EPRFEM/User's Manual

3DM2210

Z TS DB ENRFE A Ff

OPEN-LOOP 3-PHASE STEP MOTOR DRIVE User's Manual

o
™
AL
i
¥
8
:

SWaol=Fall[ T
SW008

VDC:90 - 360Vde
VAC:70~253Vac




EPRFEM/User's Manual

H=x

HiS/Foreword 3
1 #5iR/Overview 3
1.1 FEERATEBIPrOAUCE INTTOAUCTION. .....c..ceoeieee ettt 4
1.2 BB /CNArACIEIISHICS. ......cevovevece ettt s bttt bbbt 4
1.3 LR STUB/APPIICALION @IEES.........oovveieeieiiieieeieie ettt 5
2 tfgefakR/Performance Index 5
2.1 B S ME/EICCHICAl ChArACIEIISTICS. ........vecvecece ettt 5
2.2 (FRIIFIEIUSE ENVIFONMENT......c.cviviiieitiieiieiecte ettt ettt a st a st a s s s s e e s s s a et e st ns s s saesensnanaesennas 5
3 L%/Installation 5
3.1 REERST/MOUNEING GIMENSIONS......voveieieieieii ettt 5
3.2 REEFTSE/INSLAlAON METNOM..........oveeeeeeeeeceeeeee e ses e 6
4 IRFNEEHE O 54EL%/Driver ports and wiring 7
4.1 FEEIRERE/ISchematic diagram Of WMNG.......c.cooiuieieiriiieieeieieeee ettt 7
4.2 U TE M POIM DEFINILION. .. ..cv.oeivieeecee ettt bbbttt naees 8
5 $RBEMX/MDial definition 13
Bl B TR B CUITENE SETHINE.c.o.eeeeeeeeeeeeeeeeeeeeeee e et ee e et s e ase s s e ssseasssessessssasesasssasssssasesasasssssssesssasssssesesssasansssnesanssasananes 13
5.2 ZH5 1 TE/SUDAIVISION SETLINEG.......vvivivevieieiecte ittt ettt st a e a b a st s s e bbb st a s s sa s s s snenaee 14
5.3 T BB I B /FUNCHION SETEING.c..eiiiiiiiieiet ettt bbbttt bbbt bbb bbb bbb bbb bbb bbb bbb bbb bbb s 14
5.4 BB EINEE/Parameter self-tuning FUNCHON ..........c.cioieviieececeee ettt n e 135
6 RIEREFMRS /Warranty and after-sales service 16




EPRFEM/User's Manual

BI=/Foreword

RBPEEHA AR IFH S H RS
Thank you for using our open step drive.

AR RE, B UFHRRATN, THRLENZEER. BERBICARBIETES. BiRKBETRS
RIBREERER.

Before using this product, please read this manual carefully to understand the necessary safety information,
precautions, and operation methods.Incorrect operation can have extremely serious consequences.

AR AREN R SR AR REAZIMARBI IS, ERPENRRGE R EIEFF R L
PTG, B L EAS B EERAE B i R & R

This product is designed and manufactured without the ability to protect personal safety from mechanical system
threats. Users are advised to consider safety precautions during mechanical system design and manufacturing to prevent
accidents caused by improper operation or product abnormalities.

HTFP=miset, FMABRTRRE, BARTEM. BRI SERA S ARBEM .
BBER, TEER T BB T AR
Due to product improvements, the contents of this manual are subject to change without notice. Our company will not be
responsible for any modification of the product by the user.
When reading, please pay attention to the following signs in the manual:

A R RIS,
A ANy TR RSB B0 B AR & HF

A7 G E K H 3¢ IAIE, CEAIE, ROHS IAIF

This product has passed the national mandatory 3C certification, CE certification, ROHS certification

© C€ réhis
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1 #LR/Overview

1.1 FEER Y 4B/Product Introduction

3DM2210 FA Rl HE 1 R 2 EMTT R 5 LI Eh 2%, KA S 32 DSPH F Ab B AR A TPM
THEAEHARMI BT, WA B K A Se i R IR B AR M e KRR, BB R AN, LR
BN, BEUN, BT FR. B RTBARE200751200 4 MAER 45 DA RAUE IR N AR R BT, BB
WRAZHEGENNATE. AT RANEMASIBR, IMEERADHFXMFT, HERBAZIRA DK
BR, KT RESITHMR TR, REED. BRNERERTSH ERENBERE, RBHTARB
FLEBVERBINIBITSH, BRARERE B,

3DM2210 is a new digital stepper motor driver introduced by our company. It adopts the
latest 32-bit DSP digital processing technology. The driver control algorithm adopts advanced
variable current technology and advanced frequency conversion technology. The driver generates
less heat and the motor vibrates less, smooth operation. USERS can set 200 ~ 51200 within the
arbitrary subdivision and rated current within the arbitrary current value, to meet the needs
of most applications. Due to the use of built—in micro—-subdivision technology, even in the
conditions of low subdivision, but also can achieve high subdivision effect, low, medium and
high—speed operation is very smooth, ultra—low noise. The auto—tuning function is integrated
in the driver, which can automatically generate the optimal operating parameters for different
motors and maximize the performance of the motors.

1.2 ¥ /Characteristics

@ £ 37 32 fif DSP HAR
New 32 Bit DSP Technology
OB KRS B
Ultra—low vibration noise
O N EFA 5
Built—in high subdivision
O ¥ b r BN ILEL FEHLIIRE
Automatic parameter power—on setting function
@ 3% B 4 ) 4 B L R RO R BRI
Variable current control greatly reduces the heat generation of the motor.
O© & LI LI H R
Automatic halving of current at rest
O I3 3, 6 LL=FFFI PN
Can drive 3, 6wire two—phase stepping motor
O LHEEENMETRA
Photoelectric isolated differential signal input

O LHEFRR, TR AR 2

Photoelectric isolation, alarm output

@ Jik 1+ B 4% %R B i T ik 500KHz () BRA 200KHz)
Impulse response frequency up to 500KHz (factory default 200KHz)

@ R TE R E R 90-360Vdc/A2 it 70-253Vac , RIMERMEH
Voltage Range DC 24-110VDC or AC 20-80Vac AC
@ R ENE, FILE, 1. 0-10. 2A 2 A= &%

® o4 16 W
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The current setting is convenient and can be selected between 2.0-8.4 A

O 414y & ETEEA 200-51200, H B 4047 5E #

sub—set range 200-51200, higher sub—customizable

OEAdE. RE. IHRMTEERIIGE

It has the protection functions of overvoltage, undervoltage and overcurrent.

O 5A EFHE/ TN, 10 ¥ B RKM, H/Ekr, BAEEAE, =/ miEERS)

It has rising/falling edge, I0 control spontaneous pulse, single/double pulse, high
response/high speed and low vibration, self-test function

1.3 R A $lEi/Application areas

BAESMBNR RS FNES, Fln. EBREE. 3C BFRE. BZINL. fTHUL. TIEINL.
BOLHHE. REXINL, LBEMX. BURHUR. B3iERRES. EAFPHENEE. RRERNRETRAR
Rt

Suitable for all kinds of small and medium—sized automation equipment and instruments,
such as: lithium battery equipment, 3C electronic equipment, engraving machine, marking
machine, cutting machine, laser phototypesetting, engraving machine, plotter, CNC machine tool,

automatic assembly equipment, etc. It is especially effective in applications where users
expect small noise and high speed.

2 MieigER/Performance Index

2.1 BS54 /Electrical characteristics

B 3DM2210
Explanation B/ME ﬂ‘ﬂﬁ BANE BT
Minimum Value | Typical Value | Maximal Value Unit
EESE B
Continuous output current 1.0 - 10. 2 A
HIEHEE (ER/ZZR)
Power Supply Voltage (DC/AC) 90/70 110. 220Vac 360/253 Vdc/Vac
L #Eiﬁﬁﬁ)\ﬂiﬁﬁ 6 10 16 mA
oglc 1nput current
BHEMmABE
Logical input voltage d 5 24 Vdc
ey 0 - 200 KHz
Pulse Frequency
B RT3 - - - -
Pulse high width :
#hzzEfH
Insulation Resistance 100 - - MQ
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2.2 {FHIf1E/Use environment

AT X B ) XL
Cooling Mode Natural Cooling or forced air cooling
NEERARBRMMERESE, EBehnd. mE. BiESE, BEX
KIEGETRZNZFT, Z2IEFNRIERNSHEKDE.
s Can not be placed next to other heating equipment, to avoid dust,
Occasion 0oil mist, corrosive gases, humidity is too large and strong
vibration sites, prohibited combustible gases and conductive
15 PR FR 4 P ook 8
| Service B -10C ~ +50C
fnvironment
Temperature
BE 40 ~ 90%RH
Humidity
P=3) 5. 9m/s2MAX
Vibration
RAEIR -20°C~60°C
Storage temperature
15k 1000 KA F
Use Elevation Below 1000 meters
HE 0. 4KG
Weight
3 &% /Installation
3.1 £#& R<F/Mounting dimensions
25mm 46mm 37mm
0] (@) ¢

wuwigsL

T

11mm

wwiyl
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3.2 ZE F%/Installation method

IREh AR I AT 5E TARIRBE A B 7E 60°C LA, AL TIEEEE AN 80°CLAN,

The reliable operating temperature of the driver is usually within 60°C, and the motor
operating temperature is within 80°C.

BUFAMNEFEEIFR TR, SAFENBREIR—F, B BHLAIRS)8EHR #e

It is recommended to use the automatic semi—flow mode when using the motor. When the
motor stops, the current is automatically reduced by half to reduce the heat of the motor
and the drive.

ZRIRF)BROHE R BENEZE, FRRIETE BRI ZSR.

Install the drive with vertical side mounting so that the heat dissipating teeth form
a strong air convection.

DBERPLARLERS SRR, EBEER, RERISBETETEREEEALE.

Install a fan near the drive when necessary to force heat dissipation to ensure that
the drive works within a reliable operating temperature range.



EPRFEM/User's Manual

4 IRzEhE%iR O 53 Lk/Driver ports and wiring

4.1 #EZ&RERE/Schematic diagram of wiring

BHRERD ’E

USB Parameter Configuration

15485+

£ PASetting  RS232

2
o HEEENEENEENE
J121M109 87 654321
o e .

FE4ARS485 I REES A 22
Reserved for full isolation control of [

RS485 communication o

-

H@oooonnom mEE
[ESiEEED (5V-24V)
Signal Control Interface SuS—— T Y
g :% : PUL- ‘T
,{ﬂ = | or- Y
Q =] or Y
. ; 'Q, - ENA+ ‘0_ ®
& ) 4 S =1 oea |5 é‘
- - N = ALM-P :I
S =] = +
HB{igg [10KQ-100KQ] &1 =1 com ‘Z
POTENTIOMETER [10KQ-100KQ]
AR e
o |E| 2
. ol C
1’0 wa Dexf b
9 NC + 2
a sv il K
FRE A H B fRh3RR RO o I
Reserve the encoder interface of
the closed-loop stepping motor o 1 E
v all E
@ ol [l
=tAFAR S EEEEO
Three-phase open-loop stepping -
motor power interface
< RIEHA

e;;;{;,ﬁi‘f Power Supply
K VDC:90-360Vdc
: VAC:70-253Vac
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1, HHLMZFEZGH NS85 5 0 BK 5 COM-4ak, 54h, MEESHH ALM/P H5 CoM-
AR, BT A COM—Jy ] 242 il A 2 i H 1A A 35 58w » BK A0 ALM/P D)t pERE =5 OC Sik#mih -

D: "% : 1NJOO7HIE
GQHEE: BEREEREEINF/1IKY

GHE: Hif®HFEE100nF/1KV
DI\ZHRE: IN4OO7EHIE

2, FEEFIFLREY, FHADAKKSE, C2 M D2 ATLAAH.

4.3 imOE X /Port Definition

4.3.1 LED #TiR7Z3E7~/Lamp status indication

4t LED NRIEIRZRLT, AW @E IR, % LED ¥3%; H3hEEUIRTRIRER, % LED 8K.
21 LED NIRRT, S BUSRRRT, %3877 A 3 BN R SIERR AR kg A P id R, 40

8 LED %K. ZLf4 LED 7E 3 M8 WINAFRBREA KSRGS, REXRRW TR,

LED power indicator is green, when the drive power, the LED is lit; when the drive power
is cut off, the LED is off. Fault indicator red LED, when a failure occurs, the indicator is
blinking cycle to cycle 3 seconds; the user when the fault is cleared, the red LED is off.
Red LED flashing number within 3 seconds represent different fault information, the specific

relationship shown in the following table.

e
No.

The number
of flashes

4168 LED IN4RE T
Red LED flashes waveform

AR 5t B

Description of the problem

25A)

kR (T 048 =25A)

Overcurrent fault (I peak

=

=
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TE#HEE (Vde=195V)
: : U L Overvoltage fault (Vdc=195V)
3 3 imnn il RIEHE (W8, AEUERD
4 4 il M BRAHWRE (W, ARWUFERA)
5 7 i TS A, BREREEZE R
Tracking error overshoot fault
6 7 MU T PESHIA, RIDH/ER Y
; ; . T B 2 PBR A EHLRTEAR G
8 9 NN T AT FELAL I (R B ) A4 S ik e

4.3.2 FHHS S AimO/Control Signal Input Port

BHE SN
Control Signal interface
BOLH Tise Bi B
Interface name Features Explanation
PUL+ Fik i IE S\ S
Pulse Positive Input
PUL- Fik i S g N\
Pulse negative input A 5V-24V HP(55, T LASRMAE = R BRI 5V 5 58k
DIR+ 77 1) IE S\ b 24V 5 S BPRIERD
Directional Positive Input
DIR- 75 [ S s A\ i Compatible with 5V-24V level signals, and can
Directional negative input independently produce interfaces that can only
ENA+ A5 g IE S\ 35 receive 5V signals or 24V signal levels
Enable Positive Input
ENA- fE Be SN I
Enable negative input
ALM/P (55 EHH 5 S ARTTEE OC frth, RK BHHEF 24V, SRR BER
Positive output of alarm signal | 100mA, ERINAIRZEA(ZSHH, TTLLURERNENESHH
Open collector output, maximum pull up level 24V,
maximum output current 100mA
BK LA ZEfE ] BHIENRKRZE, FELEZBHIXS)E, B % RS
ENIRIZE, 4k a a8 A A4k B a8
To control the braking of a motor, it is necessary
to first control the driver, and then control the
motor braking by a relay. It is best to use a
solid-state relay for the relay
COM- REAS 5 R ZE 3] A FL 5
BHHE S @O R

A control signal

interface circuit

%10 1 3 16

p=i
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5-24VILs SR HABR 7 FEBH
5-24V series current limiting resistance is not required

IXnh23
vee Driver
T PUL+
BRpES -l &
Pulse signal ;
DIR+ L
AEHES DIR— —t '}K_
') ; i i “
g % Direction signa ;7
5l
© g
gﬁ% ENA+
Pi%
fpeas ENA- ¥ A
Enable signal l;?
24V
R4\ ettt i
Alarm input © ALM~ \| ,; K_
COM- &
ALM-
I3
QBEMEHSU
Common anode connection
5-24VIC T B EARR 7T FB FE
5-24V series current limiting resistance is not required
VCe RGNS
Driver
Rt s |g L v
Pulse signal e
PUL- _t ),'1[__
VCC
hEfEs |g DIR+
8 j:.;‘-\l Direction signal ey _! ﬂﬂc:
3 s
S i
§E§ VCC
HEEES |g it
Enable signal A
ENA- E L /‘KL_

A:

[ 24V
0 2KQ
BEHA _ | -
Alarm input ALM+ ; .ﬂﬂ |
& b——
COM- ALM=

H A %)

Common cathode connection

%11 3 16

p=i
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5-24VIL 7 SBEXPR 7L FE B
5-24V series current limiting resistance is not required

VCeC IXnhzs

T Driver
S |g
Pulse signal PUL+

PUL- _*_ );L__
VCC

AEfES |g DIR+
Direction signal =

DIR- K2 )}'L:

VCC

s )
En:ble ;ng ENA+ Pl
T ENA- —Y- )'L/:_

138[]0J41u00
BEERS

T 24V
0 2KQ
REHA _ | -
Alarm input ~ ALM+ \ a; |
COM- ol —
ALM-

H A %)

Common cathode connection

EBHlE S PR

A control signal timing in FIG.

T — LR ENE M W2, PUL-. DIR-HI ENA-NW B —EEXR, T BFR:

In order to avoid malfunctions and deviations, PUL—-, DIR- ENA- should meet certain requirements,
and, as shown below:

A 1 1 1 1
'3 ! . V] ! >1us EHEE T 3.5v

PUL

fIRHPR T 0.5V

l%ﬂﬂ%? 3.5V

DIR l

>5us T 05v

ENA

VERE/Comment :

012 7 3t 16

p=i
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1) tl: ENA (fHRE(ES) MIEATDIR £/ 5us, WIENE. —MIEN FENCE2RIH,
tl: ENA (enable signal) DIR should advance at least 5u's, determined to be high. In general
recommendations can be suspended;
2) t2: DIR Z/DHEHT PUL N EEIE 1w s B € HORES = B
t2: DIR PUL falling 1us determined in advance of at least a high or low state;
3) t3: kit EEEDANT 150 s;
t3: at least a pulse width of not less than 1.5 us;

4) t4: KHEFREEANT .50 s,
t4: low level width not less than 1.5ubs.

4.2.3 HBEXBHH L iRO/Output ports of power supply and motor

=Rk Ak Ju|
Power supply and motor power interfac
BOLK Tise
Interface name Features
ACN HRR AU, ftREEEE: B 90-360Vdc, ¥ 70-253Vac
DC/AC common source, supply voltage range: DC 90-360VDC, AC 70-253Vac
ACL BERATWAE, ftamERE: B 24-110Vde, 23R 20-80Vac
DC/AC common source, supply voltage range: DC 90-360VDC, AC 70-253Vac
] SRV ARG
Stepping motor W phase winding interface
v BBV S A ED
Stepping motor V phase winding interface
; =P UG E T
Stepping motor U phase winding interface
” Bl AR RS
NC

L9 B PR ZE 5 VL R [0 T DA TE 8 T4, DR 8 85 07 S I 2 s P 8 i it e,
5 3R E N /Dial definition

5.1 HRIZE/The current setting

Peak RMS Sw1 Sw2 SW3 Sw4

Default[RMS=1. 0A] on on on on
2. 10A 1. 50A off on on on
2. 80A 2. 00A on off on on
3. 50A 2. 50A off off on on
4. 20A 3. 00A on on off on
5. 00A 3. 60A off on off on
5. 60A 4. 00A on off off on
6. 20A 4. 40A off off off on
6. 80A 4. 80A on on on off
7.40A 5. 20A off on on off

%13 w3t 16

p=i



EPRFEM/User's Manual

8. 00A 5. 60A on off on off
8. 50A 6. 00A off off on off
8. 80A 6. 20A on on off off
9. 30A 6. 60A off on off off
9. 90A 7. 00A on off off off
10. 2A 7. 20A off off off off

W BRA B3FRIIEE, BB 400ms WHEZ kG, BREIDRE A RBH

v I BB ONARAERE F 3DM2210 B, HEHRBTUURIERE S B RIRAE, BRERBRER RN
0.5-13. 5A Z A ML EAE

Note: If the current is standard product 3DM2210 current, other current can be derived
according to customer demand, can set the current range between 0.5-13.5 A arbitrary value.

5.2 #H45igE/Subdivision setting

Pulse/red and I0 Table (IRAZELH 4 F1 8 & Bk B )

Pulse/rew SW5 SW6 SW7 SW8 10/RPM
Default[400] on on on on 10
500 off on on on 20
800 on off on on 30
1000 off off on on 40
1200 on on off on 50
1600 off on off on 60
2000 on off off on 80
3200 off off off on 100
3600 on on on off 150
4000 off on on off 200
6400 on off on off 250
7200 off off on off 300
10000 on on off off 400
20000 off on off off 550
40000 on off off off 650
51200 off off off off 800

%14 T 3 16

p=i
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VW B4R RARAERE & 3DM2210 44y, HEH AT DURIEER P RRIRAE, R E M4 aTEE A
200751200 2 [&] R4E B AE

Note: The above subdivides into the standard product 3DM2210 subdivides, other subdivides may
according to the customer demand derivation, can set subdivides the scope between 200-51200
any value.

5.3 IhEEI B /Function setting

Function

SW9:Edge sel, off=Fall (FP&#s/Falling Edge) ;on=Rise (_EFl#%/Rising Edge)

SW10:S-Filter, of f=4ms (FFHMHIML) ;on=10ms (fKIRSH)

Mode Sel

AR SWil SW12
10 A8 E R Bk on on
Io internal spontaneous pulse

HLA 2% TR IE on of f
Potentiometer speed regulation

U off on
PUL+PUL

Jok v+ 775 e

PUL+DIR off off

5.4 S BEEINEE/Parameter self-tuning function

W2 AT B I ENT, WahaEhe L B3IILE ENSH. TR AKMY, FRESH
AP, EREAS S AREBEN .

When the driver is open—loop step—by-step drive, the driver can power up to match the motor
parameters automatically. Note that at this time can not input pulse, direction signal should
not change, so that the signal can not access.

6 RIEXERIRS /Warranty and after-sales service

FREFAEHEUEZR. BFRRERREAT LB EH. —FREH:

Please keep the packing box for transportation, storage or need to return to the company
for maintenance.One year warranty period:

R B A& —E N EAFE R E S 1R EE IR, AFRRE.

From the use of this drive within one year because of the product itself caused by the
damage, responsible for the warranty.

ANERIB2ZF: /Not covered by warranty:
e AL, BIEBRENA P SNEECEE R 5R . /Danage caused by improper wiring, power

%15 o3 16 T
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supply voltage and user peripheral configuration.

AN BHEZNEET, HPEBEN = RiHITER. /Without the written authorization of the

company, users make changes to the products without authorization.
HBHESMFAIBHRERMMH. /Use beyond electrical and environmental requirements.

IXFN BRI RSB BT TR EEHEIN . /The drive serial number has been torn off or is
unreadable.

IR Bl BHEIR . /The outer shell was visibly damaged.

AEIHitERIKE. /An irresistible disaster.

6.2 &GRS /Aftersales Service

BIRITHIEZ AT, ERIEXUTER:

Before you call, please record the following information:

&I % /Fault phenomenon

rE S MF ]S /Product model and serial number

AR HASEAETH R/ Installation date or production date

016 7 1t 16

p=il
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