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Danger: This symbol is used to indicate that wrong use of the
item described is dangerous and may cause bodily injury or
death.

Attention: This symbol is used to indicate that wrong use of
the item described is harmful, and may cause minor or
moderate harm to the operator, or damage to the equipment.
But, due to differences in actual situations, wrong use of any
item marked by this symbol may also cause a severe
accident.

Prohibited: This symbol is used to indicate that the item
described may never be performed.

Important: This symbol is used to indicate that the item
marked by it doesn't fall into the category of that marked with
Danger or Attention, but the user is still required to follow the
instruction given by it.



Opening the Case and Check

AT .3:‘
Attention

If the driver is damaged, or some of its
parts are missing, never install such

driver

Failure to follow the instruction will

cause danger of injury

Installation

N
Attention

Please mount it on an uninflammable
metal plate, and never mount it near any
inflammable material

Failure to follow the instruction will cause
danger of fire

Please do tighten the driver’'s mounting
screws

Loose screws may cause the driver to
drop, or injury of people

Don’t mount it in an environment with
flammable gases

Failure to follow the instruction is likely to
cause explosion




Wiring

@&J Danger

Before connecting the wires, please ensure
the power supply is cut off

Failure to follow the instruction will cause
danger of electric shock and fire

Work on terminals of the driver’s main circuit
may only be performed when the power has
been off for more than 15 minutes and the
capacitors’ discharge has completed

Failure to follow the instruction will cause
danger of electric shock

Please have the wire connection be
performed by professional electricians

Failure to follow the instruction will cause
danger of electric shock and fire

Please do ensure the grounding terminal is
reliably grounded (grounding resistance is
less than 4Q)

Failure to follow the instruction will cause
danger of electric shock and fire

Never directly connect P/B and PE terminals,
and never connect the zero line to the PE
terminal

Failure to follow the instruction will cause
short-circuiting of the rectifier bridge,
which will burn out the main circuit

Never connect the high-voltage lines to the
driver’s control terminals

Failure to follow the instruction will cause
burn-out of the control panel

Please provide the driver with an external
emergency stop and lock circuit

Failure to follow the instruction will cause
danger of injury (the user himself shall be
responsible for connection)

Never directly touch any terminal in the main
circuit after the power is on

Failure to follow the instruction will cause
danger of electric shock and
short-circuiting
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Attention

Please confirm whether the main circuit’'s
AC incoming power has the same voltage
as the driver’s rated voltage

Failure to follow the instruction will cause
danger of injury and fire

Please never perform at will breakdown and
insulation tests on the driver

Failure to follow the instruction will damage
the semiconductor parts and other parts
inside the driver

Please connect the external braking resistor
as shown by the wiring diagram

Failure to follow the instruction will cause
danger of fire

Please never connect the AC incoming
power line to the main circuit's output
terminals U, V and W

Failure to follow the instruction will cause
internal damage to the driver

Please use a suitable torque value to tighten
the terminals of the driver’s main circuit and
control circuit

Failure to follow the instruction will cause
danger of fire and driver’s misoperation

Please never connect the phase-shift
electrolytic capacitor and LC/LR noise filter
to the output circuit

Failure to follow the instruction will cause
internal damage to the driver

Please never connect the electromagnetic
switch and electromagnetic contactor to the
output circuit for the purpose of connecting
or disconnecting the load

Failure to follow the instruction will cause
surges to trigger action of the driver's
protection circuit when the driver is working
with a load.




Trial Running

Danger

After turning on the power, please never
directly touch any terminal of the driver’s
main circuit

Failure to follow the instruction will cause
danger of electric shock and short-circuiting

Confirm the input and output signals to
ensure operation safety

Failure to follow the instruction will cause
the system’s misoperation, which will cause
bodily injury or death, damage the work
piece and peripheral equipment

The alarm may be reset only after the

enabling signal is confirmed to have been | Failure to follow the instruction will cause
cut off; if alarm’s reset is done in the | danger of injury
“enabled” status, a sudden restart will occur
If a driver has been stored for a long time, : . . .

) ) . Failure to follow the instruction will cause
confirm there’s no water and condensation .

; T danger of burn-out of the driver

of moisture inside it
If a driver has been stored in a cold
environment for a long time, it shall be kept | Failure to follow the instruction will cause
in an environment warmer than 0°C for a | danger of burn-out of the driver
period of time before being used
During the operation, never let your hand | Failure to follow the instruction will cause
touch the driver's connecting terminals or | danger of electric shock, which may cause

the rotating motor shaft

bodily injury or death

| N\ TR |
Attention

After running starts, the driver and motor
may have a big temperature rise, please
don’t touch them at will

Failure to follow the instruction will cause
danger of scald

The external braking resistor will have a big
temperature rise due to discharge, please
don’t touch it

Failure to follow the instruction will cause
danger of scald and electric shock

Please never change the driver’s setting at
will

Failure to follow the instruction will cause
equipment damage and accidents, and
generate danger

Please pay attention to the operation like
changing of internal parameter values during
running

Failure to follow the instruction will cause
wrong operation, which will cause
equipment damage and accidents, and
consequent danger
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Chapter | Introduction to the Products

1.1 Brief Introduction to the MDBOX Dynamic Platform Integrated Controller

The dynamic platform system mentioned herein only refers to the multi-electric-cylinder
MDOF platform system, which can be widely used in motion simulation, robots, simulators of
spacecraft rendezvous and docking, ship and automobile driving simulators, accurate motion
simulation of new-type machining tools, satellites, missiles and other flying vehicles, 4D
dynamic seats, 6-DOF platforms, etc, making it a necessary type of equipment for national
defense industry, aerospace industry, auto making industry, machine industry and testing and
training in various complicated environments.

The first generation of control chips based on HS series networked servo drivers and
MBOX communication have already stood the test in its wide application in the dynamic
platform industry. In order to further improve their reliability and cost-performance ratio, Beijing
HollySys Motor Technology Co., Ltd. has released its second-generation in-depth integration
solution, namely MDBOX = MBOX section + HS servo section.
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1.2 Model Naming Rule of MDBOX Dynamic Platform Integrated Controllers

‘ I_> Control mode A: Analog command E: Ethernet Command

Current 020: 20A 030: 30A

Number of shafts 3: 3shafts  6: 6 shafts

Incoming power supply | LV: low voltate NV: 220V HV: 380V
Series code Dynamic platform integrated controller

1.3 Technical Characteristics of MDBOX Dynamic Platform Integrated
Controller’s Servo Driver section

1) CAN bus motion control function: control of position/speed/torque, shifting between
modes

2) Quick current loop floating-point CLA kernel processing featuring a good dynamic
tracking ability

3) Built-in network voltage compensation control capable of automatically adapting to
network voltage’s fluctuation

4) 2 channels of optional built-in resonance low-pass filters and 2 stages of resonance
notch filters capable of effectively dealing with mechanical resonance

5)  Dedicated built-in intelligent regenerative braking control technology

6) Built-in torque measuring technology capable of automatically adapting to change
of the load

7)  Controlled gain capable of shifting or internally adaptive matching

8)  Built-in dynamic braking control providing extra safety assurance to the driver

9) Aumatic anti-overloading load-decrease algorithm providing parameter-based
selection of whether to enable anti-overloading protection and parameter-based
setting of the automatic smooth load decreasing and overload recovery capacity

10) Support to RS485 communication interface employing MODBUS protocol, to
provide the capability of direction communication with the upper computer, touch
screen, etc.

11) Support to CAN bus interface with a built-in dedicated communication protocol to
make it easy to provide custom solutions to the customers

12) The control ports supports software-based distribution, logic setting, and
programmable filtering making their use flexible, convenient and reliable

13) 2 channels of analog output capable of observation of the driver’s internal status to
facilitate on-site debugging

14) Built-in electromagnetic braking control providing to the dynamic platform

anti-dropping safety guarantee based on rigorous logic

15) Built-in prevention of overcurrent, overvoltage of power devices, etc. to guarantee

reliable drive

16) Reliability managing function with record of fault history and other characteristics

1.4 Technical Characteristics of MDBOX Dynamic Platform Integrated
Controller’s Motion Control Section

1) The Ethernet interface for communication connection with the upper computer or
Ethernet switch has a strong expandability, making on-site wiring very easy
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2) A6-channel ADC input interface provided for connection with the upper computer’s
analog signals, enabling motion control based on DAC chips

3) 12 channels of digital output supporting digital effect control based on
programmable parameters

4) 2 channels of analog output supporting continuous and fine analog effect control

5)  Multi-function application of 8 channels of digital input and other signal ports

6) No need to use an electronic ruler for position feedback and rectification, saving
cost and improving reliability

7) Applications supporting totally position-limit-switch-free modes; the upper limit
function supporting software position limit

8) Easy monitoring and diagnosis, with RS232 used for local monitoring of motion
control

9) Convenient and flexible construction of networks; the motion-control single groups
are built into the complete system via Ethernet, all the single groups can be
arranged as an whole integrated unit, line groups, column groups or a dot matrix to
achieve the desired control of designated motions

10) RS232 interfaces provided for expanded connection to all the external equipment
that supports MODBUS communication protocol

11) A keyboard display interface provided to enable real-time monitoring and changing
of motion-control single groups’ status parameters

12) Ability to send to the upper computer feedback of each servo motor’s position,
speed, load factor and control status, and based on the specific working condition,
to set the running parameters of the application communication controller

13) High reliability and excellent cost-performance ratio

1.5 Solution to Application of MDBOX Dynamic Integrated Controller to a
Single 3-DOF Platform

The diagram below shows a solution to application of MDBOX dynamic integrated
controller to a single 3-DOF platform; this solution supports use of an Ethernet bus
interface or analog interface.
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1.6 Ethernet Control-based Solution to Application of MDBOX Dynamic

Connect the MDBOX'’s Ethernet interfaces together via switchers, if one switcher cannot
provide enough interfaces, use additional switchers to expand interfaces. In the application,
each MDBOX is assigned an ID No. which is expressed in the form of its Ethernet IP address
like 192.168.1.100. Each control node constituted by a MDBOX, as a whole unit, needs only
one 220V power line and an Ethernet wire for connection with external equipment, which
greately simplifies on-site wiring. Plus, the Ethernet communication, which is 10M/100M
adaptive, features a high data transmitting rate, high reliability, big capacity, etc.
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1.7 Analog Control-based Solution to Application of MDBOX Dynamic
Integrated Controller to Multiple 3-DOF Platforms

This solution is an upper computer control technological pattern that mainly facilitates use

of DAC chips to control.
The MDBOX analog ports are connected together via the upper computer’s DAC output
buffer circuit; voltage on each analog port is 0~10V; the electric cylinder position corresponding

to the analog signal can be set with MDBOX'’s parameters. The diagram below is an example of
solution based on analog signals:
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1.8 Mixed-control Solution to Application of MDBOX Dynamic Integrated

Controller to Multiple 3-DOF Platforms

The first MDBOX'’s analog ports are connected to the upper computer via the upper computer’s
DAC output buffer circuit, and the voltage on the analog ports is 0~10V. The MDBOX working
with analog signals will automatically send out UDP data packets similar to those of the upper
computer’s Ethernet, and the packets can be used for synchronous motion control of other
MDBOXes that are cascaded via routers. Advantages of such solution are simplified
development of the upper computer’s software, while the advantages of the Ethernet-based

solution are retained.
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MDBOX zl B4 il 71 2 45: MDBOX Dynamic Integrated Control System

Based on the mature and reliable first-generation HS networked servo driver and MBOX
communication control chip technology, and through in-depth integration, MDBOX dynamic
integrated control system is designed and developed. As a kind of customized motion-control
solution for the servo driver industry and dynamic simulation industry, it satisfies the customers’
needs and achieves the optimal engineering implementation of the technical scheme and target
project.



Chapter Il Installation and Wiring

2.1 Principal View of MDBOX Dynamic Platform Integrated Controller
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Figure 2-1 Principal View of MDBOX Dynamic Platform Integrated Controller



2.2 \Vertical View of MDBOX Dynamic Platform Integrated Controller
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Figure 2-2 Vertical View of MDBOX Dynamic Platform Integrated Controller

CN4: BRAMmAN®IHIED  CN4: Universal I/O interface
12 BiEE#H=mE A, 12-channel isolated digital output
8 IRIBEH TN  B. 8-channel isolated digital input
2 iEfREERIEKit C. 2-channel analog output
6 FRIELIEMA D. 6-channel analog input
CAN 24 2R Bk E. CAN bus cascading
ﬁiﬁi’r?%l] Keyboard display interface
S\ PR T EC 34 A5 FF X Bus resistance-matching dip switch
10/100M Bi&ER KA A MIZEQ 10/100M adaptive Ethernet interface
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2.3 Outer Dimensions of MDBOX Dynamic Platform
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Figure 2-3 Outer Dimensions of MDBOX Dynamic Platform Integrated Controller

2.4 Connection of MDBOX'’s Power Terminals

The table below describes MDBOX'’s power terminals:

Name Function Precaution
Power supply’s one-phase AC input It is recommended fto use an
L1/L2 ; PPl p P independent external air-break
terminal, 220V, 50/60Hz . " .
switch to facilitate on-site use
P/B Connection of external braking Standard capacity of the external
resistors between P/B braking resistors is 100W/50 Q
. Their connection pattern must be
U/v/iw Char_meI-A motor driver output consistent with the motor’s phase
A terminal
sequence
PE Channel-A motor grounding terminal | Grounding resistance < 4Q
. Their connection pattern must be
Uu/v/iw Char)neI-B motor driver output consistent with the motor’s phase
B terminal
sequence
PE Channel-B motor grounding terminal | Grounding resistance < 4Q
. Their connection pattern must be
Uu/v/iw Char_meI-C motor driver output consistent with the motor’s phase
C terminal
sequence
PE Channel-C motor grounding terminal | Grounding resistance < 4Q

Figure 2-1 Description of Function of and Precautions for MDBOX’s Power Terminals
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2.5 Connection of MDBOX’s Control Terminals

The MDBOX'’s control terminals include:
CN1: for management of communication monitoring

CN2: for control of servo section’s 2-channel isolated input and 2-channel isolated
output

CN3: divided into Section A, Section B and Section C, respectively for connection
to the encoders corresponding to 3 motors

CN4: for control of output and input of MDBOX’s motion control section

EtherNet: an Ethernet signal interface used by MDBOX’s motion control section
25.1 MDBOX'’s Monitoring Communication Interface CN1

As the interface for MDBOX’s monitoring communication terminals, CN1 is usually
used only for the purpose of on-site debugging and testing.

Communication interface CN1’s pin distribution and definition are as shown in the
diagram below:

8 7 6

Figure 2-4 Pin Distribution of Communication Interface CN1

Signal definition of communication interface CN1 is as shown in the table below:

Communication S/N of Pin Signal Definition MDBOX’s Related
Type Module
2 (brown) RS232_TXD
RS232 8 (purple) RS232 RXD MBOX PART
5 (yellow) RS232-GND
6 (green) CAN_H
CAN 1 (black) CAN L MBOX+DRIVE
7 (blue) RS485_A
RS485 4 (orange) RS485 B DRIVE PART
GND 3 (red) GND

2.5.2 Bus Resistance-matching Jumper for MDBOXes

As shown in the figure below, when a CAN bus and an RS485 bus constitute a
network, 2 120Q resistors need be connected at the network’s 2 terminating ends to
balance resistance, and to ensure good communication performance meeting the
governing norms and regulations.

12



RS485/CAN bus

120Q 120Q

Station 1 Station 2 Station n

Figure 2-5 Principle of CAN Bus and RS485 Bus’ 120Q Resistance Balancing

To make the user’s use of network more convenient, a device for selecting jumpers
of the balancing termination resistors is provided, so that the user can easily balance
resistance as per his actual needs. The table below shows the jumper setting:

MDBOX Termination-End Balancing Resistor Jumper Setting

CAN BUS RS485 BUS Total
SW2 SW3 Sw4 SW5 Res('sga;"ce
ON * ON * ON ON 60
ON OFF ON OFF 120
OFF ON OFF ON 120
OFF OFF OFF * OFF * NONE

*: default ex-works setting

2.5.3 MDBOX Servo Drive Section’s Expanding Interface CN2

As an expanding interface for MDBOX's servo drive section, CN2 is capable of providing 2

digital-input channels and 2 digital-output channels for each of the totally 3 channels of servo
drive.

13



/o\ 10 CEEBCFHH 1+
GND 19 1 CHEHFHH1-
O—11 CER B o 2+
MAESIEN 20 2 ot BT ti2-
12 CEEFIAL
+15V 21 3 CEEHFHIN2
13 B F It 1+
GND 22 4 BB T 1-
14 BB HEHH 2+
IS5 FLBH 23 5 B 0 i 1 2-
15 BESF AL
+15V 24 6 BEEEFHIN2
16 ABEFHEH 1+
GND 25 7 ABECFHIH1-
17 ABBFHH 2+
N R 26 8 AR HH2-
18 ABBTFHANL
9 ABBFHAN2
—~

Figure 2-6 Pin Definition of Expanding Interface CN2 for MDBOX’s Servo Drive Section

A5 5 ILPH Input signals’ common anode
A BEC 75 Channel A digital output

A BECF 4N Channel A digital input

B M ¥l Channel B digital output

B BA0 74\ Channel B digital input

C HH 74t Channel C digital output

C ¥ 741\ Channel C digital input

Digital input channels can be reserved for external connection with the servo drive
signals for forward rotation prohibition, backward rotation prohibition and other
functions.

Digital output channels can be reserved for external connection with the servo
motor signals for electromagnetic braking control, dynamic braking control or fault, or
ready for running and other control signals or commands.

Digital input signals are connected in a pattern featuring a common anode
(common anode is used in standard models, and common cathode is an option for
custom models) and optocoupler isolation, a 2.4kQ built-in current-limiting resistor is
connected in series, and can meet the needs of supplying an interface whose power
voltage requirement is 12~24V. When the optocoupler for digital input is on, the input
physical signal is defined as 1 (or High/H).

14
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Figure 2-7 Digital Input Interface of MDBOX’s Servo Section

i N5 5 3L Input signals’ common anode
7% N 5 Digital input signal
W B HLE Internal circuit

Digital output signal is based on optocoupler isolation, and optocoupler’s
maximum driving capacity is DC30V/DC50mA.

Positive terminal of

510Q digital output signal‘
— >

, .
MDBOX’ s internal { Negative terminal of
control circuit 4 digital output signal
>

Figure 2-8 Digital Output Interface of MDBOX'’s Servo Section

Note: under normal conditions, use of CN2 interface is not needed. When the user
has any special need of servo control interface, not only the hardware of interface, but
also setting of the parameters of MDBOX’s servo drive section is needed; normally,
such setting is made through the communication interface. Please contact our
company’s technicians for the setting.

2,54 MDBOX’'s Servo Drive Section Interface CN2 to be Connected
to Input of External Position-limit Sensors

MDBOX dynamic platform integrated controller completely supports purely
position-limit-sensor-free initial positioning of the dynamic platform and its normal
running, except for the applications involving the following combination of conditions:

1) the electric cylinder has no device inside it for prevention of rotation

2) joining of the electric cylinder’s and platform’s moving parts is achieved with a

ball-and-socket member

When the electric cylinder and its mounting fall into the combined conditions above,
the electric cylinder’s linear motion and the motor’s rototary motion are no capable of
repeated positioning, the motor’s rototary motion will cause the electric cylinder’s
repeated “slippage” in a certain direction during its linear motion, the slippage will build
up until the electric cylinder is pressed against anything immovable. Normally, such
problem will occur when the electric cylinder’s anti-rotation device is cancelled by the
electric cylinder manufacturer to reduce cost, and the manufacturer of electric cylinder
integration and application uses a ball-and-socket structure for joining (if the joining

15



employs a fisheye joint or universal joint, the buildup of slippage that leads to the
electric cylinder’s being pressed against an immoveable part can also be avoided).

In order to avoid buildup of the electric cylinder’s slippage and subsequently the
electric cylinder’s being pressed against an immoveable part, and the consequent
damage to the motor, normally 2 position-limit sensors will be installed on the electric
cylinder’s 2 ends. The sensors will be normally connected to the servo driver’s
overtravel input interface, so as to enable forward rotation prohibition and backward
rotation prohibition, and avoid overtravel of the electric cylinder.

Under normal conditions, connection of the upper position-limit sensor may be
omitted to reduce cost. If it is omitted, it is recommended to use software protection
through settting the electric cylinder’s relevant parameters.

When the user decides to install position limit sensors on the electric cylinder, no
extra external power supply is needed; the user may use the MDBOX to provide a
power supply of 12V (with current not higher than 100mA), so that the external
position-limit switches are directly connected to the MDBOX, and the cost and wiring of
the external power supply is saved.

2,55 MDBOX's Servo Drive Section Interface CN2 for Connection
with an External Relay for Controlling Electromagnetic
Brake

In some applications with rigorous requirements, the dynamic platform’s drive
control is required to be capable of preventing the dynamic platform from dropping
under the effect of gravity when the driver’s power is off and the driver is unable to
control the platform. In such cases, the motor need be equipped with an
electromagnetic braking module (also a mechanical braking module, commonly known
as a band-type brake), and the MDBOX need be connected to an external relay for the
motor’s electromagnetic braking.

MDBOX’s X-DOUT1+ and X-DOUT1- (X=A,B,C) are designated by default for
controlling the electromagnetic brake relay; by using the external relay and power
supply to turn on and off the motor braking coil’s power, the user can control the
electromagnetic brake. The figure below shows their working principle:

CN2

510Q
1 1VCC

Y|

R
Signals From DSP Core

Figure 2-9 Working Principle of Digital Output Interface’s Control of the Electromagnetic Brake

In order to facilitate the user’s direct connection and control of the electromagnetic
brake, MDBOX is equipped with a 3-channel intermediate relay drive circuit board as
shown in the figure below. In the example below, X Axis servo drive digital output
channel is used to control the electromagnetic brake of the X Axis motor equipped with
a braking coil. The circuit board provides totally 3 channels (X, Y, Z) of intermediate
relay drive, and can also be used as intermediate relay drive for general purposes.
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Figure 2-10 MDBOX Digital Output Interface’s Control of Electromagnetic Brake via the
Intermediate Relay

2.5.6

with Motor Encoder

MDBOX’s motor encoder interface CN3 has 3 channels (A, B, C), please do
connect them as per the corresponding motor's phase sequence, or the encoder

cannot decode correctly.

Ve

)

S A 2 i

\

MDBOX's Servo Drive Section Interface CN3 for Connection

o

Il A thGND

i as HJEVCC
U

Yty 2% IR VCC
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Figure 2-11 Pin Distribution of Encoder Interface

Bl )2 5 2k ii Shielding layer’s connecting terminal
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Y it 2% H Y5 VCC Encoder power supply VCC
gmfi 25 GND Encoder ground GND
{14 Reserved

2.5.7 MDBOX’'s Motion Control Section I/O Interface CN4

MDBOX’s motion control 1/O interface CN4 is a DB44 connector as shown in the
figure below:

LSLELLETTE B R E [T B
x‘ 3 3| = 1

36
_ 37
ki
39
4
4
4
43

Figure 2-12 Pin Distribution of MDBOX /O Interface CN4

Interface CN4 has 12 channels of isolated digital output, 8 channels of
isolated digital input, 2 channels of analog output, 6 channels of analog input, etc.

1) 12 channels of isolated digital output signals
Pin connection and definition of the 12 channels of MDBOX motion control
section’s digital output signals are as shown in the table below:

Signal

200 Pin Remark

Definition

M-SOUT1 CN4-6 MDBOX digital output 1
M-SOUT2 CN4-7 MDBOX digital output 2
M-SOUT3 CN4-5 MDBOX digital output 3
M-SOUT4 CN4-22 MDBOX digital output 4
M-SOUT5 CN4-4 MDBOX digital output 5
M-SOUT6 CN4-21 MDBOX digital output 6
M-SOUT7 CN4-3 MDBOX digital output 7
M-SOUT8 CN4-20 MDBOX digital output 8
M-SOUT9 CN4-2 MDBOX digital output 9
M-SOUT10 CN4-19 MDBOX digital output 10
M-SOUT11 CN4-1 MDBOX digital output 11
M-SOUT12 CN4-18 MDBOX digital output 12

M-COM- CN4-23 Common cathoc;itc;LItVIDBOX’s digital

Digital output is based on OC optocoupler isolation, and the optocoupler’s
maximum driving capacity is DC30V/DC50mA. The figure below shows the interface
circuit structure:

Positive end of
Q
510 digital output signgl
-

| S— ey
MDBOX lnt_erna_l { Negative end of
control circuit 4 digital output signgl
—> >

Figure 2-13 MDBOX Servo Section’s Digital Output Interface

2) 8 channels of isolated digital input signals
18



Pin connection and definition of the 8 channels of MDBOX motion control section’s
digital input signals are as shown in the table below:

Signal Definition Pin Remarks
M-COM+ CN4-17 Common anod?n%ful:/IDBOX‘s digital
M-SIN1 CN4-32 MDBOX digital input 1
M-SIN2 CN4-33 MDBOX digital input 2
M-SIN3 CN4-34 MDBOX digital input 3
M-SIN4 CN4-35 MDBOX digital input 4
M-SINS CN4-36 MDBOX digital input 5
M-SING CN4-37 MDBOX digital input 6
M-SIN7 CN4-38 MDBOX digital input 7
M-SIN8 CN4-39 MDBOX digital input 8

Digital input signals are connected in a pattern featuring a common anode
(common anode is used in standard models, and common cathode is an option for
custom models) and optocoupler isolation, a 2.4kQ built-in resistor is connected in
series, and can meet the needs of supplying an interface whose power supply
requirement is 12~24V. When the optocoupler for digital input is on, the input physical
signal is defined as 1 (or High/H).

3.3V
51 KQ
SIS 2T
COMH— J_ 3>
WA B } o K, 1w
M:_ _—I—__L EE.E%
24KQ GND

Figure 2-14 MDBOX Motion Control Section’s Digital input Interface

AEBEEE Internal circuit
HFHNIES Digital input signal  #i A5 S $£FHzw Common anode of input signals

3) 2 channels of isolated DAC output
Pin connection and definition of the 2 channels of MDBOX motion control section’s
isolated analog output signals are as shown in the table below:

Signal Definition Pin Remarks
M-ISODACA1 CN4-44 MDBOX’s isolated analog output 1
M-ISODAC2 CN4-43 MDBOX’s isolated analog output 2
MDBOX’s 15V power supply for isolated analog
output
ISO-15V CN4-42 (reserved only for testing, not allowed to be used
by users)
ISO-GND CN4-41 Reference ground Ofohlftgstox s isolated analog
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CN4 interface’s 15V isolated power supply and isolated ground constitute DAC’s
power supply. DAC output can be used for Ethernet remote analog control and
monitoring of MDBOX internal status; DAC output range is OV ~ +10V.

4) 6 channels of analog input

Pin connection and definition of the 6 channels of MDBOX motion control section’s
analog input are as shown in the table below:

Signal Definition Pin Remarks
M-ADCIN1 CN4-8 Analog position command input 1
M-ADCIN2 CN4-9 Analog position command input 2
M-ADCIN3 CN4-10 Analog position command input 3
M-ADCIN4 CN4-11 Analog position command input 4
M-ADCIN5 CN4-12 Analog position command input 5
M-ADCING CN4-13 Analog position command input 6
M-GND CN4-25 Analog signal reference ground
M-GND CN4-26 Analog signal reference ground
M-GND CN4-27 Analog signal reference ground
M-GND CN4-28 Analog signal reference ground
M-GND CN4-29 Analog signal reference ground
M-GND CN4-30 Analog signal reference ground
Analog 10V reference power supply
M-REF10V CN4-14 (reserved only for testing, not allowed to be used
by users)

5) CAN bus cascading expansion interface
CAN bus cascading expansion interface is reserved for MDBOX’s expansion
cascading, which is used for control of 6-DOF dynamic platforms.

Signal Definition Pin Remarks
CAN-H CN4-31 CAN bus high
CAN-L CN4-16 CAN bus low
1) Others
Signal Definition Pin Remarks
PE CN4-15 MDBOX driver case protective ground

2.5.8 EtherNet MDBOX Motion Control Section’s Ethernet
Interface EtherNet

MDBOX supports standard 10/100M Ethernet interfaces, which use the same
RJ45 interfaces as the computers.

(1,‘,4”

s, 4
Q7

Figure 2-15 MDBOX’s RJ45 Ethernet Interface
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Chapter Ill Keyboard Display Interface

3.1 Panel Display

e 2
N
d N ) 8*\\
g
biogsid //ngm <2ET ’ g .
o J

BRI ——

Figure 3-1 Diagram of the Operation Panel
$252 Push key 3877 Indicator light #{A3E Numerating tube

As shown in the figure above, the operation panel is mainly composed of 2
indicator lights, 4 push keys and 6 sets of numerating tubes,. The indicator lights work
with numerating tubes to show MDBOX’s current working status; the push keys are
used to select and edit parameters. Numerating tubes are used to display current
working status, function codes and parameter values. Below is the look-up table of
displayed numbers and letters

Numbe ! i' 3 4 S 6 ; 8 9 '2' ngii:ﬂtal
| /0
r | C |3 I S El [ 8 9 u .
Al b |l c | d | EJF G| HJIJIL n o
J oo
AbcdEFULHJIL Nnlo
Letter P q r S T U Y, y Null :
P QcSEUUVY |-

3.2 Description of the Panel

The numerating tubes’ display interface is divided into three layers: current
working status interface, function code selecting Interface (including for “Fn xxx”
configuration parameters and “Dn xx” status parameters) and parameter observing
interface (for “Dn xx” status parameter values) and editing interface (for “Fn xxx”
configuration parameters); for description of each layer, please refer to the table below.
By touching the push keys, the user can shift between the three layers

vy v

>

[Note] : » « means the current digit position is flashing
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Display Display
S/IN Interface Definition Description
MDBOX self-test is CAN bus connection is
completed, but CAN bus established, the dynamic
connection has not been platform is waiting for
established operation
9 -cERdY
Current l‘ERd r ﬂd
running When tr_le dynamic platform
1 Default status is being operated, the
status default (? FI) i« current | When a fault alarm occurs,
interface etault display IS curren the current alarm code
running time or current
appears and flashes
number of frames already
played

'nnn <’A A A 'A A A '>

IUUU € .obog
Function Status ' nl-' ' F '-

9 code parameters onNn vy -~ 0N r
selecting | Configuration F 888 F F F
interface parameters l-l ~ n =

Status
EE;ZTV?;er parameter’s 888
9 | observed value

3 and Configuration >

editing paragmueter’s HBE'-F
interface edited value >4

Table 3-1 Description of Numerating Tubes’ Display
3.3 Description of Display of Indicator Lights
Different status of red and green indicator lights represents different operating

status of the MDBOX dynamic platform integrated controller; the table below gives
detailed description of the indicator light status:

Indicator
Light

Red

Definition Operation Description

Ethernet Off: Ethernet connection is not established
indicator light | On: Ethernet connection has already been established
Off: MDBOX is in the process of initial positioning
Working On: MDBOX’s initial positioning is completed and MDBOX is
Green status waiting for running
indicator light | Slow flashing: MDBOX is running
Quick flashing: MDBOXhas a fault
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Figure 3-2 Shifting between Numerating Tubes’ Display Interfaces

YBENEITIRZSFEE  Interface of Current Working Status

IRZNEE L HZEITSRE Interface of Driver’s Current Working Status
$%%% MODE Push the MODE key

INRERDIEIRSRE  Interface for Selecting the Function Code
IRESEGEFERE  Interface for Selecting the Status Parameter
RSSEWNFRE  Interface for Observing the Status Parameter

%2 4/SET  Along push on the €/SET key

SHEIN4EERE  Interface for Observing and Editing the Parameter
BB SHUEEFRE  Interface for Selecting the Configuration Parameter
EESH %S Interface for Editing the Configuration Parameter
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3.4  Definition of Push Keys’ Functions

The push keys are provided for the user’s selection, observation and editing of
parameters; detailed definition of the keys are as shown in table below.

Push Key | Definition Operation Description

It is used for shifting between the “Interface of Current
Working Status”, “Interface for Selecting the Status
Parameter” and “Interface for Selecting the Configuration
Interface Parameter”

shifting It is used for returning from “Interface for Observing and
Editing the Parameter” to the “Interface for Selecting the
Function Code” when the user is observing or editing the
driver’s internal parameters

In the “Interface for Selecting the Function Code” and
“Interface for Editing the Configuration Parameter”, by
giving a normal short push on the key, the user can select the

function code and the digit position of the parameter value he

) wants to change, the digit position he has selected for change
Confirm & | will flash

<«/SET move In the “Interface for Selecting the Function Code’, if the

b((ajtiwi?:n user has selected a parameter’s No., and held down the key
9 for 1 second, he will enter the “Interface for Observing and

Editing the Parameter”

In the “Interface for Editing the Configuration Parameter”,

by holding down the key for 1 second, the user can confirm
and save the changed parameter value

. In the “Interface for Selecting the Function Code” and
Progressive | . . : "
A increase Interface for Editing the Configuration Parameter”, the

key digit that is selected by the user for change will flash, and
show increase of its value by increments of “1”

In the “Interface for Selecting the Function Code” and
“Interface for Editing the Configuration Parameter”, the
digit that is selected by the user for change will flash, and
show decrease of its value by increments of “-1”

MODE

Progressive
v decrease
key

3.5 Example of Status Parameter Inquiry

System status parameters of MDBOX are marked by “Dn xx”; during debugging,
the operator can observe values of the status parameters he is interested in by using
the “Dn xx” status parameters
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Figure 3-3 Ordinary Diagram of Status Parameter Inquiry

RESHEERE Interface for Selecting the Status Parameter
RS RS AR Shifting between Digit Positions of the Status Parameter No.
BB V/SET Push V/SET key
REV Push ¥ key
IREE VLA Push Yor A key
A Push A key
$2 42 MODE Push MODE key
KR <4/SET Along push on €/SET key
RESHRSER Increase and Decrease of Status Parameter No.
e HENEITRE Interface of Driver’s Current Working

fRRRfERESL, EIEMBRWME
fRRRfERERRY, EIEMBRS

Servo enabling is ineffective, master contactor is closed

{EIRR1EREB X, %% 1000 RPM Servo enabling is effective, rotation speed is 1000 RPM
MERELISIRE Alarm of DC-link bus overvoltage
EESHERAE Interface for Selecting the Configuration Parameter

RS EN R E Interface for Observing the Status Parameter

3.6

Parameter

Servo enabling is ineffective, master contactor isn’t closed

Example of Inquiry about and Editing of a Configuration

Configuration parameters of MDBOX are marked by “Fn xx”; when the user has
bought the product, he needs to set the relevant configuration parameters based on the
differences between applications. The figure below shows an ordinary example of

inquiry about and editing of a configuration parameter.
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row @ T row
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IRFNEEHFIEITHRME  Interface of Driver’s Current Working

FAIRRIERETC, FIEMBARWME Servo enabling is ineffective, master contactor isn’t closed
FAIRRIERETCR, FIEMBRE Servo enabling is ineffective, master contactor is closed
{ERRMEBER L, %%iE 1000 RPM Servo enabling is effective, rotation speed is 1000 RPM
IRZNEE A FRIRIREE  Alarm of overcurrent of Driver’s Phase A

%4 MODE Push MODE key

RGEAY Push A or ¥ key

K4 </SET A long push on </SET key

1RE VW /SET Push ¥ /SET key

FR5E</SET Push </SET key

RV A Push Yor A key

BRHEA Push A key

BREY Push ¥ key

RESHEERE Interface for Selecting the Status Parameter

BEESHEERE Interface for Selecting the Configuration Parameter
EES RS AT Shifting between digit positions of configuration parameter No.
B ESHRSIER Increase and decrease of configuration parameter No.
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BEESHRERE Interface for Editing the Configuration Parameter

BEESHRERE Interface for Saving the Configuration Parameter

SN R TS Flashing of the parameter indicates completion of parameter saving
LB SHENTIR Shifting between digit positions of configuration parameter value
EESHERE Editing of the configuration parameter value
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Chapter IV Ethernet Bus
Communication Protocol

4.1 Brief Introduction to MBOX Ethernet Communication

This system employs an Ethernet LAN+CAN bus control scheme to achieve
networked servo control of the dynamic platform; in the scheme, MBOX Ethernet data
communication is based on UDP communication protocol.

4.2 MBOX Ethernet Communication Protocol

The following sections introduce the basic frame of MBOX’s Ethernet communication and
the specific communication protocol.

4.2.1. Basic Frame of MBOX's Ethernet Communication

Ethernet communication employs UDP communication protocol (the table below
shows basic format of UDP). Through MAC address, IP address and the UDP source
port No. and destination port No. specially defined by the user, the Ethernet data’s flow
direction is controlled. The dynamic platform’s interactive control information is
contained in the UDP data.

MAC Header (14 Bytes)

DA SA TYPE
$.88885$ $.5.5.3.%% 0x0800
IP Header (20 Bytes)
Ver Diff Total Id Flag TTL Protocol | Check | Souce | Destination
HeadlLength | Services Length Offset Type Sum IP IP
0xd5 5 ss |ss| ss | s | o1 | ss | P35 | gsss
UDP Header (8 Bytes)
Source Port Destination Port Length CheckSum
$.$ $.$ $.$ $.$
UDP Data
AppControlField AppWhoField AppDataField
$5.$.95.5%9 $.$.5.% $.5..5%

MAC Frame Check Sequence ( 4 Bytes )

$.888

4.2.2. UDP Data Method for MBOX Ethernet Information
Transmission

This communication method for the dynamic cinema’s broadcast with effect can
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achieve point-to-point interactive and broadcast communication, and point-to-multipoint
interactive and broadcast communication. Addressing is achieved through MAC
address, |IP address and port No. When the MAC address is FFFFFFFFFFFF, it means
physical-address broadcast, when IP segment address is FFFFFFFF, it means
logic-address broadcast.

In this manual, Ethernet UPD data are divided into 3 subfields, respectively
application control field (AppControlField), application processor field (AppWhoField)
and application data field (AppDataField).

UDP Data

AppControlField | AppWhoField | AppDataField

The application control field (AppControlField) is used for UDP data message’s
confirmation (Confirm Code), encryption (PassCode), function selection (FunctionCode)
and object channel selection (ObjectChannel). The table below shows the structure of
application control field:

AppControlField

Confirm Pass Function Object

Code Code Code Channel

The application processor field (AppWhoField) is used for marking how the MBOX
should process the meassage it has received.

AppWhoField
Who Who
Accept Reply
$.9% $.$

The $ in the table stands for 1 byte of data, and $.$ stands for 2 bytes of data...,
and the rest may be deduced by analogy.

In general, the WhoAccept code in the application processor field (AppWhoField)
is used for confirming the receiver of the message, and it means selection of the
position defined by row coordinate and column coordinate. When WhoAccept code =
ff.ff, it means all-area receiving; when WhoAccept code = xx.ff, it means column
receiving; when WhoAccept code = ff.xx, it means row receiving; when WhoAccept
code = xx.yy, it means point receiving. In the meassage sent from the main
broadcasting station; when WhoAccept code = 00.00, it means the message need not
be received; in the message from MBOX slave station, it means only the main
broadcasting station needs to receive the message.

In general, the application processor field (AppWhoField)’s WhoReply code is
used to confirm the message’s responder; it means selection of the position defined by
the positions on rows and columns. When WhoReply = ff.ff, it means all-area response;
when WhoReply = xx.ff, it means column response; when WhoReply = ff.xx, it means
row response; when WhoReply = xx.yy, it means point response. In the message sent
from the main broadcasting station, when WhoReply = 00.00, it means no need to
response.

Through different position information (horizontal coordinate and vertical
coordinate) in the application processor field (AppWhoField), request-response mode
or broadcast mode information interaction, whether involving the whole area, a row,
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column or dot, can be achieved between the broadcasting computer and the matrix
composed of multiple MBOXes.

The application data field (AppDataField) means the data corresponding to
different selected function codes. MBOX supports the following function codes for UPD
data communcaiton and basic operation of application data field (AppDataField):

1) MBOX'’s active report of designated status information

2) Main broadcasting station’s reading of MBOX’s register

3) Main broadcasting station’s writing in MBOX'’s register

4) Main broadcasting station’s transmission of information about MBOX play data

4.2.3. MBOX'’s Active Report of Designated Status Information

When MBOX monitoring is being used and regular alarm or fault alarm need be
actively performed, running status information is reported to the Ethernet main station.

Data to be reported: DX starting address + DX data length

The starting address and data length are set by MBOX’s corresponding FX
parameters; please refer to 4% ! RIKLBIT|HE. for details.

UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass | Function Object Who Who RegStart | Reg | Reg
Code | Code Code Channel Accept Reply Address | Num | Data
$.$ $.% $.9 $.9 $.% 3.9 $.9 $3% | 8.9
ReportReg | 0: DX 0: Host 0: None
Ox55aa |0x0000 0x1001 X: Don’t Care |X: Don’t Care XX XX X.X

4.2.4. Reading of MBOX'’s Register

UDP data format for host computer’s request

UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass | Function | Object Who Who RegStart | Reg Extra
Code Code Code Channel Accept Reply Address | Num Data
$.$ $.$ $.$ $.$ $.$ $.$ $.$ $.$ $.$
ReadReg | 0: DX 0: None 0: None
0x1101 1: FX ff.ff: All ff.ff: All
0x55aa | 0x0000 ffxx: Num | ff.xx: Num XX XX X.X
xx.ff: Group | xx.ff: Group
Mid: Me Mid: Me

UDP data format for MBOX’s correct response

UDP Data
AppControlField AppWhoField AppDataField

Confirm | Pass Function Object Who Who RegStart | Reg Reg
Code Code Code Channel Accept Reply Address | Num | Data
3.9 $.9 $.9 $.9 3.9 $.9 3.9 $.9 3.9

ReadRe
Ox55aa | 0x0000 | RightReply | O DX | 0 Host | 0: None | oo | oy o

0x1102 1: FX

UPD data format for MBOX'’s error response

UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass Function Object Who Who RegStart | Reg Error
Code Code Code Channel Accept Reply Address | Num | Code
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$.$ $.$ $.$ $.$ $.$ $.$ $.$ $.$ $.3
ReadRe
Ox55aa | 0x0000 | FalseReply | O DX | 0 Host | 0: None || o |y
0x1103 1: FX
4.2.5. Writing in MBOX’s Register
UPD data format for host computer’s request
UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass | Function | Object Who Who RegStart | Reg Reg
Code Code Code Channel Accept Reply Address | Num Data
$.9 3.9 $.9 $.9 3.9 3.9 3.9 $.9 $.9
WriteReg | 0: FXm 0: None 0: None
0x1201 1: FX ff.ff: All ff.ff: All
0x55aa | 0x0000 2:CX | ff.xx: Num | ff.xx: Num X.X X.X X.X
xx.ff: Group | xx.ff: Group
Mid: Me Mid: Me
UDP data format for MBOX’s correct response
UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass Function Object Who Who RegStart | Reg Reg
Code Code Code Channel Accept Reply Address | Num | Data
$.$ $.$ $.$ $.$ $.$ $.$ $.$ $.$ $.$
WriteRe
0x55aa | 0x0000 RightRep?y 1PX ] 0 Host ) 0: None |y oy | xx | x.x
0x1202 2: CX
UPD data format for MBOX'’s error response
UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass Function Object Who Who RegStart | Reg Error
Code Code Code Channel Accept Reply Address | Num | Code
$.% $.% $.% $.% $.% $.% $.% $.% $.%
WriteRe
Ox55aa | 0x0000 | FalseReply | 1-FX | 0: Host | 0: None || |y
0x1203 2:CX

In the items in the table, FX means parameter register, CX means control register
that can control operation of playing, reset after a fault, etc.; FXm means change of
parameter register’s data without the power-off saving function.

4.2.6. Operation of MBOX Absolute Playing Time Data (3-axis Platform
Mode)

Function code of MBOX'’s absolute playing time and position is 1301; 3-axis
dynamic platform’s corresponding object channel selection (ObjectChannel) is 0.
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1) UDP data format for host computer’s sending

UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass | Function | Object Who Who Line Abs | XYZ |Base| DAC | Ext
Code | Code | Code |Channel | Accept | Reply "|Time| Position |Dout| 1/2 | Dout
$.$ $.9 $.9 $.9 $.9 $.$ L. | L | L.LLL |$% 95358 $.%
0: 3%
AF'E’IZI/'/LTIG N ixis 0: None|0: None| L. | L. | LLL |XX|[$.$.8.8 XX
mode
0x1301 ff.ff: All | fi.ff: All
0x55aa |0x0000 30 300
Num Num
xx.ff: xx.ff:

Group | Group

Mid: Me | Mid: Me

UDP data example for illustrating operation of MBOX absolute playing time data (3-axis
platform mode):

Confirm Code:55 aa
Pass Code:00 00

Function Code:13 01
Object Channel:00 00

AppControlField

Who Accept:ff ff

AppWhoField {
RRERRTIS Who Reply:ff ff

UDP
Data
Line :00 00 00 01

Abs Time :00 00 28 32
X Position:00 00 20 00
AppDataField ( Y Position:00 00 20 00

Z Position:00 00 20 00
Base Dout:12 34

DAC 1/2:56 78 ab cd

Confirm|[ Pass i [Function| Object { Who [Who : I"Abs X L A

i
Code |iCode | Code [ChanneljAccpet/Replyi I_]"im_c_: Position Position,

55 aa}ﬁ_o_ 00; i3 07 100 00, ffJ

700} 100 0020 00} 12 34 56 78 ab cd|

i A ey o
. I Base | [DAC
Position t Dout ! | 172

32




2) UDP data format for MBOX’s correct response

UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass Function Object Who Who Line Abs | XYZ |Base| DAC | Ext
Code | Code Code Channel | Accept | Reply "|Time| Position |Dout| 1/2 | Dout
$.% $.$ $.3 $.% $.3 3.9 L. | L | L.LL [$$]55359% $.5

0: 3 %hiE
AbsTime BN
0x55aa |0x0000| PlayAllRight | 0: 3-axis
mode

0: Host|0: Host| L. | L. LLL | XX|[$.$.$% XX

0x1302

3) UDP data format for MBOX'’s error response (cause of error: internal buffer is

full)
UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass $.$ Object Who Who Line Abs | XYZ |Base| DAC | Ext
Code | Code XX Channel | Accept | Reply Time| Position |Dout| 1/2 | Dout
$.3 $.$ $.% $.% $.3 $.3 L. L | L.LL |$% 553 $3

0: 3 #hiE
AbsTime N
0x55aa |0x0000| PlayAllErr1 | 0: 3-axis
mode

0: Host |0: Host| L. | L. LLL | XX |[$.$.8.$ XX

0x1303

4) UDP data format for MBOX’s error response (cause of error: data length of
data frame is inadequate)

UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass $.$ Object Who Who Line Abs | XYZ |Base| DAC | Ext
Code | Code XX Channel | Accept | Reply Time| Position |Dout| 1/2 | Dout
$.3 $.$ $.% $.% $.3 $.3 L. L | L.LL |$$ 9553 $3

0: 3 4hiE
AbsTime b
0x55aa |0x0000| PlayAllErr2 | 0: 3-axis
mode

0: Host |0: Host| L. | L. LLL | XX|$.$.%.8 XX

0x1304

4.2.7. Operation of MBOX Absolute Playing Time Data (6-axis Platform
Mode)

Function code of MBOX’s absolute playing time and position is 1301; 6-axis
dynamic platform’s corresponding object channel selection (ObjectChannel) is 0.
1) UDP data format for host computer’s sending
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UDP Data

AppControlField AppWhoField AppDataField
Confirm | Pass | Function | Object Who Who Line Abs XYZUVW |Base| DAC | Ext
Code | Code | Code |Channel| Accept | Reply "|Time| Position [Dout| 1/2 | Dout
$.$ $.$ $.% $.$ $.$ $.$ L. | L. |LLLLLL|S$S|$.$%5% $9%
1: 6 1%
Alflglmle . GE-taxis 0: None|0: None| L. | L. |LLLLLL|XX]|$$.$.$ XX
mode
0x1301 ff.ff: All | ff.ff: All
0x55aa [{0x0000 xx: Xz
Num Num
xx.ff: xx.ff:

Group | Group
Mid: Me | Mid: Me

UDP data example for illustrating operation of MBOX absolute playing time data (6-axis
platform mode):

Confirm Code :55 aa
Pass Code:00 00
Function Code:13 01
Object Channel :00 01

AppControlField

Who Accept :ff ff

AppWhoFiel {
PPWhoField 1 who Reply ff 1t

UDP
Data
Line :00 00 00 01

Abs Time :00 00 27 10
X Position :00 00 40 30
AppDataField Y Paosition:00 00 40 30
Z Position :00 00 40 30
X Position:00 00 40 30
Y Position :00 00 40 30
Z Position :00 00 40 30
Base Dout:12 34

DAC 1/2 :56 78 ab cd

Confirm|| Pass i [Function] Object { Who ['Who | I”Abs 1 X FTY
Code |1 Code : Code Channel{Accpet Ichlw I_Iim_c_: Position Egsiti_og:
55-aa) 0000 13 010001 I ¥ A 610000 2710100 04 3000 00 04”303
{00} 00 04 30 00 D0 04 30 00/ [00 04 30 00 D0_04 30_00i [iZ2 34 56 78 ab_cdi
- - 2
7 o : v : : Base IFDA_C,|
Position Position [Position Position Dout |11/2 !
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2) UDP data format for MBOX’s correct response

UDP Data
AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Abs XYZUVW Base| DAC | Ext
Code | Code Code Channel| Accept | Reply ‘(Time| Position |Dout| 1/2 | Dout
$.$ $.$ $.$ $.$ $.$ $.$ L. | L JLLLLLL $$($535%] $.5
1: 6 i
AbsTime v
Ox55aa |0x0000| PlayAllRight 1:Gi-taxis 0: Host [0: Host| L. | L. |L.LLLLLIXX|$$%$| XX
mode
0x1302
3) UDP data format for MBOX’s error response (cause of error: internal buffer is
full)
UDP Data
AppControlField AppWhoField AppDataField
Confirm | Pass | Function | Object Who Who Line Abs | XYZUVW |Base| DAC | Ext
Code | Code Code Channel | Accept | Reply Time| Position [Dout| 1/2 | Dout
$.9 $.$ $.$ $.$ $.9 $.9 L. | L. |LLLLLL|S$S [$.55.95 $.9
1: 6 4R
AbsTime v
Ox55aa |0x0000| PlayAllEr1 1:62-taxis 0: Host|0: Host| L. | L. |L.LLLLL|IXX|$.$.5$3% XX
mode
0x1303

4) UDP data format for MBOX’s error response (cause of error: data length of
data frame is inadequate)

UDP Data
AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Abs | XYZUVW |Base| DAC | Ext
Code | Code Code | Channel | Accept Reply Time| Position |[Dout| 1/2 | Dout
$.% $.% $.% $.% $.% $.% L. | L. JLLLLLL|I$S $55% $.%

1: 6 %
AbsTime EaM
0x55aa |0x0000 [PlayAllErr2| 1; 6-axis

mode

0: Host | 0: Host | L. | L. |L.L.L.LLL|X.X|$.5.$.$| X.X

0x1304

4.2.8. MBOX Relative Playing Time Data Operation (3-axis Platform
Mode)

Function code for MBOX's relative playing time format and position is 1401; 3-axis
dynamic platform’s corresponding object channel selection (ObjectChannel) is 0.
1) UDP data format for host computer’s sending
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UDP Data

AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Delta| XYZ |Base| DAC | Ext
Code | Code | Code |[Channel| Accept | Reply ‘| Time |position| Dout | 1/2 | Dout
$.% $.% $.$ $.$ $.3 $.$ L. | L.LL|$S$ 55593 $5
0: 3 %%
DeltaTime B
PlayAll | 0: 3-axis 0: None | 0: None L. | LLL | XX [$.$.$.5] XX
mode
0x55aa |0x0000| 0x1401 ff.ff: All | ff.ff: All
ff.xx: Num(ff.xx: Num
xx.ff: xx.ff:
Group Group
Mid: Me | Mid: Me
Example:
Confirm Code :55 aa
ApoConirolFicld Pass Code :00 00
P Function Code :14 01
Object Channel :00 00
AppWhoField {m" gccl“pt A
UDP Data O RePYY ST ff
Line :00 00 00 of
Abs Time :00 00 00 64
X Position :00 00 60 00
AppDataField Y Position :00 00 60 00
Z Position :00 00 60 00
Base Dout :12 34
DAC 1/2 :56 78 ab cd
erbb ! Funi.uun]rf)ﬁeu 0 |'Who}__ IF_Y__:
| Code | Channel Accp:.t rR:_:va' Position!
5 00_00 00”00 0 0060}
{00 00 00 60 00| H2_34:56 78 ab cd
Z :_BasE_l DAC
[Eusitionl I_Dout _; [ 1/2
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2) UDP data format for MBOX’s correct response

UDP Data
AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Delta| XYZ |Base| DAC | Ext
Code | Code Code | Channel | Accept Reply ‘| Time|Position| Dout | 1/2 | Dout
$.$ $.$ $.% $.$ $.$ $.3 L. | L | LLL|S$S [$553 $.5

0: 3 %%
DeltaTime b

0x55aa|0x0000| PlayAll | 0: 3-axis 0: Host | 0: Host | L. | L. | LLL | XX [$.$.$.$| XX

mode
0x1402
3) UDP data format for MBOX’s error response (cause of error: internal buffer is
full)
UDP Data

AppControlField AppWhoField AppDataField
Confirm| Pass $.$ Object Who Who Line Delta| XYZ |Base| DAC | Ext
Code | Code X.X Channel | Accept Reply Time|Position| Dout | 1/2 | Dout
$.% $.% 3.9 $.% $.% $.% L.| L JL.LL|$S $.5.5.9] $.

0: 3 %h4E
DeltaTime G
0x55aa|0x0000| PlayAll | 0: 3-axis
mode

0: Host | 0: Host | L. | L. | L.LL.L | X.X |$.5.$.$] X.X

0x1403

4) UDP data format for MBOX’s error response (cause of error: data length of
data frame is inadequate)

UDP Data
AppControlField AppWhoField AppDataField
Confirm| Pass $.% Object Who Who Line Deltal XYZ |Base| DAC | Ext
Code | Code XX Channel | Accept Reply Time|Position| Dout | 1/2 | Dout
$.$ $.$ $.$ $.% $.$ $.$ L. L JLLL|S$S$ $3.5% $.%

0: 3 %htE
DeltaTime X
0x55aa|0x0000| PlayAll | 0: 3-axis
mode

0: Host | 0: Host | L. | L. | LLL | XX [$.$.$.$] XX

0x1404
Note: When DeltaTime = 0, use internal inching time parameter instead of
DeltaTime; see fix! KRIKFBI5IHIE. for details.
When DeltaTime < 0, use internal fast backward time parameter instead; see 5.3.5
for details.

4.2.9. MBOX Relative Playing Time Data Operation (6-axis Platform
Mode)

Function code for MBOX’s relative playing time and position is 1401; 6-axis
dynamic platform’s corresponding object channel selection (ObjectChannel) is 1.
1) UDP data format for host computer’s sending
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UDP Data

AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Delta| XYZUVW |Base| DAC | Ext
Code | Code | Code |Channel | Accept Reply ‘|Time| Position |Dout| 1/2 | Dout
$.$ $.% $.9 $.% $.$ $.% L. | L [LLLLLL $%|$55% $.$
1: 6 i

DeltaTime X

PlayAll |1: 6-axis 0: None |0: None| L. | L. |L.L.LLLLLL{X.X[$.$.5.$| X.X

mode
0x55aa |0x0000| 0x1401 ff.ff: All | ffi.ff: All
ff.xx: Num(ff.xx: Num
xx.ff: xx.ff:
Group Group
Mid: Me | Mid: Me
Example:
Confirm Code :55 aa
- i Pass Code :00 00
FpS-ARIES Function Code :14 01
Object Channel 00 01
AppWhoField Who Accept :ff T
UDP Data Who Reply :ff ff

Line :00 00 04 04

Abs Time :00 00 00 53
X Position :00 01 3b 64
Y Position :00 01 3b 64
Z Position :00 01 3b 64
X Position :00 01 3b 64
Y Position :00 01 3b 64
Z Position :00 01 3b 64
Base Dout :12 34

DAC 1/2 :56 78 ab cd

‘AppDataField

Confirm|| Pass | [Function rﬁb__]rcf:t_: Who I'[ Who | [ Abs _: X Yy _:
Code |1 Code 1| Code ChanneljAccpet IBEp_li' I Time Position Position

5558 D000, 14 01 00" 01 FF FO¥F

764,01 3b 64 00][07 3b 64 00| 07 36 64 00| 0T 3b 64 00 A2 341 56 78 ab cd|

L [§] vV W |r “Base | [DAC
IPosition Position Position Position 1/2

v}
S
=3

2) UDP data format for MBOX’s correct response
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UDP Data

AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Delta| XYZUVW |Base| DAC | Ext
Code | Code | Code |Channel| Accept Reply ‘|Time| Position |Dout| 1/2 | Dout
$.% $.9 $.% $.9 $.% $.% L. | L. |LLLLLL[$S 5555 8%
1: 6 iR
DeltaTime G . .
0x55aa|0x0000| PlayAll | 1: 6-axis 0: Host |0: Host| L. | L. |L.L.L.LLL[XX|$.8.$.$| XX
mode
0x1402
3) UDP data format for MBOX'’s error response (cause of error: internal buffer is
full)
UDP Data
AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Delta| XYZUVW |Base| DAC | Ext
Code | Code | Code |Channel | Accept Reply Time| Position [Dout| 1/2 | Dout
$.$ $.$ $.$ $.8 $.$ $.$ L. L |LLLLLL|I$S |$35.3 $.$
1: 6 i
DeltaTime X
Ox55aa |0x0000| PlayAll | 1: 6-axis 0: Host | 0: Host | L. | L. |[L.LLLLL|XX|$.$.$.$ XX
mode
0x1403
4) UDP data format for MBOX’s error response (cause of error: data length of
data frame is inadequate)
UDP Data
AppControlField AppWhoField AppDataField
Confirm| Pass | Function | Object Who Who Line Delta| XYZUVW |Base| DAC | Ext
Code Code | Code |Channel | Accept Reply Time| Position |Dout| 1/2 | Dout
$.9 $.$ $.9 $.9 $.9 3.9 L. | L. |L.LLLLLL|S$S (55535 $.%
1: 6 4R
DeltaTime B . .
Ox55aa |0x0000| PlayAll | 1: 6-axis 0: Host | 0: Host | L. | L. |L.LLLLL|XX|$.$$$ XX
mode
0x1404
4.2.10. CX MBOX’s Control Register

MBOX’s control register CX is used for upper computer’s MBOX communication

control.
Each CX register is 16-bit; the functions currently already defined are shown in the
table below.
DEC HEX
Cn No. No. Definition Description
DEC HEX
Cn 0 0 MBOXPIlayControlWord MBOX play control word
Cn 1 1 MBOXDoutControlWord MBOX digital output control word
Cn 5 ° MBOX analogl output channel 1 control
MBOXDac1ControlWord word
Cn 3 3 MBOX analogl output channel 2 control
MBOXDac2ControlWord word

39




Cn 4 4 MBOX expanded digital output control
MBOXExtDoutControlWord word

Cn 5 5 Reserved Reserved

Cn 6 6 Reserved Reserved

Cn 7 7 Reserved Reserved

1) Description of play control word Cn_00
B15 | B14 | B13 | B12 | B11 | B10 | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 BO

SON | RST
. In case MBOX has a fault, when cause of fault has already been
B0 :RST(FaultReset). removed, if this bit is set as 1, MBOX can exit from the fault status.
When SwitchOn = 0, the operator can use upper computer
B1: SON(SwitchOn) communication command to achieve dynamic platform’s automatic
returning to zero.
B2-B15 Reserved

2) Cn_01: MBOX digital output control word

B15 | B14 [ B13 [ B12 | B11 [B10 [B9 [ B8 | B7 | B6 | B5 [ B4 [ B3 [B2 [ B1 | BO
Reserved 12-channel digital output’s setting value

3) Cn_02: MBOX analog output channel 1 control word

B15 | B14 [B13 [B12 [B11 [B10 [ B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 [ B1 | BO
DAC1 output’s setting value

4) Cn_03: MBOX analog output channel 2 control word

B15 | B14 | B13 | B12 | B11 | B10 | B9 [ B8 | B7 | B6 [ B5 [ B4 [ B3 | B2 | B1 [ BO
DAC?2 output’s setting value

5) Cn_04: MBOX expanded digital output control word

B15 [ B14 [ B13 [B12 | B11 | B10 | B9 [ B8 |B7 [B6 | B5 [ B4 | B3 [ B2 | B1 | BO
Reserved 12-channel expanded digital output’s setting value

4.3 Establishment of Connection between MBOX and Ethernet and
Monitoring

The user can use PING command (Ethernet ICMP protocol) to judge whether
connection between MBOX and computer is already established.

Besides, Wireshark software can be used to achieve packet capturing and
monitoring of MBOX’s Ethernet operation data.

4.3.1. Useof PING Command to Test Ethernet Connection Status

When MBOX is connected to Ethernet, the user can use PING command to test
whether Ethernet is successfully connected.

In normal conditions, it is recommended to set the upper computer and MBOX in
the same LAN segment.

In the example below, MBOX’s IP address is set as 192.168.15.201.
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Reply from
Reply from
Reply from
Reply from

C:srping 192.168.15.281

192.168.15_201: bytes=32
192.168.15.281: bytes=32
192.168.15.281: bytes=32
192.168.15.201: hytes=32

time=3m=
time=2msz
time=2msz
time=2ms

Pinging 172.168.15.281 with 32 bytes of data:

TTL=128
TTL=128
TTL=128
TTL=128

Ping statistics for 192.168.15.281:

Packetsz: Sent = 4, Received = 4. Lost = B (Bx lossd>,
Approximate round trip times in milli—seconds:

Minimum = Zms. Maximum = 3msz. Average = 2Zmz

al |

o

Figure 4-1 Use of PING Command to Test Ethernet Connection Status

The resut of the PING command test above shows that master control computer
has already been reliably connected to MBOX.

4.3.2. Use of TCP Debugging Assistant
Communication Protocol

to Debug Ethernet

By using the small software named TCP Debugging Assistant, the user can
perform simple application test on and debugging of Ethernet communication protocol,
so as to make subsequent programming easier.

4 1cPiEotaE (V1. 9)
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i BERE

IOl Wiy bk
55 44 00 0012 02 00 01 00 00 00 00 00 01 00 07 OF FF (18]
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i
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wE

ImiEEHL

192 163, 15 201
imigimO (7408 -
FHEEE (2410 -

@  #HuDP
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[T~ Bab#ix(ms] {1000 st v AR

5544 000012071 00 02 FFFF FF FF 0001 00 01 OFFF

ETEIEER
iEth
UDFE(E 192.168.15.201 1 7408

|50 ko2 IEEEE 2013316

4.3.3. Use of WireShark Ethernet

Communication

to Chieve Monitoring of

WireShark is a kind of open-source and easy-to-use Ethernet protocol working
status monitoring software. By use of this software, the user can easily understand this
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system’s communication protocol, and effectively help writing and testing of master
control computer’s software.

WireShark’s starting interface

Bile BEe B fo Gaptme ety B P ———
Fdos EEAXZA A +4+a T2

ﬁ The Borld s Most Popular Network Protesol Anslyzer

H Inter;

face List - L Febsite
R e e Kl e n el cugrasnd Bl Mimid the et b
v E Urer's Guide
el ] T T Rrp———p—y
@ Sesurity
g Covture Dotions @ Sevle Coptures Rl ok el el
i e e s 1 v o 48 vl s ek 4 W 9

B
@ Hom o Capture

Blag b i b smscmsaal smpnars mebie

a Ketwork Media

B iabrmin, b saptaing o Bkt T

Rasiy ta Tusd ar cmgines o Fachain

1) Selection of network card interface
- Capture

frabia 1S 4 L E

=Y Interface List

Tiwe liz=t of the captare interfaces [comnt= incoming paclets]

|Start capture on interface:|

E Intel (R) FROMireless 3Q45ARBG Network Comnmect
E Marwell Gigahit Ethernet Controller (Microsof ...

Capture Optilons

Start a capture with detailad opticns

2) Selection of the packet capturing menu command under CAPTURE

B
trosdcast
Beoasicart

% Frams 3 (69 bytes on wice, 40 Bytes captured)
% EEhernet 15, Src: WlcrochlTHIITieL (OI08alETAIIFIALY, DX SroMdcart (FFIFFIPFIPLIIELAT)
» address messlurion Provoca] (resuest)

O P oo R T T | Faciana B Bl B it 0 el §

3) Capturing of the UDP data packet
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4) Comparison between underlined part of UDP data packet and the
communication protocol

"l 1923 183.413147 192. 168.15. 98 255. 255. 255. 255 UDP Source port: 8410 Destination port: T408

@ Frame 1923 (92 bytes on wire, 92 hytes captured)
= Ethernet II, Src: Wistron_58:c4:09 (00:1d:72:59:c4:08), Dst: Broadcast (Ff:ff:ff:ff:FF:Ff)
® pestination: Broadcast (ff:ff:ff:ff:ff:fF)
® source: wistron_59:c4:09 (00:1d:72:59:04:09)
Type: IP (0x0800)
= Internet Protocol, Src: 182.168.15.98 (192.168.15.98), Dst: 255.255.255.255 (255.255.255.255)
version: 4
Header length: 20 bytes
® Differentiated services rField: 0x00 (pscP Ox00: pefault; ECH: Ox00)
Total Length: 78
Identification: 0x103e (4158)
Flags: 0x00
Fragment offset: 0
Time to Tive: &4
Protocol: UDP (Ox11)
Header checksum: 0x9a57 [correct]
Source: 192.168.15.98 (192.168.15.98)
pestination: 255.255.255.255 (255.255.255.255)
= User Datagram Protocol, Src Port: 8410 (8410), Dst Port: 7408 (7408)
Source port: 8410 (84100
pestination port: 7408 (7408)
Length: 58
® Checksum: Oxeded [correct]
= Data (50 hytes)
Data: 554A000013010001FFFFFFFFOO0000010000271000021000. ..
[Length: 50]

2]

3]

oooo  f£f £f £f £ £f £f o0 1d 72 59
0010 00 42 10 32 00 00 40 11 9a 57
[elekdo]
Q030
Q040
Qoso

4.4 MATLAB Example of MBOX Ethernet Communication

The example includes:

Operation of reading MBOX register  Reference code

Operation of writing MBOX register Reference code

Operation of writing MBOX play Reference code

In the example, there is detailed explanation of codes; for concrete codes, please
contact Beijing HollySys Motor Technology Co., Ltd.
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4.5 Example of Capturing MBOX Ethernet Communication Data
Packets

45.1. Resetting Operation of the Dynamic Platform

# Frame 4 (60 bytes on wire, 60 bytes caprured)
= Ethernet II, Src: wistron_59:c4:00 (00:1d:72:59:c4:09), Dst: Broadcast (ff:ff:ff:
@ bestination: Broadcast (FF:ff:ff:FF:FF:FF)
@ Source: wistron_59:c4:09 (00:1d:72:59:c4:09)
Type: IP (Ox0800)
= Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
version: 4
Header length: 20 bytes
pifferentiated services Field: 0x00 (DSCP 0x00: pefault; ECN: Ox00)
Toral Length: 46
rdentification: Ox84dc (340120
Flags: 0x00
Fragment offset: O
Time to live: 64
Protocol: UDP (0x11)
Header checksum: Oxfice [correct]
Source: 169,254.88.22 (169.254.88,.22)
pestination: 255.255.255.255 (255.255.255.255)
& User Datagram Protocol, Src Port: 8410 (84100, DSt Port: 7408 (7408)
Source port: B410 (84100
pestination port: 7408 (7408)
Length: 26
@ checksum: 0x582d [correct]
= pata (1g hotes)
pava:| 1544000012010002¢ FFFreFE000000010000 |

[Length: 18]

B it

&

®

"

Wil AT e e Frfed FE R R 5 o000
M R L | P | ey hemaa iy
B [0bjecChnnclaz) ETBEIAE R T ARG R WA

A

4.5.2. Emergency Stop Operation of Dynamic Platform

# Frame 211 (60 bytes on wire, 60 bytes captured)
= Ethernet II, src: wWistron_ 59:c4:09 (00:1d:72:59:c4:09), Dst: Broadcast (FF:ff:fFiFfiff:ff)
@ pestimation: eroadcast (FriFf:Ff:ff:Ff:ff)
® Source: Wistron_59:<4:09 (00:1d:72:59:c4:08)
Type: 1P (0x05000
= Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
version: 4
Header length: 20 bytes
# pifferentiated Services Field: Owd0 (DSCP Ox00: Default; ECN: Ox00)
Total Length: 46
Identification: oxB6ze (34350)
Flags: Ox00
Fragment offset: 0
Time to Tive: 54
protocol: upe (0x11)
Header checksum: 0xf27¢ [correct]
source: 168,254.88.22 (169,254, 88.22)
pestination: 255.255.255.255 (255.255.255.25%)
= User Datagram Protocol, Src Port: B410 (B410), Dst Port: 7408 (7408)
Source port: 8410 (8410)
pestination port: 7408 (F408)
Length: 26
® checksum: Ox579%¢ [correct]
= pata (18 bares)
patay 55AA000012010000FFEFFFEFO0S00001000L |
[Length: 18]

®

#

G000 £ £F £F ff £f ff 00 1d 72 59 c4 09 08 00 45 00

0010 00 2e B6 2e OO0 00 40 11 f2 7 58 16

ff ff da 1c fo
T ff 71

EiEE R P r—r——" SRATURED: a0
TR, EART. S 41046 5 1 Fn 09012356
{0hjectChanme] =1y Rrd: bnooRFH o EnomLE YA
A P BT .
W
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4.5.3.

4.5.4.

45.5.

Operation of Cancelling Dynamic Platform’s Emergency Stop

® Frame 327 (60 byves on wire, 60 bytes captured)
= Ethernet II, Src: wistron.59:c4:09 (00:1d:72:59:c4:09), Dst: Broadcast (Ff:ff:Ff:Ff:FF:FF)
® Destination: Broadcast (FF:ff:ffiff:ff:ff)
® source: wistron_59:cd:09 (00:1d:72:5%:c4:00)
Type: IF (0x0BOO0)
= Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
version: 4
Header lengrh: 20 bytes
® pifferentiated Services Field: Ox00 (DSCP Ox00: Default; ECN: O0w00)
Total Length: 46
Idertificarion: Ox8717 (34583)
Flags: Ox00
Fragment offset: 0
Time to 1ive: &4
protocol: UDP (0x11)
Header checksum: 0xf193 [correct]
source: 169, 254.88.22 (169.254.88.22)
pestination: 255.255.255.255 (255.255.255.255)
= User Datagram Protocol, Src Port: B410 (B410), Dst Port: 7408 (7408)
Source port: 8410 (B410)
pestination port: 7408 (7408)
Length: 26
® Checksum: 0x579F [correct]
= pata (18 butes)
pata] 554400001201 o000
[Length: 18]

"

[.:

0000 ff fF £f £f ff ff 00 1d 72 59 c4 09 08 00 45 00
)a7 o0 gg 40 11 T1 93 a9 fe 58 16, £LF

H&I&lﬂtkll T's.mn &_ﬁ&'ﬁ»ﬁ&ﬂs:ﬂ; W R G000

Hied Be B2 Fo GA0-0if1 1
rrahmnmmldn _& e 7. Faoien S0 5 S8
AP‘J& \ldl&ﬂ.br LR L

o]

Operation of Digital Output of Dynamic Platform’s Effect

8410 Destination

® Frame 9 (60 bytes on wire, &0 bytes captured)
® Ethernet II, sSrc: wistron_59:c4:00 (00:1d:72:59:€4:09), Dst: Broadcast (Fiff:ff:ff:ff:ff)
= Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
version: 4
Header length: 20 bytes
pifferentiated services Field: Ox00 (DSCP Ox00: Default; ECM: Ox00)
Total Length: 46
Identification: Ox7ifc (291800
Flags: Ox00
Fragment offset: 0
Time to Tive: 64
Protocol: ubP (Ox11)
Header checksum: Ox06af [correct]
source: 169.254.88.22 (169.254.88.22)
pestination: 255.255.255.259 (255.255.255.255)
= User Datagram Protocol, Src Port: 8410 (8410), Dst Port: 7408 (7408)

Source port: 8410 (8410)

pestination port: 7408 (7408)

Length: 26

@ Checksum: Ox572d [correct]

= Data (18 bytesy)

pata: !_Fsmooomzozoaoz:pprprrpooomomoop: |
[Leng 18]

L

&

L

0000 T 1
00 2e

72 59 ¢4 09 08 00 45 00
06 af aQ f‘e 58 16
5 e ..

i SRR PR S

4 HTEGE N (x0T
# (ObjectChansel=2) *

B RS G

Operation of Upper Computer’'s Reading of the Dynamic

Platform’s Digital Input

Upper computer sends the operating code for reading MBOX status register:
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|® Frame 414 (62 bytes on wire, 62 bytes captured)

= Ethernet II, Src: wistron_59:cd4:09 (00:1d:72:59:c4:09), Dst: Broadcast (Ff:Ff:Ff:Ff:FF:FF)
® bestination: Broadcast (FF:ff:FFFF:FFFF)
® Source: wistron_59:c4:00 (00:1d:72:59:c4:09)
Type: IP (0x0800)
|2 Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
version: 4
Header length: 20 bytes
pifferentiated services Field: 0x00 (pscP 0x00: pefault; ECN: 0x00)
Total Length: 48
Identification: Ox87b4 (34740)
Flags: Ox00
Fragment offset: O
Time to Tive: &4
Protacol: UDP (0x11)
reader checksum: 0xfOf4 [correct]
Source: 169.254.88.22 (199.254.88.22)
pestination: 255.295.255.25% (255.255.255.255)
= User Datagram Protocol, Src Port: 8410 (84100, Dst Port: 7408 (7408)
Source port: 8410 (B410)
pestination port: 7408 (7408)
Length: 28
® Checksum: Ox58cc [correct]
= bata (20 byres)
Data: %oommoooowrpwnooseooozoooooooo !
[Length: 3]

@

&

3

EMBON# {7 B T
(FuncticoCode=ReadRegh

:OO«DD f ff ff ff ff £f 00 1d 72 5% c4 0% 08 00 45 00
0010 00 30 87 b4 00 00 40 11 fo f4 a9 fe 58 16
i 20 da lc fo 00
011 TT Tr 1f 0

sl o ouikas ([ EREELGLLY
P8, (ObjeciChamet=gy || #HI05E

s T L0 005E
T MAON P8 AT
WA
PR FEHLEI005F
AT MBOX P8 TN
WA

Operating code for feedback from MBOX to status register:

l& Frame 415 (62 byres on wire, 62 bytes captured)
|= Ethernet II, Src: Microchi_b2:54:51 (00:04:a3:b2:54:51), Dst: wWistron_59:cd:09 (00:1d:72:59:c4:09)
| @ pestination: wistron_59:¢4:09 (00:1d:72:59:c4:09)
# source: Microchi_b2:54:51 (00:04:a3:b2:54:51)
Type: IP (Ox0800)
Internet Protocol, Srci 192.168.15.201 (192.168.15.201), Dst: 169.254.88.22 (169.254.88.22)
version: 4
Header length: 20 bytes
® pifferentiated services Field: 0x00 (pscP 0x00: pefault; ECN: 0x00)
Total Length: 48
Identification: Ox0aldl (25600
@ Flags: Ox00
Fragment offset: 0
Time to Tive: &4
Protocol: UDP (Oxd1l)
@ Header checksum: 0x9e37 [correct]
Source: 192,168.15.201 (192.168.15.201)
| pestination: 169.254.88.22 (169.254.88.22)
= User Datagram Protocol, Src Port: 7408 (7408), Dst Port: 7408 (7408)
| Source port: 7408 (7408)
pestination port: 7408 (7408)
Length: 28
# Chacksum: Ox8cd4l [correct]
= Data (2Qbutes)
Data: ISSMOOGOH.O_ZOOOOOBUOUOOOUOSEOOOZOOOCI.OUO:I. I
[Length: 20]

port: 7408

[}

MBCO AT S A2 1
(FunctionCode-ReadReyRightReply |

[0000 00 1d 72 59 c4 09 00 04 a3 b2 54 51 08 00 45 00 /
| 0 25-£a

10010 00 30 0a 00 00 00 40 11 92 37 <0 a8 O
lo020 ic £0 lc 3 232 0
10030 [ 06 00 00

F R A DndR

i, (ObjectChansel=ty || X0 e

D 15 E= (kXM
D (5= (M

A B II-,;{

A8 f 7 7 2 OIS
F BRI E
A

7 NS
FmMBOX N 8
BA

Operating code for MBOX register reading feedback (FunctionCode=ReadRegRightReply)
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45.6. Operation of Dynamic Platform’s Absolute Playing Time Data
(3-axis)

i 598 38.907322 169.254.88.22 255, 255. 255, 255 UDP Source port: 8410 Destination port: ... ['___||'I:I
R T T i - ¥ B NV W i B SR = e v —
Type: IP (0x0800)
® Internet Protocol, Src: 169,254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
# User Datagram Protocol, Src Port: 8410 (8410), Dst Port: 7408 (7408)

= Dpata (3 3]
pata: |5544000013010000FFFFFFFFO00000010000283200002000. i.

[Lengtht T
AbsPlavTime

0000 TFf ©f ff ff ff T 00 1d 72 5% <4 Q9 08 00 45 00
(0010 00 42 78 a2 00 00 40 11 e 58 16

(0020 20 da 1c f0_00

0030 R A
0040

1301 AR
MBOX ST 2 o 3

rY....E.
sasaKia

Q0 00

45.7. Operation of Dynamic Platform’s Absolute Playing Time Data
(6-axis)

7l 441 28.708593 169.25. 88. 22 255. 255. 255. 255 UDP Source port: 8410 Destination port: 7408  [m |[0)[X)

@ Frame 441 (92 bytes on wire, 92 bytes captured)
= Ethernet II, src: wistron_59:c4:09 (00:1d:72:59:c4:00), Dst: Broadcast (ff:ff:ff:ff:ff:FF)
@ Destination: Broadcast (Ff:ff:ff:ff:ff:ff)
@ Source: wistron_59:c4:09 (00:1d:72:59:c4:00)
Type: IP (Ox0800)
® Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
# User patagram Protocol, Src Port: 8410 (8410), DSt Port: 7408 (7408)

= Dpata (5
Data :i 55400001301 0001FFFFFFFFO000000100002 71000043000, I 1301 Thigis
[LengTh: 50] MBOK L 114 6 A

00 00 40 11
< f0 00 3

i )
¥ Rl F ek

AbsPlayTime

PlayLine

45.8. Operation of Dynamic Platform’s Relative Playing Time Data
(3-axis)

4891 1689.264. 88 6. 266. 266 UDP Source port: 8410

® Frame 326 (80 bytes on wire, 80 bytes captured)
@ Ethernet II, Src: wistron_59:c4:09 (00:1d:72:59:c4:09), Dst: Broadcast (ff:ff:ff:ff:Ff:ff)
& Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
= User Datagram Protocol, Src Port: 8410 (8410), DsT Port: 7408 (7408)
Source port: 8410 (8410)
pestination port: 7408 (7408)
Length: 46
® Checksum: 0x208a [correct]
= Data (3Rtnaec]
pata: l 5544000014 01L0000FFFFFFFFO00000%F 00000064 00006000, l

[Length: 38
0000 FF Ff FF Ff FF Ff 00 1d 72 59 cd4
0010 Q0 42 76 a2 00 00 40 11 01 f5 a9 fe
0020 20 1c fo 0 _Sa
0030
0040

1404 ThiE
MBS AH 4 1 o] 48

(i )

= = BaLT o
0} BT i o T I DACL2
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45.9. Operation of Dynamic Platform’s Relative Playing Time Data
(6-axis)

193 4. 266672 169.254. 88.22 255. 255. 255. 255 UDF Source port: 8410 Destination port: T408

® Frame 93 (92 bytes on wire, 92 bytes captured)

® Ethernet II, Src: wistron_59:c4:09 (00:1d:72:59:¢4:09), Dst: Broadcast (Ff:ff:ff:ff:ff:FF)

® Internet Protocol, Src: 169.254.88.22 (169.254.88.22), Dst: 255.255.255.255 (255.255.255.255)
® User Datagram Protocol, Src Port: 8410 (8410), Dst Port: 7408 (7408)

= pata (5Q.buytesd

pata: |5544000014010001FFFFFFFFO00004040000005300013864. . |01 smss ]
[Lengthe 20T MBOX IR b 2 1 5

Ff F ff £f ff £ 00 1d 72 55 c4 00 08 00 45 00~
go-ﬂewmoof b7 a9 fe 58

DeltaPlayTime

IPIayT_inc ] [DOUT | I DACLZ l
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Chapter V Running Setting of Dynamic
Platform

5.1 Mode of Stop in Case of Dynamic Platform’s Fault

When detecting a fault, MBOX dynamic platform controller has two ways of

stopping.
Parameter Parameter Description Setting Setting Ex-works
No. Range Unit Setting

MBOX's way of stopping aften
detecting a fault:

Fn 00A 0: stop with servo enabling 0~1 ) 1
stopped
1: stop with servo maintaining
position

Way 0 of stop can totally shut off the servo driver. When the HS servo driver is
equipped with a dynamic brake and relevant dynamic brake operating parameters are
set, the platform’s mechanical section can be passively braked, or the platform’s
mechanical section is in totally mechanically free status.

Way 1 of stop can maintain the platform’s servo drive shaft-related mechanical
section that still works normally in the status when the fault occurs.

5.2  Dynamic Platform’s Initial Positioning Parameters

When the dynamic platform is initially turned on, initial positioning has to be done
first. MBOX’s initial positioning setting parameters include:

Parilrg-eter Parameter Description SR?:]ISS Setting Unit Eéévtvt?,:;s

Fnoog |-ror band allowed forinitial 100~10000 | Pulse 500
positioning

Fn 00C |Motor speed during initial positioning| 10~1000 RPM 100/300
Distance between motor positioning
original point to overtravel point (Unit:
100 pulses). When this parameter =

Fn 00D -1, it means for each of the platform’s -1~10000 100Pulse 500
axes, the distance between motor
positioning original point and
overtravel point is to be set
independently

When drive ratio between dynamic platform’s shafts is 1:1, parameter Fn 00D (not
lower than zero) can be uniformly used for the distance between motor positioning
original point and overtravel point, or Fn 00D need be set as -1, which means distance
between motor positioning original point and overtravel point is to be independently set
for each shaft. Setting parameters for each distance is shown in the table below:
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Parameter i Setting . .. | Ex-works
No. Parameter Description Range Setting Unit Setting

Distance between 1# axis’ motor|
Fn OB1 |positioning original point and| 0~10000 100Pulse 500
overtravel point (Unit: 100 pulses)
Distance between 2# axis’ motor|
Fn 0B2 |positioning original point and| 0~10000 100Pulse 500
overtravel point (Unit: 100 pulses)
Distance between 3# axis’ motor|
Fn OB3 |positioning original point and| 0~10000 100Pulse 500
overtravel point (Unit: 100 pulses)
Distance between 4# axis’ motor|
Fn 0B4 |positioning original point and| 0~10000 100Pulse 500
overtravel point (Unit: 100 pulses)
Distance between 5# shaft's
motor positioning original point

Fn 0BS and overtravel point (Unit: 100 0~10000 100Pulse 500
pulses)
Distance between 6# axis’

Fn OB6 motor positioning original point 0~10000 100Pulse 500

and overtravel point (Unit: 100
pulses)

5.3 Dynamic Platform Playing Control Parameter

5.3.1 MBOX's Digital Output Synchronization Setting

Parameter Parameter Description Setting Setting Unit Ex-works

No. Range Setting
It marks synchronized update
and running of DOUT and

Fn 010 PlayData. When it is 1, DOUT] 0~1 _ 1

data are updated from PlayData,
or data in PlayData are omitted,
and update is only from CX

When MBOX’s digital output is used for dynamic platform body’s environmental
effect, Fn 010 is set as 1, so as to achieve synchronization with dynamic platform’s play
data.

MBOX’s digital output can also be independently used for the overall
environmental effect: when Fn 010 is set as 0, synchronization with the dynamic
platform’s play data can be cancelled; by writing MBOX register CX, the upper
computer can independently control digital output of 12 channels of environmental
effect.

5.3.2  Setting of MBOX's Analog Output Synchronization

Parameter . Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting

It marks synchronized update and
running of DAC and PlayData.
When it is 1, DOUT data are
updated from PlayData, or data in
PlayData are omitted, and update
is only from CX

Fn 011

When MBOX’s analog output is used for dynamic platform body’s environmental
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effect, Fn 010 is set as 1, so as to achieve synchronization with dynamic platform’s play
data.

MBOX’s analog output can also be independently used for overall environment
effect: when Fn 010 is set as 0, synchronization with the dynamic platform’s play data
can be cancelled; by writing MBOX register CX, the upper computer can independently
control analog signals of 2 channels of environmental effect.

5.3.3 Setting of MBOX’s Position Operation Synchronization

There is a small difference between MBOX’s clock and upper computer’s clock, so
in order to ensure timely execution of Ethernet play data after they enter MBOX, and to
ensure synchronization of position control and playing, the user can use change of Fn
012 to accerlate completion of actions, so that he avoids an overly large buildup of data
in Ethernet data buffer which could result in lagging of dynamic platform’s execution.

Parilrg.eter Parameter Description ?;at:llg?g Setting Unit Eé(—avtvt?rl]';s
It is for MBOX playing action
control. When playing rate is less|
Fn 012 than 1(')00:. use aut.omatic plgy -1~10000 ) 1200
rate adjusting mode; when it is
1000 or higher: use FX setting
parameter

When this parameter is set as 1000, it means play is going on at the rated speed.
The bigger this parameter’s value is, the faster the playing’s execution is, which could
make the dynamic platform feel like stepping during its running. The smaller the
parameter’s value is, the lower the playing rate is, which could lead to execution
lagging of the dynamic platform. The default value 1200 can normally meet the
requirement of both the platform playing synchronization and smoothness.

When Fn 012’s value is under 1000, it means if the user wants the playing rate to
be automatically adjusted as per the desired lagging magnitude, MBOX will
automatically perform the adjustment. Relevant parameters are shown in the table
below:

Parameter
No.

Setting Ex-works

Parameter Description Range Setting Unit Setting

It is for MBOX’s playing action
Fn 01D [control. Playing rate automatically| 1~30000 ms 100
adjusts delay tolerance (unit: ms)
It is MBOX playing rate control’s
K parameter

It is MBOX playing rate control’s T|
parameter

Fn 01E 1~1000 0.01 50

Fn O1F 0~10000 ms 50

5.3.4 Setting of MBOX’s Inching Mode Execution Time

When MBOX receives zero relative-move time, or time point of the new
absolute-time play data PlayTime is not changed, inching mode is believed to be used,
which means position change is to be made directly as per the time designated by
internal parameter Fn 013.
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Parzn;.eter Parameter Description ??2::33 Setting Unit Eggtvt?nrgs
When the command’s time point
is not changed, this parameter
Fn 013 |directly changes motor position’s| 10~30000 ms 100
moving time (for inching mode,
unit: ms)

MBOX’s inching mode can be used to conveniently adjust the dynamic platform’s
position and posture.

5.3.5 Setting of MBOX's Backward-Mode Execution Time

When MBOX receives a negative relative-move time or new absolute-time play
data, if PlayTime’s time point is smaller than the previous time point, backward mode is
believed to be used, and the time designated by internal parameter Fn 014 is directly
used to change position.

Parameter . Setting Ex-works
Parameter Description
No. Range

Setting Unit Setting

When command’'s time points
indicate backward move (negative

time increment), this parameter|
Fn 014 . M
directly changes moving time (fast
backward moving time) of motor|
position (unit: 0.1s)

1~300 0.1s 10

MBOX’s backward mode can be used to conveniently perform control of dynamic
platform’s replay from the start.

5.3.6 Judgment of MBOX's Fast Forward Mode and Setting of
Execution Time

When MBOX receives new play data, if time value of PlayDeltaTime is bigger than
the set value of parameter Fn 015, fast forward mode is judged to be used.
When Fn 015’s value is 0, judgment of fast forward mode is cancelled.

Parilrg.eter Parameter Description S;;;'gg Setting Unit Eé-evtvt?r:gs
When command’s time point
moves  fast  forward, this

Fn 015 parameter sets the threshold 0~300 0.1s 30
value for judging fast forward
commands (fast forward judgment
threshold, unit: 0.1s)

Under fast forward mode, the time designated by internal parameter Fn 016 is
directly used to change position.

Parzrgfeter Parameter Description %i;lgg Setting Unit Eé(—evtvt?r:;s
Under fast forward mode, this
Fn 016 parameter directly changes| 1~300 0.1s 10
moving time of motor position (fast ’
forward moving time, unit: 0.1s)
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MBOX’s fast forward mode can conveniently perform the dynamic platform’s fast
forward skipping.

5.3.7 Setting of MBOX's Emergency Stop Mode Execution Time

When MBOX detects a signal from the emergency stop input switch (sensor), or
MBOX is forcibly set as emergency stop effective by communication, Parameter Fn017
is used to set the execution time of emergency stop.

Parameter S Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Fn 017 Execution time wh.e-n emergency| 4 _snq 01s 10
stop is effective (unit: 0.1s)
Fn 018 Execytlon time whe.n_ emergency| 4 _an 01s 10
stop is cancelled (unit: 0.1s)

MBOX’s emergency stop mode can conveniently achieve maintaining of dynamic
platform’s stop or automatic return to zero position.

5.3.8 Way of Processing Ethernet Play Position Data

Inside itself, MBOX puts the command of Ethernet play position in the FIFO buffer.
When the user wants MBOX to always execute the latest play position command, he
sets Fn 01C as 0. When the user wants all play position commands that enter MBOX
through Ethernet to be executed, he sets Fn 01C as 1.

Parameter S Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting

This parameter is a UDP FIFO

buffer enabling switch. 0: FIFO is
not used, the latest position data
Fno1C [re used to ensure execution of 0~1 - 1
the latest command; 1: execute
position commands in the FIFO
principle to ensure all commands
are executed.

54 MBOX’s IP Address and UDP Port No

Setting of MBOX’s IP address and the port for sending and receiving UDP
information is as follows:

5.4.1 Setting of MBOX'’s IP Address

Parilrgleter Parameter Description SFgrt]igg Setting Unit Eéévtvt?r:gs
Fn 020 MBOX_IP address setting A 0~255 - 192
Fn 021 MBOX_IP address setting B 0~255 - 168
Fn 022 MBOX_IP address setting C 0~255 - 15
Fn 023 MBOX_IP address setting D 0~255 - 201
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5.4.2 Setting of MBOX’s UPD Port

Parameter R . Setting | Ex-works
No. Parameter Description Setting Range Unit Setting
Fn 024 Port No. for MBOX's sending of UDP 0~32767 )
information 7408
Fno2s |ortNo. for MBOX's receiving of UDP| o ~,00s )
information 7408

5.5 Host Computer’s IP Address and UDP Port No.

5.5.1 Setting of Upper Host Computer’s IP Address

MBOX can actively report the current running information to the upper host
computer; the IP address of the upper host computer that receives the report is set as
in the table below:

Parargfater Parameter Description ?;at:]igg Setting Unit Eé(-evtvt?rll’gs
Fn 030 ?:Aoiopﬁterrlipggd rersescseie\ﬂ?ngg A et 0~2%5 ] o
Fn 031 g/lo?nopﬁterrl(;pg;tdrersescstie\;’itinn% BhOSt 0-25% i e
Fn 032 gﬂo?n%ﬁterrl?ngcritdrersicse(ia\;’i[?n% ChOSt 0-2%5 i ®
Fn 033 ?:Aoiop):terrl?ngétdrerszCseie\ﬂ?n% DhOSt 0-20% i Il

5.5.2 Setting of Upper Host Computer’s UDP Port

Setting of upper host computer’s port for sending and receiving UDP information is
as shown in the table below:

Parilnc:.eter Parameter Description SR?:_]'SS Setting Unit Eéé\{[vt?r:gs
UDP service sending port No. for
Fn 034 |host computer’s sending/MBOX’s| 0~32767 - 8410
receiving
UDP service sending port No. for
Fn 035 |MBOX’s sending/host computer’'s| 0~32767 - 8410
receiving

5.6 Setting of MBOX’s Active Report

MBOX can actively report current working information to the upper host computer;
setting of the concrete report is as shown in the table below:

Parameter A . . .| Ex-works
NO. Parameter Description Setting Range [Setting Unit Setting
MBOX report mode. 0: report is|
prohibited; 1: active report at fixed - )
Fn 040 intervals; 2: report at fixed intervals 0~2 0

in case of fault
MBOX report interval: positive
number: unit enlarged by 1000 30000~

Fn 041 times, low-frequency reporting; 30000 - 3
negative number: unit is 1,
high-frequency reporting
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Fn 042 MBOX reports DX starting 0~255 ) 0
address
Fn 043 |MBOX report’s DX length 0~32 - 32

5.7  Setting of MBOX'’s Ethernet Port Indicator Light

MBOX supports standard 10/100M Ethernet, the Ethernet port has 2 indicator
lights for monitoring working status of the Ethernet; normally default value applies to
the indicator lights’ setting.

Parameter inti Setting i it | Exworks
NG, Parameter Description Range Setting Unit Setting
Fnos1 |Fthernetindicator light A working 0~15 . 2
mode configuration
Fn 052 Ethernet |qd|cat9r light B working 0~15 _ 6
mode configuration

When indicator lights are used for special testing, the concrete setting described in
the table below applies; the indicator lights’ status can be set as per the user’s needs.
Meaning of the set values is as shown in the table:

0 0000 = Off (pin is driven low)

1 0001 = On (pin is driven high)

2 0010 = Display link state; pin is driven high when linked

3 0011 = Display collision events; pin is temporarily driven high when a collision occurs

4 0100 = Display transmit events; pin is driven high while a packet is being transmitted

5 0101 = Display receive events; pin is driven high while a packet is being received

6 0110 = Display transmit and receive events; pin is driven high while a packet is either
being received or transmitted

7 0111 = Display duplex state; pin is driven high when the PHY is in full duplex

(PHYDPX (ESTAT<10>) is ‘1’) and a link is present
8 1000 = Display speed state; pin is driven high when in 100 Mbps mode and a link is
present
9 1001 = Display link state, transmit events; pin is driven high when a link is present and
driven low while a packet is being transmitted
10 1010 = Display link state, receive events; pin is driven high when a link is present and
driven low while a packet is being received
11 1011 = Display link state, transmit and receive events; pin is driven high when a link is
present and driven low while a packet is being received or transmitted
12 1100 = Display link state, collision events; pin is driven high when a link is present and
driven low temporarily when a collision occurs

13 1101 = Reserved

14 1110 = Display link and duplex state, transmit and receive events(1)

15 1111 = Display link and speed state, transmit and receive events(1)

5.8 MBOX'’s Timeout Measurement of Status of Ethernet without Play
Data

When MBOX is working and a new UDP play command is detected, the keyboard
display section will display the UDP play command’s absolute time value or current
number of frames already displayed. When there’re no new UDP play data, keyboard
display section will display READY, which means MBOX is waiting for new UDP play

data commands.
Parameter FN053 can set the length of time window for detecting appearance of

the new play command.
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Parameter _ Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
[Timeout measurement of status of
Fn 053 Ethernet without play data 50~10000 4ms 100
5.9 Setting of MBOX’s CAN Bus Communication

MBOX performs communication monitoring through CAN bus and HS servo driver.
When using the monitoring function, the user has to ensure MBOX and HS servo driver

have the same baud rate.

Parin;.eter Parameter Description ??Ztrt]lgg Setting Unit Eégﬁ?rzgs
CAN  bus’ baud rate for|
Fn 061 communication between MBOX and|  1~1000 kbps 500
servo driver (Unit: kbps)

5.10 Setting of MBOX’s Local MODBUS Communication

MBOX supports MODBUS communication-based RS232 (default hardware) or
RS422/USB serial communication (COM); communication setting parameters are as

shown in the table below:

Parameter o Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Fn 069 MODBUS communication baud rate 1~192 100bps 96
Fn 06A MODBUS communication node 1~255 ) 1
address

For users of MODBUS communication, it is very convenient to perform parameter

batch setting and working status monitoring for MBOX.

5.11

cannot change the recorded values.

MBOX’s Record of Fault History

MBOX'’s record of fault history is used for observing the latest 8 faults, and the user

Parilng.eter Parameter Description %?rt]igg Setting Unit Eé;evtvt?r:gs
Fn 070 Latest No. 1 alarm’s fault code - - 0
Fn 071 Latest No. 2 alarm’s fault code - - 0
Fn 072 Latest No. 3 alarm’s fault code - - 0
Fn 073 Latest No. 4 alarm’s fault code - - 0
Fn 074 Latest No. 5 alarm’s fault code - - 0
Fn 075 Latest No. 6 alarm’s fault code - - 0
Fn 076 Latest No. 7 alarm’s fault code - - 0
Fn 077 Latest No. 8 alarm’s fault code - - 0

[ Note] Fault code value of 0 means no fault has occurred. For concrete meaning
of fault codes and diagnosis of fault, please refer to the section Diagnosis of Dynamic

Platform’s Faults
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5.12 Setting of MBOX'’s Analog Output Signals

MBOX’s 2 channels of analog output are updated by the upper computer through
Ethernet UDP communication; the latest data are stored in
DX_ID_UdpDataEtherDAC1/2. When the play data are used for synchronous updating,
the data being processed currently in digital output buffer are
DX _ID_UdpDataFifoDAC1/2.

Name of Dn ID Dn ID No.
DX_ID_UdpDataEtherDAC1 96
DX_ID_UdpDataEtherDAC2 97
DX _ID_UdpDataFifoDAC1 98
DX_ID_UdpDataFifoDAC2 99

MBOX has 2 channels of isolated analog output, which can be used for observing
internal status DX. The user can use configuration parameters to set signal sources
and amplitude values of the two DAC channels. The maximum output range of two
DAC channels are 0 ~ +10V; parameter-based selection of output mode and channel is
provided for analog output to facilitate the user’s debugging and use.

5.13 Range Setting of Analog Output Signals

Parameter o Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Setting of DAC1’s maximum value
Fn 078 under normal mode/DAC 1~32767 ) 10000
command value under manual
testing mode
Setting of DAC2’s maximum value
Fn 079 under normal mode/DAC 1~32767 ) 10000
command value under manual
testing mode
5.14 Channel Setting of Analog Output Signals
Parameter Parameter Description Setting Setting Ex-works
No. P Range Unit Setting

DAC1 signal source selection: -1:
Fn O7A  |sawtooth wave testing mode  0-255: -1~256 - 96
DX status 256: manual output mode
DAC2 signal source selection: -1:
Fn 07B |sawtooth wave testing mode 0-255: -1~256 - 97
DX status 256: manual output mode
[Note]l when Fn 07A/ Fn 07B=-1, DAC channel outputs a sawtooth wave for DAC

output channel’s self-test.

5.15 Zero Setting of Analog Output Signals

Parameter Parameter Description Setting Setting Ex-works
No. P Range Unit Setting
Fn 07C DAC1’s zero -1000~1000 - 0
Fn 07D DAC2’s zero -1000~1000 - 0
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5.16 Bit and Setting of Analog Output Signals

Parameter Parameter Description Setting Setting Ex-works
No. Range Unit Setting

DAC1 bix xor parameter; for
development testing. Aftr power is on, 32768~

Fn O7E the parameter is automatically set at 32767 - Oxffff
the default value. It is used for bit
monitoring of status value
DAC2 bit and parameter; for
development testing. Aftr power is on, 32768~

Fn O7F {the parameter’s value is automatically| 30767 - Oxffff
set at the default value. It is used for bit
monitoring of status value

5.17 Setting of MBOX Digital Output Signals

MBOX has 12 channels of isolated digital output, and the maximum driving
capacity is 50mA/30V. Digital output is equipped with parameter-based selection of
output mode and channel selection, etc., to facilitate the user’s debugging and use.

5.17.1 Selection of Digital Output Control Mode
Parameter I Setting Setting Ex-works
No. Parameter Description Range Unit Setting
Digital output mode. -1: working mode;
0: all-output logic 0 test mode; 1: 5 ) )
Fn 080 all-output logic 1 test mode; 2: reversed -2 1
output logic test mode;

[Note] After MBOX is turned on, digital output mode will be automatically set as
working mode. Values 0, 1 and 2 are normally only used for post-power-on provisional
debugging.

5.17.2 Selection of Digital Output Control Channel

MBOX’s 12 channels of digital output are updated by the upper computer through
Ethernet UDP communication. The latest data are stored in UdpDout. When play data
are used for synchronous updating, the data currently being processed in the digital
output buffer are UdpFifoDout.

Parameter Parameter Description Setting Setting Ex-works
No. Range Unit Setting
Dox digital output selection. 1: forced
output; O: forced shut; -1~-16: signal on
Fn 08x |UdpDout’s corresponding bit; -17~-32; -32~1 - -1
signal on corresponding UdpFifoDout
bit;

[Note] x=1,2,3,4,5,6,7,8,9,A,B,C respectively stands for DO1,D02,...D0012

5.17.3 Selection of Digital Output Control Logic

When MBOX’s externally connected digital output needs negative logic, the user
can use Fn 080D to set the negative logic directly, and need not change digital output’s
logic value through the upper computer.
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Parameter Setting Setting Ex-works

No. Parameter Description Range Unit Setting
Output XOR and reversion control bit, to
Fn 08D |oe set with 0 and 1 on each bit. 1 means| 0~4095 - 0

reversion.

Relation between bit setting and DO channel is as shown in the table below:

B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
DO12 | DO11 | DO10 | DO9 | DO8 | DO7 | DO6 | DO5 | DO4 | DO3 | DO2 | DO1

Example: when the user wants to use negative logic for DO1 and DO4’s output,
Fn08D is set as 9.

Bit B11 | B10 | B9 B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
DO DO12|D0O11|DO10| DO9 | DO8 | DO7 | DO6 | DO5 | DO4 | DO3 | DO2 | DO1

Binary 0 0 0 0 0 0 0 0 1 0 0 1
Decimal 9

5.17.4 Selection of Digital Output’s Initial Value and Safe Value

After the system power is on and before data communication with the upper
computer is established, if the user wants MBOX’s digital output value to be a given
initial value, he can use FnO8E to set it.

Parameter Parameter Description Setting Setting Ex-works
No. Range Unit Setting
Digital output’s initial value (used for 30768~
Fn 08E (digital safe output after power is initially| 30767 - 0
on)

After the system has a fault, if the user wants MBOX’s digital output value to be a
given safe value, he can use parameter FnO8F to set it.

Parameter Parameter Description Setting Setting Ex-works
No. P Range Unit Setting
Digital output's safe value (used for 30768~
Fn 08F |digital safe output in case of occurrence - 0
32767
of a fault, etc.)

5.18 Setting and Processing of MBOX’s Digital Input Signals

MBOX has 8 channels of isolated digital input; when the input optocoupler is on,

digital input’s original value is correspondingly 1, or it is 0. The user can use Dn_05E to
observe digital input’s original value.

DIN DIN8 DIN7 DING6 DIN5S DIN4 DIN3 DIN2 DIN1
Bit B7 B6 B5 B4 B3 B2 B1 BO
When input optocoupler is on, digital input’s original value is correspondingly 1,
Dn 05E oritis 0

5.19 Setting of Digital Input Signals’ Logic Reversion

When the user wants to use negative logic to be used for the input signals, he can
use parameter Fn 09D to perform reversion, and then get the digital input’s logic value.
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Parameter S Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Input for the input XOR and
reversion control bit. Use 0 and 1 on
Fn 09D each bit to set the parameter. 1 0~255 ) 0
means reversion

Digital input’s original value can be observed through Dn_05E; digital input’s logic
value can be observed through Dn_05F.

Dn_05F = Dn_05E xor Fn 09D

When Fn 09D=0, Dn_05F = Dn_O05E.

5.20 Setting and Processing of Digital Input Signal of Emergency Stop

Parameter - Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Emergency stop input control. O:
forced shut; 1: forced enabling; B )
Fn090 |1 8. enabling is to be determined -8~1 0
by 8 channels of digital input

[Note] During MBOX’s post-power-on initial positioning, if Fn 090 = 1, it will be
automatically cleared and set as 0.

Fn 090=0 means forced emergency stop signal is ineffective; Fn 090=1 means
forced emergency stop signal is effective;

Fn 090= -n (n=1 ~ 8) means judging the emergency stop signal by the digital input
port.
When MBOX detects an effective emergency stop signal (QuickStop), it will quickly
stop the dynamic platform; the way of stopping is to be selected through parameter Fn
091 as shown in the table below:

Parameter Parameter Description Setting
No. Range

Ex-works

Setting Unit Setting

\Way of quick stop. O: return to initial
positioning’s  original  point; 1:
remain at the current position; 2:
keep current verage of X\Y\Z
position; -n: horizontally remain at
the position on No. n axis ( N=1,2,3)

When MBOX detects signal of emergency stop input switch (sensor) signal, or
MBOX is forcibly set as emergency stop effective through communication, use
parameter Fn017 to set the execution time for emergency stop, and use parameter
Fn018 to set the execution time for cancelling emergency stop.

Fn 091

Parameter _ Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
The  execution time  when
Fn 017 |emergency stop is effective (unit: 1~300 0.1s 10
0.1s)
The  execution time  when
Fn 018 |emergency stop is cancelled (unit: 1~300 0.1s 10
0.1s)

MBOX’'s emergency stop mode can conveniently keep the dynamic platform
stopped or let it automatically return to zero position.
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5.21 Setting of MBOX’s Expanded Digital Output Signals (Reserved)

MBOX reserves support to 12 expanded extra channels of isolated digital output;
the maximum driving capacity is 50mA/30V. Digital output provides parameter-based
selection of output mode, channel, etc., to facilitate the user’s debugging and use.

Note: MDBOX’s current hardware version doesn’t support expanded digital output.
This function is reserved for MDBOX, so as to achieve compatibility with MBOX-V2
motion control module that supports expanded digital output.

5.21.1 Selection of Expanded Digital Output’s Control Mode
Parameter . Setting Setting Ex-works
No. Parameter Description Range Unit Setting
Digital output mode. -1: working mode;
0: all-output logic 0 test mode; 1: - ) )
Fn 0AD all-output logic 1 test mode; 2: reversed -1~2 1
output logic test mode;

Note: After MBOX is turned on, expanded digital output mode will be automatically
set as working mode. Setting the parameter as 0, 1 and 2 is normally used only for the
purpose of post-power-on provisional test.

5.21.2 Selection of Digital Output Control Channel

MBOX’s 12 channels of expanded digital output are updated by the upper
computer through Ethernet UDP communication. The latest data are stored in
UdpExtDout. When the play data are used for synchronous updating, the data current
being processed in digital output buffer are UdpExtFifoDout.

Parameter Setting
No. Range

Ex-works
Setting

Setting

Parameter Description Unit

Selection of ExtDOx expanded digital
output. 1: forced output; O: forced shut;
-1~-16: signal on UdpExtDout’'s
corresponding bit; -17~-32: signal on
UdpExtFifoDout’s corresponding bit;

[ Note 1 x=1,2,3,4,5,6,7,8,9,A,B,C
ExtDO1,ExtDO2,...ExtDO12.

Fn OAXx -32~1 - -1

respectively refer to

5.21.3 Selection of Expanded Digital Output Control Logic

When MBOX’s externally connected expanded digital output needs negative logic,
the user can use Fn OAD to set the negative logic directly, and need not change
expanded digital output’s logic value through the upper computer.

Parameter Parameter Description Setting Setting Ex-works
No. Range Unit Setting
Output XOR and reversion control bit,
Fn OAD (o be set with 0 and 1 on each bit. 1| 0~4095 - 0
means reversion.

Relation between bit setting and ExtDO channel is as shown in the table below:

B11 B1

0 B9 B8 B7 B6 B5

B4

B3 B2

B1 BO

DO12

DO11

DO10 | DO9 | DO8 | DO7 | DO6

DO5

DO4 | DO3

DO2 | DO1

Example: when the user wants to use negative logic for ExtDO1 and ExtDO4’s
output, Fn OAD is set as 9.
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a given initial value, he can use Fn OAE to set it.

val

Bit B11 | B10 | B9 B8 | BY | B6 | B5 | B4 | B3 | B2 | B1 | BO
DO |DO12|DO11| DO10 |DO9 | DO8 | DO7 | DO6 | DO5 | DO4 | DO3 | DO2 | DO1
Binary | O 0 0 0 0 0 0 0 1 0 0 1
Decimal
5.21.4  Selection of Expanded Digital Output’s Initial Value and Safe

Value

After the system power is on and before data communication with the upper
computer is established, if the user wants MBOX’s expanded digital output value to be

is initially on)

Parameter inti i Setting | Ex-works
No. Parameter Description Setting Range Unit Setting
Expanded digital output’s initial value 32768~
Fn OAE |(used for digital safe output after power| 32767 - 0

After the system has a fault, if the user wants MBOX’s expanded digital out

ue to be a given safe value, he can use parameter Fn OAF to set it.
Parameter . Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Expanded digital output's safe
Fn OAF value (used for digital safe output| -32768~ ) 0
in case of occurrence of a fault, 32767
etc.)

5.22 Relation between Motions of Electric Cylinder Body and Servo

Motor
5.22.1 Electric Cylinder Body’s Parameter and Limit on Its Travel
Parameter - Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Electric cylinder’s effective travel
(unit: 0.1mm). When the parameter’s|
Fn 0CO |value is 0, it means no maximum| 0~30000 0.1mm 0
travel limit or protection is used for|
the electric cylinder
5.22.2 Relation between Motions of Electric Cylinder and Servo
Motor
Parameter . Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Number of pulses for every 1mm of
the electric cylinder’'s movement.
Fn 0CA This parameter can be used with 1~30000 Pulse 2000
parameter Fn_0CO for calculating
MBOX’s maximum allowed position
value
Travel corresponding to every turn of]
Fn 0C2 the electric cyllpder (uplt: 0.1mm, 1~1000 0.1mm 50
used for calculating the time needed
ffor initial positioning)

62



5.22.3 Limit on Electric Cylinder’s Initial Positioning Torque

When the electric cylinder (not equipped with position-limit sensors) is receiving a test
of its zero point performed with its rotor blocked, parameter Fn 0C7 is used to set the
torque value for locking the rotor.

Parameter Parameter Description Setting Setting Ex-works
No. P Range Unit Setting
Fn 0C7 Percent:age 'o'f limit on electric 1~300 ) 50
cylinder’s initial positioning torque

5.23 Limit on Dynamic Platform’s Accumulated Working Time

The platform’s accumulated working time is internally set by MBOX system, and
cannot be changed by the user in general conditions. It is mainly used for record and
time limit.

5.23.1 Dynamic Platform’s Accumulated Working Time

Par’a:lrcr)l.eter Parameter Description %(Ztélgg Setting Unit Eé;evtvt(i)r:;S

Platform’s accumulated working Day 0

Fn 0C8 {time: number of days 0~30000
Platform’s accumulated working Hour 0

Fn 0C9 {time: number of hours 0~24
Platform’s accumulated working Minute 0

Fn OCA time: number of minutes 0~60
Platform’s accumulated working Second 0

Fn OCB time: number of seconds 0~60

5.23.2 Limit on Dynamic Platform’s Accumulated Working Time

Par’a\lrg.eter Parameter Description SRZTSS Setting Unit Eggtvt?nrgs
Maximum number of days off
continuous working. 0: no limit; n: n
days as maximum limit; when time| -
Fn OCF limit is reached, E_tout sends the| 0~30000 x 0
alarm and stops the dynamic
platform

5.24 Setting of MBOX Analog Input Signals

Parameter _ Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Interval for analog position
Fn OFF  |value’s low-pass filtering (unit; 0~10000 ms 10
ms)
Interval for analog position 10~10000 ms 10

Fn 100  |value’s sampling (unit: ms)
IADC zero drift of analog input  0~256 ) 0
Fn 101  |position 1’s channel

ADC zero drift of analog inputf 0~256 -
Fn 102  |position 2's channel
ADC zero drift of analog input 0~256 -
Fn 103  |position 3’s channel

IADC zero drift of analog input 0~256 - 0
Fn 104  |position 4’s channel
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Fn 105

IADC zero drift of analog input
position 5’s channel

0~256

Fn 106

IADC zero drift of analog input
position 6’s channel

0~256

Fn 107

Number of motor’s 100-pulse
cycles corresponding to analog
input 1’s channel

1~30000

100Pulse/v

200

Fn 108

Number of motor’s 100-pulse
cycles corresponding to analog
input 2’s channel

1~30000

100Pulsel/v

200

Fn 109

Number of motor’s 100-pulse
cycles corresponding to analog
input 3’s channel

1~30000

100Pulse/v

200

Fn 10A

Number of motor’s 100-pulse
cycles corresponding to analog
input 4’s channel

1~30000

100Pulselv

200

Fn 10B

Number of motor’s 100-pulse
cycles corresponding to analog
input 5’s channel

1~30000

100Pulse/v

200

Fn 10C

Number  of motor’s 100
pulse-cycles corresponding to|

analog input 6’s channel

1~30000

100Pulselv

200

5.25 Version No. of MBOX Dynamic Platform System Software

Version No. of MOX dynamic platform system software is expressed by parameter

Fn_1FF.
Parameter I Setting . . Ex-works
No. Parameter Description Range Setting Unit Setting
Fn O1FF Version No. of system software - - -
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Chapter VI Working Status Monitoring and
Diagnosis of Dynamic Platform

6.1 List of Dynamic Platform’s Working Status
6.1.1 HS Servo Drive Section’s Working Status

Working status of X, Y and Z servo drivers is as shown in the table below:

No. DEC Dn | No. HEX Definition
0 Dn 0 X Axis servo’s speed
1 Dn 1 Y Axis servo’s speed
2 Dn 2 Z Axis servo’s speed
3 Dn 3 X Axis servo’s load factor
4 Dn 4 Y Axis servo’s load factor
5 Dn 5 Axis z servo’s load factor
6 Dn 6
X Axis motor’s absolute position (unit: encoder pulse)
7 Dn 7
8 Dn 8
Y Axis motor’s absolute position (unit: encoder pulse)
9 Dn 9
10 Dn A
Z Axis motor’s absolute position (unit: encoder pulse)
11 Dn B
12 Dn C
Absolute position command for X Axis motor (unit: encoder pulse)
13 Dn D
14 Dn E
Absolute position command for Y Axis motor (unit: encoder pulse)
15 Dn F
16 Dn 10
Absolute position command for Z Axis motor (unit: encoder pulse)
17 Dn 11
18 Dn 12 X Axis servo’s general status word
19 Dn 13 Y Axis servo’s general status word
20 Dn 14 Z Axis servo’s general status word
21 Dn 15 X Axis servo’s application status word
22 Dn 16 Y Axis servo’s application status word
23 Dn 17 Z Axis servo’s application status word
24 Dn 18 X Axis servo’s fault code
25 Dn 19 Y Axis servo’s fault code
26 Dn 1A Z Axis servo’s fault code

65



Working status of U, V and W servo drivers is as shown in the table below:

DEC HEX
No. DEC Dn No. HEX Definition
27 Dn 1B U Axis servo speed
28 Dn 1C V Axis servo speed
29 Dn 1D W Axis servo speed
30 Dn 1E U Axis servo load factor
31 Dn 1F V Axis servo load factor
32 Dn 20 W Axis servo load factor
33 Dn 21
34 Dn 22 Motor’s absolute position on U Axis (unit: encoder pulse)
35 Dn 23
36 Dn 24 Motor’s absolute position on V Axis (unit: encoder pulse)
37 Dn 25
38 Dn 26 Motor’s absolute position on W Axis (unit: encoder pulse)
39 Dn 27 Command of motor’s absolute position on U Axis (unit: encoder
40 Dn 28 pulse)
41 Dn 29
42 Dn 2A  |Command of motor’s absolute position on V Axis (unit: encoder pulse)
43 Dn 2B Command of motor’s absolute position on W Axis (unit: encoder
44 Dn 2C pulse)
45 Dn 2D U Axis servo’s general status word
46 Dn 2E V Axis servo’s general status word
47 Dn 2F W Axis servo’s general status word
48 Dn 30 U Axis servo’s application status word
49 Dn 31 V Axis servo’s application status word
50 Dn 32 W Axis servo’s application status word
51 Dn 33 U Axis servo’s fault code
52 Dn 34 V Axis servo’s fault code
53 Dn 35 W Axis servo’s fault code
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6.1.2 MBOX Fault Code

No. DEC Dn No. HEX Definition
56 Dn 38 Current sampled system fault code
57 Dn 39 Last sampled system fault code
58 Dn 3A Fault code of MBOX’s alarm
59 Dn 3B Code of MBOX’s severe fault

6.1.3 MBOX’'s Working Control Word and Status Word

No. DEC Dn No. HEX Definition
62 Dn 3E MBOX system’s overall status ID
63 Dn 3F MBOX initial positioning process ID
64 Dn 40 MBOX application control word
65 Dn 41 MBOX application status word
66 Dn 42 MBOX auxiliary status word

6.1.4 MBOX Playing Operation Speed

No. DEC Dn No. HEX Definition
Time difference between header and trailer of data in UDP
68 Dn 44
buffer
69 b 45 (Actual) playing speed adjustment factor (basic value: 1000).
n
When it is 0, it means no UDP data have come

6.1.5 MBOX’'s Ethernet Data Status

No. DEC Dn No. HEX Definition
72 Dn 48 UDP buffer write pointer
73 Dn 49 UDP buffer read pointer
74 Dn 4A Depth measurement for new data received by UDP buffer
75 Dn 4B Depth measurement for current data in UDP buffer

6.1.6 MBOX’'s Ethernet Port Status

No. DEC Dn No. HEX Definition
82 Dn 52 MBOX’s Ethernet status
83 Dn 53
84 Dn 54 MBOX’s MAC address
85 Dn 55
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6.1.7 Status of MBOX Analog Input’s ADC Conversion Result

No. DEC Dn No. HEX Definition
86 Dn 56 ADCIN1 conversion result
87 Dn 57 ADCIN2 conversion result
88 Dn 58 ADCINS3 conversion result
89 Dn 59 ADCIN4 conversion result
90 Dn 5A ADCINS conversion result
91 Dn 5B ADCING conversion result

6.1.8 MBOX's Digital Input Status

No. DEC Dn No. HEX Definition
MBOX digital input’s physical value (1 when optocoupler is
94 bn 5E g put’s phy ( p P
on)
MBOX digital input’s logic value (physical value XOR
95 Dn 5F g P 9 (phy
reversion result)

6.1.9 MBOX’'s DAC Data Status

No. DEC Dn No. HEX Definition
96 Dn 60 Latest DAC1 Ethernet data
97 Dn 61 Latest DAC2 Ethernet data
DAC buffer reads current data, which is an operation
98 Dn 62 effective only when MBOX has entered OperationEnabled
status
DAC buffer reads current data, which is an operation
99 Dn 63 effective only when MBOX has entered OperationEnabled
status
6.1.10 MBOX Digital Output Data Status
No. DEC Dn No. HEX Definition
100 Dn 64 DOUT’s latest Ethernet data update
DOUT buffer reads current data, which is an operation
101 Dn 65 effective only when MBOX has entered OperationEnabled
status
102 Dn 66 MBOX digital output’s logic value
103 Dn 67 MBOX digital output’s physical value
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6.1.11 Monitoring of MBOX's UDP Input Position Command

No. DEC Dn No. HEX Definition
106 Dn 6A UDP X Axis position command
107 Dn 6B
108 Dn 6C UDP Y Axis position command
109 Dn 6D
110 Dn 6E UDP Z Axis position command
111 Dn 6F
112 Dn 70 UDP U Axis position command
113 Dn 71
114 Dn 72 UDP V Axis position command
115 Dn 73
116 Dn 74 UDP W Axis position command
117 Dn 75

6.1.12 Dynamic Platform’s Accumulated Working Time

No. DEC Dn No. HEX Definition No. DEC
Platform’s accumulated working
Fn 0C8 ] 0~30000 Day
time: number of days
Platform’s accumulated working
Fn 0C9 0~24 Hour
time: number of hours
Platform’s accumulated working
Fn OCA 0~60 Minute
time: number of minutes
Platform’s accumulated working
Fn 0OCB 0~60 Second
time: number of seconds

6.1.13 Dynamic Platform’s Accumulated Load Factor-weighted Effective
Working Time

For the dynamic platform’s each servo driver, MBOX can accumulate the load
factor-weighted effective working time, which can be used for reliability management such as
service life assement of servo motors or electric cylinders. (Note: This function will be effective
only after setting of a high-grade password and given parameters)

Parameter o Setting Setting Ex-works
Parameter Description . .
No. Range Unit Setting
Fn 0DO X Axis motor/electric cylinder’s load factor-weighted S d 0
- econ
Fn OD1 effective working time 0
Fn 0D2 Y Axis motor/electric cylinder’s load factor-weighted Second 0
- econ
Fn 0D3 effective working time 0
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Fn 0D4 Z Axis motor/electric cylinder’s load factor-weighted Second 0

Fn OD5 effective working time 0

Fn 0D6 U Axis motor/electric cylinder’s load factor-weighted 0
- Second

Fn 0D7 effective working time 0

Fn 0D8 V Axis motor/electric cylinder’s load factor-weighted 0
- Second

Fn OD9 effective working time 0

Fn ODA W Axis motor/electric cylinder’s load factor-weighted Second 0

Fn ODB effective working time 0

Note: 32-bit accumulated time variant: the lower 16 bits precede the higher 16 bits. For
example: Fn 0DO stands for the lower 16 bits; Fn 0D1 stands for the higher 16 bits.

6.2 Keyboard Display-based Local Working Status Monitoring

By using keyboard parameters Fn xxx, Dn xxx and En xxx, the user can monitor MBOX’s
working status via parameter setting collection status and fault monitoring.

6.3 MODBUS-based Local Working Monitoring

MBOX’s RS232 port supports MODBUS communication, and can conveniently perform
local monitoring of dynamic platform’s working status. The user himself can write upper
computer or touch screen monitoring software.

Beijing HollySys Electric Technology Co., Ltd. provides touch screen-based local
monitoring solutions; please contact our company if you need such solutions.

6.4 Ethernet-based Remote Working Status Monitoring

MBOX’s Ethernet communication protocol supports all parameters and status visit; the
user himself can write remote monitoring software for the upper computer.

In order to help the user get familiar with this system, Beijing HollySys Electric Technology
Co., Ltd. provides free software MBOXPlay for the dynamic platform’s debugging and testing
interface; please contact our company if you need such software.

6.5 Dynamic Platform’s Fault Code and Diagnosis

Through the keyboard, local MODBUS monitoring or remote Ethernet monitoring software,
the user can conveniently perform dynamic platform fault monitoring and diagnosis. Commonly
used fault codes and their description are as shown in the table below:

Error Code LED Display Fault Description
1401 E_dnRE Alarm of motor driver’s error of no response
1500 E EnAb Encoder AB signal alarm
1510 E EncU Encoder UVW signal alarm
1600 E_FrAE Error of FRAM data writing operation check
1700 E GEAr Abnormal electronic gear parameter
2200 E LUdc Undervoltage alarm
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2500 E oc-A Phase A overcurrent alarm

2501 E oc-b Phase B overcurrent alarm

2502 E oc-C Phase C overcurrent alarm

2510 E oLod Overload alarm

2520 E oSPE Maximum speed limit is exceeded

2530 E oUdc Overvoltage alarm

2600 E PArA Error of FRAM parameter overflow

2610 E PEOU Position deviation counter overflow

2620 E PHAS Phase failure alarm

2630 E PHot Power device’s temperature is too high

2631 E PoEr Power device fault alarm

2640 E PorF Power supply failure fault

2645 E Posk Position overtravel alarm

2650 E PoUt FRAM reading and writing timeout

2660 E PS1E Alarm of 1 phase’s abnormal zero point

2661 E PS2E Alarm of 2 phases’ abnormal zero point

2900 E SPEE Stall alarm

3000 E Tcon Alarm of temperature sensor’s broken wire

3100 E Ubrt Alarm of motor vibration

3110 E USPn Code to indicate the motor’s model is not supported

3600 E 2LoS Alarm of encoder Pluse-Z loss

3601 E 2EtE Alarm of too many times of encoder Pluse-Z loss

NONE ConErr Alarm of abnormal keyboard display information
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