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1 Overview

The X7000 controller is a
large-scale motion controller
based on industrial computer,
capable of supporting up to 256
EtherCAT axes. It complies with
the IEC61131-3 standard, sup-
ports five PLCopen-standard
programming languages,
achieves a minimum PLC scan
cycle of 250us, offering very high
real-time performance.

The X7000 controller series
includes two models, the X7050
and X7030, they supports one
EtherCAT master, multiple Ether-
net interfaces (supporting Mod-
bus-TCP, UDP, OPC UA), 1 gener-
al-purpose Ethernet interface
(for network connectivity). Sup-
ports 4 USB interfaces, 1 DP dis-
play interface, 1 HDMI display
interface, and 1 1/0 port for con-
necting an external start switch.
The main difference is that the
X7030 supports 16 Dl and 16 DO,
while the X7050 does not sup-
port local I/0.

In addition to supporting stan-
dard PLC functions, the X7000
controller also supports Ether-
CAT single-axis positioning,
speed and torque control func-
tions, as well as motion control
functions such as MC blocks,
electronic gear synchronization,
cam synchronization, and axis
groups.

BONENG

X7030{X7050
CPU CPU N97 i3
CPUTT5HE CPU computation capacity 0. 5ns |0. 28ns
PLCHE AT fiE Basic functions of PLC J J
/N R Minimum scanning period 0. 25ms|0. 25ms
EtherCAT EtherCAT N N,
Modbus-TCP Modbus—TCP N N,
UDP UDP N, N,
0PC UA 0PC UA N, N,
Ethernet Ethernet N, N,
fx KEtherCAT#HI%r  Maximum number of EtherCAT axis 256 256
ARAEDT Number of local DI 16 0
A HDO Number of local DQ 16 0
TH R o Speed control J J
FHoE F ] Torque control J J
8 A 4% Position control N J
PID¥z il 2% PID controler J J
MCHR7H T e B MC Standard Function Block J J
S 75 b Encoder axis J J
i UL 2t T s Bl Virtual encoder axis N v
] R et Servo axis J J
JRE AU il Virtual axis J J
BTN FE Electronic gear synchronization N, N,
I 5e )25 Electronic cam synchronization N, J
el (3 I23))  Group of Axes (PTP) J J
HhoH (B B LRk3G4M) Group of Axes(Spatial linear interpolation) N J
heH (2 [E] & YREAN) Group of Axes(Spatial arc interpolation) N N,

Group of Axes(Gantry master—slave synchro-
HH ORI ENFRE) v v
nization)

BhoH (A Group of Axes(Posture control) J J
R E R W Wall-mounted installation J -
L A 2 3 Desktop installation N, N,

AV (ZH); - (3 H)
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Note: v (Supported); - (Not Supported)
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‘ (Modbus-TCP, UDP)

X3000 (Modbus-TCP, UDP)

Ethernet2
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The typical application topology of
X7000 controller is as follows:
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(Modbus-TCP, UDP)

Ethernet3 D
Internet [ =

X7030 Typical Application Topology
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X7050 Typical Application Topology

0001

0002 |(*FRAETERE! *
o %1x1.£ 0003 |IF ((%IX1.0 OR %0X2.0) AND (NOT %IX1.1)) THEN
%0X2.0 := TRUE;

0003 |LD
0004 OR

0005 ANDN %IX1.3

0006 ST
0007

0001
0002 |(*FAERE*)

N 0004
<0X2.1 0005 [ELSE

%aX2. 1 0007 [END_IF;

0008

0006 %0X2.0 := FALSE;

0001

HETR!

DIO DI1 DQO

— L/ {( )J—
DQ(J
4{
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2 Product Features

2.1 User-Friendliness,Easy to Use

* Supports five PLCopen standard
programming languages: LD, ST,
FBD, SFC, and IL, in compliance with
the IEC61131-3 standard

# The controller is equipped with
built-in programming software,
making it easy to handle without an
additional computer

*Automatic definition of variables for
ladder diagram function blocks to
improve programming efficiency

¢ Structured text programming
supports automatic variable retrieval
prompts for fast programming

|Praject

b ‘ |Lccal variables

4 [ test3 Project
[ =4 main|
I #® GlobalVars
I 18 BN_X7050_10
4 1 Tasks
& Fast
I & Main
& Idle
Init & Boot
2 Init

stb_init=

& | Name Type | Address ‘ Array Init value

1 |a BOOL Auto No
2 |b UINT Auto No
3 |c REAL Ao [JNo

0002 |ent := ont + 1:
e

Hic,

& ceIL
v fH cnt
CONCAT

|Resuun:es

' CONCAT_DATE

4-[F Configuration
40 X7050

Parameters(RETAIN)

X7050_10
uok UDP Config
W Ethernet
4 =& EtherCAT
4S5 Main network
c-ciss-ciasoz |
4% MOTION CONTROL
® New_Axis 0
& New_Axis_1
4§ ECAM CONTROL
e New_Ecam_0

2.2 HEEst, THREFE

* T #EtherCATE L, SAMEA]
K256 T Z 4l e AR %H

* PLCHR A HARRIRANIA250us, #
SHSEI7E10us AR, MERESRIE

* FFModbus-TCP, OPC-UA, UDP
1Ef

* (R HFPLCEARINAESN, ELHF
BIE, RE, HEESINZH
WHEL, MERESIIEE

o TIFHATIRE, TERER, =
BBk, TERIEA, w7
FMEL, BEIEHE

04

4 = Modbus Register Address. CONCAT_LDT

@ Status Variables(NOT RETAIN)

CONCAT_DATE_LTOD
CONCAT_DATE_TOD

CONCAT_LTOD
CONCAT_TOD
Control_IO_By_Word
cos

CosE

[=3:]

CTD_DINT

CTD_UDINT

cIv

crop

CTUD_DINT
CTUD_UDINT

CTU_DINT

CTU_UDINT

<

8 Resources *  [E main *

2.2 Excellent performance abundant
function

# Supports EtherCAT master station,
with a maximum of 256 process axes
Or servo axes

* PLC scan cycle can reach as fast as
250us, with jitter controlled within 10
us, featuring strong performance and
high real-time performance

* Supports Modbus-TCP, OPC-UA,
and UDP communication

+ |In addition to supporting the basic
functions of PLC, it also supports
single axis position, speed, torque con-
trol, multi axis gear synchronization,
and cam synchronization functions

* Support axis group function, spatial
point-to-point, spatial linear interpola-
tion, spatial arc interpolation, gantry
master-slave synchronization, attitude
control, etc
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Electronic Cam Configuration A3

A3
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BB 7 W HhLE Electronic Cam Configuration R Moving-beam

sl Bridge-type EFRI] Fixed-column
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3 Selection ordering data

il 585 Order Number

i

Description

X7030-EC-32-5

£FEtherCAT, Motion, Large motion controller
géZ@IﬁﬁEﬁ@jiﬂﬁiéiﬂ%?%ﬂ supporting EtherCAT multi

&, SCREARIRTO

axis and Motion functions,
with built—in I/0 support.

X7050-EC-00-S

SCRfEtherCAT, Motion,  [arge motion controller sup—
HZH DI RE R R BLIE 345 M porting EtherCAT multi axis

#

and Motion functions

4N AHR

X7000zohizmles ml | 72 AT 3C
B, F2E, HRKE, AEH
B, BMENE, SR, FLG
B, WBAMMNMIFSMTILRE
Mg, BEBENE. ZMINGE
7, BUREE. BZERSHNE,
HNTHAEFBASTHERG R
RO

MRTTIL: BRENTEH RS,
=R, AOLIEIF

MR B Z5NE, EHEE
5, EXERBENREREX,
KIS REFN AR R, X70008]
SRIVAADRIBRL, PISRILEHEEL
EiTH, RNEEHIEZE, HEKRIN
TEE%, BINEFERIED.

maTl: RBEANARBIES
R4, MBATKES, SHE
B, S

07

4 Application scenarios

The X7000 motion controller is
widely applicable to host equipment
across various industries such as 3C
electronics, semiconductors, photo-
voltaic equipment, automotive man-
ufacturing, battery production, pack-
aging machinery, mobile phone
manufacturing, and glass and wood
processing. With features like strong
real-time performance, multi-proto-
col compatibility, high reliability, and
simple interconnection, it is dedicat-
ed to addressing technical pain
points in complex scenarios for cus-
tomers.

Machine Tool: High-Precision
Trajectory Control Systems, Such
as Dispensing Machines, Laser
Cutting, etc

The machine tool industry has the
characteristics of multi axis collab-
oration, high control accuracy,
large contour deviation in complex
graphic paths, and real-time ad-
justment of paths. The X7000 can
achieve microsecond level
response, high-precision position
control, built-in interpolation algo-
rithm, and accurately realize com-
plex movements such as spatial
lines and arcs.

Stage applications: A vast
number of servo axis control sys-
tems, such as stage lighting con-
trol, sound control, and special
effects control

Z51T I P EBPLCITH RSB
8, ITRERTEY, RAREE
Z%, ATIEABYEHS, X70003= 528
WHETEE, EtherCATEILAISSH
256 MT AR ELIZF], B
AIMEZEFN, —BURTR
%

BEITIL: HIRAEEFL

RIREFZLS50+ T2 =, MR
FHECIX, EVERFAEESAILUAXT000
FFzhlo XTO00FH XYALIRAE £ = L3R
WA BRI, MABERS, R
EREMFHRIRMHER X
BRsEEGK, KITENRE,
MR ED LIMAEERID, BHEE
B VR EE PR K K 3l

AETI: REEL

XTO00EA TR A EEFEMN T
MIE, MERMEFL, )qﬂJ_ETEﬂ,
IBERERE, REEE, 2F, Ll
FERI LRI . AETAEF
Zfegmpcizhlfles A, IBIRBERK
K, HERSEK, X7000M A T4
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In the stage industry, ordinary PLC
control systems have slow
response, asynchronous lighting
and music, complex system con-
figuration, and long manual de-
bugging time. The X7000 controller
is applied to the stage, and the
EtherCAT main station can achieve
microsecond level synchronous
control of 256 lighting fixtures. It
can pre fabricate scene effects and
switch scenes with one click.

Packaging industry: Diaper pro-
duction line

Diapers need to go through
550+process nodes, from raw ma-
terial distribution to bagging and
sealing, all of which can be con-
trolled with X7000. X7000 provides
strong support for the low defect
detection rate, low cutting accura-
cy, and data traceability require-
ments of the diaper production
line. Paired with high-definition
cameras, real-time monitoring of
defects, subtle synchronization for
precise edge cutting, dynamic
real-time adjustment of waist cir-
cumference and tension control.

Automotive Industry: Automotive
Production Lines

XT7000 is suitable for controlling
the process flow of automotive
production lines, including flexible
production lines, stamping work-
shops, welding workshops, paint-
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ing workshops, final assembly,
quality inspection, etc. It can be
easily handled. Traditional PC con-
trolled robots in the automotive
industry production line have
large fluctuations in welding accu-
racy and long changeover times.
X7000 is applied to automotive
production lines, synchronizing
robot actions in milliseconds
through EtherCAT bus to avoid
shaking. It can pre fabricate multi-
ple vehicle model process librar-
ies, switch parameters with one
click, greatly reduce changeover
time, and collect real-time vibra-
tion, current, temperature and
other data to reduce failure rates.
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BIERS Winl0 x64
CEN Bt + 12VDC~36VDC (¥ff1-)
A2 -30°C ~80°C
TAESAF -20~60°C, MXTEE 10%~85%, Joiktsh
. With SSD: 15G, IEC 60068-2-27, half sine,
E7RU i .
11ms duration
o With SSD: 2Grms, IEC 60068-2-64, random,
PRl ,
5~500Hz, 1 hr/axis
LT S (TaAR) 28, BEHEE A (R AK) 2248
. X7030 2. Okg
B
X7050 2. 3kg
X7030 180mm (L) X 165mm (W) X 67mm (H)
R~F (LxWsH)
X7050 240mm (L) X 166mm (W) X 60mm (H)

5 Technical parameters

. X7030 N97
RbFEBS -
X7050 i3
LD J
ST J
GTRE S IL Y
FBD J
SFC J
W AT 8GB
e 128GB
. « 1/NHDMI
EoREEN !
« 14°DP
* LAN1: EtherCAT C4KVIRJEFHF) :
Y] 28
« LAN2, LAN3, LAN4, LAN5: Ethernet (4KVIRJ@iH)
USB « 44NUSB2. 0/USB3. 0
X7030 164~DI, 164-DQ, JRJE kit
GP10
X7050 X

09

X7030 N97
processor
X7050 i3
LD N,
. ST N,
programming
language L M
FBD N,
SFC N,
RAM 8GB
Storage 128GB
Display * one HDMI 2.0 interface
interface * one DP interface
e LAN1: EtherCAT (4KV surge protection)
Network
e LAN2, LAN3, LAN4, LAN5: Ethernet (4KV surge protection)
USB * 441USB2.0/3.0
16 digital inputs and outputs,
X7030 ) )
GPIO Phoenix terminal
X7050 without build-in 1/0
Operating system Winl0 x64

Power type

e 12VDC~36VDC (Two pin Phoenix terminal)

Storage conditions

-30°C~80C

Working conditions

-20~60°C, relative humidity of 10% to 85%,

and no condensation

Impact-resistant

With SSD: 15G, IEC 60068-2-27, half sine,

11ms duration

10



BONENG

Anti-vibration

With SSD: 2Grms, IEC 60068-2-64, random,
5~500Hz, 1 hr/axis

Installation type

desktop installation, wall mounted installation

X7030 2. Okg
Weight
X7050 2. 3kg
X7030 180mm (L) X 165mm (W) X 67mm (H
Size (L*WHI) mn (1) mm (W) X 67mn (H)
X7050 240mm (L) X 166mm (W) X 60mm (H)

6 IMERTRREEEHT

MINTNE Y, WEELIT &G
ARERBRIR BV PTIEERS
EANHIFR S

BB RIRRIME RS, EENER
frd. BRI BAIR, BEIRER
EIEp =L

EREREC AN EEILE
EEMPEEREZ/D )9 50mm,. XT7050
X MEYE X R E L 30mm,

« TEZRLERN /0 AEEIRET

AT 05VHIRMEBE, &5
BIRE .
FERRREWR FEEISEN, W
ARBRENRIBEZT . XMBER
T, BRREE LEZIKERIEE
FAcon (RE) . RIS L
T OREE, 1BEROER 121N
A eEEREEEIR,

EIRINE e 222 R<T 90 B FRo
X7030B 202 H 0, B (ER)
M=mz (FE) , MX7050(NZHF
SET(FE ) — T RES
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6 Dimensions and instal-
lation precautions

When planning a project, the fol-
lowing conditions should be con-
sidered:

+ The climate and mechanical en-
vironmental conditions specified
in the specifications provided in
the operating instructions.

+ Please avoid extreme environ-
mental conditions, and the equip-
ment should be protected from
dust, moisture, and heat.

Do not expose the device to direct
sunlight.

+ Please ensure that the distance
between other components or
cabinet sides and the equipment
wiring side is at least 50mm.On
the side of X7050's fan,keep a
30mm cooling air clearances.

« The connected or installed I/O
must not generate reverse voltage
greater than 0.5V in the device.

« When transporting equipment in
cold weather conditions, attention
should be paid to extreme tem-
perature changes. In this case,
please ensure that no water drop-
lets (condensation) have formed
on or inside the device. If conden-
sation forms on the device, please
wait for at least 12 hours before
connecting the device.

The module shape and installa-
tion dimensions are shown in the
following figure. The X7030 offers
two mounting methods:
wall-mounted (narrow body) and
desktop (wide body), while the
X7050 only supports the desktop
(wide body) mounting method.
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the X7050 Controller

Along with the technology advancedet.,the product of
the manual of Boneng will be changed,please forgive.
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X3050 immiFthiles

| X3010 PLC o
" r otion Controller
éﬂggﬁﬁ EZQ%EAT&MO%US “W EtherCAT&Modbus
. 24VDC
C/F/K/S-M  AM IR 5has Al ZTHRIXENES MX&AX C/F/K/SMX  PX-MX&AX PN-MN&AN  ME&AN
*---D Variable Frequency Drive  Variable Frequency Drive AIRSAT &AXERE TEERSZX TEERSEX XKEESERS
%ﬁﬁﬁﬁ . [\/Iodbug/CANopen HESIXED%S Hﬁg.lﬁ&ﬁl &E_lﬂﬁgﬁﬁbg‘% &1ﬁlﬂﬁgﬁﬁb%§ ﬁ&ﬁlﬂﬁ%ﬂ]ﬁ%
LHMIXTNES Modbus /PROFINET Permanent FR3XZ088  Planetary  Planetary  Permanent
Integrated ~ - 380~480VAC 380~480VAC Magnet Servo Precision Gear  Precision Gear Magnet
Gearmotor 0.75~5.5kW 0.75~250kW Servo Motor  Gearmotor ServoMotor Servo Motor Servo Motor
Drive ‘ &Servo Drive  gServoDrive &Servo Drive  &Servo Drive  &Servo Drive
| | B 4 0 g
C/F/K/S/R MP/MU/MA o i ) IS
W DIA =RERAFLBIR
EtherCAT/ 2
) ?; Gearmotor AsynchronousMotor PROFINET iy 3
\@» g v 380~480VAC 380~480VAC < 1 |/m
A 0.09~90kW 0.28~14kW >
—— ?60/1450r/min 1500/2000r/min
| u 1160/1750r/min 3000/4500r/min
= r -L:—/—é‘-',f,,{;
HB/BE/HK P/PK PW PS J/JB T PR
— =L
R TEGRE shties ORsRE FHen #mem 8
Gearbox Planetary Planetary Planetary  Jack Spiral Bevel ]
| Gearbox Winch Slewing Gearbox
@ Gearbox  Gearbox
EtherCAT& @ m EtherCAT/  EtherCAT/  EtherCAT
Modbus PROFINET ~ PROFINET PROFINET EtherCAT/
380~480VAC 380~480VAC 380~480VAC 380~480VAC 380~480VAC PROFINET
0.25~3kW 0.09~200kW  4.2~15775kW  0.4~14000kW  1~1810kW 1~1626kW 0.35~22.63kW  0.08~303kW  0.28~14kW  0.38~14kW 0.28~5.03kW  200~240VAC
i=4~355 i=1.25~500  i=5.6~450 1=25~4000 1=13~940 i=14~947 i=5~34 i=1:1~3:1 i=1.25~315  i=3~100 1I=3~100 O.1TkW~1.2kW
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BONENG TRANSMISSION(SHENYANG)CO.,LTD. |

bUS S =Dy Wiz [y | o 08
KEFETIWIHAXAT-65
EBi%: 024-31271571

18aEfeah (Xi2) BIRAR

No. A73-6, Area A, Pacific Industrial City,
Shenbei New District, Shenyang, Liaoning
Province, China

TEL: 024-31271571

BONENG TRANSMISSION(TIANJIN)CO.,LTD. |

FREDIEREVEES
AR TAET7S 28
FBiE: 022-26929556

18aEr%Eh (4h) BIRAR

Tth Workshop, Hongpeng Industrial Park, No. 6
Shuanghai Road, Beichen District, Tianjin
City,China

TEL: 022-26929556

BONENG TRANSMISSION(WEIFANG)CO.,LTD. |

WFREHPHRETEFARX
BOKBEBEAEHRXOE
100K R 1S % i8]

BBiE: 0536-2141166

18gEfezh (FFE) BIRAR

1st Workshop, Economic Development Zone,
Angiu, Weifang City, Shandong Province, China
TEL: 0536-2141166

BONENG TRANSMISSION(KAIFENG)CO.,LTD. |

A FHHREEOAELLS
B A RS 5
FEiE: 0371-23335238

1#aEfenh (K) BIRAR

5th Workshop, Haishen Machinery, No.11,
Fourth Street, Songcheng Road,New District,
Kaifeng City, Henan Province, China

TEL: 0371-23335238

BONENG TRANSMISSION(CHANGSHA)CO.,LTD. |

MR KD HERA T RKX
BinAiE12885
BBiE: 0731-88386958

18aEfeahinE (D) AIRATE)

No. 1288 Puri Avenue, Wangcheng Economic
Development Zone, Changsha City, Hunan
Province, China

TEL: 0731-88386958

BONENG TRANSMISSION EQUIPMENT(CHENGDU) CO., LTD. I

a1 |14 AR T = A X AR 9 S 51K

EERAHOARETH-703
B35 028-87741100

8aEfemh (EX) BIRAS

703, 7th Floor, Block A, Xiangrong Center,
Building 5, No. 9 Jinniuba Road, Jinniu District,
Chengdu City, Sichuan Province, China

TEL: 028-87741100

BONENG TRANSMISSION(ZHAOQING)CO.,LTD. |

[TREERTHRMAXERATX
REIRET S FREFRIA U
—HAAL2dE B

BBi&: 0757-86719757

18aErEEh GEM) BIRAR

No. 7 Science and Technology
Innovation Avenue, Zhaoging New Area,
Dinghu District, Zhaoging City,
Guangdong Province, China

TEL: 0757-86719757

BONENG TRANSMISSION(SUZHOU)CO.,LTD. |

IAE TN THAERX TR 1005
BBiE: 0512-66189662

No. 100, Ruyuan Road, Xiangcheng
District, Suzhou, Jiangsu Province, China
TEL: 0512-66189662

18aEfenh (RE) BRAS

BONENG TRANSMISSION(USA)LLC.

1250 E 222nd Euclid, OH 44117,
United Staes

TEL: 1-216-618-0138

TEL: 1-216-618-0496

TEL: 1-216-618-3099

1EaEfEn (ENEE) BIRAE

1250 E 222nd Euclid, OH 44117,
United Staes

TEL: 1-216-618-0138

TEL: 1-216-618-0496

TEL: 1-216-618-3099

BONENG TRANSMISSION(INDIA)PVT.LTD

Plot No. E-10/3, MIDC sinnar

(Malegaon) Industrial Area, Nashik,

422123, Maharashtra, India.
TEL:+91-11- 4507 6293 (DELHI)

TEL:+91-22-2781 3385 (MUMBAI)

@) wwwy.boneng.com

Plot No. E-10/3, MIDC sinnar

(Malegaon) Industrial Area, Nashik,

422123, Maharashtra, India.
TEL:+91-11- 4507 6293 (DELHI)
TEL:+91-22-2781 3385 (MUMBAI)



