |
0: Fan ON for servo running, immediately OFF for stop state.
1: Always on.
2: Fan ON for servo running, OFF after at least 1 min stop.
F0d.15 Lock-rotor alarming speed Orpm - F00.01 10rpm (@) PST
Fod.16 Lock-rotor alarming time 0-65535ms 1500ms @) PST
Fod17 | Detectiontime for encoder 0.00 - 2.00s 0.00s x |psT
disconnection
FOd.19 Motor overspeed detection value 0.0 - 300.0% 120.0% x PST
F0d.20 Motor runaway protection 0,1 0 x PST
0: No protection.
1: Enable protection.
For torque control, if the motor is pulled by the load, etc. causing runaway fault E081.0, you
can set F0d.20 = 0.
Speed deviation detection error
Fod.21 between command and feedback 0.0 - 100.0% 50.0% x PST
speed
F0d.22 Speed deviation detection time 0.00 - 5.00s 2.50s x PST
In the speed and position mode, the absolute value of the difference between the motor given
speed and the motor feedback speed > F0d.21 x Max. speed, after F0d.22 time, the driver
alarms.
* No detection in torque mode or when F0d.22 = 0.
Note: For torque limit, towed or vertical site, please set F0d.22 = 0 (shield speed deviation
fault).
F0d.23 Brake function selection in servo 0,1 0 M psT
OFF state
0: Disable the brake unit.
1: Enable the brake unit.
F0d.24 Brake resistor type 0-3 0 | x | PST |
0: Internal.
1: External, self-cooling.
2: External, air-cooling.
3: No resistor, using only bus capacitor.
When using the external brake resistor, please set FOd.27 (resistor heat dissipation coefficient)
according to the heat dissipation conditions.
F0d.25 Power of external brake resistor 1-65535W 500W x PST
F0d.26 Resistance of external brake resistor | 1 - 1000Q 40Q x PST
F0d.27 Resistor heat dissipation coefficient | 0.00 - 1.00% 0.30% (@) PST

F0d.27 is valid for both internal and external brake resistors.
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Normally: When the brake resistor is self-cooled, FOd.27 does not exceed 0.30%. When the
brake resistor is air-cooled, FOd.27 does not exceed 0.50%.

The larger the F0d.27, the higher the braking efficiency.

F0d.28 Max. continuous braking time 0.00 - 30.00s 10.00s x PST

F0d.30 Initial limit—to.rque.voltage for 190.0 - 1000.0V Depend on o peT
overvoltage situation HS30

F0d.32 Encoder multi-turn overflow fault 0,1 0 x PST
0: Enable.
1: Disable.

F0d.37 Communication timeout timing 0 - 6000 0 x PST

F0d.38 ;sﬁr?nr;unicatmn disconnection 0 - 6000 0 N psT

Fod.43 y:izjzir:riiltection of motor and 0,1 0 « peT
0: The driver automatically detects, if the current does not match, the driver reports A028.5.
1: Do not detect.

F0d.46 Zlaoit:r overload protection adjust 50 - 300 100 o psT

FOE: Usability Parameters

FOE.02 | Keypad speed JOG enable | 0- 4000 100 [o st ]
Press A key, the motor rotates forward. Press W key, the motor rotates reverse.

FOE.O03 JOG speed command set value Orpm - F00.01 100rpm (@) PST

FOE.04 JOG speed Acc. and Dec. time 0 - 60000ms 100ms @) PST

0: The driver internally determines the actual Acc. and Dec. time.

FOF: Fault Stop Parameters

FOROO | Fault stop mode 1 [ 0 - oxs005 0x0000  [x |psT |
0: Coast to stop, keep de-energized state.
1: Emergency stop with target-zero speed control, keep de-energized state.
2: Emergency stop with F08.14 (set torque control), keep de-energized state.
3: Ramp speed stop based on F00.18 (Dec. time), keep de-energized state.
4: Ramp speed decelerating, then ramp torque stop, keep de-energized state.
5: Software DB (dynamic brake) stop, keep de-energized state.
Note:
1. Each parameter in the FOF group has 16 bits, each 4 bits set a fault stop mode, and
one parameter can set 4 faults.
2. Forthe fault codes, please refer to section 8.2 "Handling of faults and warnings
during running" in "HS30 Series Servo System User Manual".
Taking FOF.01 as an example, the factory defaults correspond to fault stop modes:
* 0 (coast to stop).
* 0 (coast to stop).
* 3 (ramp speed stop based on F00.18).
* 3 (ramp speed stop based on F00.18).
FOF.01 Fault stop mode 2 0 - 0x4400 0x3300 x PST
FOF.02 Fault stop mode 3 0 - 0x0000 0x0000 x PST
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FOF.03 Fault stop mode 4 0 - 0x0040 0x0000 x PST
FOF.04 Fault stop mode 5 0 - 0x5555 0x0500 x PST
FOF.05 Fault stop mode 6 0 - 0x0055 0x0000 x PST
FOF.06 Fault stop mode 7 0 - 0x5555 0x5555 x PST
FOF.07 Fault stop mode 8 0 - 0x5555 0x5555 x PST
FOF.08 Fault stop mode 9 0 - 0x0555 0x0555 x PST
FOF.09 Fault stop mode 10 0 - 0x0555 0x0555 x PST
FOF10 Fault stop mode 11 0 - 0x0000 0x0000 x PST
FOF11 Fault stop mode 12 0 - 0x5550 0x0000 x PST
FOF12 Fault stop mode 13 0 - 0x5055 0x0000 x PST
FOF13 Fault stop mode 14 0 - 0x4555 0x3505 x PST
FOF14 Fault stop mode 15 0 - 0x5005 0x5005 x PST
FOF15 Fault stop mode 16 0 - 0x5555 0x5555 x PST
FOF16 Fault stop mode 17 0 - 0x0000 0x0000 x PST
FOF17 Fault stop mode 18 0 - 0x0444 0x0333 x PST
FOF18 Fault stop mode 19 0 - 0x5540 0x5500 x PST
FOF19 Fault stop mode 20 0 - 0x5505 0x5505 x PST
FOF.20 Fault stop mode 21 0 - 0x5455 0x5455 x PST
FOF.21 Fault stop mode 22 0 - 0x5055 0x5055 x PST
FOF.22 Fault stop mode 23 0 - 0x5544 0x5544 x PST
FOF.23 Fault stop mode 24 0 - 0x5555 0x5555 x PST
FOF.24 Fault stop mode 25 0 - 0x5555 0x5555 x PST
FOF.25 Fault stop mode 26 0 - 0x0444 0x0333 x PST
FOF.26 Fault stop mode 27 0 - 0x4000 0x3000 x PST
FOF.27 Fault stop mode 28 0 - 04404 0x3303 x PST
FOF.28 Fault stop mode 29 0 - 0x4554 0x3553 x PST
FOF.29 Fault stop mode 30 0 - 0x4444 0x3333 x PST
FOF.30 Fault stop mode 31 0 - 0x4444 0x3333 x PST
FOF.31 Fault stop mode 32 0 - 0x4444 0x3333 x PST
FOF.32 Fault stop mode 33 0 - 0x4444 0x3333 x PST
FOF.33 Fault stop mode 34 0 - 0x4444 0x3333 x PST
FOF.34 Fault stop mode 35 0 - 0x4444 0x3333 x PST
FOF.35 Fault stop mode 36 0 - 0x4404 0x3003 x PST
FOF.36 Fault stop mode 37 0 - 0x0004 0x0003 x PST
F12: Virtual DI and DO Parameters

F12.00 VDI1 terminal function 0000 x PST
F12.01 VDI2 terminal function 0000 x PST
F12.02 VDI3 terminal function 0000 x PST
F12.03 VDI4 terminal function 0-29 0000 x PST
F12.04 VDI5 terminal function 0000 x PST
F12.05 VDI6 terminal function 0000 x PST
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F12.06 VDI7 terminal function 0000 x PST
F12.07 VDI8 terminal function 0000 x PST
F12.08 VDI9 terminal function 0000 x PST
F12.09 VDI10 terminal function 0000 x PST
F12.10 VDI11 terminal function 0000 x PST
F12.11 VDI12 terminal function 0000 x PST
F12.12 VDI13 terminal function 0000 x PST
F12.13 VDI14 terminal function 0000 x PST
F12.14 VDI15 terminal function 0000 x PST
F12.15 VDI16 terminal function 0000 x PST

Setting steps for using the VDI terminal function:
1. SetF12.50=1 (enable VDI).
2. F12.00 - F12.15 set VDI terminal function.
* The function is the same as DI, see section 4.2.
* Note: When VDI terminal (group F12) and DI terminal (group F02) are set to the
same non-zero function, the driver reports E032.0 fault.
3. F12.16 - F12.31 set the VDI terminal logic, F12.51 set the VDI default virtual level after
power on, F12.52 set the VDI terminal level.
The setting relationship is shown in the table below.
F12.51 (VDI default after power on)
F12.52 (VDI virtual level)
High Valid

0 Writing 1 valid

Low

F12.16 - F12.31 (VDI terminal logic)

Valid

Written value is valid High
! from 0to 1 | >T ,
rom 0 to Low

F12.16 VDI1 terminal logic 0 @) PST
F1217 VDI2 terminal logic 0 @) PST
F12.18 VDI3 terminal logic 0 @) PST
F12.19 VDI4 terminal logic 0 @) PST
F12.20 VDI5 terminal logic 0 @) PST
F12.21 VDI6 terminal logic 0 @) PST
F12.22 VDI7 terminal logic 0 @) PST
F12.23 VDI8 terminal logic 0,1 0 O PST
F12.24 VDI9 terminal logic 0 @) PST
F12.25 VDI10 terminal logic 0 O PST
F12.26 VDI11 terminal logic 0 @) PST
F12.27 VDI12 terminal logic 0 O PST
F12.28 VDI13 terminal logic 0 @) PST
F12.29 VDI14 terminal logic 0 @) PST
F12.30 VDI15 terminal logic 0 @) PST
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F12.31 VDI16 terminal logic 0 @) PST
0: Writing 1 valid.
1: Written value is valid from 0 to 1.
F12.32 VDO1 terminal function 0 (©] PST
F12.33 VDO2 terminal function 0 (©] PST
F12.34 VDO3 terminal function 0 (©] PST
F12.35 VDO4 terminal function 0 (@] PST
F12.36 VDO5 terminal function 0 (©] PST
F12.37 VDO6 terminal function 0-16 0 (©] PST
F12.38 VDO7 terminal function 0 (@] PST
F12.39 VDO8 terminal function 0 (@] PST
F12.40 VDO9 terminal function 0 (@] PST
F12.41 VDO10 terminal function 0 (@] PST
F12.42 VDO11 terminal function 0 (@] PST
F12.43 VDO12 terminal function 0 (@] PST
F12.44 VDO13 terminal function 0 (@] PST
F12.45 VDO14 terminal function 0-16 0 (©] PST
F12.46 VDO15 terminal function 0 (@] PST
F12.47 VDO16 terminal function 0 (@] PST
Setting steps for using the VDO terminal function:
1. SetF12.53 =1 (enable VDO).
2. F12.32-F12.47 set VDO terminal function.
* The function is the same as DO, see section 4.3.
* Note: When VDO terminal (group F12) and DO terminal (group F03) are set to the
same non-zero function, the driver reports E033.0 fault.
3. F12.57 - F12.72 set the VDO terminal logic, F12.54 set the VDO default virtual level
after power on, F12.55 set the VDO terminal level.
The setting relationship is shown in the table below.
F12.57 - F12.72 (VDO terminal logic) | | >~ (VDO default after power on)
F12.55 (VDO virtual level)
A High Valid
0 Output 1 when valid Low
A High >T
1 Output 0 when valid Low
F12.50 VDI function selection 0,1 | 0 | x | PST |
0: Disable VDI.
1: Enable VDI.
F12.51 VDI default value after power on @) PST
F12.52 | VDI virtual level 0.~ OxFFFF o |pst

Bit0 = 1: The logic of VDI1 is "1".
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Ref. Code Function | Range | Default | Set |Valid | Effect
Bit15 = 1: The logic of VDI16 is "1"
F12.53 VDO function selection | 0,1 | 0 | (@] | PST |
0: Disable VDO.
1: Enable VDO.
F12.54 VDO default value after power on 0 x PST
F12.55 | VDO virtual level 0~ OxFFFF 0 x PST
Bit0 = 1: The logic of VDO1is "1".
Bit15 = 1: The logic of VDO16 is "1".
F12.57 VDO1 terminal logic 0 O PST
F12.58 VDO2 terminal logic 0 (©) PST
F12.59 VDO3 terminal logic 0 O PST
F12.60 VD04 terminal logic 0 (©) PST
F12.61 VDO5 terminal logic 0 @) PST
F12.62 VDO6 terminal logic 0 @) PST
F12.63 VDO7 terminal logic 0 @) PST
F12.64 VD08 terminal logic 0 @) PST
F12.65 VD09 terminal logic 0.1 0 @) PST
F12.66 VD010 terminal logic 0 @) PST
F12.67 VDO11 terminal logic 0 (©) PST
F12.68 VD012 terminal logic 0 O PST
F12.69 VD013 terminal logic 0 (©) PST
F12.70 VD014 terminal logic 0 O PST
F12.71 VDO15 terminal logic 0 O PST
F12.72 VDO16 terminal logic 0 O PST
0: Output 1 when valid.
1: Output 0 when valid.
F20: Operation Command Parameters
F20.00 Fault reset command 0,1 0 3 PST
F20.01 Software reset command 0,1 0 3 PST
F20.02 FPGA fault reset command 0,1 0 x PST
0: Invalid.
1: Valid.
F20.03 Encoder reset command 0-2 0 | x | PST |
0: Invalid.
1: Start reset encoder fault.
2: Start reset encoder fault and multi-turn data.
el el e e
0: Invalid.
1: Start writing parameters to encoder EEPROM.
2: Start reading encoder EEPROM to parameters.
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Ref. Code

Function Range Default | Set |Valid|Effect

Note: After the encoder reads and writes, if F20.04 = 3, the read and write fails, otherwise
F20.04 =0.

F20.06

Initial angle tuing of encoder 0,1 0 x PST

F20.10

Linear gain adjusting for UV phase

; 0,1 0 x PST
current sampling

0: Invalid.
1: Valid.

F20.11

Offline inertia identification enable | 0.00 - 655.35 | 1.00 | x | PST |

Press and hold A or W key, the motor automatically rotates forward or reverse, and
accelerate and decelerate, release the key after F20.11 (inertia identification value) is stable.
Press SET key 3 times continuously, F05.02 saves the identification result (F20.11).

F21: Backg

round Mode Parameters

F21.00

Host computer working mode | 0,1 | 0 | O | PST |

0: Exit working mode.
1: Control servo JOG or positioning trial run.

F21.01

[psT |

X

Host computer mode | 0-2 | 0 |

0: Position mode.
1: Speed mode.
2: Torque mode.

F21.06

X

Positioning trial run | 0,1 | 0 | | PST |

0:)OG.
1: Positioning trial run.
Note: Trial run in host computer mode (F21.00 = 1, F21.01 = 0).

F21.07

JOG positioning run direction | 0-2 | 0 | @) | PST |

0: Not run.
1: CCW direction.
2: CW direction.

F21.08

JOG positioning limit position | 0,1 | 0 | @) | PST |

0: Not set.

1: Set. First set F21.08 = 0, run to the target position. Then set F21.08 = 1, the current position is
the limit position.

F21.09

JOG positioning limit coordinates in

the CCW direction ) psT

F21.11

JOG positioning limit coordinates in

the CW direction -1,073,741,824 - B pST

F21.13

— +1,073,741,824
Pulses sent for JOG positioning - PST

F21.15

Distance setting of positioning trial
run

0 O PST

F21.17

Positioning trial run mode 0,1 0 @) PST

0: Single time.
1: Continuous.

F21.18

Positioning trial run direction 0-2 0 | @) | PST |

0: Not run.
1: CCW direction.
2: CW direction.
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Ref. Code Function Range Default Set | Valid | Effect
F2119 :/:ljiiting time after positioning trial 0 - 60000ms 500ms o peT
F21.20 Max. speed of positioning run 0 - 40000rpm 100rpm (@) PST
F21.21 tAncacl fu"nd bec. time of positioning | 5 _¢5050ms 100ms o |psT

0: The driver internally determines the actual Acc. and Dec. time.

F21.22 Clear JOG positioning pulses 0,1 | 0 | @) | PST |
0: Not clear.
1: Clear. Clear the current position, limit position (high and low bit) and limit position setting,
clear once for each pulse.
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4.2 DI Function

No. Function Description
0 NULL No function
Invalid: The driver is not enabled, the motor is not
1 S-ON Servo enable powered on
Valid: The driver is enabled, the motor is powered on
Invalid: When the driver alarms, the driver does not
5 ALM-RST Fault and warning cleér the alarm . B
reset Valid: When the driver alarms, the rising edge of the
input signal clears the alarm
Invalid: Multi-command input is invalid
Valid: The corresponding command in the table is valid
3 CMDO Multi-command 1 CMD3 | CMD2 |CMD1 | CMDO | Command
number
0 0 0 0 1st command
0 0 0 1 2nd command
0 0 1 0 3rd command
4 CMD1 Multi-command 2 0 0 ! ! 4th command
0 1 0 0 5th command
0 1 0 1 6th command
0 1 1 0 7th command
0 1 1 8th command
. 1 0 0 0 9th command
5 CMD2 Multi-command 3 ] 0 0 10th command
1 0 1 0 11th command
1 0 1 1 12th command
1 1 0 0 13th command
1 1 0 1 14th command
1 1 1 0 15th command
6 CMD3 Multi-command 4 ] ] ] ] T6th command
* 0: Invalid
* 1:Vvalid
- JOG-FWD Forward jog Invtalid: Prohibit
Valid: Allow
8 JOG-REV Reverse jog Inv.élid: Prohibit
Valid: Allow
9 MOD-SEL Mode switchover When F00.00 = 3 or 4 or 5, the DI terminal selects the
control mode
10 p-cL External positive Invalid: CCW direction, F08.07 does not limit the torque
torque limit Valid: CCW direction, F08.07 limit torque
1 N-CL External negative Invalid: CW direction, F08.08 does not limit the torque
torque limit valid: Cw direction, F08.08 limit torque
12,13 | Unused
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No. Function Description
14 POS-DIR P95|tl9n command
direction
Invalid: Run in CCW direction
15 SPD-DIR Speeq command ; . V dire
direction Valid: Run in CW direction
Torque command
16 TOR-DIR K .
direction
iti iati Invalid: Prohibit
17 POS-CLR Position deviation '
cleared Valid: Allow
Invalid: Do not stall the motor shaft
18 ZCLAMP Zero speed clamp K
Valid: Stall the motor shaft
Pulse input Invalid: Allow
19 PLSINHIBIT
command inhibit Valid: Prohibit
i-positi Invalid: Prohibit
20 MULP-ENA Multi-position ;
enable Valid: Allow
N P-OT Forward travel Invalid: Allow forward run
signal valid: Prohibit forward run
Invalid: Allow reverse run
22 N-OT Beverse travel ; ow
signal Valid: Prohibit reverse run
23 GEAR-SEL Electr(?nic gear ratio Invtalid: First gear ratiq
selection Valid: Second gear ratio
. . Invalid: Prohibit
24 ORG-ENA Homing function K
Valid: Enable
Invalid: Home is not set
Current DI edge as K " .
25 DI-ORG Valid: The position captured by DI edge is taken as the
the home
home
) Invalid: Does not touch the home switch
26 ORGP Home switch ) )
Valid: Touch the home switch
Invalid: No action
27 DI-EMER DIl emergency stop .
Valid: Emergency stop
i i Invalid: Group 1 gain parameters
28 GAIN-SEL Gain switchover K .
Valid: Group 2 gain parameters
When F00.00 = 6, 2 DI terminals select the control mode
MOD-SEL1 logic | MOD-SEL2 logic
. ) Control mode
No. 9 function No. 29 function
29 MOD-SEL2 Mode switchover 2 valid / Position mode
Invalid Valid Speed mode
Invalid Invalid Torque mode
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4.3 DO Function

No. Function Description
0 NULL No function
Invalid: The driver reports alarm or fault
1 S-RDY Servo ready K
Valid: No alarm or fault
> TGON Motor rotation Invalid: The motor actual speed < F07.13
output Valid: The motor actual speed = F07.13
Invalid: The motor actual speed > F07.16
3 ZERO-SPD Motor zero speed K
Valid: The motor actual speed < F07.16
Invalid: The absolute value of the position deviation =
4 POS-NEAR Positioning near Fo6.22
¢ Valid: The absolute value of the position deviation <
F06.22
Invalid: The absolute value of the position deviation =
5 POS-CMP Positioning FO§.21 N o
completed Valid: The absolute value of the position deviation <
F06.21
6 S-ENA Servo ON signal Invalid: Servo disable
g Valid: Servo enabled, and no alarm and fault
Invalid: The deviation between the motor actual speed
. and the given motor speed > F07.14
7 SPD-SAME Speed consistent K o
Valid: The deviation between the motor actual speed
and the given motor speed < F07.14
Invalid: The absolute value of the motor actual speed <
8 SPD-CMP Speed completed FO715
P P Valid: The absolute value of the motor actual speed =
F07.15
ini Invalid: Not attain the home
9 ORG-CMP Home attaining ' '
output Valid: Attain the home
Electrical home Invalid: Not attain the electrical home
10 EORG-CMP L . . .
attaining output Valid: Attain the electrical home
o Invalid: Not limit motor torque
11 TOR-LT Torque limit K o
Valid: Limit motor torque
12 SPD-LT Speed limit Invalid: The motor speed does not reach the limit value
(in torque mode) Valid: The motor speed reaches the limit value
13 WARN Warning output Invalid: No alarm
9 P Valid: The driver reports alarm
14 ALM Fault output Invalid: No fault
P Valid: The driver reports fault
Invalid: The absolute value of the actual output torque
of the motor - F08.15 < F08.16
15 TOR-CMP Torque reached K
Valid: The absolute value of the actual output torque of
the motor - F08.15 = F08.16
Invalid: Not output the brake signal
16 BK Brake output K R
Valid: Output the brake signal
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Chapter 5 Troubleshooting

-Lu-, E085.0: Undervoltage fault

Reasons:

1. The main circuit is unstable or powered off;
2. Power instantaneously cut off;

3. The power supply voltage drops during
running;

4. The servo driver is faulty.

Countermeasures:

1. Itis normal status of powering on and powering
off;

2. Check input power voltage;

3. Check wiring and wire HS30 properly;

4. Set the driver and motor model correctly.

E001.0: Software overcurrent

E002.0: Hardware overcurrent

E002.1: U phase hardware overcurrent
E002.2: V phase hardware overcurrent

E002.3: W phase hardware overcurrent

Reasons:

1. The output current is greater than the
software current setting value;

2. The braking resistance is too small or short-
circuited;

3. The driver power cable U/V/W output
phase loss;

4. The driver model or motor model is set
incorrectly;

5. The motor burned out;

6. The loop parameter setting is
unreasonable;

7. The encoder signal is wrong or severely
interfered.

Countermeasures:

1. Increase the command filtering time or
acceleration and deceleration time parameters
appropriately;

2. Connect the proper brake resistor correctly;

3. Specification wiring, checks whether the internal
power cable for damage;

4. Set the driver model or motor code correctly;

5. Check the U/V/W three phase resistance is
balanced, if unbalanced, then replace the motor;
6. Set loop parameters reasonably;

7. Check the wiring reliability of the encoder,
whether the cables are independent, wiring distance
is too long, or the shield line is one side grounded.

E004.0: Bus overvoltage

Reasons:

1. Input voltage is too high;

2. The brake resistor fails;

3.The resistance of the external brake resistor
is too large, and the Max. braking kinetic
energy cannot be completely absorbed;

4. When the motor is running in rapid
acceleration and deceleration, the Max.
braking resistance energy exceeds the
absorbable value.

Countermeasures:

1. Check power input;

2. Connect to a valid brake resistor;

3. Select the appropriate brake resistor; Increase the
command filtering time or set acceleration and
deceleration time parameters appropriately;

4. Select the appropriate brake resistor;
Appropriately increase command filtering time and
set deceleration time parameters.

E005.0: Input phase loss

Reasons:
For three phase input servo driver, the three
phase input power has default phase.

Countermeasures:
1. Detect three phase input;
2. Seek technical support.
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E006.0: Output phase loss
A006.1: Output phase loss warning

Reasons:

1. The U/V/W wiring on the driver side is bad;
2. The driver's three phase load is seriously
unbalanced.

Countermeasures:
1. Correct wiring or replace the power cable;
2. Check and correct settings F0d.12, FOd.13.

E007.0: Current detection fault

Reasons:
Current detection circuit is damaged.

Countermeasures:
Contact the supplier for repairing.

E009.0: Short circuited to ground for driver ou
E009.1: Short circuited to ground for driver ou

put
put

Reasons:

1. The U/V/W on the driver side is short
circuited to ground;

2. The motor is shorted to ground.

Countermeasures:
1. Correct wiring or replace the power cable;
2. Replace the motor.

A011.2: Motor overload
E011.0: Motor overload
E011.1: Motor overload

Reasons:

1. The U/V/W wiring on the driver side is bad
or short-circuited;

2.The load is too large;

3. Acceleration and deceleration are too
frequent;

4. The gain adjustment is inappropriate or the
rigidity is too strong;

5. The driver model or motor code is set
incorrectly;

6. Improper setting of motor overload
protection coefficient;

7. Due to the mechanical factors leading to
stall, excessive load is caused during the
running.

Countermeasures:

1. Correct wiring or replace the power cable;

2. Replacement larger capacity driver, or reduce the
load;

3. Increase the Acc. and Dec. running time of single
running;

4. Re-adjust the gain;

5. Set the driver model or motor code correctly;

6. Reasonably set the motor overload protection
coefficient;

7. Exclude mechanical factors.

E012.0: Driver overheating fault

Reasons:

1. High ambient temperature;

2. Circuit fault due to temperature detection;
3. Repeatedly resetting the overload fault by
turning off the power many times;

4. Unreasonable installation interval between
the servo driver and other servo drivers.

Countermeasures:

1. Improve the cooling conditions of the driver and
reduce the ambient temperature;

2. Contact our technical support;

3. Change the fault reset method, wait for 60s after
overload and then reset;

4. Install according to the installation standard of
the servo driver.
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E013.0: Runaway fault

Reasons:

1. The U/V/W wiring on the driver side is
abnormal or short-circuited;

2. The interference signals makes the initial
phase detection of the motor rotor wrong;
3. Encoder wiring error;

4. The encoder feedback signal is abnormal.

Countermeasures:

1. Correct wiring or replace the power cable;

2. Power on again;

3. Replace our standard encoder cable, and correct
wiring;

4. Replace the motor.

E014.0: Motor locked-rotor fault

Reasons:

1. The driver output phase loss or the phase
seguence wiring is wrong;

2. The motor is stalled due to mechanical
factors.

Countermeasures:

1. Correctly wiring, or replace the cables, or check
the phase sequence of the motor cables.
2. Exclude mechanical factors.

E015.0: Motor overspeed fault

Reasons:

1. The U/V/W wiring on the driver side is bad
or short-circuited;

2. Overspeed detection parameter setting
error;

3. The output torque of the driver is
insufficient;

4. Improper setting of speed loop PI
parameters;

5. Encoder signal error;

6. The encoder pulse number is set
incorrectly;

7. The input command exceeds the detected
value of the corresponding motor overspeed.

Countermeasures:

1. Correctly wiring;

2. Set F0d.19, FOd.20 correctly;

3. Choose a larger capacity driver;

4. Set the Pl parameters of the speed loop correctly;
5. Check whether the encoder wiring and encoder
installation are reliable;

6. Correctly set the encoder line number and
encoder direction;

7. Set correctly and ensure that the input command
is within the motor overspeed detection value.

E016.0: Speed deviation fault

E016.1: Speed deviation fault caused by torque limitation

Reasons:

1. The U/V/W wiring on the driver side is bad
or short-circuited;

2. Wrong speed out-of-tolerance detection
parameter setting;

3. The motor parameters are set incorrectly;
4. The output torque of the driver is
insufficient;

5. Stall due to mechanical factors;

6. Improper setting of PI parameters of speed
loop;

7. Encoder signal error;

8. The encoder pulse number is set
incorrectly;

9. The speed deviation > F0d.21.

Note: For torque limit, towed or vertical site,
please set FOd.22 = 0 (shield fault).

Countermeasures:

1. Correctly wiring;

2. Set FOd.21, FOd.22 correctly;

3. Check and correctly set the relevant parameters of
the motor;

4. Choose a larger capacity driver;

5. Exclude mechanical factors;

6. Set the Pl parameters of the speed loop correctly;
7. Check whether the encoder wiring and encoder
installation are reliable;

8. Set the encoder line number and encoder
direction correctly;

9. Correctly set and ensure that the speed difference
< F0d.21.
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E018.0: Encoder communication timeout fault

Reasons:
1. The encoder UWV is damaged;
2. The encoder wiring is wrong.

Countermeasures:
1. Replace the encoder;

2. Check whether the encoder wiring and the
encoder installation are reliable.

E021.0: Encoder Z signal interference fault

E021.2: Encoder communication interference fault

Reasons:

1. The encoder cable is damaged;
2. The encoder wiring is wrong;
3. Serious interference.

Countermeasures:

1. Check and standardize the wiring;
2. Check and standardize the wiring;
3. Check and standardize the wiring.

E023.0: Electronic gear ratio out-of-range fault

E023.1: Group 1 electronic gear out-of-range fault

E023.2: Group 2 electronic gear out-of-range fault

Reasons:

1. The electronic gear ratio setting value
exceeds the range value;
2. Parameter change order.

Countermeasures:

1. Set the electronic gear ratio within 0.001 x
encoder resolution / 10000 - 0.4 x encoder
resolution;

2. The parameter modification sequence may cause
overrun, just reset the fault or power on again.

E025.0: Frequently writing E2PROM parameters fault

E025.1: Frequently reading E2PROM parameters fault

E025.2: Frequently E2PROM storage fault

Reasons:

1. Instantly power off during parameter
storage;

2. Software update;

3. The number of parameters writes exceeds
the Max. value within a certain period of time;
4. Parameter write and read faulty.

Countermeasures:

1. Restore factory settings, re-write parameters;

2. Re-set the driver motor parameters, to restore the
factory setting, to write parameters;

3. Change the writing parameter method, and re-
write;

4. After changing parameter and powering on
again, if the parameter is not saved, and the fault
occurs when repeating the running for many times,
please contact our customer service or replace the
driver.
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A026.2: Brake resistor overload fault
E026.0: Brake unit fault
E026.3: Brake resistor overload fault

E026.4: Long-term braking fault

A026.1: External brake resistance is too small

Reasons:

1. Circuit fault of brake unit.

2.F0d.24 =1 is not set when using external
brake resistor;

3. F0d.25 and F0d.26 are not set properly
when using external brake resistor;

4. Poor wiring of external brake resistance;

5. Insufficient capacity of external brake
resistor.

Countermeasures:

1. If the fault is still reported after repeated power
on, please contact our customer service for technical
support.

2. Set F0d.24 = 1 when using external brake resistor;
3. When using an external brake resistor, set F0d.25
and F0d.26 to the parameters of the actual external
brake resistor;

4. Check the wiring and choose a good cable;

5. Choose an external brake resistor with a larger
capacity.

A028.5: Motor and driver current mismatch fault

E028.0: Parameter setting fault (no corresponding encoder)
E028.1: Parameter setting fault (no corresponding motor)
E028.4: Parameter setting fault (no corresponding driver)

Reasons:

1. The rated current of the motor does not
belong to the matching range.

2. The motor code is not set correctly.

Countermeasures:

1. Replace the motor so that the rated current meets
0.5 - 1 times the rated current of the drive, and the
Max. running current is less than the Max. current of
the drive; Set F0d.43 = 1 to shield A028.5.

2. Set the motor code correctly according to the
motor nameplate data.

E029.0: Position command input error

Reasons:

The externally given position pulse input
frequency is greater than the set value of
F06.07.

Countermeasures:
Reduce the amount of external position pulse input,
not exceed the set Max. pulse value.

E032.0: DI function duplicated assignment

Reasons:

When the DI function is assigned, the same
function is assigned to multiple DI terminals.

Countermeasures:

Check and confirm that F02.00 - F02.06 and F12.00 -
F12.15 terminal have been duplicated, reassigned or
zeroed, and then fault reset or software reset.

E033.0: DO function duplicated assignment

Reasons:
When the DO function is assigned, the same
function is assigned to multiple DO terminals.

Countermeasures:

Check and confirm that F03.00 - F03.05 and F12.32 -
F12.47 terminal have been duplicated, reassigned or
zeroed, and then fault reset or software reset.

E050.0: MCU and FPGA commnunication timeout fault

Reasons:
MCU access FPGA timeout or abnormal, there
may be external interference.

Countermeasures:
Check the power supply and PE wiring, power off
restart; Or ask for technical support.
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E051.0: System configuration fault

Reasons:

1. Abnormal reading and writing data of FPGA
power communication;

2. Abnormal communication cycle of encoder.

Countermeasures:
1. Check the motor code setting F00.01, modify it
correctly and restart after powering off;

2. Seek technical support.

E052.0: FPGA version abnormal fault

Reasons:

1. The FPGA version does not match the MCU
version;

2. Incorrect version.

Countermeasures:
1. Seek technical support;
2. Seek technical support.

E053.0: FPGA abnormally triggering interrupt
E053.1: MCU interrupt running overtime fault

Reasons:

1. The communication between FPGA and
MCU is abnormal;

2. The MCU interrupt execution time is
abnormal.

Countermeasures:
1. Seek technical support;
2. Seek technical support.

E054.0: Abnormal system parameters, non-resettable fault

E054.1: Function parameters are abnormal after system initialization

Reasons:
Parameter setting error.

Countermeasures:

Check the parameter settings, or communication
write parameters, confirm that it is normal;
Then set FOb.10 = 1 to restore factory settings.

A055.1: Power on again to save modified parameter warning

E055.0: Modified parameter taking effect only

after power on again

Reasons:
The parameter takes effect after power off.

Countermeasures:
Power off and on again; Or set F20.01 = 1.

E056.0: Error in information check or failure to store parameters in encoder EEPROM

E056.1: Encoder EEPROM information power o

n check error

Reasons:
1. The parameter setting is wrong;
2. Encoder EEPROM has no data or data error.

Countermeasures:

1. Confirm that the encoder is absolute encoder or
serial incremental encoder, and check the settings
of F01.00 and F01.37, otherwise set F01.37 =1;

2. Check that the wiring is correct. After the motor
code is set to F01.00, set F20.04 = 1, wait for F20.04

to return to 0, then power off and power on.

E057.0: Current sampling timeout fault
E057.1: MCU command update timeout fault
E057.3: FPGA computing timeout fault

Reasons:

1. The timeout error caused by the MCU not
updating the torque command in time;

2. Error caused by current sampling timeout.

Countermeasures:
1. Seek technical support;
2. Seek technical support.
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A060.1: Encoder battery low warning
E060.0: The encoder battery is faulty

Reasons: Countermeasures:

1. The multi-turn encoder is not connected to | Confirm that the battery connection is correct, the
the battery; battery is not invalid, set F20.03 = 1 or 2, and then
2. The battery wiring is wrong, or the battery is | power on again.

damaged.

E062.0: Encoder multi-turn counting overflow fault

Reasons: Countermeasures:
Set F00.20 # 0 and F01.35 = 1, the encoder Set F20.03 =1 or 2, and power on again.
multi-turn counting value overflows.

E065.0: Encoder parameter abnormal fault

Reasons: Countermeasures:
Encoder ROM data verification is abnormal. Check the encoder wiring and power supply;
Or seek technical support.

E070.0: Communication fault on the TX side of the encoder
E070.1: Communication fault on the RX side of the encoder

Reasons: Countermeasures:

Encoder wiring is wrong or communication is | Confirm that the wiring of the encoder and PE is
affected by external interference. correct, and eliminate the interference of the
external power supply.

E080.0: Motor three phase wiring error

Reasons: Countermeasures:
The UVW wiring is wrong. Any two phase wiring needs to be switched.

E081.0: Servo runaway fault

Reasons: Countermeasures:

1. Motor UVW wiring error. 1. Check motor UVW wiring for proper wiring, motor
2. In torque control, the motor is pulled by cables for abnormalities. Or seek technical support.
loads and other factors, resulting in 2. In torque control, set FOd.20 = 0 (no protection).
overspeed.

E082.0: Angle recognition fault

Reasons: Countermeasures:

1. The parameter is wrong; 1. Confirm that the motor code F01.00 is set
2. There is a problem with the encoder wiring | correctly;

or large interference. 2. Standardize the encoder wiring.

E083.0: Angle identification timeout fault

Reasons: Countermeasures:

The initial angle recognition time is abnormal. | Re-power on and re-recognize; Or seek technical
support.

E088.0: Servo ON enable command invalid fault

Reasons: Countermeasures:

During parameter recognition, an external After parameter recognition, the servo enable

enable command was received. running can be performed; Or seek technical
support.
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A094.1: Parameter setting warning of FD pulse output

E094.0: FD (frequency division) output overspeed fault

Reasons:

1. Frequency division output frequency is
greater than the set value;

2. The frequency division numerator is greater
than the frequency division denominator,
F06.04, F06.08 and F06.10 are set to exceed
the limit and exceed 2'®.

Countermeasures:

1. Confirm that the frequency of the frequency
division output source is normal, and the frequency
division ratio parameter setting is normal; Or seek
technical support.

2. Modify F06.04; Or modify F06.08, F06.10.

A102.0: Forward overtravel warning

Reasons:
DI No. 21 function: Prohibit forward driver,
terminal logic is valid.

Countermeasures:

Check running mode; On the premise of safety, give
negative command or rotate the motor to make
positive overtravel switch terminal logic becomes
invalid.

A103.0: Reverse overtravel warning

Reasons:
DI No. 22 function: Prohibit reverse driver,
terminal logic is valid.

Countermeasures:

Check running mode; On the premise of safety, give
negative command or rotate the motor to make
negative overtravel switch terminal logic becomes
invalid.

A104.0: Homing timeout warning

Reasons:
1. The origin switch is faulty;
2. Limited search time;

3. The speed of searching the origin switch
signalis too small.

Countermeasures:

1. Check and correctly connect the DI switch;
2. Reasonably increase F06.29;

3. Reasonably increase F06.26.

A104.6: The servo is in a long-time power gen

eration state after being powered on

Reasons:
Power on continuously detects that the motor
10rpm exceeds 10s.

Countermeasures:
Check the load and make sure that the servo is no
longer in power generation state after powering up.

E105.0: Excessive position deviation fault

Reasons:

1. The driver output phase loss or the phase
sequence wiring is wrong;

2. The motor is blocked due to mechanical
factors;

3. The servo driver gain is low;

4. The input pulse frequency is too high;

5. Relative to the operating conditions, the
position deviation target value is set too
small;

6. The given command is not home and the
feedback command is always home.

Countermeasures:

1. Check the wiring and standardize the wiring;
2. Exclude mechanical factors;

3. Manually do gain adjustment;

4. Reduce the position command frequency or
reduce the electronic gear ratio;

5. Properly increase F06.18 (position deviation
threshold);

6. Check the speed, whether torque control is
normal, if normal, restore factory para setting,
power on again, if not normal, contact our customer
service center.
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A110.0: Emergency stop warning

Reasons: Countermeasures:

Emergency stop prompt. Emergency stop prompt, automatically cleared, and
no need to deal with it.

A831.0: zero deviation too large

Reasons: Countermeasures:
1. Wiring error or interference. 1. Use twisted pair shielded cables to rewire and
2. Driver fault. shorten the cable length. Increase F02.22/F02.27

(AIT1/AI2 filter time);

2. Remove the external wiring of the Al terminal
(inputis 0) and check if the Al sampling value
exceeds 500mv. If it exceeds, replace the driver.
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Chapter 6 Communication Protocol

6.1 485/232 Communication

6.1.1 Introduction

HS30 provides two RS485 communication interface.

The user can do the following operations via the external controller (including computer,
PLC and other communication equipment): Read and write function parameters, read
status parameters, write control commands, etc.

The driver is in slave mode during communication.

Communication Terminal Pin Definition

Pin Definition

1 CANH CAN communication

2 CANL interface
/ CAN icati

3 CGND communication

D ground

\ 4 RS485+ RS485 communication

5 RS485- interface

6* RS232-TXD RS232 sender

7* RS232-RXD RS232 receiver

8 GND Ground

Shell PE Shield

*: Only CN3 supports R$232 communication.

Transmission Mode
RS485 interface: Asynchronous, half-duplex.
Factory default format and baud rate: 8-N-2, 9600bps.

Networking Mode

L |
PC master . PLC master : PC master PLC master
| Loae ee ea e ea d
R5485 . RS485 RSZS;/RS485 RS485
conversion module : conversion module

L IR { Driver | | Driver | | Driver |

Single-master, multi-slave Single-master, single-slave
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Protocol Format
Modbus protocol supports RTU mode, the corresponding frame format is shown in the
figure below:

RTU mode
Modbus data frame

Start of frame Slave Function Data Check End of frame
(at least 3.5 char) address code EE (at least 3.5 char)

Modbus adopts ‘Big Endian’ encoding mode, higher byte prior to lower byte at sending.
* Use the bus free time (at least 3.5 characters) to define the start and end of the frame.
* When slave address = 0, the address is broadcast address.

* The data checking uses CRC-16, and the whole message is checked.

6.1.2 Protocol Functions

Support Functions

Supported Function Function Code
Read function and status parameter 0x03
Write single function or control parameter 0x06
Write multiple function or control parameters 0x10
Read Function and Status Parameter
Function code 0x03, command frame and response frame are shown in the table below.
Starting
Command ) Number of
Address Code Register ) Check Result
Frame Register
Address
D
ata frame 1 1 5 5 5
bytes
Value or 0x0000 - 0x0001 -
range 0-247 0x03 OXFFFF 0x000C
Response Read Byte Register
Address Code Check Result
Frame Number Content
Data frame 2 x No. of
1 1 1 . 2
bytes registers
Value or 2 x No. of 0x0001 -
1-247 0x03 .
range X registers 0x000C

88 HS30 Series Starting Guide V2.3



Shenzhen Hpmont Technology Co., Ltd. Chapter 6 Communication Protocol

Write Single Function or Control Parameter
Function code 0x06, command frame and response frame are shown in the table below.

Command Register Register
Address Code Check Result
Frame Address Content
Data frame 1 ; 5 5 5
bytes
Value or 0x0000 - 0x0000 -
0-247 0x06
range X OXFFFF OXFFFF
Response Register Register
Address Code Check Result
Frame Address Content
Data frame ; ; 5 5 5
bytes
Value or 0x0000 - 0x0000 -
1-247 0x06
range X OXFFFF OXFFFF

Write Multiple Function or Control Parameters
Function code 0x10 (FOc.03 sets whether to save when power off), command frame and
response frame are shown in the table below.

i Byte No.
Starting No. of )
Command ) ) of Register Check
Address | Code Register Operation )
Frame ) Register Content Result
Address Registers
Content
Data frame 2x NO'A of
1 1 2 2 1 operation |2
bytes .
registers
Value or 0 247 |oxto 0x0000 - | 0X0000 - i Xe':'aot'ig:
range OXFFFF 0x0004 pe
registers
Starting No. of
Response . )
Address Code Register Operation Check Result
Frame )
Address Registers
Data frame 1 1 5 5 5
bytes
Value or 0x0000 - 0x0000 -
1-247 0x10
range X OXFFFF 0x0004

This command writes the contents of continuous data unit from starting register address.
The register address is mapped to the function and control parameters of driver, etc.
When continuously saving multiple register parameters, the driver starts to save from the
low address to the high address of the register.

If the save fails, return from the store address that failed first.
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Error and Exception Code
If the command operation fails, the response is error code (function code + 0x80).
The next byte of the error code is the exception code, as shown in the table below.

Exception Code | Description

0x01 Wrong function code
0x02 Wrong register address
0x03 Wrong data (exceeds the upper limit or lower limit)
0x04 Slave operation fails (data is in range, but data is invalid)
0x16 Unsupported operation (mainly for control and status parameters, such as not
supporting read attributes, factory values, ranges, etc.)
0x17 Wrong number of registers in command frame
0x18 Wrong message frame (including message length, checking)
0x20 You cannot set the parameter
0x21 When the driver is running, cannot set the parameter
0x22 Parameters are protected by password
Example:
Read 40 parameters continuously from F00.00, the the response frame is:
Address Error Code Exception Code Checksum
0x01 0x83 0x03 0x01 0x31
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6.1.3 Address Mapping

Map the function parameters, control parameters and status parameters of H530 to read
and write registers of Modbus.

* Function parameters (group F): 0x00 - 0x21 (not save) or 0x80 - Oxa1 (save).

* Control parameters: 0x32 (not save).

* Status parameters (group d): 0x33 - 0x35 (not save).

Mapping Address of Function Parameters
The group number of the function parameter (group F) map to the high byte of the
register address, as shown in the table below.
The index in the group map to the low byte of the register address, and the index of the
FOO - FOF refer to the user manual.

High Byte of High Byte of
High Byte of High Byte of
Group | Register Address Group | Register Address
Register Address Register Address
No. (not save to No. (not save to
(save to EEPROM) (save to EEPROM)
EEPROM) EEPROM)
FOO 0x00 0x80 FOA 0x0a 0x8a
FO1 0x01 0x81 FOb 0x0b 0x8b
FO2 0x02 0x82 FOc 0x0c 0x8c
FO3 0x03 0x83 Fod oxod 0x8d
FO4 0x04 0x84 FOE 0x0e 0x8e
FO5 0x05 0x85 FOF oxof ox8f
FO6 0x06 0x86 F12 0x12 0x92
FO7 0x07 0x87 F20 0x20 0xa0
FO8 0x08 0x88 F21 0x21 Oxal
F09 0x09 0x89

Mapping Address of Control Parameter
The control parameters can start and stop the driver, set the running frequency, etc.
Retrieving the status parameters of the servo can obtain the running frequency, output
current, etc.
The mapping address (0x32) of the control parameters is shown in the table below.

Register Address Function Power Off Save or Not
0x3200 Control command byte No
0x3210 Run command No
0x3211 Stop command No
0x3212 Speed setting (1rpm) No
0x3213 Emergency stop No
0x3214 Fault reset No
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The Bit definition of the control command byte (0x3200

are shown in the table below.

Bit Value Description
0: Run command is Servo start, stop control (edge trigger
Bit0 ) ) 1: Run command is valid » Stop (edge trigg
invalid mode)
Bit1 0: Forward 1: Reverse Runmng direction, equivalent
terminal forward/reverse
. 1: Stop mode is Dec. to .
Bit2 0: Unused stop P Servo deceleration to stop control
. 1: Stop mode is
Bit3 0: Unused P Servo emergency stop control
emergency stop
1: St dei tt
Bit4 0: Unused op mode |5 coastto Servo coast to stop control
stop
Bit5 0:Unused 1: External fault stop Servo external fault stop
Bit6 0: Jog forward stop | 1: Jog forward Jog forward control
Bit7 0: Jog reverse stop 1:Jog reverse Jog reverse control
. 0: Fault reset is . .
Bit8 X . 1: Fault reset is valid Servo fault reset control
invalid
Bit9 - Bit11 0: Unused
. 0: The current 1: The current controlis | Whether the currently transmitted
Bit12 A . . . .
control is invalid valid control word is valid or not
Bit13 - Bit15 | 0: Unused

The register contents of 0x3200

can define as control command (Bit combinations of the
control command byte), as shown in the table below.

Register Control Register Control Register Control
Content Command Content Command Content Command
Forward Emergenc
0x1001 0x1008 98NY I ox1040 Jog forward
command stop
R
0x1003 everse 0x1010 Coast to stop | 0x1080 Jog reverse
command
Ext L fault
0x1004 Dec. to stop 0x1020 s:ogma au 0x1100 Fault reset
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Mapping Address of Status Parameter
The group number of the status parameter (group d) map to the high byte of the register
address (0x33/0x34/0x35), the index in the group is shown in below.

Address mapping (0x33) of the status parameter (group d01):

Register Register
Function Function
Address Address
0x3300 Motor speed 0x331f Number of absolute encoder
turns
0x3301 Speed command 0x3320 S|ngle—turr\ pqsmon of
commnunication encoder
0x3302 Torque command 0x3324 FPGA system status information
0x3303 Qutput torque 0x3325 FPGA system fault information
. o Communication encoder fault
0x3304 DI signal monitoring 0x3326 information from FPGA
0x3305 DO signal monitoring 0x3327 FPGA system fault information 2
0x3306 Motor mechanical angle 0x332a Average load ratio of motor
0x3307 Motor electrical angle 0x332b Control voltage
Motor speed corresponding to .
0x3308 . P . P 9 0x332d Real-time output torque
input position command
Encoder feedback pul t
0x3309 Position tracking error (32bit) 0x332e nc0. erieedbacikpulse counter
(32bit)
Input command pulse counter . . .
0x330b P X P 0x3332 Position tracking error (32bit)
(32bit)
Encoder feedback pulse counter Absolute mechanical position
0x330d ) 0x3336 .
X (32bit) % (low 32 bit)
Absolut hanical iti
0x330f Input pulse frequency (32bit) 0x3338 (hi;(kjl ;zebr?[()ac anicat position
Position of multi-turn absolute
0x3311 DC bus voltage 0x333a encoder (low 32 bit)
Position of multi-turn absolute
0x3312 Output f f t 0x333
X utputirequency of motor x333¢ encoder (high 32 bits)
Real-time pulse counter of input
0x3314 Output current of driver 0x3344 P R P
command (32bit)
Real time feedback t of
0x3315 Output voltage of driver 0x3346 ealtime feedback current o
phase U
0x3316 Al1 sampling voltage 0x3347 Real time feedback current of
phase V
Real time feedback t of
0x3317 Al1 processed voltage 0x3348 ealtime feedback current o
phase W
0x3318 Al2 sampling voltage 0x334a Virtual DI signal monitoring
0x3319 Al2 processed voltage 0x334b Virtual DO signal monitoring
0x331a AO1 output voltage 0x334c Power factor in Q13 format
0x331b AO2 output voltage
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Address mapping (0x34) of the status parameter (group d02):

Register ) Register .
Function Function
Address Address
Position tracking error of selected
0x3400 Fault record 0x340a 9
fault
0x3401 Fault code of selected fault record || 0x340c FPGA system status information
of selected fault
FPGA system status information
0x3402 U phase current of selected fault 0x340d 4
of selected fault
FPGA 1 fault inf ti f
0x3403 V phase current of selected fault 0x340e system fault intormation o
selected fault
FPGA 1 fault inf tion 2
0x3404 Motor speed of selected fault 0x3410 system fault information
of selected fault
Parameter group of abnormal
0x3405 Bus voltage of selected fault 0x3412
parameter fault
P. t ffset in of
0x3406 Output voltage of selected fault 0x3413 arameter group offset in o
abnormal parameter fault
0x3407 DI terminal status of selected fault | 0x3414 Servo running state
DO terminal status of selected
0x3408 0x3415 Current fault code
fault
0x3409 Output current of selected fault
Address mapping (0x35) of the status parameter (group d03):
Register Register
Function Function
Address Address
0x3500 Driver series 0x3508 The Min. allowable brake resistor
0x3501 Driver software version 0x3509 Internal brake resistor power
Non-standard version of driver
0x3502 0x350a Internal brake resistor resistance
software
0x3503 Driver model 0x350b Driver software sub version
0x3504 Motor code 0x350c FPGA software major version
0x3506 Encoder version 0x350d FPGA software sub version
0x3507 CAN software version 0x3519 Rated current of driver
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6.2 CAN Communication Protocol

The CAN communication protocol is based on the CAN2.0 protocol, use the standard

frame format with 11 bits identifier. Used for:

* Communication between our servo and PLC products.

* Communication between our inverter and PLC products.

Currently supports 2 types of communication frames: Access Data Frame (ADF), Quick
Data Frame (QDF).
The driver sets FOc.08 to select the general communication protocol.

Ref. Code

Function

Set Value

FOc.08

CAN communication protocol

1: General communication protocol

6.2.1 Communication Frame Structure

The frame structure is shown in below.

bit10 - 7

bit6 - 0

byte0 - 7

Frame ID

Slave ID

Data

The description is shown in below.

Frame Structure

Description

Frame ID: Distinguish different communication frames
* 1100b: ADF access frame

bit10 - 7 * 1011b: ADF answer frame

* 0011b: QDRF (Quick Data Request Frame)

* 0100b: QDAF (Quick Data Answer Frame)
bit6 - 0 Slave ID: CAN communication address of the slave device
byte0 - 7 Data
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6.2.2 Access Data Frame (ADF)

ADF Access Frame

The master station accesses the data of the slave station via ADF, and the access frame
structure is shown in below.

bit10 - 7 bité - 0 byte0 byte1 byte2 byte3 byte4 - 7
1100b Slave ID Command H|gh byte of Lon byte of Nur.nber of 0%00
code register address | register address | registers

The description is shown in the table below.

Access Frame Description
Slave ID
bit6 - 0 When the slave ID = 0x00, the master station broadcasts the access data

frames, and the slave station does not answer.

Command code
byte0 * 0x03: Read register value.
* 0x10: Write register value.

Register address

The functional parameters, control parameters and status parameters of the
driver map to the read and write registers in the self-defined protocol.

« Group number of parameter: High byte of register address.

« Index within parameter group: Low byte of register address.

See Section 6.1.3 for address mapping.

byte1l - 2

Number of registers
byte3 « 0x01: Read and write 1 register.
* 0x02: Read and write 2 registers.

ADF Answer Frame

The slave station answers after receiving the access data frame from the master station,
and the answer frame structure is shown in below.

bit10 - 7 | bité - 0 byte0 byte1 byte2 byte3 byte4 - 7
Command | High byte of LOV\./ byte of Number of Response
1011b Slave ID . register response data
code register address data
address bytes

Example
Example 1: The master station reads F00.01 (3000rpm) of the slave station (slave ID 0x02).
The master station sends:
bit10 - 7 | bit6 - 0 byte0 byte1 byte2 byte3 byte4 - 7
1100b 0x02 0x03 0x00 0x01 0x01 0x00

The slave station answers:
bit10 - 7 | bit6 - 0 byte0 byte1 byte2 byte3 byted byte5 byte6 - 7
1011b 0x02 0x03 0x00 0x01 0x01 0x0B 0xB8 0x00
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Example 2: The master station modifies F07.01 of the slave station (slave ID 0x02) to

200rpm.
The master station sends:
bit10 - 7 | bit6 - 0 byte0 byte1 byte2 byte3 byte4 byte5 byte6 - 7
1100b 0x02 0x10 0x07 0x01 0x01 0x00 0xC8 0x00
After the modification is successful, the slave station answers:
bit10 - 7 | bit6 - 0 byte0 byte1 byte2 byte3 byted byte5 byte6 - 7
1011b 0x02 0x10 0x07 0x01 0x01 0x00 0xC8 0x00

Error Frame
When the master sends an error message, the slave answers the error. The error frame
format of the answer is shown in below.

bit10 - 7 bit6 - 0 byte0 byte1 byte2 - 7

1011b Slave ID g:g;mand code + Error code 0x00
The description of the error codes is shown in the table below.

Error Code Description

0x01 Wrong command code

0x02 Wrong register address

0x03 Wrong data range

0x04 Slave operation fails (data is in range, but data is invalid)

0x16 Unsupported operation (mainly for control and status parameters, such as not

supporting read attributes, factory values, ranges, etc.)

0x17 Wrong number of registers in access frame

0x18 Wrong message frame length and check

0x20 You cannot set the parameter

0x21 When the driver is running, you cannot set the parameter

0x22 Parameters are protected by password
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6.2.3 Quick Data Frame (QDF)
One frame of QDF transmits a lot of data, and does not require the answer frame to
correspond to the access frame, so the data transmission is fast.

Frame Description

QDF is divided into: Quick Data Request Frame (QDRF, master—slave), and Quick Data
Answer Frame (QDAF, slave—~>master), the frame structure is shown in below.

bit10 - 7 bité - 0 byte0 - 7

Frame ID Slave ID Data

The description is shown in the table below:

Frame Structure Description
Frame ID

bit6 - 0 * QDRF: 0011b.
* QDAF: 0100b.
Data

the value of the register, the mapping table of the slave station determines the

register address corresponding to the value.

« Slave station receives the data of QDRF: Query the QDRF mapping table to

byte0 - 7 get the register address, and then update the value to the corresponding
register.

« Slave station sends the QDAF answer: Query the QDAF mapping table to get
the register address, and then send the value.

FOC.21 - FOc.40 sets the register address of the mapping table.

If the master station only reads and does not modify the data of the slave station, the
processing method is:

* QDRF frame does not send data (byte0 - 7).

* The slave station sets the register address of QDRF as a status parameter.

QDF does not support broadcast send messages.

FOc.21 - FOc.40 Set Register Address
The value of FOc.21 - FOc.40 stores other parameters (register address of the mapping
table).
* FOc.21 - FOc.30: Set the register address of QDRF.
* FOc.31 - FOc.40: Set the register address of QDAF.
Example: The value of FOc.21 is 0000, then FOc.21 maps as F00.00.
The relationship between the values of FOc.21 - FOc.40 and the mapping parameters is
shown in the table below.

Mapping Parameter
Value of FOc.21 - FOc.40
(Register Address)
Register address Register address
(not save to EEPROM) (save to EEPROM)
00xy 80xy FOO.xy
01xy 81xy FO1.xy
02xy 82xy FO2.xy
03xy 83xy FO3.xy
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Mapping Parameter
Value of FOc.21 - FOc.40
(Register Address)

04xy 84xy FO04.xy

05xy 85xy FO5.xy

06xy 86xy FO6.xy

07xy 87xy FO7.xy

08xy 88xy FO8.xy

09xy 89xy F09.xy

Oaxy 8axy FOA.xy

Obxy 8bxy FOB.xy

Ocxy 8cxy FOc.xy

0dxy 8dxy FOd.xy

Oexy 8exy FOE.xy

0fxy 8fxy FOF.xy

12xy 92xy F12.xy

20xy alxy F20.xy

21xy Alxy F21.xy

32xy - Control byte
33xy - d00.xy

Example

The slave ID is 0x02

Set the function parameters, as shown in the table below.

Mapping Parameter
Ref. Code Function Value
(Register Address)

FOc.21 Istset va.lue'of CAN 0000 F00.00
communication QDF1
2nd set value of CAN

FOc.22 o 0001 F00.01
communication QDF1

FOc.23 3rd set va.ﬂue' of CAN 0002 F00.02
communication QDF1
4th set val f CAN

Foc.24 setvatue o 0003 F00.03
communication QDF1

Foc.31 1st respoAnse'value of CAN 0004 F00.04
communication QDF1

FOc.32 2nd respf)nsg vatue of CAN 0005 F00.05
communication QDF1

Foc.33 3rd requnsg value of CAN 0006 F00.06
communication QDF1

FOc.34 ath respgnsg value of CAN 0007 F00.07
communication QDF1
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Then the QDRF and QDAF mapping table of the slave station is:

QDRF Mapping Table

QDAF Mapping Table

No. Register Address No. Register Address
1 F00.00 1 F00.04
2 F00.01 2 F00.05
3 F00.02 3 F00.06
4 F00.03 4 F00.07
The master station sends the QDRF1 message:
bit10 - 7 | bité - 0 | byte0 byte1 byte2 byte3 byte4 byte5 byte6 byte7
0011b 0x02 0x00 0x01 0x07 0xD0 0x0B 0xB8 0x00 0x01

The slave station get the data (0x0001, 0x07D0, 0x0BB8, 0x0001), queries the QDRF
mapping table, and modify the values of the register (F00.00 = 0x0001, F00.01 = 0x07D0,

F00.02 = 0x0BB8, F00.03 = 0x0001).

Then the slave station sends the QDAF answer, and queries the QDAF mapping table to
get the register addresses (F00.04, F00.05, F00.06, F00.07).
If the corresponding values of the registers are 0x0000, 0x0001, 0x0000, 0x000F, the slave

sends the QDAF message:

bit10 - 7 | bit6 - 0

byte0

byte1

byte2

byte3

byte4

byte5

byte6é

byte7

0100b 0x00

0x00

0x00

0x00

0x01

0x00

0x00

0x00

OxOF
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