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giS/Foreword
B AA B FH D 3HIRFIE

Thank you for using our open step drive.

EMAAS M, EFLFAREEATFR, TRLVENRZEEE. ERBWUEKBRIETES. HiRNBIET RS
RFETERER.

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.

A7 R ASEN R ERIPA S ZE2EZVBREBRWBES, FHPENRRE T THELESE B8R
LFFEHE, B RN KRR R I 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.

BT M, FMABTTREE, BAFTEM. APPSR SR A TR A A BEMA T,
BIBERT, HERFMHRILLTRR:

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 A REEEEFRNEA.
A Aiy: FERHRITHRIETT S BN S5 % R SR .

A2 &t EaRRE] 3¢ JAE, CEINIE, ROHS AE

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

© C€ réhis
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1 #§iR/Overview

1.1 FE R 4B/Product Introduction

ES043D R A T HEH 1) Ether CAT B BFFIN P IR, RABIER 32 AL MCU Hrr b2
AR, WINBFEH LKA LHENZEREARMAHHZMEAR, WahERHD, BRI, B1TF
fa. AFPATARE 1-2565 NIAER ID thbk DL RBUE MR A KRS BRE, BILES, BEHERE
B EWNATRE. 2SR LIRS BT ER 28 Bll, AP E RN, ZMP g,
HTFRANERASEAR, BMEERAT % H T, HEEBIARFRHS PR, KPP EHRZITEHRFR,
MR EBEAMER T SH LR EINEETIRE, BN ARBIENERRNEITSHE, &K
PRLBE R4 BB LA R .

ES043D is an open—loop stepper drive developed by our company, which adopts the latest
floating—point 32-bit dual-core MCU digital processing technology. The driver control
algorithm adopts advanced variable current technology and advanced frequency conversion
technology, and the driver generates less heat, the Motor vibrates little and runs smoothly.
User can set any ID address in 1-255 as well as any current value in the rated current, motor
matching and so on, can meet the application needs of most occasions. The bus driver can drive
two—phase open—loop stepper motor, three—phase open—-loop stepper motor, a variety of stepper
motors. 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 5t/Characteristics

@:EANZE 100MHz

Communication Frequency 100 MHZ

@7 5 O EMF AT 6

With serial port setting and debugging functions
®3 BOLREREE oC F

Three—way optocoupler isolated OC output

O ¥ - r BN ILEL R HLIIRE

Automatic parameter power—on setting function

© 3% B LA ) 4 L R R O BRI

Variable current control greatly reduces the heat generation of the motor.

® LH EZ LA L

Power—on automatic matching motor

O F B FFF IR B HEBRML, B 20, 28, 42 RFFF S R 5| HL

Can drive a variety of open—loop stepper motor, such as 20, 28, 42 series open—-loop stepper

motor

O5 BOLHBEAESHA, Hi 2 BARBELHERE

5 photoelectricity isolation signal inputs, 2 of which are high—-speed optocoupler
isolation

@ R KEN(E, FILE0.3-2.5A Z [HERIERE, B BRIAHER 1. 0A (EEHER)

®mo4 o o2 |
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Easy to set the current, can be in between 0.3-2.5a arbitrary choice, factory default
current 1.0 a (peak current)

@ i) ERINGH4 N 50000 CATSEE BB

Factory default subdivided into 50000 (can be modified through software)

Impulse response frequency up to 500KHz (factory default 200KHz)

1.3 MR 4ugil/Application areas

BEE &M/ AR A REFNEE, Fln: ERkE. 3C BF&E. MM TR P13,
BOtRHE BEZIVL, LB BUEPUR. B3RS, AP PENRE. SEERRETMAK
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 48egtr/Performance Index

2.1 BS54 /Electrical characteristics

. ESO43D
Y Be _
Explanation R/ME HuRIfE = PN BAAT
Minimum Value | Typical Value | Maximal Value Unit
RS H B
Continuous output current 0.3 - 2.9 A
HIFHEE (AR
Power Supply Voltage (DC) 20 24/36 50 Vdc
’ ﬁﬁﬁﬁ)\ ¥ 6 0 o i
ogic 1nput current
RN\ BE
Logical input voltage 5 5 24 Vdc
oC #ri L
0C output pull-up voltage 5 h 24 Vdc
Ether—CAT @RS % _ ]
Ether-CAT frequency 100 MHz
“a 2% i fH .
Insulation Resistance 100 - - M
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2.2 {FHIf1E/Use environment

AETTR B 2RV A R B X
Cooling Mode Natural Cooling or forced air cooling
AREBAER BRI KEE, E#ehd. mE. BmESs, BEX
KEERIG T, BIEERARSEMFERKE.
s Can not be placed next to other heating equipment, to avoid dust,
Occasion 0oil mist, corrosive gases, humidity is too large and strong
5 B vibration sites, prohibitedacombustible gases and conductive
. uste.
i serv1ce B 210C ~ +50°C
nvironment
Temperature
B 40 ~ 90%RH
Humidity
#R3h 5. 9m/s2MAX
Vibration
RIFRE -20°C~60°C
Storage temperature
5 iR 1000 KPAF
Use Elevation Below 1000 meters
HE 0. 2KG
Weight

3 Fi/Installation

3.1 £#& R<F/Mounting dimensions

25mm I\ 22.5mm | 14.Smm\
U (0) O §LJ_-
Y
11mm
2 R 2
4 3
o -
69mm ’ 26.5mm .




\ 1E Bl ERFRFEM/User's Manual

3.2 & 5 E/Installation method

IREh AR AT 5E TARRBEIEH 7E 60°C LA, HHLTIEERE AN 80°CLAN .

The reliable operating temperature of the driver is usually within 60°C, and the motor
operating temperature is within 807C.

BUFAMNEFEEIFR AR, SAFERBREIR—F, Bl BHLMIRS)8E R #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.

ZRIFNBOAE R BEME 2R, FHHAETERBRNZE ST,

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

DBEM AL RO ZERE, EBHER, RERISSETETERELEALE.

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

4 IRrEgiRO53%%/Driver ports and wiring
4.1 ELREB/Schematic diagram of wiring

4.2 RO E X /Port Definition

EtherCAT 2£4HH
EtherCAT bus Output

nimn i

| e NN S

EtherCAT 2B T DT =
EtherCAT bus Input EtherCATT
. —
= s e
C — o -
swe e o
HA/MLI0%EO o -
Input/output 10 interface s - |4
" -
L e
[t

TR RO

Closed-loop step encoder Interface

ignal

Si

LI o

A RN HED =) A+
Closed-loop step motor power o | i ]
Interface o e~ |- )2

B-wW e )

evo e )

S| svde [+
= ::HLL PN o —
“ﬁﬁ Power Supply

VDC:20-~50V -

Power
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4.2.1 LED fTR#A#E7~/Lamp status indication

A0 ¥E 8 LED RRIRTERAT, HRS)FEEBIERN, % LED ¥5; JIWSNF[VIMTRIER, % LED 48
Ko W56 LED N#RETR/RAT, 2 IR, Z38mXT B 3 Moo R A BRI A AR Stk A P iR RRET
Wt LED ¥ K. 4.6 LED 7 3 B8 WINSRIX BAREBEA R SEEE R, RAERRUWTERAR:

The blue LED on the left is the power indicator, which is always on when the driver is
powered on, and goes out when the driver cuts off the power. The blue LED is the fault indicator,
when there is a fault, the indicator lamp for 3 seconds cycle flashing; when the fault is cleared
by the user, the blue LED often out. Red Led flashes in 3 seconds represent different failure
information, as shown in the table below:

F5 IR B W5 8 LED NHRETE A P 3t B
No. The number Blue LED flashes waveform Description of the problem
of flashes
1ok VAL B ) A B e
1 1 B [ Overcurrent or interphase short
circuit fault
1o s g pE
2 2 U1 'L Overvoltage fault
N
3 3 UL 'L Under voltage fault
4 7 HE
Reserve
FEAL Wi B B FL A SR B W e
5 9 Phase failure or current
acquisition failure

4.2.2 BHEIESHMNRO/Control Signal Input Port
BHfES®ED

Control Signal interface

27K Iige

Name Function

HEES: Bkt EFHEERG pl EHEPR 4. 5~28Vde, {&HFR 0~0.5V. AT W EE
PL* ma Sk E S, BRI SEEM KT 1.5us.

HIGH-SPEED SIGNAL: Pulse rising edge is effective, PL high level 4.5~ 28 VDC,
PL- Low Level 0 ~ 0.5 v. In order to respond reliably to the pulse signal, the
pulse width should be greater than 1.5 s.

HEES: Bkt EFEE R pl HHEPAR 4. 5~28Vde, {&HEFE 0~0.5V. AT AT EE
DR+ Bk E S, Bk EER KT 1.5u s,

HIGH-SPEED SIGNAL: Pulse rising edge is effective, PL high level 4.5~ 28 VDC,
Low Level 0 ~ 0.5 v. In order to respond reliably to the pulse signal, the

oK pulse width should be greater than 1.5 s.
N fKEfS5: inl, in2, in3 RFEPHIREAN, HLF 5-28V HHA

Low speed signal: IN1, IN2, IN3 common anode input, level 5-28V compatible
| RERE inl BOEEA

Negative input of low speed signal IN1

#8222 W
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NE Rl

o | fEEEE in2 p s
Negative input of low speed signal IN2

N3 RHESES in3 KAREIAN
Negative input of low speed signal IN3
FEFAAR OC SR E L, otl, ot2, ot3 54K 0C %y AL

0T- Common Cathode OC emitter output, OT1, 0T2, OT3 emitter OC output common
terminal
otl S REH, BK bR EE 24Vde, HRIHEFE 2KQ, BH H R 100mA

0T1 OT1 emitter output, maximum pull-up voltage 24VDC, pull-up resistance 2K,
maximum output current 100mA
ot2 PHREH, BK bR EE 24Vde, HRIHEFE 2KQ, BOH H A 100mA

0T2 0T2 emitter output, maximum pull-up voltage 24VDC, pull-up resistance 2K,
maximum output current 100mA
ot3 HREH, BK bR EE 24Vde, HRIEFE 2KQ, BOH H R 100mA

0T3 0T3 emitter output, maximum pull-up voltage 24VDC, pull-up resistance 2K,
maximum output current 100mA

oo | RIS 5V Bk
Voltage 5V negative pole
B [0 RS232 Ki¥¥, TTL-3.3V ¥, W B ESHH

RS232-TX Serial RS232 transmitter, TTL-3.3V level, for setting or configuring
parameters
rogazpy | I RS232 HeMHR, TTL-3.3V HCF, WEHRESHA

Serial RS232 receiver, TTL-3. 3V level, for setting or configuring parameters

sy RALEE 5V, HIK 50mA

Supply Voltage 5V, current 50mA

4.2.3 BB IESME/RIESENO/Encoder signal and Houle signal interface

B B [1
Name Function
EA+ FHBHEAE, TEAHAPHR, REEAGSESMAED,
Open—1loop stepper not connected, reserved for closed-loop stepper, encoder
EA- a signal differential input interface.
EB+ FIB AR, WESHHPHEM, REFEBESESMAEO.
Open—loop stepper not connected, reserved for closed—loop stepper, encoder
EB- B signal differential input interface.
FIPiEAEE, MASHARTHA, REFZESESRMAED. WL ESHFES
B+ FIZI, #2155 R 8D,
Open—loop stepper not connected, reserved for closed—loop Stepper, encoder
E7Z- Z signal differential input interface. Only with Z signal will be used, no
Z signal encoder can not use this interface.
EU FFEF DA
EV Open loop, step—-by-step
BN FEER 5 i
GND Open loop, step-by-step
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NC WS A AR N R F RS B4

NC Set Aside for company personnel to upgrade drive firmware
L RS Es A E R o R LB B E 5V, FIAL 100mA.

5V It supplies the motor’ s encoder and Houle element with a DC voltage of 5V
and a current of 100mA.

oo |5V BERAR
5V Reference Terminal Negative

4.2.4 HYE K B HLH H % O /Output ports of power supply and motor

L 53N

Power supply and motor power interfac
AR B [1
Name Function
oo | BRI

DC power source

HINRIBEIER, ftHadETEE: BHif 20750Vde, #E# 24Vde BY 36Vde T1E.

+VDC DC Power Supply Positive Pole, supply voltage range: DC 20 ~ 50VDC, recommended
24VDC or 36VDC work.
| BN ARGARD

A phase winding interface for stepper motor

it bl A- SR AR O

A=/U A-phase winding interface of stepper motor
BV B L BSR4 B O

B phase winding interface for stepper motor
B W 53 L B-HS AR O

B-phase winding interface of stepper motor

YR B R FE AU E YO B < (R #8W] BAIE 3 AR, Waha s kAR R E R IRt i, WAl IR
JERS BRI + U+ AU . (HERSARRE B ESUKIEEAET KM E R KBE. B2HAF
FRKTRREENERBEMEE, B 45 HE N R385 B E T/ERE.

The power supply voltage can work normally between the specified ranges. The driver is
preferably powered by an unregulated DC power supply, or a transformer buck + bridge rectifier
+ capacitor filter. Note, however, that the peak voltage ripple after rectification should
not exceed its specified maximum voltage. It is recommended that the user supply power with
a DC voltage lower than the maximum voltage to prevent the grid from fluctuating beyond the
operating range of the driver voltage.

WRFHRER T OCHRIRAE A, Ryt & T 5% B IR K% H e B R R sk .

If using a regulated switching power supply, be aware that the output current range of the
switching power supply must be set to maximum.

HER:

Please note:

BN BT R BIEIEARTIZ R EE;

When wiring, pay attention to the positive and negative poles of the power supply, do not reverse
connection;

BT H AR R R A

%10 o3t 22

p=i
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It is better to use an unstable power supply;

KA ARG B YRR, FRYR B H B8 77 BLK T IR 3 28 58 IR Y 60%B[FT

The output capacity of the power supply current should be greater than 60% of the set current
of the driver when an unstable power supply is used;

KA ETF R BIRR, IR H BRI K T B T s 88 1 TE B

When a regulated switching power supply is adopted, the output current of the power supply
shall be greater than or equal to the working current of the driver;

RNEEHA, BEARINBATILA—ANRIE, ENRIEREIIREB K.

To reduce costs, two or three drives can share a power supply, but the power supply should
be large enough.

4.2.5 Ether CAT &\Z%if i\#: 0 /Ether CAT bus communication interface

55 55 ThgevLEe
Pin Number Signal Function description
. - Ether CAT %(#E &K i%IEH
Ether CAT data send right
Ether CAT ## &% £t
2 TX- Ether CAT negative end of data
transmission
) - Ether CAT ¥EE:IRIEYR
Ether CAT positive data reception
. NC . AR
Disconnected
NER
5 NC Disconnected Ether CAT IN (ECAT OUT)
6 RY_ Ether CAT ##EEU Fidw
Ether CAT negative data receiver
. NC . AR
Disconnected
o NC . AR
Disconnected
. - Ether CAT ## &% IE¥
Ether CAT data send right
Ether CAT ¥U4E Ki% 17 i
10 TX- Ether CAT negative end of data
transmission
N - Ether CAT ¥#EE:CiEs
Ether CAT positive data reception
12 NC Z:@?i
Disconnected Ether CAT OUT (ECAT IN)
13 NC ) Z:@?i
Disconnected
i’ RY_ Ether CAT ##EEU it
Ether CAT negative data receiver

#1122 W



&g Ex BFRFEM/User's Manual

15 NC . Z:@j%
Disconnected

16 NC . Z:Jéﬁ
Disconnected

5 }RE3EN/Dial definition

5.1 HRIZE/The current setting

Peak RMS Sw1 SwW2 SW3

Default[0. 3A] on on on
0. 6A 0.4A off on on
0.8A 0. 6A on off on
1. 1A 0.8A off off on
1.4A 1.0A on on off
1.7A 1.2A off on off
2. 1A 1.5A on off off
2. 0A 1.8A off off off

¥ W EEBONARAEFS 5 ES043D B, HEHRA DMRIEE A RBRIRE, B ENBEREEAN
0. 3-2.5A Z [AIMMERAE-

Note: If the current is standard product ES043D current, other current can be derived
according to customer demand, can set the current range between 0.3-2.5 a arbitrary value.

5.2 #rib (8875) HRIEE/Static (static) current setting

BB SW4 RIEFFRIZE, off RABSHEMBANSHRK—F, on R-BSHRSINE
AR . —MA &S R SWA WK of f, (FREVLAMIRSIERK R, FTRERS.

The static current can be set by SW4 dial switch, off means the static current is set to
half of the dynamic current, on means the static current is the same as the dynamic current.
General use should be set to off SW4, so that the motor and drive the heat reduction, improve
reliability.

%12 o3k 22

p=i
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5.3 HEH¥IE 5 B E/ Motor initial orientation setting

Direction SW5 Remark
CCw off IE¥% )
Forward rotation
CwW on %
Inverts

5.4 iRt E& E/Smoothing filter time setting

. T8 B (6] ¥ 2
Rill teziel Sl St Filter time setting
Default [Oms) on on 24 SW6. SW7 ¢~ on on K}, B L@ B 4% € NP
FVEPEATE], BOKAEN 25ms, 43EREEA 0. lms. JEUK
o off o BFERRR, IR EE R RLT, EFEfRTE.

When SW6, SW7 set to on on, can be set to the
required filtering time through software, the
19ms on of £ maximum value is 25ms, the resolution is 0. lms.
The bigger the filtering time is, the better the
performance of acceleration and high speed is,
25ms of f of f but the interpolation effect becomes worse.

5.5 IhftE Fi%E/Functional Reuse Settings

SW8 At TheE e (FEIHIEFE) , HIRAG SW N ON RERT, WahEEAE+E, L), BT, A&
¥, B3, B, &1F, FESEN, FuiF EsiAMILACHNEThER, 7R ARSI R B Hbit,
TRAD SW1-SW7 Y A-D THEEHIRE R . 24IRHD SW8 A OFF JRART, IRFIESEERRE B, RMRE W, XK
FuEFEELESH (LRBE EAIHLD RELIRSN MU E, I TRAS SW1-SWT () A-D ThEe#iR TG
R, SWI1-SW7 RZ% 40 Hihh K& B K52 ik

SW8 is the address function setting (master station selection) , when the dial SW8 is ON,
the drive adapts to the main station, such as Beifu, Huichuan, Matsushita, Zhongweixing,
Zhengdong, Yanhua, Hexin, Xinjie, etc. . The master station has the function of automatic
scanning and matching address, the A-D function of dialing SW1-SW7 is valid without the need
of dialing to set the address. When the dial SW8 is OFF, the drive is suitable for Omron, trios
and other master stations. These master stations need hardware (such as dial or host) to set
the address of the drive, then the A-D function description of dial SW1-SW7 is invalid, sW1-SW7
will set the drive address with reference to the following address table:

%13 o 22 W
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ID Table

1D S1 S2 S3 S4 59 S6 S7

Reserved

(HERA) on on on on on on on
1 of f on on on on on on
2 on off on on on on on
3 of f off on on on on on
4 on on off on on on on
5) of f on off on on on on
126 on off off off off off off
127 of f off off off off off off

H: BEREE4HRE, WK SW-SWHKDEETEETEARN:
ID=1#S1+2*S2+4#S53+8*S4+16%S5+32+56+64+S7, BRI\ IDE N 0, 0 F/n) #E#ubk, 7] L& EAZALERH
BRGREMIE RN, BARSBRRHERSH, DM@ RE EARE.

Note: The ID table of drive SW1-SW7 is calculated with the following formula: ID = 1 *
S1+2*xs2+4*%xs3+8*xs4+16%s5+32%s6+64=*S 7. The Default ID value is
0.0 indicates the broadcast address, a higher address can be set by the host computer or other
software. Then drive the relevant parameters,

configuration.

6 @ in5ER

functions and performance through our PC

6.1 T{E#E

&N A AT TR Xof B TAERR S
ERHHE 6060H=1 PrEME (PP AR

PSSR R TN 1EiRHHE 6060H=3 EEER (PVHER)

& R b 6060H=6

B R A (HM D

& R bk 6060H=8

& FE P A B (CSP)

VE: EtherCAT Bz F & TR/ X RIFIE s

(1) PP #=;: profile position mode

(2) PV #HR,: Profile velocity mode

(3) IM #E=.: Homing mode

(4) CSP #=.: Cyclic synchronous position mode

6.1.1 fr B R
PP &3 :

W REFREBARN R T .

%14 o3 22

p=i
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NE Bl

Fg | NBEFHR | XNERFHREX WEE <Xy

1 6060H e 1 p

2 6040H I BIEFERE | L

3 607AH SRS AS RIEFEEE | Unit

4 6081H MEBRRXTHHGEE | BEFBERE | Unit/S

5 6082H MERRTHRESEEMN | RBEFERE | Unit/S
=1 E

6 6083H PSR B WIBFEEBHE | Unit/ (S%S)

7 6084H I RIER RHE T ERE | Unit/ (S*S)

8 6085H SFREE, REMAR | BEFERE | Unit/(S*S)
YT 605A &

9 605AH SEREEREXAH G: | BEEERE | £
KH; HME: ARAD
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7 RMERERIRS /Warranty and after-sales service
BREFOEMUEEE. MERTRERRAAREEBNER. —FREH:

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

KB AW RMEH—FENE AR B FNERERBTRE, fRERE.
From the use of this drive within one year because of the product itself caused by the
damage, responsible for the warranty.

AEHREZF]: /Not covered by warranty:

G LS. BIFRBEEN AP S EREE RS . /Damage caused by improper wiring, power
supply voltage and user peripheral configuration.

TANT] BERBNEHG T, HPEBE XN m3E1TE . /Without the written authorization of the

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

XG2S F 59 S 4 W FEk LEHEIN . /The drive serial number has been torn off or is

unreadable.
IR B IR . /The outer shell was visibly damaged.
AEPifERIKE. /An irresistible disaster. 6.2 &JGHR%: /Aftersales Service
W INFfE BRE IR IT BiE

(+86) 18926788846
Email: Tech@TQKTEC. COM
BRITHIEZ AT, BEAIERUTER:
Before you call, please record the following information:
&I % /Fault phenomenon
FE S MF ]S /Product model and serial number
ZAREHASEAETH R/ Installation date or production date
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