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Cau héi thwong gap:
? Pong co DC Servo ¢ ché do diéu khién vi tri chinh xac nhu AC Servo
khong?

Cau tra 101 1a c6 nhung muc d6 chinh xac, hiéu suat va d6 6n dinh caa né
khac véi AC Servo

Tiéu chi DC Servo AC Servo
biéu khién vi tri Tot (nho feedback + | Rat tét (pho bién
chinh xéc diéu khién PID) trong CNC,

robot,v.v)
Do 6n dinh & téc dd | Tot dé kiém soat téc | Rat 6n dinh, it dao
thap d6 thap dong
Pép ung dong luc Cham hon AC Servo | Nhanh hon hiéu suat
hoc cao hon
Dé diéu khién Pon gian hon dé cai | Phic tap hon can bo
dat diéu khién chuyén
dung
Ung dung pho bién | Robot nhé, co cau Robot cong nghiép,
truyén dong don gian | may CNC, thiét bj
y&u Cau cao
Gia thanh Ré hon Dit hon

e Kétluan

- Néu ban can diéu khién vi tri chinh xac & muc trung binh dén cao, va hé
théng khéng qua phuc tap, DC Servo 1a du dung.

- Néu ban can do chinh xéc rat cao, do tin cay va phan tng nhanh, nhét la
trong moi truong cong nghiép, thi AC Servo s€ vuot troi hon.

e Ung dung phé bién ciia dong DC Servo

- Cénh tay robot mini, tu ché, cac khép chuyén dong quay goc

- May in 3D va mady CNC mini

- Tay gap tu dong

- Hé thong dong md van ty dong

- Hé thdng 6n dinh camera ( may bay khong nguoi lai drone, v.v )
- Vanhiéu céc ung dung khac ....
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Tai lieu DC Servo LEADSHINE ELD2
1. Théng sb co ban
Vi du vé model Drive ELD2
L D e e hruses

Type:ELD2-RS7T0308

Input:+24~+70Vde

Output Current
Continuous:30Arms
Peoak 90A(B4ArmSs)

ELD2 -RS 7030 B
® @ ® O

STT M0 ta
1 Loai ELD2: DC Servo Drive Series
2 Giao thwc truyen RS: Pulse train + Modbus RTU
thong CAN: CANopen + Analogue

3 Cong suat 7020: 24-70VDC , dong dinh mic 20A

7030: 24-70VDC , dong dinh mirc 30A
4 Kiéu B: Giit phanh dau ra

Blank: Khong giit phanh dau ra
RS 7005B | 7010B | 7015B | 7020B | 7030B | 7040B | 7060B
Series
Dong 5 10 15 20 30 40 60
dinh
muc
Dong 21 42 45 80 90 120 180
cuc dai
Kich 118*79,5 *25,5 175* 1005 *33 194*103 *41
thuoc
(mm)
Nguon 24 > 70VDC
cap
Phanh YES
gitr
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Vi du vé mo

del cua Motor

ELVM

Motor Series

ELVM

ELWVM Series DC
Servo Motor

Motor Flange Size

40

A40mm

&0

6E0mm

80

80mm

130

130mm

Power Ratings

05

50W | 75 | 750W

10

100w | 100

1000W

20

200W | 120

1200

40

400w | 150

1500W

60

soow | 200

2000W

Input Voltage

https://leadshinevietham.com

8 E

- H- M17-HD

Connector

HD

5P21 connector

M

otor Encoder

B25

2500 ppr
incremental

M17

17-bit magnetic
absolute

E23

23-bit optical
absolute

nertia Ratio

Low

Medium

I|=Z|r—

High

Brake

V24

24VDC

V36

36VDC

VA8

A8VDC

Vel

BeOVDC

Encoder connector —

Encoder

Motor

With Brake

Mo Brake

Motor connector

Motor Flange

Motor Shaft
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2. Kich thwoéc

Dimension 1: ELD2-RS7005/7010

== 4.5 42235

sl sfef o

ke | o] i

|ataim

118 112 112

W = i

i
= =
L1

—29, 7—==22, 5=

-

Dimension 2: ELD2-RS7015B/7020B/7030B
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i
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|
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|
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e HIRTENIY

Dimension 3: ELD2-RS7040B/7060B

o ——
-]
+
2]
]
2]
]
T_ Tal -J-a_\sk\ L n_
52 “-M3 PE
Tk

Khoang céch lap dit giita cac drive khi ta can dung nhiéu drive ( >50mm ) dé dam bao
tan nhiét toi uu hon.

Ft t bt td
F

FAN AN FAN

Mo Iy

|I':I I'Zlé

[ - =
Please allow a gap larger than S0mm
between drives and surrounding

7



M[ACH VIET

TUng budc phat trién https://leadshinevietnam.com

3. So do dau noi

Modbus
Communication Port

Baud Rate/Terminal
Resistor Switch

RS232 Tuning Port

Indicator LED (PWR/ALM)
ID Spin Dial (RSC-1)

/O Port

ENC Encoder Port

—— Motor Power Output
(U, V., W, PE)

ain Power Supply (DC+, GND)

Regenerative Resistor
(RB+, RB-) 7015/20/30B

3.1. CN1 1/O céng tin hiéu

Pulse PUL—] 2 - #

input DIR+ | 3
DIR—] 4 —o© #

COAL IN

12-24Vde
(Inpu) | ax | 1 s (]
L]l

|
=
_T_ T L
| NOT | 9 TR
p— 1 .
A_OUT
) vIN+ |10
Analog input for —
velocity control -
10v-+10y VIS M1
s iz R5485%2
Encoder 13
output B+
P 14 Communication
18
L RS232 Port
Do+ [16
Holding brake
power supply __ DO 17
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Diagram CN Pin Signal Description
1 DI1+ _ _ _
5 DI+ Pulse input, differential, 500kHz
3 D2+ . . .
Direction input, differential, 500kHz
(@B T
;_E.:I | 5 | COM_IN | Common DI
xﬁl:: tH 6 DI3 Servo enable
rl[ﬁ‘]‘:l” i 7 Di4 Alarm clear
P 8 DIS Homing switch
(@@ ) 9 DI6__ | Position limit
il_ﬁ] [J;I, G5 | 10 Al+ Anglog input, voltage -10-+10VDC,
A CHNA1 11 Al- resistance 20kQ
>'®'_I ; Iﬁ 12 At Encoder signal A output
b e |
B Jo@ 13 A-
e = 14 B+
k'ﬁ‘l” : Encoder signal B output
et 15 B-
(@] 16 BR+ - i -
= Holding brake output positive and negative
(@] 20 17 BR- terminal, max current output: 1A
18 DO1 Alarm output, current output <100mA
19 DO2 Servo ready, current output <100mA
20 COM _OUT | Common output

Pau vao xung va hudng chi hd trg tin hiéu 5V. Vui long két ndi ndi tiép mot dién tro
co dién trg 2kQ cho tin hi€u xung va hudng 24V.

Differential

Single-ended

- DI3-DI6 hd tro cau hinh NPN va PNP. Khuyén nghi st dung ngudn cap tin hiéu
diéu khién bén ngoai 12-24VDC.

- DOL-DO2 13 diu ra véi dong dién 200mA hd trg cAu hinh NPN va PNP.
Khuyén nghi sir dung nguon cap bén ngoai 24VDC. Néu tai 12 tai cam Gmg nhu
role, vui 1ong 1ap diode tu do ¢ ca hai dau tai song song. Néu diode dugc két

ndi nguoc lai, n6 ¢d thé gay hong drive.
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L > ) G|
D

- Jd x|

(-] s B ‘(' I
DO (differential)

= . [
SO _ O b‘ :] “:Ei__
===

DO

3.2.  CN3/CN4 nguon cap, cap dong co, tré xa
1 6 1 2
2alalalglal oo
——
CN3 CN4
Port Pin Signal Description
1 DC+ .. . .
> DC DC Power Supply positive and negative terminals
cN3 3 PE
4 U .
S v U, V, W, PE terminals for motor
6 w
1 DC+ " . .
CN4 > DC DC Power Supply positive and negative terminals
.2 L
GND L 7 i
e | Y
& > .
——
RBR+ va RBR- 14 2 chan d4u cho tré xa

10
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3.3. CN5 giao tiép truyén théng RS485

‘ —_— ———

RSaas-1Nn RSea485-OLUT

| Port Diagram Pin | sSignal Label
:‘4; 1 RS485+ | Modbus positive terminal
TN N 3 RS485= | Modbus negative terminal
RINIGIEIE 5 GND Power supply ground

CNS

9 ITIISII3

Others NC 10 pins are not applicable

3.4. CNZ7 giao tiép RS232 véi PC

Port Diagram Pin Signal
,_— 1 S5V
L.d:_ I
,3'_' ;: 2 ™
CN7 42—
R 3 GMND
o 4 RX

ELD2-RS Series DC Servo Drive c6 thé két ndi voi Motion Studio bang CABLE-PC-1
dé diéu chinh théng s6 va giam sat dir lieu.



M[ACH VIET

TUng budc phat trién https://leadshinevietnam.com

CABLE-PC-1

3.5. CN2 Encoder

Port Diagram Pin Signal Description
1 Foil Shield | Encoder cable shielded layer
2 HU Motor Hall U signal
3 HW Motor Hall W signal
4 HV Motor Hall V signal
0 Fﬂ 7 3 vee 5V power supply from driver. Only
0 i for encoder
T lallaollallol|o |.‘| i 6 GND
ENC 12 2 d h itive signal
L T 7 E7+/D+ EncoderZ p Ia.se p05|t|.ve signal /
11 1 encoder positive terminal
L (gl ol |af|aol|o||d]]
i | ] | g £7-/D- Encoder Z phaﬁe negatilve signal /
encoder negative terminal
9 EB+ Encoder B phase positive signal
10 EB- Encoder B phase negative signal
11 EA+ Encoder A phase positive signal
12 EA- Encoder B phase negative signal

12
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3.6. Cai ID cho Drive
Diagram Bit | Modbus address | Bit | Modbus address
Pr5.31
0 8 8
Default: 16
1 1 9 9
2 2 A 10
"'lt'!I : ‘#
RCS & - 3 3 B 11
n-* ih
ase 4 4 C 12
5 5 D 13
6 6 E 14
7 7 F 15
3.7. Toc d truyen
. . Terminal
Diagram Function Pr6.33 | SW4 Baud rate SW1 | sw2 resistor SW3
CCW Pr5.30
6 0| | Motor | (Default OFF | Defautt 9600 | OFF | OFF | pigconnect
, - 0 OFF
(110 direction ed
m CwW ON 19200 ON | OFF
[Tl
(0 Modbus | Spin dial OFF 38400 OFF | ON
1| 0 high bit 1650 8 Connected | ON
— | address diaf'” ON | 57600 | ON | ON

13
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4. Cai @at thong sé biang Motion Studio

& Motion Studio
System  Functions language  Tools About

nhnEe e ka mEUE

.9 Beta Version - a

=-[f] Ewb2rszoa0
Setup Wizard B Parameter List = O X
% Configuration o 0 5]
3 Performance Tuning [E H ﬂ E @ E ®
25 Running All Parameters Number  Label Axis Min  Max Default Unit  Remarks
25 Motion Pr0 Basic Setlings PAO.0D  Model following control 1 0 10000 1 01Hz None
- ponitor Pr1.Gain Adustment PA0.01  Control mode 0 0 10 0 - valid after restart
= Pr2 Vibration Suppression : pow
Pr3 Velocity/Torque Control| | PA0.02  Real-time auto-gaintu... 2 0 2 2 - None
Pr4 1O Monitoring Settings || PA0.03  Stiffness at real-ime a_. 70 50 81 70 - None
Pro.Extended Settings PAD.O4  Inertia ratio 250 0 10000 250 % None
E[?Eg:ﬁf)l, SS:?J:%SS PA0.06 Command pulse rotati... 0 0 1 0 - valid after restart pow
Pr8.Control Parameters PA0.07 Command pulse input... 3 0 3 3 - valid after restart pow
Pr9.Path Parameters PA0.08 Command pulse coun... 10000 0 8388608 10000 Pulse valid after restart pow
PA0.09  1stnumerator of elect... 1 1 1073741, 1 - valid after restart pow
PA0.10  1stdenominator ofel... 1 1 1073741, 1 - valid after restart pow
PA0.13  1sttorque limit 300 0 500 300 - None
PA0.14  Position deviation exc... 200 0 500 200 0.Trev  Encoder units
PAD.15  Absolute encoder setup 0 0 15 0 - None
PA0.16  External regenerativer... 10 1 500 10 Q valid after restart pow
PA0.17  Regenerative discharg... 100 10 5000 100 w valid after restart pow
PA0.18  Vibration suppresstion... 0 0 10000 0 Pulse  Encoder units
PAD.19  Microseismic inhibition 0 0 10000 0 0.1P_.  Encoder units
PA0.20  Effective edge setting ... 0 0 2 0 - None
PAD0.30  Reserved parameters 0 0 2 0 - None
Dan 1 Racann rad naramatare n n 1 n - Mana

Man hinh giao dién phan mém

Phan mém cd san trén web trang chu caa https://www.leadshine.com/ bang cac
tim kiem ma tén cua drive minh dung roi vao muc “ Tai xuong”.

' © e o
| ) D. h Nhdp tir khoa
% Leadshine &) oleadshinecom A Penanhp ap tirkhoa Q

Cac san pham ~ Gidi phap v Tai xudng v Ung ho ~ Gioi thieu vé  Tin tirc & Sw kién v Lién hé voi ching SN baogia s ==
San pham Servo v
Kiém soat v
Sy miéu ta Théng sb k§ thuat Tai xudng
Phu kién v

San pham khéc v Béng di liéu Bén vé 2D Huéng dén s Phan mém M6 hinh 3D

San pham cii va ngirng san v

Bang dit ligu ELD2 2022-04-22 10:31:37 Lich s stra ddi b oaivd

Tiép d6 chon muc phan mém dé tai phan mém Motion Studio.

Motion Studio EL6 EL7 ELD2 2ELD2 iSV2 Servo V149 2023-02-16 17:56:03 Lich sir sira déi A

14
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1

4.1. Reset théng sé vé mic dinh

Kich vao biéu tuong lwa chon cac muc can reset

Factory reset =

[l Manufacturer parameters group
& Driver Parameter
[l Motor Pararneter

& Pr Parameter

oK

Rbi 4n OK va tién hanh tai xudng driver

=1

Khi ta muén doc cac thong sé dang cai dat trong drive thi ta kich biéu tuong
4.2. Chon ché @b diéu khién

Label Control Mode Settings Valid mode(s)

Range 0-10 Unit — Default 0
Byte length 16bit Attribute RW | 485 address 0x0003
Valid After restart
Value Description
1% mode 2" mode | #When 3,4, 5 6 combination hybrid mode, 1%
[0] Position — and 2™ mode can be chosen accordingly
1 Velocity _ with control mode switchinsg input (C-MODE).
2 Torque — C-MODE: Invalid, select 1t mode.
- H 3
3 Position Velocity C-MODE: Valid, Selgct 2_ mode.
— Please allow some time in between maode
4 Position Torque o
3 Velocit T switching commands.
cloctly Orgue | ePlease set Pr0.01 = 6 to switch to other
Position modes from PR mod, then set 2™ mode
Pr0.22=1 using Pr0.22.
) Velocity
g | PRintemnal Pr0.22=1 | C-MODE is defaulted to Normally Open
pbmmand control
Torque
Pr0.22=2
7~10 Reserved

15
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e MO ta:
Khi ta chon thong sé Ia:
0: ché @6 chay vi tri
1: ché do chay van téc
2: ché d6 chay momen

Khi ta chon théng sé 3,4,5,6 thi ché d6 1 va ché d6 2 c6 thé duogc lya chon tuong
ing véi dau vao chuyén do6i ché do diéu khién (C-MODE)

+ C-MODE: off, chon ché d¢ 1
+ C-MODE: on, chon ché do 2
Vui 16ng cho phép mot khoang thoi gian giira cac 1énh chuyén doi ché do

Khi chon thong s6 6 ta phai két hop diéu chinh théng sé cua muc Pr0.22

16



M[ACH VIET

TUng budc phat trién https://leadshinevietnam.com

4.3. Ché d test JOG

0

| Connect X I

Budc 1: két ndi vai driver

Online Mode | Offline Mode |

Communication Mode RS3232
Communication Port  COMS 2 Refresh

Baud Rate 38400 Disconnect

] Adaptive Baud rate

Series DC Servo Drive
Driver Model ELDZ2-RS7030
Motor Model YWnknown Type

Porte MG, OUT:3

Axis Count |

Firmware .06

17
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, b
Budc 2: ché do test Q_

Trial run

Position

Setting
Pr6.04 Jog Speed 100 rpm << Expand

Pr5.25 Acceleration of trial running 200 ms/1000rpm

Pr0.04 Inertia ratic 250

Press enter to modify parameters

[ External ena bling dizabled

Current Position -188.5502 r
Forward Reverse
Position 1 Position 2

-125.9764 -129.9164

Pr6.21 Waiting time of 1000 ms
trial running

Run
Pr6.22 Cyclingtimes of 5
trial running

Khi ta kich Servo Enable chuyén sang “ON” dong co s& tu dong thao phanh.
Kich “Forward” va “Reverse” dé quay 2 chiéu thuan va nghich

+ Pr6.04 : toc d6 JOG

+ Pr6.25 : thoi gian tang toc

+ Pr0.04 : ty I¢ quan tinh

+ Pr6.21 : thoi gian cho

18
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4.4. Ché dd dao chiéu dong co

Chon muc

S& ¢6 2 lya chon trong muc Pr0.06 12 0 va 1. Ché do mac dinh s& 13 0.

B Parameter List = O *

T NEEE R ®

All Parameters Number Label AxisT Min  Max Default Unit ~ Remarks

Pr0.Basic Settings PA0O0  Model following control 1 0 10000 1 01Hz None

Pr1.Gain Adjustment

Pr2.Vibration Suppression PAD.0T  Control mode 0 0 10 0 - valid after restart pow

Pr3.Velocity/Torque Control|| PA0.02  Real-time auto-gaintu.. 2 0 2 2 - None

Pr4.l/O Monitoring Settings || PA0.03  Stiffness at real-time a... 70 50 81 70 - None

Pr5.Extended Settings PA0.04  Inertia ratio 250 0 10000 250 % None

E;g?ggg?; Ss’:}ttllllr;%z PADO6 Command pulse rotati... 0 0 1 0 - valid after restart pow

Pr8.Control Parameters PAD.07 Command pulse input... 3 0 3 3 - valid after restart pow

Pr9.Path Parameters PAD.08 Command pulse coun... 10000 0 8388608 10000 Pulse valid after restart pow
PAD.0O9  1st numerator of elect. . 1 1 10737411 - valid after restart pow
PAD10  1stdenominator ofel .. 1 1 10737411 - valid after restart pow
PAD.13 st torgue limit 300 0 500 300 - None
PAD.14  Position deviation exc... 200 0 500 200 0.1rev  Encoder units
PAD15  Absolute encoder setup 0 0 15 0 - MNone
PAD.16  External regenerative r... 10 1 500 10 Q valid after restart pow
PAD17  Regenerative discharg... 100 10 5000 100 W valid after restart pow
PAD18  Vibration suppresstion... 0 0 10000 0 Pulse  Encoder units
PAD19  Microseismic inhibition 0 0 10000 0 01P_  Encoder units
PAD20 Effective edge setting ... 0 0 2 0 - MNone
PAD.30 Reserved parameters 0 0 2 0 - MNone
DAM 21 Pacanmiad naramatarc n n 1 n _ Mrrne

bieu chinh théng so Pr0.06 ¢ cot Axisl. Biéu chinh xong ta kich deé luu lai
Is
roi an de tai thdng so xuong drive.

Muc “remarks” con duoc goi 13 muc cht ¥ nhu & théng sé Pr0.06 sau khi diéu
chinh xong la can phai restart nguon roi bat lai thi théng so diéu chinh maéi hop
[€

19
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4.5.

Ché dd nhan xung

Lwa chon ca 2 théng sé Pr0.06 va Pr0.07

https://leadshinevietham.com

Command
Polarity
inversion
(Pr0.06)

Command
pulse
input mode
settings
(Pr0.0T)

Command Pulse
Mode

Positive signal

Negative signal

90°phase
difference A

2 phase pulse

{ Phase A+ Phase | B
B

[0]

CW pulse
seqguence
_|_
CCW pulse
sequence

[3]

Pulse sequence
_|_
Directional symbol

90°phase
difference
2 phase pulse
{Phase A+Phase
B

CW pulse
sequence
+
CCW pulse
seguence

03

Pulse sequence
+

Directional symbol

Tin hiéu xung lénh dau vao tan sé téi da va thoi luong tdi thiéu can thiét

. . Max. Min. duration needed (pOs)
Command pulse input interface Frequency m 5 o 7 s =
Differential drive 500 kHz 2 1 1 1 1 1
Pulse Open collector 200kHz | 5 | 25 | 25 | 25 | 25 | 25
SeduEnee High spead
interface
differential drive 4Mhz 0.25 0125 | 0125 | 0125 | 0125 | 0125

Vui long dat >0,1us cho khoang thoi gian gitra canh tang va giam cua tin hiéu
dau vao xung lénh

+ 1 vong véi 2500 xung dau ra vao xung 2 pha khi Pr0.07=0 hoic 2,

Pr0.08=10000;

+ 1 vong véi 10000 xung dau ra vao xung 1 pha khi Pr0.07=1 hoic 3,

Pr0.08=10000;

20
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4.6.

Cai dat vi buwéc cho Driver

& mac dinh s€ la 10000 xung/vong.

https://leadshinevietham.com

Label 1st cnmmand pulse count per Valid mode(s) P s
revolution
Range 0-67100864 | Unit puLse | Default 10000
Byte length | 32bit Aitribute | RW 485 address H: 0x0010
L: 0x0011
Valid After restart

vi thudc kiéu dir liéu 32bit nén sé vi budc co thé cai ko thé vuot qua

“67100864”.

e Kiém soat s& bi anh hudng néu gié tri dugc dat qua thap. Errbl cd thé xay

ra néu gia tri <500.
(1) Pr0.08 hop 1& khi # 0: Vong quay dong co = s6 xung dau vao
(2) Pr0.08 khdng hop 1€ khi =0: Pr0.09 va Pr0.10 hop Ié

Label

1st command frequency
divider/multiplier numerator

Range 1-2147483647 | Unit — Default 1

Byte length | 32bit Attrib | R/W | 485 address H: 0x0012
ute L: 0xD013

Valid After restart

Valid when Pr0.

08 = 0, please refer to description in Pr0.10.

Label

1st command frequency
divider/multiplier denominator

Valid mode(s) “

Range 1-2147483647 | Unit — Default 1

Byte length | 32bit Attrib | RAW | 485 address H: 0x0014
ute L: 0xD015

Valid After restart

1. Settings:

(1)Driver command pulse input count - X

(2)Encoder pulse count after frequency divider/multiplier: Y

(3)Encoder pulse count per revolution: Z

(4)Motor revolution: W

2. Calculation:
(1) XY
¥ =x"Pr0.09/Pr0.10
Please keep the value of Pr0.09 and Pr0.10 to be smaller than 2%* (16777216).
(2) £
Motor with 23-bit motor: 7= 2% = 8388608
(3)Y,Z,W
W=%/12
Performance cannot be guaranteed if frequency divider/multiplier ratio is sef to extreme
values. Err1b1 might ocour if W < 500,

21
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5. bong co ELVM6060
5.1. Théng sé ky thuat

Mai dong co ELVM6060V48EH-M17-HD
Kich thudc khung (mm) 60

Dién ap dinh mtc (Vac) 48

Cong suat dinh muc (W) 600

M6-men xoan dinh mac (Nm) | 1,91

M&-men xoin cuc dai (Nm) | 5,73

Tbc d6 dinh muc (vong/phat) | 3000

Tbc d6 cuc dai (vong/pht) 4000

Dong dién dinh muc (Amp) 15

Dong dién cuc dai (Amp) 46,5
Hang s6 md men xoan 0,141
(Nm/Amp)

Hang s6 EMF tro lai (V/krpm) | 8,5
bién tré Q) 0,16
Do tu cam (Mh) 0,39

Quén tinh (kg*m 2 *10 ) 0,84

Cuc 10

Loai ma hoa 17bit tur tinh

Tai trong xuyén tam toi da (N) | 245

Tai trong tryc toi da (N) 74
Xép hang IP IP65
Trong luong (Kg) 2,1
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5.2. Kich thwdéce co khi

Side . C

500130
500430

13.911

5.3. Pwong cong toc

The Curve of Torque-speed
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