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Regarding the instruction manual
Safety Instructions for the MTP Series Integrated Smart Magnetic Suspension Molecular Pump (hereinafter referred to as MTP Pump)

To avoid personal injury and equipment damage, installation and operation personnel must carefully read this manual before
installing and using the MTP pump, and follow the provisions specified in the manual for installation and operation.

This manual was first released on October 11, 2024, and is applicable to the MTP series integrated magnetic levitation molecular
pumps and their subsequent improved models. Due to product technology improvements or other reasons, updates to the manual
content may occur without further notice from our company. Please understand. The latest information can be found on the official
website of Zhongke Jiuwei (website: www.mm-tech.com.cn) or by contacting our company.

The content of this manual has been rigorously reviewed. If there are any errors or omissions, please contact Zhongke Jiuwei
Technology Co., Ltd.

non

The copyright of this manual, as well as all intellectual property rights related to " " arising from, generated by, and contained within
this manual, belongs exclusively to Zhongke Jiuwei Technology Co., Ltd. No entity or individual is authorized to photocopy this manual,
in whole or in part, without prior permission.

safety warning Instructions for Use

@ To ensure the normal and stable operation of the MTP pump, please be sure to carefully read this manual before installation,
commissioning, and operation, and strictly follow the protective measures described in the manual.

@ Operators must be aware of the hazards associated with the operation of MTP pumps, as well as the inherent dangers of the gases being
pumped by MTP pumps!

@ It must be operated and maintained by trained personnel!

Personnel safety protection

Be cautious of hazardous substances!

During the operation of the MTP (Magnetic Suspension Molecular Pump), the gas extracted may
contain corrosive, radioactive, or other toxic and harmful substances. Maintenance personnel must
take protective measures when maintaining the MTP pump!

warn

Beware of falling!

1. When handling MTP pumps with bare hands, be cautious to prevent them from slipping and
falling, which could pose a danger!

2. When handling the relatively lightweight MTP pump, please handle the inlet flange or the bottom
of the pump body!

3. When handling MTP pumps weighing more than 20kg, be sure to use handling tools!




Wi A¥
CBWVAC
Add: No.6, Xinghai 1** Street, Beijing Economic Technological Development Area, China 100176

Tel: +86-18730344384 (Overseas) « Email: sales@chbvac.com
Website: www.cbvac.cn « Online Shop: www.zcvac.com

pay attention to

Prevent burns!

1. During use, there is a possibility of heating the MTP pump. Please handle with care to avoid burns!
2. Before carrying out maintenance on the MTP pump, please ensure that the pump body and
heating components have cooled down!

pay attention to

Prevent scratching!
1. The MTP pump and its controller may have sharp edges, please handle with care to avoid injury!

danger

@ The gas extracted by the MTP pump may contain corrosive or radioactive substances. Maintenance personnel must take protective
measures when overhauling the MTP pump to prevent personal injury caused by harmful substances remaining in the MTP pump!

@ When handling, please ensure to avoid personal injury or equipment damage caused by slipping and falling. When the weight of the MTP
pump exceeds 20kg, it is recommended to use a handling tool!

@ Electrical connection operations must be performed by trained personnel, and it is essential to follow standardized procedures to
strictly prevent electric shock!

@ Before carrying out any maintenance and repair work on the MTP pump, be sure to disconnect the power supply to strictly prevent
electric shock!

warn

@ During the use of MTP pumps, the pump body may experience high temperatures. Operators should avoid direct contact with the pump
body to prevent burns!

@ When transporting MTP pumps, please use the original factory packaging!

pay attention to

@ Prevent scratching by the MTP pump!
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1 product description

Molecular pumps are used to evacuate enclosed vacuum chambers with molecular flow or near-molecular flow conditions. The MTP
series integrated intelligent magnetic suspension molecular pump (hereinafter referred to as MTP pump) is a compound turbo molecular
pump, featuring low vibration, low power consumption, corrosion resistance, high cleanliness, maintenance-free operation, long service
life, and installation at any angle. It also boasts adjustable speed, auxiliary heating, power-off protection, status monitoring, fault alarm,
and other functions, and is widely used in semiconductors, industrial coating, analytical instruments, scientific research, electric vacuum
device manufacturing, and other fields of vacuum technology.

The certification certificates obtained for MTP pumps are summarized in the table below:

Tablel Summary of certifications obtained for MTP pumps

Certification item describe

EN 1012-2:1996+A1:2009 Compressors and vacuum pumps - Safety requirements, Part 2: Vacuum pumps
EN 61010-1:2010+A1+AC Safety requirements for electrical equipment used for measurement, control, and laboratory purposes - Part 1: General requirements
EN 60204-33:2011 Requirements for mechanical safety, electrical equipment of machinery, and semiconductor manufacturing equipment.

Electromagnetic Compatibility (EMC) Part 4-11: Testing and Measurement Techniques - Voltage Dips, Short Interruptions and Voltage

ENIEC 61000-4-11:2020
Variations Immunity Tests for Equipment with Input Current not Exceeding 16A per Phase

EN 60204-1:2018 Safety of Machinery - Electrical Equipment of Machines - Part 1: General Requirements
2006/42/EC machinery directive
SEMI S2-0821 Environmental, Health, and Safety Guidelines for Semiconductor Manufacturing Equipment
SEMI S8-0218 Ergonomic Safety Guidelines for Semiconductor Manufacturing Equipment
SEMI F47-0706 Voltage sag immunity specification for semiconductor manufacturing equipment

1.1 Composition of product code

The MTP pump offers a range of models and optional features, allowing users to select the appropriate MTP pump based on their
specific working conditions. A summary is as follows:

) Models: MTP-1601, MTP-2201, MTP-3201, MTP-4301, etc;

) Communication mode: MODBUS version (standard configuration), EtherCAT version (optional), PROFIBUS version (optional);
=) Corrosion resistance: anodizing (standard version), corrosion-resistant coating (optional version);

(™) TMS function (temperature control system): without TMS (standard version), with TMS (optional version);

#) Purge: Without purge (standard version), with purge (optional version);

(7%) Flange port shape: ISO-F flange (standard version), CF flange (optional version), VG flange (optional version);
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Specific model examples of MTP pumps:

MTP-3201CTMS(ISO320F) indicates: MTP-3201 series magnetic levitation molecular pump, MODBUS communication mode, optional
corrosion resistance, TMS heating function, purging function, and equipped with ISO320F flange.

Users can determine the required MTP pump model based on their actual usage needs, according to the MTP function and the
following model composition forms.

Note: If the user has other requirements, please contact Zhongke Jiuwei.

The composition and explanation of the product code for MTP pumps are as follows:

owre | [220] (1] [ [r] u] [s] [ [er ] faso] )] [+]

Code of the Molecular Pump Special code
MTP Magnetic Levitation Molecular Pump blank Without mark
* Contact us
Product pumping speed code Nominal diameter
30 300L/s 100 DN100
160 1600L/s 160 DN160
220 2200L/s 200 DN200
320 3200L/s 250 DN250
430 4300L/s 320 DN320
400 DN400
The number of product iterations Flange specification of the air inlet
1 Integrated iteration(singular number) ISO_F ISO-F Flange
2 Split iteration (in the plural sense) CF CF Flange
VG VG Flange
Corrosion-resistant treatment purge
blank Nomark, medium manufacturing process blank No mark and no purge
C Harsh manufacturing process S Purge of the KF10 interface
Communication mode
Heating function M Modbus communication
blank No mark and no heating function. P Profibus communication
T Heating function of TMS E EtherCAT communication

% Compliance standards: CE certification, SEMI-S2/S8/F47 standards
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1.2 cell structure

1.2.1 Names and functions of various components

(—) MTP-1601CTMS(ISO200F) Magnetic Suspension Molecular Pump

Figure2 Schematic diagram of the structural composition of the pump

. Purge interface

. case of pump

. Front-stage interface

. Pump body cooling water interface
. Controller cooling water interface

. controller

oOUh WN

(Z) MTP-2201CTMS(ISO250F) Magnetic Suspension Molecular Pump

Figure3 Schematic diagram of the structural composition of the pump

. Purge port

. case of pump

. Front-stage interface

. Pump body cooling water interface
. Controller cooling water interface

. controller

oOUlThs, WN
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(=) MTP-3201CTMS(ISO320F) Magnetic Suspension Molecular Pump
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Figure4 Schematic diagram of the structural composition of the pump

1. Purge interface

2. TMS temperature sensor interface
3. case of pump

4. Pump body cooling water interface
5. Front-stage interface

6. Controller cooling water interface
7. controller

(9) MTP-4301CTMS(ISO320F) Magnetic Suspension Molecular Pump
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Figure5 Schematic diagram of the structural composition of the pump

1. Purge interface

2. TMS temperature sensor interface
3. case of pump

4. Pump body cooling water interface
5. Front-stage interface

6. Controller cooling water interface
7. controller
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1.2.2 Name and function of the standard controller

(e

]

Figure6 Standard Controller (Front Panel)

1.Switch button 5.RS232/485 port 9.Power status indicator light
2.Power supply port 6.Monitoring module port 10.Fault status indicator light
3.Auxiliary heating port 7.TMS port 11.0perating status indicator light
4.RS485 port 8.REMOTE port

Table2 Controller Front Panel Functions

function
1 Switch button Control the power switch for external power supply (it is strictly prohibited to turn off the main power switch when
the MTP pump is operating normally).
2 Power supply port External power supply interface, input voltage range: 220£20%VAC (50/60Hz).
3 Auxiliary heating port An auxiliary heating unit for connecting to the TMS function (optional).
4 RS485 port RS485 communication interface (COM2 interface) for connecting to the host computer.
5 RS232/485 port RS232/485 communication interface (COM1 interface) for connecting to the host computer.
- The monitoring module communication interface (COM3 interface) is used to connect to the monitoring module
6 Monitoring module port . . )
(optional), which can be used to configure the MTP pump.
7 TMS port Used for connecting temperature sensors and cooling units with TMS functionality.
8 REMOTE port Used to implement external I/O port control functions.
9 Power status indicator When an external power supply is connected, the power status indicator light is constantly green.
10 Fault status indicator light The current fault'or'alarm is indicated by the flashing frequency orcolor of the indicator light.
Blinking red: Fault category. Blinking orange: Warning category.
1 Operating status indicator light The current operating staFus isindicate.d by the flashingfreguency or colf)r of the indicator light.
Green flashing: Acceleration state. Blue flashing: Deceleration state.
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1.3 Technical Parameter
1.3.1 Specifications of MTP pump

Serial Number

Table3: MTP Pump Specifications

MTP-1601 series

MTP-2201 series

MTP-3201 series

MTP-4301 Series

name
Bore size 1 Caliber 2 Caliber 1 Bore diameter 2 Caliber 1 Bore diameter 2 Caliber 1 Caliber 2
Inlet flange ISO160F 1SO200F 1SO200F 1SO250F 1SO250F 1SO320F 1SO320F 1SO400F
Flange size —
xnaustpo KF40 KF40 KF40 KF40
flange
N2 1000 1600 / 2200 2650 3200 4000 4300
Pumping speed
Ar / / / 1900 2300 2800 / /
(L/s)
H2 800 1200 / 1700 2050 2300 2700 2700
) N2, Ar >10° >10° >10° >10°
Compression
ratio
H2 1.0x10° >2.0%10° >1.0X10° 1.0x10*
Ultimate pressure (Pa) 107 (after baking) 107 (after baking) 107 (after baking) 107 (after baking)
Maximum continuous backing pressure 266 266 266 266

(Pa) (with TMS function enabled)

Purge gas flow rate (N2) (Pa-m3/s)
(sccm)

8.4X10% £ 1.7x10? (50 £10)

8.4X107% 1.7x10? (50 £10)

8.4%107 £ 1.7X107 (50 £10)

8.4X107 £ 1.7X10? (50 £10)

MTP-1601 series

(Continued)

MTP-2201 series

MTP-3201 series

MTP-4301 series

Caliber 1 Caliber 2 Bore size 1 Caliber 2 Caliber 1 Diameter 2 Caliber 1 Diameter 2
Rated speed (rpm) 36540 27000 27720 24240 1ISO320F I1SO320F 1ISO400F
Temperature control system (TMS) support support support support
Pump housing lszId)ngtemperature <120 <120 <120 <120
pfv‘;;‘:[f;fgfZii‘:ﬁ:f;g;g?fj;’;;’ ?r‘;'n) About 8000 Approximately 5000 About 5000 About 5000
Start-up time (min) <8 <8 <10 <11
Shutdown time (min) =0 su <16 <19

Noise (dB)

< 55 (36540rpm)

< 55 (27000rpm)

<55 (27720rpm)

< 55 (24240rpm)

lubricant

NOT REQUIRED

NOT REQUIRED

NOT REQUIRED

NOT REQUIRED

installation angle

arbitrary

arbitrary

arbitrary

arbitrary

Cooling method

water-cooling

water-cooling

water-cooling

water-cooling

Front-stage pumping speed (L/min) > 1300 > 1300 > 1300 > 1300
Weight (kg) 45 48 58 60 79 84 111
IP degree P54 P54 P54 P54
Operatingaml(aoi(e:n)ttemperature 0~ 40 0~ 40 0~ 40 0~ 40
Storage temperature (°C) -25~55 -25~55 -25~55 -25~55
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1.3.2 Maximum gas flow rate

Table:4 Maximum gas flow rate (without TMS function)

MTP-1601 series MTP-2201 series MTP-3201 Series MTP-4301 Series
cooling Backing Gas Maximum gas flow rate Maximum gas flow rate Maximum gas flow rate Maximum gas flow rate
water Pump category
Pa-m’/s SCCM Pa-m’/s SCCM Pa-m’/s SCCM Pa-m’/s SCCM
Ar 1.52 900 3.21 1900 2.87 1700 3.21 1900
> 1300L/min
N2 4.05 2400 3.72 2200 4.05 2400 3.72 2200
15~ 25°C
Ar 1.69 1000 4.39 2600 3.55 2100 4.39 2600
> 10000L/min
N2 7.94 4700 7.26 4300 6.76 4000 7.26 4300
Ar 1.18 700 2.36 1400 2.53 1500 2.7 1600
> 1300L/min
N2 4.05 2400 3.72 2200 3.72 2200 3.38 2000
25~ 35°C
Ar 1.35 800 2.36 1400 2.87 1700 3.55 2100
> 10000L/min
N2 7.94 4700 5.07 3000 6.59 3900 6.08 3600

Table:5 Maximum gas flow rate (with TMS function, and TMS heating temperature at 70°C)

MTP-1601 series MTP-2201 series MTP-3201 Series MTP-4301 Series
cooling Backing B Maximum gas flow rate Maximum gas flow rate Maximum gas flow rate Maximum gas flow rate
water Pump category
SCCM Pa-m’/s SCCM Pa-m’/s SCCM Pa-m’/s SCCM
Ar 2.7 1600 1.18 700 2.03 1200 2.2 1300
> 1300L/min
N2 4.05 2400 2.7 1600 3.55 2100 2.87 1700
15~ 25°C
Ar 3.04 1800 1.18 700 2.03 1200 2.53 1500
> 10000L/min
N2 7.94 4700 3.04 1800 5.07 3000 4.73 2800
Ar 2.19 1300 / / / / / /
> 1300L/min
N2 4.05 2400 / / / / / /
25~ 35°C
Ar 2.53 1500 / / / / / /
> 10000L/min
N2 7.94 4700 / / / / / /

The maximum gas flow rate is applicable to continuous vacuum pumping of nitrogen or argon under the condition of using purge
gas, with nitrogen at 8.4 10-2 & 1.7X10-2 Pa-m3/s (50 =10 SCCM). For example, when gas is discharged intermittently, it is possible to
discharge gas exceeding the maximum flow rate.

1.3.3 controller

Note: It is strictly prohibited to conduct an insulation test on the controller! When conducting an insulation test on the pump body,
please disconnect the controller from the pump body.

Table:6 Controller functional parameters (differential parts of MTP pumps)

Pump model Maximum input power (VA) Output frequency (Hz)
MTP-1601 series (without TMS) 750
<609
MTP-1601T series (with TMS) 1050
MTP-2201 series (without TMS) 1200
<450
MTP-2201T series (with TMS) 1500
MTP-3201 series (without TMS) 1500
<462
MTP-3201T series (with TMS) 1800
MTP-4301 series (without TMS) 1700
<404
MTP-4301T series (with TMS) 2200
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Table:7 Controller functional parameters (common parts of MTP pumps)

Performance parameters MTP pump

Input voltage range (VAC) Single-phase 220£20%
Input frequency (Hz) 50/60
Maximum leakage current (mA) 2.0
Fuse specification (A) 10

Fuse current surge withstand capability (A)

100 (260VAC 50/60Hz)

pollution degree

Overvoltage level

Motor drive system Permanent magnet synchronous motor
Power indicator green
Fault indication Red/Orange
RUN Green/Blue
LED
Data indication green
Communication interruption indication orange
Error indication red
Power input port 3-pin
Auxiliary heating port 2-pin
REMOTE port 37-pin
Input/output port RS232/485 port 9-pin
RS485 port 9-pin
Monitoring module port 8-pin
TMS port 5-pin

Abnormal detection of magnetic bearings

Overheat detection of MTP pump

Motor overload detection

Detection function

Power supply anomaly detection

Overspeed detection of MTP pump

Controller overheat detection

Other abnormality detection
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1.3.4 Inlet fixing bolt

Table8 Bolt Dimensions

Pump model MTP-1601 series MTP-2201 series MTP-3201 Series MTP-4301 Series
flange type ISO160F 1SO200F 1SO200F 1SO250F 1SO250F 1SO320F 1ISO320F 1SO400F
Bolt specification M10 M10 M10 M10 M10 M12 M12 M12

1.3.5 bake

Baking the MTP pump can achieve lower pressure in a short period of time, thereby reducing the exhaust time. Cooling must be

performed simultaneously during baking. Please ensure that the cooling pipeline is working properly before starting the baking process,
and the temperature set during baking must not exceed 120 ° C to prevent the MTP pump from triggering overheat protection and

shutting down.

1.3.6 corrosion preventive
The corresponding operations must be performed by personnel skilled in the installation, operation, and maintenance of MTP
pumps, and it is imperative to carefully read this manual before operation.

Note:
(=) Corrosion-resistant MTP pumps can be used in applications involving chlorine or fluorine gas

(Z) When containing the following gases, please contact Zhongke Jiuwei for confirmation
1. Alkali metals (excluding lithium gas)
2. Ga, Hg,In,orSn
3. HBr

1.4 Overall dimensions
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Figure9 Outline drawing of MTP-2201CTMS(ISO250F)
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Figure7 MTP-1601CTMS(ISO200F) Outline Drawing

Figure7 MTP-1601CTMS(ISO200F) Outline Drawing
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Figurel0 MTP-3201CTMS(ISO250F) Outline Drawing
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Figurell MTP-3201CTMS(ISO320F) Outline Drawing
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Figurel2 MTP-4301CTMS(ISO320F) Outline Drawing

Figurel3 MTP-4301CTMS(ISO400F) Outline Drawing
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1.5 check and accept
(—) Please check if the casing is damaged.

(=) Itis recommended to retain the packaging materials for future reuse. If you find any damage to the outer packaging of the MTP
pump or any signs of impact damage to the box, please do not sign for it and contact our company immediately.

( =) Check whether the accompanying list is consistent with the purchase order, and count the spare parts inside the box according
to the accompanying list. If any inconsistency is found, please contact our company in a timely manner.

(P9) The MTP pump has a relatively heavy weight, so please use a lifting device or other appropriate methods to hoist the MTP
pump.

1. The lifting point is located at the flange interface hole of the air inlet. During the lifting operation, please avoid scratching the air
inlet flange of the MTP pump. When the lifting point is located at the bottom of the controller, the four lifting holes on the outside of the
controller should be used.

(1) The lifting equipment must comply with national standards. The crane and lifting eyebolt must be capable of withstanding a
weight five times or more the self-weight of the MTP pump, and the lifting sling must be capable of withstanding a weight seven times or
more the self-weight of the MTP pump.

(2) When lifting the MTP pump, it should be kept stable to prevent shaking or falling.
(3) When lifting, please use at least two lifting belts.

Figurel4 Lifting diagram (vertical)

2. When installing the MTP pump horizontally using lifting equipment, it is necessary to secure lifting points at locations such as the pump
casing and pump base. Do not place the lifting points at protruding positions of the MTP pump, such as the exhaust port and purge port, to

prevent damage.
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Figurel5 Lifting schematic diagram (horizontal) (taking MTP-3201CTMS(ISO250F) as an example)

3. When the MTP pump is placed upright and lifted from the bottom, it must be positioned on a flat surface that is larger than the

dimensions of the controller's bottom to prevent damage to the controller.

[IE1e
g - . [
Mol

Figurel6 Hoisting schematic diagram (lifting) (taking MTP-3201CTMS(ISO320F) as an example)



Wi A¥
CBWVAC
Add: No.6, Xinghai 1 Street, Beijing Economic Technological Development Area, China 100176

Tel: +86-18730344384 (Overseas) « Email: sales@chbvac.com
Website: www.cbvac.cn « Online Shop: www.zcvac.com

1.6 install

1.6.1 clean

(—) Before installation, please inspect the sealing areas of the inlet and outlet flanges for any contamination such as dust or oil. These
can be cleaned using purified gas purging or wiped with a solvent (such as alcohol).

(Z) Before installation, please inspect the outer surface of the flange seal for any scratches or abrasions, and during the installation
process, please avoid damaging the flange. If any scratches or abrasions are found, please contact our company promptly.

(=) Please note during installation that the protective net cannot completely prevent foreign objects from falling into the MTP pump, so
be extremely careful during installation.

(m@) Itis recommended to install it in a clean environment.

1.6.2 Installation environment

The MTP pump should be installed in an area that meets the following requirements:

Table9 Environmental requirements for installation

ambient temperature 0~ 40°C

Ambient relative humidity 30% to 95% (non-condensing)

No external mechanical impact;

Keep away from heat sources;

In the area without a strong magnetic field (the axial direction corresponding to the rotation axis is 15 mT, and the radial
directionis 3 mT);

No strong electric field;

No radiation;

No high-voltage discharge (500V and above);

Other precautions: Avoid placing or installing the magnetic suspension molecular pump in areas exposed to direct sunlight,
high temperature and humidity, dust, dripping water, flammable and explosive atmospheres, corrosive gases, high-frequency
vibrations, and noise interference.

Environmental requirements

A protective net must be installed to prevent foreign objects from falling into the pump!

Installation conditions for MTP pum
: ” g""H The inlet flange must be kept away from heat sources!

1.6.3 installation area

A sufficient space should be reserved at the front end of the controller for installing wiring harnesses and cables. To avoid damage caused

by excessive bending of wiring harnesses and cables, the turning radius of the cables must not be less than 150mm.

1.6.4 installation direction

The MTP pump supports installation at any angle.
Note: To reduce the load on the magnetic bearings of the MTP pump, when installing it horizontally or at an angle, please place the front

port of the MTP pump on a vertical or horizontal plane.
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1.6.5 External power supply

The standard power cable length is 3 meters (please contact ZKJW for other sizes). Please connect the power cable to a main power supply
with independent switch and protection functions, ensure that the protection device and main power supply have sufficient capacity, and

maintain good grounding.

1.6.6 vacuum line

To protect the MTP pump, please install a vacuum valve between the foreline port and the backing pump. When the backing pump is
stopped, make sure to keep the vacuum valve closed. To further optimize the performance of the MTP pump, the following measures are
recommended:

(—) Please inspect the surface for any scratches before installation, and avoid scratching the MTP pump and the flange of the vacuum
equipment during installation and use.

(Z) Please make every effort to improve the leakage situation of the equipment connected to the MTP pump and perform degassing
treatment on the pipeline.

(=) Please select a pre-pump with a suitable capacity. When using an oil-lubricated pre-pump, please install a vacuum valve between
the MTP pump and the pre-pump, and also equip it with an adsorption trap to avoid oil vapor contaminating the interior of the MTP pump
and causing malfunction.

Connection method of vacuum pipeline:

(=) Connect theinlet end of the MTP pump to the high vacuum side.

(Z) Connect the outlet end of the MTP pump to the inlet end flange of the backing pump.

1.7 Water cooling

When the following situations occur, water cooling must be applied to the MTP pump:
(—) Extract high-temperature gas;
(Z) Perform baking and heating;
(=) Utilize the TMS function.

The precautions for water cooling are as follows:
(—) Ensure that the pipeline is well sealed to prevent water leakage;

(Z) Itis recommended to use purified water as cooling water to prevent blockage or corrosion of the pipeline;

(=) When planning to disuse the MTP pump for an extended period or relocate it, please use compressed air to clear the residual cooling
water from the pipeline;

(f9) Water shortage or abnormal cooling may trigger the protective function of the MTP pump, resulting in shutdown;

(H) Theinlet and outlet are made of stainless steel. To avoid corrosion, please use stainless steel connectors.
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1.7.1 Service conditions of cooling water

Table 1:10 Operating Conditions for Cooling Water
project specifications
PC10 (straight-through quick-connect)

port type
Flow rate (L/min) 3
Water temperature (°C) 15~35
Resistivity (kQ-cm) 4to 1000
phvalue 6.5~8.0
Water pressure (MPa) 0.3
Turbidity (FNU) <30

1.7.2 Connection method of water-cooled tube
Please strictly follow the requirements in the previous chapter to select cooling water and cooling devices, and ensure that the

cooling water circulation pipeline is free from any issues such as "leakage, overflow, dripping, or seepage". It is recommended to install
a leakage detection device to ensure the safety of the cooling water circulation and cooling devices. The MTP pump is divided into pump

body cooling and controller cooling, which should be connected separately.
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Figure:17 Position of cooling water inlet
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1.8 TMS (Temperature Management System) function (optional)

The TMS function comprises the following units:
(—) Detection unit: used for detecting the temperature of the pump body.

(Z) Cooling unit: Used to control the on/off of cooling water for the pump body. The valve used is a 24VDC controlled, normally closed
water-cooled valve, and a two-way or three-way water-cooled valve can be selected according to customer needs.

(=) Heating unit: used for heating the MTP pump.
The TMS function (Temperature Management System) heats the entire pump body by heating the base of the MTP pump. A detection unit
placed on the base continuously monitors the temperature of the pump body. The temperature signals collected by the detection unit are
transmitted back to the MTP pump controller, which maintains a constant temperature of the pump body by controlling the valve opening
of the TMS cooling unit and the on/off status of the heating unit. Note: The TMS function of the MTP pump must be used in conjunction
with water cooling.

1.8.1 Technical parameters of TMS function

Tablell Technical parameters of TMS function

project specifications unit
Temperature control strategy Intermittent control of heating unit, cooling water flow control
Temperature control value 40 to 70 (default is 70) °C
Control accuracy *2 °C
Fault Alarm Equipped with (outputting a fault alarm signal by the MTP pump controller)
rated operational voltage 220 VAC (50/60Hz)
rated power MTP-2201 and MTP-3201: 300
MTP-4301: 500 VA
Cooling unit solenoid valve control voltage 24 VDC

1.8.2 Electrical connection of TMS function

When configuring the TMS function, it is necessary to connect the electrical wiring. To avoid misconnection, all connection terminals are
designed differently. Asummary is as follows:

(—) "TMS" port connecting cable. This cable harness is an accessory shipped with the pump. One end of the connecting cable is
connected to the "TMS" port on the front panel of the controller, and the other end is connected to the water cooling valve. The standard
length of this part is 1 meter (for other sizes, please contact Zhongke Jiuwei). For the MTP-3201 series and MTP-4301 series magnetic
levitation molecular pumps, there is still a third port interface connected to the temperature sensor interface of the pump body.

(Z) Heating unit wiring harness. This wiring harness is installed on the MTP pump and is connected to the "auxiliary heating" port on the
front panel. To ensure safety during TMS operation, a fuse is built into the wiring harness of the TMS heating unit.
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1.8.3 Cooling unit connection for TMS function

The TMS function must be used in conjunction with water cooling. The connection method of the water cooling tube is described in
Section [insert appropriate section number]0. Figure 18 Several recommended connection methods for the cooling unit are listed. For
units that include a normally closed solenoid valve (b), two water circuits are required for constant temperature control.

Maglev molecular pump
Controller coolant pipe

Continuous cooling JL 1
?J"-l:ﬁﬁ Switch control? = Maglev molecular pump
W . 1 Main body coolant tube
ater-cooling 30 -
equipment ]
aup Three-way solenoid valvi = T l L
i, |
COM M
EE "i frTR| Continuous
R MR E] 17 cooling
+ e ) +
=]
A g 'ﬁﬁ- Maglev molecular pump

Controller coolant pipe
Water-cooling
equipment

TRARSTR
e |

A _ Switch control

L — 1)

MWC  COM

NC Solenoid Valve

Maglev molecular pump
Main body coolant tube

b. Normally closed solenoid valve
Figurel8 TMS cooling unit connection

Note: When using a normally closed solenoid valve for cooling, the cooling water circulation device must also be stopped
simultaneously with the closing of the normally closed solenoid valve.

Note: The standard solenoid valve is a three-way solenoid valve with a valve interface size of Rc 1/4. If you need to choose another
solenoid valve, please contact Zhongke Jiuwei.

1.9 Purging function (optional)

When filling the MTP pump with reactive or corrosive gases (including hydrogen), please simultaneously introduce dry N2 or other
protective gases into the MTP pump through the purge port to prevent damage to the interior of the MTP pump.
Note:

When the purge function is not in use, please seal the purge port with a blind plate.

The purge port standardly equipped on MTP is a KF10 interface. If other sizes of purge ports are required, please contact Zhongke
Jiuwei.

The purge port position of the MTP (Magnetic Suspension Molecular Pump) is shown in Figure 191:
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Foreline Outlet Flange "'1 Purge Port Flange I Purge Port Flange

Figure:19 Connection of purge port (taking MTP-1601CTMS(ISO200F) as an example) Figure:20 Connection of purge port (taking
MTP-2201CTMS(ISO250F) as an example)
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Figure21 Connection of purge port (taking MTP-3201CTMS(ISO320F) as an example) Figure22 Connection of purge port (taking
MTP-4301CTMS(ISO320F) as an example)

1.10 Precautions for semiconductor applications

When applying MTP pumps to semiconductor equipment, please pay attention to the following aspects.

1. Power Supply: The power distribution system should be integrated with other semiconductor equipment and equipped with a separate
circuit breaker with a rated current of at least 10A, which can withstand an instantaneous surge of at least 10kArms current.

2. Emergency stop circuit (EMO): The EMO function can be achieved by directly powering off the MTP pump. At this time, the MTP pump
will trigger the external power supply abnormal power-down protection, and the rotor will fall onto the protective bearing, achieving a free

stop through friction with the protective bearing.

To ensure personal safety, the triggering device of the EMO should be placed away from the area where the MTP pump may pose a hazard

during operation.
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2 Operating Instructions

2.1 start

2.1.1 Confirmation items

Before starting, please make sure to confirm the following items again:
(=) Ensure that the installation of the MTP pump meets the requirements;
(Z) Ensure that the external power supply meets the requirements;
(=) Ensure that all cables are properly connected and securely fastened;

(9) Ensure that the vacuum pipeline has undergone leak rate testing.

2.1.2 Backing Pump

(—) Start the backing pump
Please start the backing pump before starting the MTP pump. After the backing pump is started, open the vacuum valve located on the
outlet flange side.
Note: Do not open the vacuum valve in advance to prevent oil and gas contamination from the preceding pump from flowing back and
contaminating the interior of the MTP pump.
Note: Do not frequently start and stop the MTP pump to avoid triggering overheat protection.

(Z) Shut down the backing pump
Before stopping the MTP pump, please first close the vacuum valve located on the outlet flange side, and then close the backing pump.
Note: It is prohibited to shut down the backing pump when the vacuum valve is not closed, to prevent oil and gas contamination from the
backing pump from flowing back and contaminating the interior of the MTP pump.

2.1.3 power on

Press the "On/Off" button on the control panel, and the button will light up in red. If there is no fault, the magnetic suspension
bearing will automatically operate and be in a suspended state. The "Power Status Indicator” on the front panel will display in green,
while the "Fault Status Indicator" and "Operating Status Indicator" will be off. At this time, the MTP pump is in standby mode.

2.2 operate

2.2.1 operating mode

The MTP pump is equipped with a REMOTE interface, RS232/485 interface, RS485 interface, and a monitoring module (optional), all of
which can be used to operate the MTP pump. However, only one interface can serve as the control port at a time (the default factory setting
is the RS485 interface) for functions such as start-stop control.

2.2.2 Start/Stop

The REMOTE port offers multiple methods to achieve the start-stop function of the MTP pump, and any one of them can be selected for
use.

(—) passive mode
Keep pins 19 and 37 of the REMOTE port open-circuited, and the MTP pump is configured in a passive start-stop control mode at this time.
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method start stop
Keep pin 1 and pin 21 short-circuited, then short-circuit pin 3 and pin 21 and maintain the short-circuit
for more than 0.3 seconds. . . .
1 Disconnect the connection between pin 1 and
pin21

Note: If you first short-circuit pins 3 and 21 before powering on the MTP pump, you must keep pins 3
and 21 short-circuited for more than 10 seconds.

. . Disconnect the connection between pin 1 and
2 Short circuit pin 1 and pin 3 pin3 P

HEMDTE-‘}FE'E [] ReMOTEPort
H‘] -'"d"'- Closed

180 - 21 4R & |
Pin 1-21 Status Hf‘ﬁ Open |
- w0380

ﬁ:J' % Closed . >0.3 seconds
o i

38 - 218K % | |
Pin 3-21 Status '}T ﬁ& Open J

EiiRE o WML Nz

Operating Status Stop Run - Stop -
Figure23 Passive start-stop operation mode 1
REMOT Ei% [C] ReMOTE Port
E_!” -ﬁ-— Closed
150 - 3K A
L.‘ :.F'F Eﬁ Open |
Pin 1-3 Status W
iz 4T 40 A5 ]! E 17 L

Operating Status Stop Run

Figure24 Passive start-stop operation mode 2
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(Z) active mode
Keep pins 19 and 37 of the REMOTE port shorted, and configure the MTP pump to active start-stop control mode.

method start stop
1. Supply 12-24VDC to pins 21 and 1.
2. Supply 12~24VDC to pins 3 and 1 for a duration of at least 0.3 seconds. Disconnect the power supply between pin 21
1 Note: Pin 1 is used as the reference ground for the 12~24VDC power supply. P and inplp Y P
Note: When the signal is inputted when the power switch of the pump is not closed, the voltage pin &
between pin 3 and pin 1 will persist for at least 10 seconds or longer.
By Supply 12~24VDC to pin 3 and pin 1. Disconnect the power supply between pin 3
Note: Pin 1is used as the reference ground for the 12~24VDC power supply. and pin 1.
REMOTE % |1 ReEMOTE Port
12V~ 24Y¥DC
218 - 1S
Pin 21 -1 Status I:“'
- 0 3EFEL I
L e | >0.3 seconds
. 12V~ 24VK :
IM - 1R & ¥
Pin 3 -1 Status oy
i iR 2 i A miT i bl
BT - geleg —
Operating Status Stop Run Stop
Figure25 Active start-stop operation mode 1
REMOTE#g L1 rRemoTEPort
12V ~24VDC
I - 184K & 4
Pin 3 -1 Status ﬂ
EiT i fEEL . AT El!
T& ﬁ- -t'*l': '5‘}' - L L L

Operating Status Stop Run Stop

Figure26 Active start-stop operation mode 2

2.3 Shutdown and restart

2.3.1 Restart during shutdown process

During the shutdown and deceleration process, the MTP pump can still perform re-acceleration without having to wait for a
complete shutdown.
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2.3.2 Restart after protection

is time, it is necessary to conduct troubleshooting and confirm that the "Operation Indicator Light" is no longer flashing. Please
perform the fault reset operation according to the following table before restarting the MTP pump.

(—) Passive control. Short-circuit pins 1 and 22 for at least 0.3 seconds.

(Z) Active control. Connect pin 1 to the power supply ground, connect pin 22 to the power supply positive terminal, set the power
supply voltage to 12~24VDC, and ensure the power supply duration is not less than 0.3 seconds.

2.3.3 shutdown

Please wait for the rotor to completely stop rotating after executing the "shutdown" command, and only then cut off the power
supply to the MTP pump once the "Operating Status" indicator light has turned off. The MTP pump completes the shutdown operation
when the "Power Status" indicator light is off and the magnetic bearing ceases to be levitated.

2.4LED

The front panel displays the current status of the MTP pump through three LED indicators: "Power Status", "Operating Status", and
"Fault Status".

Tablel4 Status Indication

Power on state

Acceleration state Deceleration state Alarm/fault status
(Suspended state)
Power status Green constant light Green constant light Green constant light Green c?nstant light
(Green) (It goes out during a power outage)

Illuminated state rotational speed
Blinking once Below 2000 rpm
Opefatingitate Blinking twice 2000rpm to 10000rpm

(Green (acceleration and
uniform speed process) / Blue Extinguish It does not affect this indicator light
(deceleration process))

Blinking three times 10,000 rpm to 20,000 rpm
Continuous flashing 20000rpm to 90% of rated speed
Light Rated speed * 90% to rated speed
fault conditions Alarm status: Orange indicator light flashing (The flashing pattern of the LED is used to indicate the type of alarm. See 6.2Section )
(Orange/Red) Fault status: The red indicator light flashes or is constantly on (The flashing pattern of the LED is used to indicate the type of fault. See 6.6Section)
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Figure27 Operating Status Indicator (taking the MTP-3201 series as an example)

The "REMOTE" port is used for interaction between the MTP pump and the REMOTE control signal. The connector used for the
REMOTE port is D-Sub37 (female connector, with the connecting screw being imperial #4-40)

Note: The product accessories do not include a D-Sub 37-pin male connector; it is recommended to use cables with a metallic shield
ensuring that the shields on both ends of the cable are grounded
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Note: The REMOTE control input signal is only valid when the REMOTE control mode is enabled.

Pin numbering

Table:

definition

15 Description of Passive Input Control Signal Pins

pinouts

1.37 Common terminal Common terminal (isolated from the casing)
19,37 Selection of input signal type When using a passive input signal, disconnect pins 19 and 37.
The following two start-stop methods are available:
1. Keep pin 1 and pin 21 short-circuited, then short-circuit pin 3 and pin 21 and maintain operation of the molecular
pump for at least 0.3 seconds;
If the short-circuit operation is performed before the power is turned on, the duration of the short-circuit should be no
3.21 Start-stop control less than 10 seconds;
Disconnect pin 1 and pin 21 to stop the molecular pump.
2. Keep the short-circuited 1st and 3rd pins to operate the molecular pump;
Disconnect pins 1 and 3 to stop the molecular pump;
This method does not require the use of a 21-pin.
2 RESET After the fault cause is eliminated, short-circuiting pin 1 and pin 22 for more than 0.3 seconds can reset the fault signal (the
fault light goes out).
When pin 1 and pin 4 are short-circuited, the control mode of the molecular pump is set to REMOTE control mode. At
REMOTE control enable L . R . . . . -
4 signal this time, the REMOTE control input signal is valid, and all control functions of the serial port, except for communication
8 functions, are disabled.
When pin 1 and pin 5 are disconnected, it is prohibited to start the molecular pump.
5 Start-up inhibit signal If the molecular pump is in operation, disconnecting pins 1 and 5 will cause the molecular pump to shut down.
Keep the short-circuit connection between pin 1 and pin 2 to enable this signal.
Disable the enable signal for . . - P A .
2 g When pin 1 and pin 2 are short-circuited, the inhibit start function is effective.
the start-up function
When pin 1is short-circuited to pin 23, the rotational speed switches from the normal operating state to the second
operating speed;
2 Second speed operation When the connection between pin 1 and pin 23 transitions from a short-circuited state to a disconnected state, the

signal

rotational speed switches from the second rotational speed operation to the normal operation state;
When utilizing this feature, it is necessary to set the second speed operation to "enabled" through serial communication
or the monitoring interface (see 3.4.18Section ).

Contact Signal Input

il 4 1 &) g &, Internal Power Supply (12V) B
Thisterminal s internal 1 W EALAEEN)
is terminal is internal
power positive (+) 1 11_. o iy — (ifrrjmon o) A
AT | y AT PR SFI  R = = %
=gy Common (0V)
THELR | L
J "' Tnput Signal Type Selection F
sROSETan
i o e . Start Input P
Jond =k o < | DA r
[
Stop Input !
B L T o A i
-l 1 1 r
i
Reset Input
i 1 i
e 74 4% p L |
2 J Start Inhibit
degy] | L& . | B L N
| External Control Enable
e 1 : i
i 1
Start Inhibit Enable
1
dw e = 8 ok
ra'
d Second Speed Operation
- %
I 14 BT
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Pin numbering

Tablel6 1: Description of active input control signal pins

definition

pinouts

Common terminal. When using active control, the common terminal is connected to the power supply reference

1.37 Common terminal
ground.
19,37 Selection of input signal type When using an active input signal, short circuit pins 19 and 37.
Two start-stop methods are available:
1. Connect pin 21 to 12~24VDC, then connect pin 3 to 12~24VDC and maintain the connection for at least 0.3 seconds
before starting the molecular pump;
3.21 Start/stop signal If the molecular pump has just been powered on, it requires a continuous power supply for at least 10 seconds before
it can be started; disconnecting the power supply at pin 21 will stop the molecular pump.
2. The molecular pump can be started by connecting 3 pins to 12~24VDC;
Disconnect the power supply of pin 3 to stop the molecular pump.
2 RESET After troubleshooting, the fault signal can be reset by connecting pin 22 to 12~24VDC for at least 0.3 seconds (the fault
light goes out).
When the 5-pin is disconnected from a 12~24VDC power supply, the molecular pump is prohibited from starting. If
5 Start-up inhibit signal the molecular pump is currently running, disconnecting the 5-pin from the DC power supply will stop the molecular
pump;
Connecting 2 pins to 12~24VDC enables this function;
REMOTE When the 4-pin is connected to 12~24VDC, the control mode of the molecular pump is set to REMOTE control mode.
4 . At this time, the REMOTE control input signal is valid, and all control functions of the serial port, except for the
Control enable signal - . .
communication function, are disabled.
Prohibi ing si
2 rohibit elf]ab!mg signal When the 2-pin is connected to 12~24VDC, the enable/disable start signal is activated;
activation
When the 23-pin is connected to 12~24VDC, the rotational speed transitions from the normal operating state to the
23 Second speed control signal second rotational speed;

When the 12~24VDC supply to pin 23 is disconnected, the rotational speed transitions to the normal operating state;
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2.5.2 Remote control operation port settings

When using the REMOTE control function, the "remote operation mode" signal needs to be changed to parallel port through the "port
selection input" signal of the REMOTE port. When the "port selection input" signal is turned off, regardless of how the "remote operation
mode" is set, the control port will automatically be set to parallel port. When the "port selection input” signal is turned on, any control port
can be selected in remote operation mode.

The default setting for remote operation mode is "I/0 REMOTE" (parallel port).

Control Selection

REMOTE port

REMOTE COM1 to COM3
Short circuit pin 1 and pin 4, or provide 12~24VDC (*1) parallel port parallel port
Disconnect pin 1 and pin 4, or disconnect 12~24VDC (*1) parallel port Serial ports (COM1 to COM3)

*1: The 1st pin of the REMOTE connector serves as the reference ground for the power supply
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Setting Range Pump status

The difference between the target rotational speed
value and the second speed target value exceeds 10%

When the rotational speed decreases, the MTP pump enters braking mode.
When the rotational speed increases, the MTP pump enters acceleration mode.

Wi 4
Speed AR IR
b Speed Reference +10%
i s

Speed Reference
W RE- .
Speed Reference -10%

" B TEEm
g

. d - Second Speed Reference +10
B

Second Speed Reference i

BTHNETE 1™

Second Speed Reference -10!
[ 3

Operation Status Normal Operation _ Braking _Normal Operation Acceleration Normal Operation

BT IE Y IPRELEAT ¥l IE ST A IERLETy

Mo iFE %
Second Speed Status OFF ON OFF

%

%o

The difference between the target rotational speed
value and the second speed target value is less than 10%

The speed variation is shown in the following figure

H':'i iSpeed Reference +10%
Speed L L T Second Speed Reference +10%

B AR

il
Speed Reference SRR -
Speed Reference -10% BRI
1y F g 1| Second Speed Reference -10%
Second Speed Reference
-
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BT ERET
AR E = il Fed]
Second Speed Status OFF ON OFF
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2.5.4 Prohibit starting function

The "start-up inhibit" signal can only be triggered after enabling the "start-up inhibit" function by shorting pins 1 and 2 of the
REMOTE terminal.

The relationship between the "start inhibit" signal and the operating state of the MTP pump is shown in Table 19.

Signal input description Schematic diagram of signal input Pump status
Closed A &
H &
First, disconnect the "start inhibit" signal (A), and then kR Upon receiving the "start" signal (B), the MTP pump
input the "start" signal (B). initiates the execution of the start command.
Open Kl
ON
Closed
MR, L] ] After the "start" signal (A) is input, the MTP pump does
First, input the "start" signal (A), and then disconnect A not execute the start command.
the "start inhibit" signal (B). After the "start inhibit" signal (B) is turned off, the MTP
FF B pump starts executing the start command.
Open 3 &h
ON
Closed 11- B Upon receiving the "start inhibit" signal (A), the MTP
ﬁ pump executes the command to slow down and shut
7 down.
Duri tion, input the "start inhibit" signal (A).
uring operation, input the “start inhibit" signal (A) ’ After disconnecting the "start inhibit" signal, the MTP
| |: ﬁ | pump can only be restarted by inputting the "start"
Open ! Y signal.
H &
ON

2.5.5 REMOTE control output port

The status of the REMOTE control output port is achieved through the on/off state of relays (CR1-CR8). Whether in REMOTE control
mode or serial port control mode, the REMOTE control output port remains effective.

The table below displays the rated contact capacity of Figure 31relays CR1 to CR9.

Maximum switching

Rated current Maximum current Minimum load

category Pnacid

parameter 30VDC/0.5A 0.5A 0.5A DC: 15W 10 mVDC/10uA
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o A
Normally Open
=&
L=
Run Status
Output

definition

-
LR | (RS CRT CRE | ChE
15 1% 18 i1 34 5 B 24
S0 B it 2 e
Normally Closed /Open Normally Open Normally Closed /Open
THEEE & - e W s
W B BEAE i i
TMS Status i i Alarm Status
Output External Control Output

Enable Status Output

Status Output

& ok i

CRS

§5 33

i

CRE

EA ®”EB i R

® if - H

Normally Closed /Open Normally Open  Normally Closed /Open Normally Open Normally Open

kL WaitE EWiEh DERE R
i L= 1l L (=] Wik
Fault Status  Brakin Normal Acceleration  Power Status
Output Status Output Operation Status Output Output
Status Output

Figure31 Schematic diagram of output state

Table:21 Description of REMOTE control output signal pins

Contact state

Operating Instructions

Itis closed during normal operation and disconnected in case of external power
Power status output 9,28 normally open .
failure
Output in acceleration state 10,29 normally open Closed under acceleration
11,30 normally open Close when reaching the set speed
Output under normal
operating conditions
12,30 normally closed Disconnect when reaching the set speed
Output in deceleration . . .
P . 13,32 normally open Closed during deceleration (braking)
(braking) state
14,33 normally open Closed in case of failure
Fault state output
165%33 normally closed Disconnect in case of failure
24,6 normally open Closed in alarm state
Alarm status output
25,6 normally closed Disconnect in alarm state
REMOTE control enables .
34,31 normally open Closed when using REMOTE control mode
output
It closes when the temperature of the MTP pump body reaches £10°C of the TMS
16,17 normally open .
function set temperature.
Temperature reaches the
state output
Disconn hen the temperature of the MTP pum reaches £10°C of the TM
35,17 normally closed isconnect when the temperatu e'o the pump body reaches +10°C of the TMS
function set temperature.
. When the second speed option is set to "enabled"”, and the second speed is selected,
Operational status output 7,26 normally open

it closes.
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2.6 TMS function (optional)

2.6.1 inspect

Please make sure to confirm:

(—) Isthe connection between the cable of the TMS heating unit and the "TMS" interface on the front panel of the controller safe and
reliable.

(Z) Isthe pipeline connection of the TMS cooling unit safe and reliable.

2.6.2 Start/Stop

When the power supply of the MTP pump is turned on/off, the TMS function will automatically start/stop. When the MTP pumpisin a
fault protection state, the TMS function will also automatically stop running.

2.6.3 working process

When the base temperature of the MTP pump falls below the temperature setting value of the TMS function, the TMS heating unit
operates while the TMS cooling unit is turned off. When the temperature of the TMS function exceeds the set value, the TMS heating unit
is turned off and the cooling unit is turned on. This process is repeated to maintain a constant temperature of the MTP pump body.
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3 Serial communication protocol

3.1 brief introduction

The MTP pump is equipped with serial communication interfaces including RS232 and RS485. Through these serial communication
interfaces, operating parameters can be configured, control commands can be issued, and the current status can be queried.

The MTP pump features two hardware serial communication ports: a COM1 port compatible with RS232/485 and a COM2 port
exclusively compatible with R$485. Both ports enable communication with the host computer and control of the MTP pump. Additionally,
the RS485 port supports PROFIBUS (optional). Furthermore, the monitoring module interface can be externally connected to an optional
monitoring module, allowing full command control and status display of the MTP pump through the monitoring module.

RS232/ 48508 [lPort "

Upper Computer Il -~ : -
) RS4RESH Ot -
oppercompurer | L. 4t HL A et il
o PROF 1BUS ' TTR:e
TTIE. = e | ﬂ]
Monitoring Module Port i J < ! '_rL
- — 'EF.':'I'E-:-#'-::’E” 'Eﬂ [ ﬂ‘ b T T eHN

BT T L BT EYE

Figure32 Serial Port (taking MTP-3201CTMS(ISO320F) as an example)

3.2setup
3.2.1 Communication Port

(=) Monitoring module interface: used for connecting the monitoring module (optional).

(Z) COM1 RS232/485 port: Serial communication can be achieved via R$232 or RS485. To ensure communication quality, the length of
the communication cable must not exceed 15 meters when using R$232 communication.

(=) COM2 RS485 port: Supports serial communication or PROFIBUS communication via RS485 (optional).
(@) The connectors used for the COM1 RS232/485 interface and COM2 RS485 interface are both D-Sub9 (female connector, with

connecting screws of imperial #4-40). Refer to the schematic diagram for the ports Figure 33. For the pin definitions of the ports, please
refer to Table 22.

Table: 22RS232/485 and RS485 pin positions

Communication mode RS232/485 port (D-Sub 9-pin) RS485 port (D-Sub 9-pin)
2 (TxD)
RS232 3 (RxD)
5 (GND)
7 (D) 7 (D)
RS485
8 (D+) 8 (D+)
3 (D)
PROFIBUS (optional)
8 (D+)
reserve 1, 4, 6*1, 9 1,2, 4,5, 6,9

The 6-pin of the RS232/485 port has an output voltage of 7VDC. Please do not use this pin, otherwise it may damage the peripheral devices.
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Figure 33Schematic diagram of pins for RS232/485 and RS485 connectors

3.2.2 Recommendations for communication cables

Factors such as the type, length, communication rate, and differences in communication devices of communication cables can affect
the quality of serial communication. It is recommended to use shielded cables or add EMI circuits. Depending on the actual working
environment, different grounding measures should be taken to improve communication quality.

(—) Both ends are grounded (electromagnetic shielding)
The two ends of the shielding layer of the communication harness are both connected to GND, which can minimize the noise interference
generated by the communication power supply, reduce the potential difference of the signal reference ground between the host computer
terminal and the serial port of the MTP pump, and improve the communication quality.

Shielding

I # 12 - B —
g |G| IIF ME e | R
W

Upper Computer Signal Wire ! { SignalWire | communication Module

LN __I Low-Impedance Ground Loop 3 - | ]
T 16 FEL 37 o (o : B

r T F 5 7 ¥ F I

P S A ST I A A ST AT A T A AT

GMD

Figure34 Grounding Example (Both Ends Grounded)

(Z) Single-point grounding (electrostatic shielding)
Since serial communication employs differential signals, maintaining a single-point grounding on the host computer side can reduce
interference caused by external interference sources.

) Shielding
I W P
. - o |
i B & | | f fi 6 | i A S
I iy Hl Signal Wire® .- j "__r ' SignalWire | Communication Module
Upper Computer | - —
WD-;—I ] |

- 4

Figure35 Grounding Example (Single-point Grounding)
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1. Communication lines should be situated as far away as possible from strong interference environments and should be avoided close to

power cables;

2. Place magnetic rings at both ends of the communication cables. The magnetic rings can reduce interference within the frequency range
of (150kHz-1GHz);

3. The communication cables are kept secure;

4. Lay communication cables separately within metal conduits as much as possible, and prohibit the simultaneous laying of power cables
and communication cables within the same metal conduit;

Communication

Power Line Cable
Th¥ AN
T T et
. | —
\ A I L
e S, W T # L
._.-"- i )
EHES oW '
Metal Barrier Metal Conduit G."‘:l:'

Figure: 36Example of cable installation in metal pipelines

Note:
(=) When powering on the MTP pump, do not plug or unplug the communication cable.

(Z) The communication interface is an electrostatic sensitive circuit, so please take anti-static measures during operation.

(=) In case of communication abnormalities, a measuring instrument (such as an oscilloscope) can be used to check whether the

communication waveform is normal.

a) Normal b) Abnormal (abnormal voltage amplitude)

Figure37 Example of differential signal waveform

3.2.3 rs485 communication
When using the RS232/485 port or RS485 port for RS485 communication, please ensure to confirm the following items:
(—) When the host computer is connected to multiple MTP pumps, the number of MTP pumps must not exceed 32.

(Z) The minimum response time for the MTP pump return is 5 ms, and the transmission/reception switching time of the host computer

must not exceed 5 ms.

(=) When using twisted-pair cables as communication cables, the cable length should be less than 1.2km. Terminal resistors (typical
value 120Q) should be configured at both ends of the communication cable.
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Figure38 RS485 one-to-one connection method
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Figure39 RS485 one-to-many connection mode

3.2.4 Factory parameters and settings

The factory parameters for the RS232/485 and RS485 ports are as follows. You can use the monitoring module (optional) or contact
after-sales service to change the communication parameters.

Table23 Communication Parameters

Communication parameters Factory default parameters Upper computer setting range
Baud rate 9600 bps 1200-56000 bps
Bit length 8 bit 7, 8bit
stop bit 1 bit 1, 2bit
check None None, Even, Odd
port RS232/485 RS232/RS485 single point Rszfs/fss“ﬁfj:i?nz"im
RS485 RS485 single point F;Ziii ilqnugl:s:::tt
RS485 ID (one-to-many) 1 1-127
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3.2.5 Communication port setting

The operation steps for configuring the operation port as a serial port are as follows:

1. Disconnect the "Port Selection" signal between pin 1 and pin 4 of the REMOTE port. Otherwise, the control port will automatically
be configured as the REMOTE port, and the control command function of the serial port will be disabled.

2. Change the operation port to a serial port according to the reference section.3.4.15

Table: 24Control Port

port type Control port notes
Parallel serial port REMOTE port REMOTE connector
COM1 RS232/485 port RS232/485 connector
serial port COM2 RS485 port RS485 connector, PROFIBUS (optional)
COM3 monitoring module port Monitoring module (optional)

Note: All commands, except for the MTP pump control commands, take effect simultaneously on any port.

3.2.6 Serial communication timeout setting

During the operation of the MTP pump, if the serial communication interruption time exceeds the set value, the MTP pump will
trigger communication timeout protection and slow down to a halt. The interruption duration of communication timeout can be changed
through serial communication or the monitoring module (optional). When set to "0", it indicates that the interruption of communication
timeout will not be triggered, and the default setting is 1 minute. The setting of communication timeout duration is valid for all serial
ports.

Table:25 Communication Timeout Duration Setting Parameters Table

Presets setrange notes

Communication timeout duration setting ‘ 1 minute ‘ 0to 500 minutes (in steps of 1 minute) ‘ Set to 0 to disable this function.

Note: When the communication timeout function is disabled, under certain special circumstances (such as a broken communication
cable), the MTP pump may not be able to be controlled to shut down. It can be urgently shut down through the EMO circuit or by directly
powering off the MTP pump and maintaining it for at least 2 seconds. At this time, the MTP pump will trigger an "external power supply
abnormal power-off" fault to achieve automatic protection shutdown.

3.3 Communication protocol
3.3.1 General description

During the operation of the MTP pump, if the serial communication interruption time exceeds the set value, the MTP pump will
trigger communication timeout protection and slow down to a halt. The interruption duration of communication timeout can be changed
through serial communication or the monitoring module (optional). When set to "0", it indicates that the interruption of communication
timeout will not be triggered, and the default setting is 1 minute. The setting of communication timeout duration is valid for all serial
ports.
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1.Command  2.Response

Figure40 Communication from the host computer to the MTP pump

Table26 Transmission Control Character

ASCII characters hexadecimal code function
STX 02 Start character of the transmission block
ETX 03 End character of transmission frame
ETB 17 End character of a non-final transmission block
Transport layer
ACK 06 Correctly receive the identifier
NAK 15 The identifier was not received correctly
@ 40 Grid frame ID character
# 23 Correctly execute the identifier
application layer
! 21 Identifier not executed correctly

3.3.2 Transmission data format

The transmitted data is in the form of hexadecimal encoding, and its value needs to be obtained by converting it into hexadecimal
encoding according to ASCII text.

Example: The data value to be transmitted is 12090 in decimal, which equals 2F3AHEX in hexadecimal. When converted to
hexadecimal encoding using ASCII text, the value becomes: 32 46 33 41, which represents the actual data transmitted.

3.3.3 Frame control (checksum)

The transmission frame undergoes parity check detection. First, initialize the LRC (checksum) to FFHEX. Next, perform an XOR
(exclusive OR) calculation on the LRC, computing all bytes in the frame that contain "STX", "ETB", and "ETX".
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Example: Calculate the string before LRC (LRC position is the initial value FFHEX):

ASCII STX 0 0 1 # ETX LRC

I
m
>
o
o
w
S
w
o
w
=
N
w
o
@
il
ul

Calculation of LRC:
02HEX XOR 30HEX XOR 30HEX XOR 31HEX XOR 23HEX XOR 03HEX XOR FFHEX = ECHEX
Calculate the string used for transmission after LRC:

ASCII STX 0 (1] 1 # ETX LRC

‘ HEX ‘ 02 ‘ 30 ‘ 30 ‘ 31 ‘ 23 ‘ 03 ‘ EC

When the data length is 7 bits and the MSB (most significant bit) is always 0, the LRC is set to 6CHEX by ECHEX.

3.3.4 control error

The MTP pump is equipped with a communication error redundancy function, which is described as follows:

(—) When the MTP (Magnetic Suspension Molecular Pump) returns "NAK" (Not Acknowledged, indicating a verification error), the host
computer will resend the transmission frame repeatedly;

(Z) When the MTP (Magnetic Suspension Molecular Pump) receives "NAK" from the host computer, the data frame will be transmitted
again;

(=) The above operation can be repeated up to 5 times.
After the communication command is received, the MTP pump sends "ACK" or "NAK" to the host computer. If the host computer does not
receive "ACK" or "NAK" after 2 seconds, please resend the transmission frame from the host computer.
When these communication statuses occur repeatedly, error messages will be displayed on the monitoring module or the host computer.

3.3.5 RS232/RS485 single-point connection: standard transmission frame

The transmission frame consists of a single transmission block or multiple transmission blocks. A transmission block comprises a start
control character, a transmission block number, a message (up to 255 characters), an end control character, and a checksum (LRC).
(=) The number of characters in the transmission frame is less than 256:

Character serial 1 ) 3 4 5 54n Sentl 54n2
number
ASCII STX 0 0 1 C: Cn ETX LRC

"STX": the starting character of the transmission block;
"ETX": The end character of the transmission frame.

(Z) The transmission frame contains a telegram character count of = 256 (total telegram characters = k*n+m, where n=255, m < 255,
and k=number of transmission blocks):

h -
The first one Character serial 1 2 3 4 5 5+n 5+n+1 5+n+2
. number
Transmission —mMM@™ -+ e
block ASClI STX 0 0 1 Cus Cun ETB LRC
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Character serial

The first one 1 2 3 4 5 5+n 5+n+1 5+n+2
. number

Transmission —™M—fH—— — — — — ——

block ASClI STX 0 0 2 Cas Can ETB LRC

Character

final sequence 1 2 3 4 5 5+n 5+n+1 5+n+2
Transmission number | |

block AsCll STX K Cu 2 Car Cin ETX LRC

"STX": the starting character of the transmission block;
"ETB": End of Transmission Block;
"ETX": The end character of the transmission frame.

3.3.6 RS232/RS485 single-point connection: control command

The control commands include operation commands and setting change commands for the MTP pump, and their command formats are
as follows:

SP CHR G e Cn

"SP": space character, control command identifier, with a value of 3FHEX;
CHR: Function code, refer to for specific explanation Table 28.

C1to Cn: Parameters. The parameters (from C1 to Cn) are represented in ASCII using hexadecimal encoding. When the message (SP, CHR,
and parameters) exceeds 255 characters, only "SP" and CHR are sent in the first transmission frame of the transmission frame. "SP" and
CHR are not sent in the second and subsequent transmission frames.

When the control command is executed correctly, the MTP pump returns a correct execution identifier "#". Otherwise, the MTP pump
returns an incorrect execution identifier "!", followed by three non-response codes.

(—) When there is only one transmission frame, that is, the number of telegram characters is less than 256 and the number of parameter
characters is less than 254 (n<254):

1. The host computer sends control commands to the MTP pump, and the MTP pump sends feedback characters "ACK" or "NAK" to the
host computer:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 SP CHR G | e Cn ETX LRC

ACK or NAK
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2. When the MTP pump correctly receives the control command, it executes the received control command;

3. The MTP (Magnetic Suspension Molecular Pump) sends the following transmission frames to the host computer, and the host computer
sends feedback characters "ACK" or "NAK" to the MTP pump:

MTP pump — host computer
Host computer = MTP pump

‘ STX ‘ 0 ‘ 0 ‘ 1 ‘ #or! ‘ ETX ‘ LRC

ACK or NAK

4. Send the next command as required.
(Z) When there are two transmission frames, that is, 256 = message characters <512, and 254 = parameter characters <510 (n <510):

1. The host computer sends a control command (the first transmission frame) to the MTP pump, and the MTP pump sends back a
character "ACK" or "NAK" to the host computer:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 SP CHR G e Cass ETB LRC

ACK or NAK

2. When the MTP pump correctly receives the control command, the host computer continues to send control commands (the second
transmission frame) to the MTP pump, and the MTP pump sends a feedback character of "ACK" or "NAK" to the host computer:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 Cose | e Cn ETX LRC

ACK or NAK

3. When the MTP pump correctly receives the control command, it executes the received control command;
4. The MTP (Magnetic Suspension Molecular Pump) sends the following transmission frames to the host computer, and the host computer
sends feedback characters "ACK" or "NAK" to the MTP pump:

MTP pump — host computer
Host computer = MTP pump

STX 0 0 1 #or! ETX LRC

ACK or NAK

5. Send the next command as required.
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3.3.7 RS232/RS485 single-point connection: query command

Use the query command to read the operating status and set values of the pump. The command format is as follows:

? CHR CRE. W e Cn

"?": Query command identifier, with a value of 3FHEX;

CHR: Function code. For specific explanation, refer to Table 28 Function Code List.

C1to Cn: Parameters. The parameters (C1 to Cn) are represented in ASCII using hexadecimal encoding. When the message (including '?',
CHR, and parameters) exceeds 255 characters, only the first transmission frame will send '?" and CHR, while the second and subsequent
transmission frames will not send '?' and CHR.

(—) When there is only one transmission frame, i.e., the number of telegram characters is less than 256 and the number of parameter
characters is less than 254 (n<254); and when using two transmission frames for return, the host computer sends a query command to the
MTP pump, and the MTP pump sends feedback characters "ACK" or "NAK" to the host computer:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? CHR [ Cn ETX LRC

ACK or NAK

(Z) When the MTP pump correctly receives the query command, it executes the received query command and sends the first
transmission frame containing query information to the host computer. The host computer then sends a feedback character of "ACK" or
"NAK" to the MTP pump:

MTP pump — host computer
Host computer = MTP pump

STX 0 0 1 SP CHR C | e C253 ETB LRC

ACK or NAK

(=) When the host computer correctly receives the first transmission frame, the MTP pump sends the second transmission frame
containing query information to the host computer, and the host computer sends a feedback character of "ACK" or "NAK" to the MTP
pump:

MTP pump — host computer
Host computer = MTP pump

‘ STX ‘ 0 ‘ 0 ‘ 2 ‘ Casa ‘ """" ‘ Cn ‘ ETX ‘ LRC

ACK or NAK

(9) Send the next command as required.
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3.3.8 RS485 multi-drop connection: standard transmission frame

To identify a network frame and ensure compatibility with standard transmission frames, three characters are added to the
transmission frames of RS485 multi-drop connections: one network frame ID character "@" and two network frame ID numbers.

The network frame ID number is used to identify the MTP pump, with a range from 1 to 127. The interpretation method is as follows:
first, convert the network frame ID number to hexadecimal encoding format, and then convert each bit to hexadecimal encoding

according to ASCII text to obtain the characters of the transmission frame.

Example: Network frame ID characters and numbers in multi-point connection:

ASCII @ 0 1
Network frame ID number "1"

HEX 40 30 31
ASCII @ 6 4

Network frame ID number "100"
HEX 40 36 34
ASCII @ 7 F

Network frame ID number "127"
HEX 40 37 46

The transmission frame consists of a single transmission block or multiple transmission blocks. A transmission block comprises a network
frame ID character, a network frame ID number, a start control character, a transmission block number, a message (up to 255 characters),
an end control character, and a check sum (LRC).

(=) The number of characters in the transmission frame's report is less than 256:

1 2 3 4 5 6 7 8 8+n 8+n+l 8+n+2

ASCII @ F. Fa STX 0 0 1 C Cn ETX LRC

"@": network frame ID character;
"STX": the starting character of the transmission block;
"ETX": End of Transmission Frame character.

(Z) The number of characters in the transmission frame's message is = 256 (total number of characters in the message = k*n+m, where
n=255, m < 255, and k=number of transmission frames):

The first 1 2 3 4 5 6 7 8 8+n 8+n+1 8+n+2
transmisson—mm——p——m"->—FH-—--——4+————+ -+ s
framg ASCII @ F. F. STX 0 0 1 Cus Cin ETB LRC
Sl 1 2 3 4 5 6 7 8 8+n 8+n+1 8+n+2
transmission -————f——— oo -
frame ASCII @ F F STX 0 0 2 Cos Czn ETB LRC
final 1 2 3 4 5 6 7 8 8+n 8+n+1 8+n+2
Transmission ——m——+——— — oo
frame ASCII @ Fi F2 STX k Cix . ETX LRC

'@": network frame ID character;

"STX": the starting character of the transmission block;
"ETB": End of Transmission Block;

"ETX": End of Transmission Frame character.
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3.3.9 RS485 multi-drop connection: control command

The control commands include operation commands and setting change commands for the MTP pump, and their command formats
are as follows:

SP CHR CoE N S N ol Cn

"SP": space character, control command identifier, with a value of 3FHEX;

CHR: Function code. For specific explanation, refer to Table 28;

C1to Cn: Parameters. The parameters (from C1 to Cn) are represented as ASCIl encoded hexadecimal values. When the message (SP, CHR,
and parameters) exceeds 255 characters, only "SP" and CHR are sent in the first transmission frame of the transmission frame, and "SP"
and CHR are not sent in the second and subsequent transmission frames.

When the control command is executed correctly, the MTP pump returns a correct execution identifier "#". Otherwise, the MTP pump
returns an incorrect execution identifier "!", followed by three non-response codes.

(—) When there is only one transmission frame, i.e., the number of message characters <256 and the number of parameter characters <
254 (n <254):

1. The host computer sends control commands to the MTP pump, and the MTP pump sends feedback characters "ACK" or "NAK" to the
host computer:

Host computer = MTP pump
MTP pump — host computer

@ F1 F STX 0 0 SP CHR [ Ca ETX LRC

ACK or NAK Fi F2

2. When the MTP pump correctly receives the control command, it executes the received control command:
3. The MTP (Magnetic Suspension Molecular Pump) sends the following transmission frames to the host computer, and the host computer
sends feedback characters "ACK" or "NAK" to the MTP pump:

MTP pump — host computer
Host computer = MTP pump

@ Fi F2 STX 0 0 1 #or! ETX LRC

ACK or NAK F1 F2

4. Send the next command as required.

(Z) When there are two transmission frames, that is, 256 = message characters <512, and 254 = parameter characters <510 (n <510):
1. The host computer sends control commands to the MTP pump (the first transmission frame), and the MTP pump sends feedback
characters "ACK" or "NAK" to the host computer:

Host computer = MTP pump
MTP pump — host computer

@ F1 Fa STX 0 0 SP 1 CHR G| e Cosz ETB LRC

ACK or NAK F1 F2

2. When the MTP pump correctly receives the control command, the host computer continues to send control commands (the second
transmission frame) to the MTP pump, and the MTP pump sends a feedback character of "ACK" or "NAK" to the host computer:
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Host computer = MTP pump
MTP pump — host computer

@ Fi F2 STX 0 0 2 Coss | oo Cn ETX LRC

ACK or NAK Fi F2

3. When the MTP pump correctly receives the control command, it executes the received control command:

4. The MTP (Magnetic Suspension Molecular Pump) sends the following transmission frames to the host computer, which then sends a
feedback character of "ACK" or "NAK" to the MTP pump:

MTP pump — host computer
Host computer = MTP pump

@ Fu F2 STX 0 0 1 #orl! ETX LRC

ACK or NAK F1 F2

5. Send the next command as required.

3.3.10 RS485 multi-point connection: query command

Use the query command to read the operating status and set values of the pump. The command format is as follows:

? CHR G 0 | e Cn

"?" . Inquiry command identifier, with a value of 3FHEX;

CHR: Function code, refer to for specific explanation Table 28;

C1to Cn: Parameters. The parameters (C1 to Cn) are ASCII represented by hexadecimal encoding. When the message (?, CHR, and
parameters) exceeds 255 characters, only the "?" and CHR are sent in the first transmission frame of the transmission frame, and the
second and subsequent transmission frames do not send the "?" and CHR.

(—) When there is only one transmission frame, i.e., the number of telegram characters is less than 256 and the number of parameter
characters is less than 254 (n<254); and when using two transmission frames for return, the host computer sends a query command to the
MTP pump, and the MTP pump responds with the characters "ACK" or "NAK" to the host computer:

Host computer = MTP pump
MTP pump — host computer

@ Fi F2 STX 0 0 1 ? CHR G | e Cn ETX LRC

ACK or NAK F1 F2

(Z) When the MTP pump correctly receives the query command, it executes the received query command and sends the first
transmission frame containing the query information to the host computer. The host computer then sends a feedback character of "ACK"
or "NAK" to the MTP pump:
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MTP pump — host computer
Host computer = MTP pump

@ F1 Fa STX 0 0 1 SP CHR & | R Casz ETB LRC

ACK or NAK F1 F2

(=) When the host computer correctly receives the first transmission frame, the MTP pump sends the second transmission frame
containing query information to the host computer, and the host computer sends a feedback character of "ACK" or "NAK" to the MTP

pump:

MTP pump — host computer
Host computer = MTP pump

@ F F2 STX 0 0 2 [ Cn ETX LRC

ACK or NAK Fi F.

(I9) Send the next command as required.

3.3.11 RS485 multi-drop connection: broadcast command

When the network frame ID is set to 0 (hexadecimal code "30"), it can enable all MTP pumps connected to the network to perform
startup or shutdown operations, but each MTP pump does not provide any response feedback:

Host computer = MTP pump
MTP pump — host computer

@ 0 0 STX 0 0 1 SP E parameter ETX LRC
no response
parameter project data format notes
‘ 1 ‘ Operation command ‘ 8-bit hexadecimal ASCII code ‘ see

Table: 270perating commands for multipoint broadcasting of MTP pumps

Operation command price

start 1

shutdown 2
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3.3.12 precautions

Factors such as cable type and length, communication rate, and communication equipment can all affect communication quality.
Therefore, it is essential to communicate in accordance with the communication protocol. Figure 41Below is an example block diagram
illustrating an effective communication process from command transmission to response data reception:

Send command (A)

| i . i

v | -I"'.-'\.-_:'ll".'"."' ] ALK :&J—’Li“?

Host computer il ' LR [4) (1]
Send (A) Send command (B) Send (B)
....... S cr S Ty —
: Ak [ mBEE . ACK [sEE

i . | [ i sl ! R

Communication module ["lﬁ LY LA} I'LH (Bl | 1B

Reply (A) Acknowledgment reply (A) Reply (B) Acknowledgment reply (B)

Figure4l Example block diagram of effective communication process

When the MTP pump receives a command, it will reply with "ACK" or "NAK" within approximately 2 seconds to indicate the reception
status. If no reply is received, it indicates that the MTP pump may not have received the command, and the command should be resent.
When the MTP pump fails to reply multiple times in succession, it is determined that there is a communication anomaly.

When the character "ETX" is received, it indicates that data reception is complete. After receiving "ETX", the reception of "LRC" (check
sum) signifies the end of the acceptance process.

When receiving commands with different response data sizes, this process can improve communication efficiency. However, when

judging the completion of the receiving process based on the number of received characters, please check whether "ETX" is received and
whether the LRC check sum is correct.

After sending a command, the waiting timer needs to be reset to zero when response data is received. When a large amount of
response data is received, the response process of the tool software may time out, potentially preventing the acquisition of all data.

During communication, always check the LRC checksum of the response data. If the LRC checksum is incorrect, do not use the
received data and consider the communication as failed. You can receive the response data again according to the following method.

After receiving the response data, send "NAK" within 1500ms, and then receive the response and obtain data from the MTP pump.
When using RS485, it takes at least 1ms after sending "NAK" to receive the response data.

If there is a communication anomaly, you can repeatedly attempt to re-establish communication:

Send command (A)

oy | AESY NAK, NAK ALK
Host computer | LA R BHE (4] | RN
Send (A) Send (A) Send (A)
i ALK ok M 2]
- y R 4
Communication module _I=u "':"_ % A B (4) EIs iy
Reply (A) Acknowledgment reply (A) Acknowledgment reply (A) Acknowledgment reply (A)

Figure42 Response reset process

When sending commands before receiving MTP pump data, the content of the response data may not match the sent command.

In this case, please stop communication for about 5 seconds to clear all receive buffers of the tool software, and then restart
communication:
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Send command (A) Send command (B)

bl | RERE Eikdr & ACK

Host computer LA} LB} THE (B)
Send (B)
o ACK ACK WEEs (or
¥y " 1
Communication module -"IH- LAd ['Iju. LB i i.-! Ll iU} [.\I_ AL
Reply (A) Reply (B)  Acknowledgmentreply (A) Acknowledgmentreply (B)

Figure43 Example response when commands are sent continuously

When using RS485, do not send commands while sending response data from the MTP pump, otherwise it may cause communication
errors:

Fa | REGS W % fr 4

Host computer LA :' ': H ¥
Send command (A) Send command (B)
i, 4 Al | B
Communication moaule I“l i.ﬂ[ "l: '!l -I' |'J'] ::EJ_ | lﬂ- :|'
Reply (A) Acknowledgment reply (A)

Figure44 Example of crosstalk caused by sending commands during data response process

1: When using RS485 communication, the transition time
. . from sending to receiving state on the host computer
If there is only one block, there is no need to should be less than 5 seconds.
consider the process within the dashed box.
2: In multi-point communication, incorrect addressing is

r-—-r———~>"~>"~>""™>"~>"™"77 1 N ) prone to occur.
i | (rime cavioo ) L irsassiminng, LR
:: ____________ Send Command [(containing N blocks) %i‘ﬂ%q&%%} Hﬂ- ]EH/J‘?E)%’/I‘ o
ER%*’F?%NU%%‘% v 2k Z RUEWE, B RAEFEMBEAE
& HEHE P4 (107 72 B, kel Wt .
Block Sequence Number: k=1
Im - T e
: S (k)
Send Block (k)
I 1% No (Timeout: 2s)
| @ﬂ & (En2r)
: ACK Received =)
FE Retried No
______ Lo ___,
I k=k+1 ! =
e __ 52% No2*
A 7E Yes
l No 7,5

e — T R D=

Last Block =

7E Yes
C mngsmsy ) ( mmgsen )

Communication Success Communication Failure

Figure45 Example of communication sending process
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1*: Address conflicts may occur in multidrop communication.

Ifthg[je is %”ly one bloc'kht'he[}e i(sj nohngeg to 2*: RS485 requires 1-second inter-block delay before retransmission.
consider the process within the dashed box. Acknowledgment Received 3*: Node addressing is mandatory for RS485 multidrop networks.
=== 1 - -~ -
| | (F_VL%:?%W CENANE ) 1R* 2 RO, 2 R AEAT AR IE A IE 6 (1
- ____ Dlo
AT AR R E l 2: \ff?ﬁl?sél%ﬁiﬂﬂﬂ'y FRUSE B f5 iR 1D FE
FE A P F 7 12 . YORIEHG 4o

ok ISl ey | 3% i FARS485 % AU R B AR M.
|

7 GEIF2F8) No (Timeout: 2s)

PRI (o)

Block Received (k) Hves Retried

LRC Verification

|r k=k+1 [ JI%EACK R IENAK

A Send ACK L 9% Pk Send NAK 9%

________ — ’:\ET;@;\LI&Z T

ETX Received I;Eé Yes !

( RSB RS ) ( R S )

Acknowledgment Success Acknowledgment Failed

Figure46 Example of communication receiving process

Communication Start

If there is only one block, there is no need to ( IFUEIER )
consider the process within the dashed box. L

| s N
B ~— 7 RS485 ZHUEIH ==
IR LI IR, UJE 58 - "
LA *é%‘tﬁm%zzagzplaves

Command Transmission

e}

Success
7 Yes

[SEEEE

Acknowledgment
Response

e}

Success

& Yes

oE |
S

r 1
I PR — kit : ‘ ity | |

Next Address Polling* Decoding Error
|

: e TSI E R ERS =
| RS485 Multi—DrB;;I -
|
|

Network Established | £ ves

__ === Final Alddress Verification

( TBIRGE R )

Communication Termination

Figure47 Example of communication cycle process
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3.4 Command specification

3.4.1 Function code list

Table: 28List of Function Codes

function code Command/Query Name function
? D Read real-time rotational speed Read the measured rotational speed
sp E Issue operation command Send start, stop, and reset commands (ve}lid when the control port is set to the
current serial port)
? F Read real-time error information Read detected errors
? M Read operation mode and real-time error information Read the pump operation mode and detect errors
? d Read the target rotational speed and the set value of TMS Read the set values of the target rotational speed and TMS temperature
target temperature
? e Read the temperature value of the motor Read motor temperature
? f Read the settings of the control port, TS, and emergency Read various settings (control port, TMS function, and emergency exhaust valve)
exhaust valve
SP h Set the target rotational speed setting value Change speed setting
? h Read the set value of target rotational speed Reading speed setting
? m Read operation mode, errors, and alarms Read operation mode, errors, and alarms
? g Read the current error record Read error record
) [ Read the status of TMS, motor, and controller Read TMS temperature, motocr;re]:gl:ft::,pr:rzzlr':urrent, measured speed, and
? = Read optional functions Read each setting value of the project
SP = Set optional functions Modify each setting value of the project
? { Read the status of the molecular pump Read the model number and damaged points of the molecular pump
? } Read historical error records Read error records with detection time
SP 0 Set the second speed function parameter Change the second speed function setting (second speed option)
? 0 Read the second speed function parameter Read the second speed function setting (second speed option)
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3.4.2 Read real-time rotational speed

Function: Read the rotational speed of the MTP pump.

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? D ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 sp D Parameters 1 ETX LRC
to2
parameter project data format notes
1 System reservation 56-bit hexadecimal ASCII
2 Measure rotational speed (unit: Hz) 16-bit hexadecimal ASCII
Example: Real-time rotational speed: 01C2HEX = 450DEC: 450Hz (27000 rpm)
parameter 2
AsCII *1 1 *1 1 il bl *1 1 1 *1 *1 1 *1 *1 0 1 C 2
HEX 30 31 43 32

*1: System reservation

3.4.3 Issue operation command

Function: Send MTP pump operation commands: start, stop, and reset. This command is valid when the control port is set to serial port.

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0

Parameter 1

ETX

LRC
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Host computer = MTP pump
MTP pump — host computer ACK

STX 0 0 1 # ETX LRC

parameter project data format notes

1 Operation command Eight-bit hexadecimal ASCII ‘ For operation commands, refer to

Table29 MTP Pump Operation Commands

Operation command price

start 1
shutdown P
reset 4

Example: Pump operation command: 04HEX = 04DEC: Reset

ASCII 0 4

HEX 30 34

3.4.4 Read real-time error information

Function: Read the detected real-time error messages. These data are the same as the data from parameters 2 to 82 in the next section.
The correspondence between error messages and numerical values is as follows:
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fault information

Table:30 Error message values

fault information

fault information

Loss of motor temperature detection

RAM error 0 Signal 31 System reservation 62

EEPROM error 1 TMS temperature is too low 32 System reservation 63

TMS overheating 1 2 AMB communication failure 33 System reservation 64

TMS circuit breaker is open 3 System reservation 34 System reservation 65

TMS overheating 2 4 Loss of TMS detection signal 35 System reservation 66

Abnormal power loss of external power 5 System reservation 36 System reservation 67

supply

Power Failure 6 System reservation 37 System reservation 68

Overspeed 1 7 System reservation 38 System reservation 69

Motor drive overvoltage 8 System reservation 39 System reservation 70

System reservation 9 System reservation 40 System reservation 71

Internal overheating of the controller 1 10 System reservation 41 Abnormal braking 72

Motor drive overcurrent 11 System reservation 42 Abnormal acceleration 73

Motor drive overload 12 Alarm: Unbalanced AY 43(*1) TMS voltage mismatch 74

Disturbance AY 13 Alarm: Unbalanced BY 44(*1) under voltage 75

Disturbance AX 14 Warning: Unbalanced Z 45(*1) Magnetic bearing overcurrent 76

Disturbance BY 15 System reservation 46 fan failure 7
Disturbance BX 16 System reservation 47 Serial communication timeout 78(*2)

Disturbance Z 17 System reservation 48 System reservation 79

motor overheating 18 System reservation 49 System reservation 80

System reservation 19 Motor drive failure 50 System reservation 81

Internal overheating of the controller 2 20 System reservation 51 System reservation 82

System reservation 21 Abnormal motor identification resistance 52 System reservation 83

System reservation 22 Drive current fault 53 System reservation 84

System reservation 23 Cooling fan failure 54 System reservation 85

Motor drive communication failure 24 Drive CPU failure 55 System reservation 86

Warning: Level 1 damage limit 25(*1) System reservation 56 System reservation 87

Warning: Level 2 damage limit 26 Magnetic bearing overcurrent 57 Overspeed 4 88

Not allowed to start 27 DSP initialization failed 58 System reservation 89

Loss of speed detection signal 28 Acceleration fault 59 Internal overheating of the controller 3 90
Overspeed 2 29 System reservation 60 Warning: Operation timeout 91(*1)
Overspeed 3 30 System reservation 61 Warning: Overload 92(*1)

54
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*1: The "Attention" or "Alarm" message displayed at this time does not indicate that the MTP pump is in a fault state. The MTP pump
continues to operate while the error message is displayed.

*2: When the communication timeout is set to "0", error 78 is disabled.

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? F ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer ACK
STX 0 0 1 sp F Parameters 1 ETX LRC
to81
parameter project data format sign
1 Number of errors 8-bit hexadecimal ASCII Atotal of 80 errors
Error 1 8-bit hexadecimal ASCII
2t081("1) e e (*2)
Error 80 (*1) 8-bit hexadecimal ASCII

1: The maximum number of errors may vary depending on the software version of the MTP pump. It is recommended to design the tool

software for variable-length data.

*2: After the corresponding error message has been sent. The most recent error corresponds to the largest parameter number. When the
number of detected errors exceeds the maximum, the parameter values for the exceeding errors are set to 0.

Example: Error count: 02HEX = 2DEC: 2 errors

Error 1: ODHEX = 13DEC: Perturbation AY
Error 2: OFHEX = 15DEC: Perturbation BY

Error 3 to 80: 00HEX: No error detected

parameter 1 3 [3
ASCII 0 2 0 D 0 F 0 0 0 0 0 0
HEX 30 32 30 44 30 46 30 30 30 30 30 30

79

80

81

30

30

30 30

30

30
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3.4.5 Read operation mode and real-time error information

Function: Read the pump's operating mode and detect real-time error messages. The detected error data is the same as the data
from "reading real-time error messages".

Table31 Operation Mode

Operating Not normal Deceleration self- In the process| Calibration

System

spension accelerate

mode suspended operation (braking) inspection |of calibration| completed | reservation
price 1 2 3 4 5 6 7 8 9, 10, 11
Transmission frame:
Host computer = MTP pump
MTP pump — host computer
STX 0 0 1 ? M ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer ACK
STX 0 0 1 sp M Parameters 1 ETX LRC
to 82
parameter project (ETER{TEL sign
1 Operating mode 8-bit hexadecimal ASCII refer to
2 Number of errors 8-bit hexadecimal ASCII Up to 80 errors
Error 1 8-bit hexadecimal ASCII
UV . B B " (*2)
Error 80 (*1) 8-bit hexadecimal ASCII

*1: The maximum number of errors may vary depending on the software version of the MTP pump. It is recommended to design the tool
software to accommodate variable-length data.

*2: After the corresponding error messages have been sent, the most recent error corresponds to the largest parameter number. When the
number of detected errors exceeds the maximum value, the parameter values for the exceeding errors are set to 0.

Example: Pump operation mode: 0IHEX = 1DEC: Suspension

Error count: 02HEX = 2DEC: 2 errors
Error 1: ODHEX = 13DEC: Perturbation AY
Error 2: OFHEX = 15 DEC: Perturbation BY
Error 3 to 80: 00HEX: No error detected

parameter 1 2 3 4 5 6 80 81 82
ASCII 0 1 0 2 0 D 0 F 0 0 0 0 0 0 0 0 0 0
HEX 30 31 30 32 30 44 30 46 30 30 30 30 30 30 30 30 30 30
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3.4.6 Read the target rotational speed and the set value of TMS target temperature

Function: Read the "target speed set value" and the TMS set temperature value. The "target speed set value" data is the same as the

"read target speed set value" data.

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? d ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer ACK
‘ STX ‘ 0 ‘ 0 ‘ 1 ‘ sp ‘ d Parameters 1 ETX ‘ LRC
to2
parameter project data format notes
1 Target rotational speed setpoint (unit: Hz) 16-bit hexadecimal ASCII
2 TMS temperature set value (unit: °C) 16-bit hexadecimal ASCII
Example: Target speed setting value: 01F4HEX = 500DEC: 500Hz (30000rpm)
TMS set temperature value: 0046HEX = 7T0DEC: 70°C
parameter 1

ASCII 0 1 F 4 0 0 4 6

HEX 30 31 46 34 30 30 34 36
3.4.7 Read the temperature value of the motor
Function: Read motor temperature.
Transmission frame:
Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? e ETX LRC
ACK
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Host computer = MTP pump

MTP pump — host computer
ACK
STX 0 0 1 SP e Parameter 1 ETX LRC
parameter project data format notes
‘ 1 ‘ Motor temperature (unit: °C ) ‘ 16-bit hexadecimal ASCII ‘ ‘

Example: Motor temperature: 0014HEX = 20DEC: 20°C

ASCII 0 0 1 4

HEX 30 30 31 34

3.4.8 Read the settings of the control port, TMS, and emergency exhaust valve

Function: Read various settings (control port, TMS function, emergency exhaust valve, etc.).

Table32 Control Port

Control port REMOTE RS232/485 port (COM1) | RS485 port (COM2) Monitor Port System reservation

price 1 2 5 6 3,4

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? f ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 P f Parameters 1 ETX LRC
to4
parameter project data format notes
1 Control port setting Eight-bit hexadecimal ASCII see
00HEX: Enabled; All oth t 00HEX:
2 TMS function setting Eight-bit hexadecimal ASCII R . OpestieRce
Disabled
3 System reservation Eight-bit hexadecimal ASCII
HEX: E H h HEX:
4 Emergency exhaust valve setting Eight-bit hexadecimal ASCII 00 nabled,Dailslaot:lezrs except 00
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Example: Control port setting: 0IHEX: I/O REMOTE
TMS function setting: 00HEX: Enable
Emergency exhaust valve setting: FFHEX: Disabled

parameter 1 2 3 4
AsCII 0 1 0 0 *1 *1 F F
HEX 30 31 30 30 46 46

*1: System reservation

3.4.9 Set the target rotational speed setting value

Function: Changes the "target speed setpoint". The lower limit of the target speed setpoint is 50% of the rated speed. When the
setpoint is less than the lower limit, the target speed is automatically set to the lower limit value; the upper limit of the target speed
setpoint is the rated speed. When the setpoint is greater than the upper limit, the target speed value is automatically set to the upper
limit value. The display effect of the "Run" indicator LED does not change with the change of the "target speed setpoint".

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 SP h Parameter 1 ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 # ETX LRC
parameter project data format notes

‘ 1 Target rotational speed setpoint (unit: Hz)

16-bit hexadecimal ASCII code ‘

Example: Target speed setting value: 0190HEX= 400DEC: 400Hz (24000rpm)

ASCII

0

1

9

0

HEX

30

31

39

30
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3.4.10 Read the set value of target rotational speed

Function: Read the "Target Rotation Speed Setpoint". This value is identical to parameter 1 of "Read Target Rotation Speed and TMS
Target Temperature Setpoint".

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? h ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 SP h Parameter 1 ETX LRC
parameter project data format notes

‘ 1 Target rotational speed setpoint (unit: Hz)

16-bit hexadecimal ASCII code ‘

Example: Target speed setting value: 012CHEX = 300DEC: 300Hz (18000rpm)

ASCII 0 1 2 C

HEX 30 31 32 43

3.4.11 Read operation mode, errors, and alarms

Function: Read operation mode, error, and alarm information. The relationship between alarm information and corresponding values is as
follows: % 33
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Table33 Alarm Information

position Alarm information 16-bit hexadecimal value
0 System reservation 0001
1 Warning: Level 2 damage limit 0002
2 Warning: Level 1 damage limit 0004
3 Alarm: Unbalanced AY 0008
4 Alarm: Unbalanced BY 0010
5 Warning: Unbalanced Z 0020
6 Alarm: Operation timeout 0040
7 Alarm: Overload 0080
8 System reservation 0100
9 System reservation 0200
10 System reservation 0400
11 System reservation 0800
12 System reservation 1000
13 System reservation 2000
14 System reservation 4000
15 System reservation 8000
Transmission frame:
Host computer = MTP pump
MTP pump — host computer
STX 0 1 ? m ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 1 sp m Parameters 1 ETX LRC
to 82
parameter project data format sign
1 Operating mode 8-bit hexadecimal ASCII code see
2 give an alarm 16-bit hexadecimal ASCII code see
3 Number of errors detected 8-bit hexadecimal ASCII code Up to 79 errors
Error 1 8-bit hexadecimal ASCII code
482 (*1) (*2)
Error 79 8-bit hexadecimal ASCII code
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*1: The maximum number of errors may vary depending on the software version of the MTP pump. It is recommended to design the tool
software to accommodate variable-length data.

*2: The most recent error corresponds to the maximum parameter value. When the number of detected errors exceeds the maximum, the
parameter values for the exceeding errors are set to 0.

Example: Pump operation mode: 01HEX = 1DEC: Suspended

An alarm has been detected: 000CHEX = 0004 DEC (first-level damage limit) + 0008 DEC (imbalance AY)
Error count: 02HEX =2DEC: 2 errors

Error 1: ODHEX = 13DEC: Perturbation AY

Error 2: OFHEX = 15DEC: Perturbation BY

Errors 3 to 79: 00HEX: No errors detected

parameter 1 2 3 4 5 6 80 81 82
ASCII 0 1 0 0 0 C 0 2 0 D 0 F 0 0 0 0 0 0 0 0
HEX 30 | 31 | 30 | 30 | 30 | 43 | 30 | 32 | 30 | 44 | 30 | 46 | 30 | 30 30 | 30 | 30 | 30 | 30 | 30

3.4.12 Read the current error record

Function: Read "Error Log". Read the last 10 errors detected.
Transmission frame:

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? g ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
P ters 1
STX 0 0 1 sp arameters ETX LRC
toll
parameter project data format notes
1 The number of "error records" 8-bit hexadecimal ASCII Up to 10 errors
2-11 (*1) Error Record 1 to Error Record 10 8-bit hexadecimal ASCII

*1: The most recent error corresponds to the smallest parameter value. When the number of detected errors exceeds the maximum, the
parameter values of the exceeding errors are set to 0.

Example: When 3 historical errors are detected:
Number of error records: 03HEX = 3DEC: 3 errors
Error Record 1: OFHEX = 15DEC: Perturbation BY
Error record 2: 0DHEX = 13DEC: Perturbation AY
Error Record 3: 12HEX = 18DEC: Motor Overheating
Error records 4 to 10: 00HEX: No error records
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parameter 1 K] 4 6 7 8 10 11
AsCll 0 3 0 F 0 D 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HEX 30 | 33 | 30 | 46 | 30 | 44 | 31 | 32 | 30 | 30 | 30 | 30|30 |30 | 30|30 3 | 3 |3 |30 30 | 30

3.4.13 Read the status of TMS, motor, and controller

Function: Read TMS temperature, motor temperature, motor current, measure rotational speed, and controller temperature. The
motor temperature value is the same as the value read by "Read Motor Temperature". The measured rotational speed value is the same

as parameter 2 of "Read Real-time Rotational Speed" (measuring rotational speed).

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? [ ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 sp [ Parart‘;e;ers ! ETX LRC
parameter project data format notes
1 System reservation 120-bit hexadecimal ASCII code
2 TMS temperature (unit: °C) 16-bit hexadecimal ASCII code
3 Motor temperature (unit: °C ) 16-bit hexadecimal ASCII code
4 System reservation 8-bit hexadecimal ASCII code
5) Motor current (unit: 0.1A) 8-bit hexadecimal ASCII code
6 System reservation 24-bit hexadecimal ASCII code
7 Measure rotational speed (unit: Hz) 16-bit hexadecimal ASCII code
8 System reservation 48-bit hexadecimal ASCII code
9 Controller temperature (unit: °C) 16-bit hexadecimal ASCII code

Example: TMS temperature: 0046HEX = TODEC: 70°C (158 °F )
Motor temperature: 0014CHEX = 20DEC: 20°C (68 °F )
Motor current: 19HEX = 25DEC: 2.5A

Measured rotational speed: 01C2HEX = 450DEC: 450Hz (27,000rpm)
Controller temperature:

0032HEX = 50DEC: 50°C
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parameter 1
ASCII *1 *1 1 *1 *1 1 *1 *1 *1 1 ] *1 1 *1 *1 1 *1 *1
HEX
parameter 1 2
ASCII *1 1 *1 *1 1 *1 *1 1 1 *1 *1 1 0 0 4 6
HEX 30 30 34 36
parameter 3 4 5 6 7
ASCII 0 0 1 4 *1 1 1 9 *1 1 *1 *1 1 *1 0 1 C 2
HEX 30 30 31 34 31 39 30 31 43 32
parameter 8 9
AsCII *1 *1 *1 *1 *1 *1 *1 *1 *1 *1 *1 *1 0 0 3 2
HEX 30 30 33 32

*1: System reservation

3.4.14 Read optional functions

Function: Read the settings of the control port (control port), alarm function, and communication timeout.

Table:34 Parameter Setting Values

parameter project data format
1 Setting of control port REMOTE: O01HEX COM1 RS232/485: 02HEX
3 P COM2RS485: O5HEX  Monitoring port: 06HEX
2 Enable/disable setting of TMS function 00HEX: Enable; FFHEX: Disable
4 Enable/disable setting for secondary damage limit alarm O0HEX: enable; FFHEX: disable
5 Enable/disable setting for the first-level damage limit alarm 00HEX: Enable; FFHEX: Disable
6 Enable/disable setting for operation timeout alarm 00HEX: Enabled; FFHEX: Disabled
. . . . 0 to 1000 100h (00000000HEX to 000003E8HEX), with a step size
7 Time setting for operation timeout alarm
of 100h

8 Enabling/disabling of imbalance alarm OOHEX: Enabled; FFHEX: Disabled
9 Enable/disable setting for overload alarm 00HEX: Enabled; FFHEX: Disabled
10 Motor current setting for overload alarm 0to0 1000X0.1% (000HEX to 03E8HEX), with a step size of 0.1%
11 Rotational speed setting for overload alarm 0to0 1000 0.1% (000HEX to 03E8HEX), with a step size of 0.1%

. . L 0 to 30000 seconds (000HEX to 7530HEX), with a step size of 60
12 Time setting for communication timeout alarm

seconds, and 0 indicating the function is disabled
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3.4.15 Set optional functions

Function: Change the settings for the control port, alarm function, and communication timeout.

Table:35 Parameter Setting Values

parameter project data format notes
1 Setting of control port 8-bit hexadecimal ASCII code Default 05HEX (COM2 RS485)
2 Enable/Disable setting of TMS option 8-bit hexadecimal ASCII code Default FFHEX (disabled)
3 System reservation 48-bit hexadecimal ASCII code (*1)
4 Enable/disable setting for secondary damage limit alarm 8-bit hexadecimal ASCII code Default 00HEX (enabled)
5 Enable/disable setting for first-level damage limit alarm 8-bit hexadecimal ASCII code Default 00HEX (enabled)
6 Enable/disable setting for operation timeout alarm 8-bit hexadecimal ASCIl code Default FFHEX (disabled)
7 Time setting for operation overtime alarm (X 100 hours) 32-bit hexadecimal ASCII code Default 00000000 HEX (enabled)
8 Unbalance alarm enable/disable setting 8-bit hexadecimal ASCII code Default 00HEX (enabled)
9 Enable/disable setting of overload alarm 8-bit hexadecimal ASCII code Default FFHEX (disabled)
10 Motor current setting for overload alarm 16-bit hexadecimal ASCII code Default 03E8HEX (100.0%)
11 Rotational speed setting for overload alarm 16-bit hexadecimal ASCII code Default 0000HEX (0.0%)
12 Time setting for communication timeout alarm (unit: sec) 16-bit hexadecimal ASCII code Default 003CHEX (60 seconds)
13 System reservation 88-bit hexadecimal ASCII code (*2)

*1: The set parameter values can be read and confirmed by using the command "Read Optional Functions (?=)" or "FFFF32003CFFHEX"

*2: The set parameter values can be read and confirmed through the command "Read Optional Functions (?=)" or "FHEX"

For each parameter setting value, refer to Table 38 "Parameter Setting Values". When a parameter exceeds its set range, the value will be

deemed invalid.
Transmission frame:

Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 sp - Parameters 1 ETX LRC
to13
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 # ETX LRC
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Example: Control port setting: 0IHEX: /O REMOTE

TMS settings: FFHEX: disabled

Secondary damage limit alarm: 00HEX: enabled

First-level damage limit alarm: 00HEX: Enable

Operation timeout alarm: FFHEX: disabled

Time setting for operation timeout alarm: 00003E8HEX = 1000DEC: 1000 (X 100 hours)
Unbalance alarm: 00HEX: Enable

Overload alarm: FFHEX: disabled

Motor current setting for overload alarm: 03E8HEX = 1000DEC: 1000 (< 0.1%)
Rotational speed setting for overload alarm: 0000HEX = 0DEC: 0 (X 0.1%)
Communication timeout setting: 003CHEX = 60DEC: 60 seconds

parameter 1 2 3 4 5
ASCII 0 1 F F *1 *1 *1 *1 *1 *1 *1 *1 *1 *1 *1 *1 0 0 0 0
HEX 30 31 46 46 30 30 30 30

parameter 6 7 8

ASCII F F 0 0 0 0 0 3 E 8 0 0

HEX 46 46 30 30 30 30 30 33 45 38 30 30

parameter 9 10 11 12 13
ASCII F F 0 3 E 8 0 0 0 0 0 0 3 C *2 *2 *2 *2 *2 *2
HEX 46 46 30 33 45 38 30 30 30 30 30 30 33 43
parameter 13
ASCII g2 L) *2 *2 *2 *2 *2 *2 *2 *2 *2 *2 *2 *2 *2 *2

HEX

*1: The set parameter values can be read and confirmed through the command "Read Optional Functions (?=)" or "FFFF32003CFFHEX"
*2: The parameter values set can be read and confirmed through the command "Read Optional Functions (?=)" or "FHEX"
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3.4.16 Read the status of the molecular pump

Function: Read the model and damage points of the molecular pump.
Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? { ETX LRC
ACK

Host computer = MTP pump

MTP pump — host computer ACK

P ters 1
STX 0 0 1 sp { arameters ETX LRC
to4
parameter project data format notes

Molecular pump model

160-bit hexadecimal ASCII code

2 System reservation 32-bit hexadecimal ASCII code
3 Damage Point 16-bit hexadecimal ASCII code
4 System reservation 64-bit hexadecimal ASCII code

Example: Molecular pump model: 4D54502D33323031202020202020202020202020HEX=MTP-3201

Damage point: 10HEX=16

“™m” “” “p” “r “3” “2” 0 “17 “ “
ASCII 4 D 5 4 5 0 2 D 3 3 3 2 3 0 3 1 2 0 2 0
HEX 34 44 35 34 35 30 32 44 33 33 33 32 33 30 33 31 32 30 32 30

parameter

|

w»

w»

w»

w»

w»

w»

wn

wn

«n

«n

ASCII 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0
HEX 32 30 32 30 32 30 32 30 32 30 32 30 32 30 32 30 32 30 32 30
parameter 2 3 4
ASCII *1 *1 *1 *1 *1 *1 *1 *1 0 0 1 0 *1 *1 *1 *]; *1 *1 *1 *1
HEX 30 30 31 30
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3.4.17 Read historical error records

Function: Read historical "error records" with detection time.
Transmission frame:

Host computer = MTP pump
MTP pump — host computer

STX 0 0 1 ? } ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer ACK
STX 0 0 1 sp } Parameters 1 ETX LRC
to 15
Host computer = MTP pump
MTP pump — host computer ACK
STX 0 0 ) Parameters 16 ETX LRC
to 22
parameter project data format notes
1 The number of "error records" 8-bit hexadecimal ASCII code
2 Maximum number of "error records" 8-bit hexadecimal ASCII code
322 Error record 1 to efror record 20 80-bit hexadecimal ASCII co::le (see "Error 1
Record Format")
*1: The closer the record, the smaller the parameter value.
Error record format: Depending on the model of the MTP pump, there are two formats for time recording:
«  Total operation time of MTP pump and controller
. Real-time data with built-in clock
(=) When the time flag bit is set to 0:
parameter project data format notes
a error code 8-bit hexadecimal ASCII code (*1)
b time stamp 8-bit hexadecimal ASCII code
c Pump operation time 32-bit hexadecimal ASCII code Unit: min
d Controller operation time 32-bit hexadecimal ASCII code Unit: min

*1: When the number of detected errors is below the maximum limit, parameter values greater than the number of detected errors will be
set to FFHEX.

Example: When the pump has been running for 5000 minutes and the controller has been running for 6000 minutes, AY interference is
detected:
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parameter a b c d
ASCII 0 D 0 0 0 0 0 0 1 3 8 8 0 0 0 0 1 7 7 0
HEX 30 44 30 30 30 30 30 30 31 33 38 38 30 30 30 30 31 37 37 30

(Z) When the time flag bit is set to 1:

parameter project data format notes
a error code 8-bit hexadecimal ASCII code (*1)
b time stamp 8-bit hexadecimal ASCII code

Error detection time (format: yymmddhhnn)
yy: the last two digits of the year
mm: month

c 40-bit hexadecimal ASCII code (*2)
dd: day
hh: Hour (24-hour format)
nn: minute
d System reservation 24-bit hexadecimal ASCII code

*1: When the number of detected errors is below the maximum value, set the parameter value greater than the number of detected errors
to FFHEX.
*2: Each time value is transmitted as a string in BCD format.

Example: On September 13,2007, at 12:34, an AY disturbance was detected

parameter a b C d
ASCII 0 D 0 1 0 7 0 9 1 3 1 2 3 4 *3 *3 *3 *3 *3 *3
HEX 30 44 30 30 30 37 30 39 31 33 31 32 33 34

*3: System reserved.

Example: When 3 historical errors are detected:

Error record number: 03HEX = 3DEC: 3 errors

Maximum number of error records: 14HEX = 20DEC: 20 errors

Error Record 1: Error Code OFHEX (15DEC): Disturbance BY

Time stamp 01HEX: The detection time is the time recorded by the built-in clock
Error detection time 0709131234HEX: 12:34 on September 13,2007

Error Record 2: Error Code ODHEX (13DEC): Disturbance AY

Time stamp 01HEX: The detection time is the built-in clock time

Error detection time 0704300659HEX: 06:59, April 30, 2007

Error Record 3: Error Code 12HEX = 18DEC: Motor Overheating

Time stamp 01HEX: The detection time is the time indicated by the built-in clock
Error detection time 0612011508HEX: 15:08 on December 1, 2006

Error records 4 to 20: No errors recorded
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parameter 1
ASCII 0 3 1 4
HEX 30 33 31 34
parameter 3a 3b 3c 3d
AsCll 0 F 0 1 0 7 0 9 1 3 1 2 3 4 *1 1 *1 1 *1 1
HEX 30 46 30 31 30 37 30 39 31 33 31 32 33 34
parameter 4a 4b 4c 4d
ASCII 0 D 0 1 0 7 0 4 3 0 0 6 5 9 *1 1 *1 1 *1 1
HEX 30 44 30 31 30 37 30 34 33 30 30 36 35 39
parameter 5a 5b 5¢ 5d
ASClI 0 F 0 1 0 6 1 2 0 1 1 5 0 8 *1 *1 *1 *1 *1 *1
HEX 30 46 30 31 30 36 31 32 30 31 31 35 30 38
parameter 6a 6b 6C 6d
AsClI F F 0 1 0 0 0 0 0 0 0 0 0 0 *1 1 *1 1 *1 1
HEX 46 46 30 31 30 30 30 30 30 30 30 30 30 30
parameter i ™ “
ASClI F F 0 1 *1 1 *1 1 *1 1
HEX 46 46 30 31
parameter 22a 22b 22c 22d
ASCII F F 0 1 0 0 0 0 0 0 0 0 0 0 *1 1 *1 1 *1 1
HEX 46 46 30 31 30 30 30 30 30 30 30 30 30 30

*1: System reservation
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3.4.18 Set the second speed function parameter

Function: Change the relevant settings for the second speed function.
Transmission frame:

Host computer = MTP pump
MTP pump — host computer

Parameters 1

STX 0 0 1 SP 0 ETX LRC
ton
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
STX 0 0 1 # ETX LRC
parameter project data format notes
1 Second speed function number 16-bit hexadecimal ASCII code see Table 36
2ton functionality
Table36 2: List of second speed function codes and parameters
project price Total parameter n notes
Second speed option setting 0014 3
Selection of the second speed target 0015 2
(—) Second speed function setting
parameter project data format notes
1 Second speed function number 16-bit hexadecimal ASCII code 0014HEX
2 Second rotational speed value setting (unit: Hz) 16-bit hexadecimal ASCII code (*1)
3 Second speed enabling item 16-bit hexadecimal ASCII code 0000HEX: Disabled; 00FFHEX: Enabled

*1: The setting range for this value is between 50% and 100% of the rated speed value. When the parameter value exceeds 100% of the
rated speed value, it will automatically be set to the rated speed value. When the parameter value is less than 50% of the rated speed
value, it will automatically be set to 50% of the rated speed value.

Example: Second speed value setting: 00EIHEX = 225DEC: 225Hz (13500rpm)
Second speed enable item: 0000HEX: disabled

parameter 1 2 3
ASCII 0 0 1 4 0 0 E 1 0 0 0 0
HEX 30 30 31 34 30 30 45 31 30 30 30 30
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(Z) Selection of the second speed target
In the normal operating state, the second speed target can be selected as either the target rotational speed value or the second rotational
speed value. When using this function, the "Second Speed Enable" option needs to be set to "Enabled".

parameter project data format notes
1 Second speed function number 16-bit hexadecimal ASCII code 0015HEX
b . . 0000HEX: Target Rotation Speed Value
2 f th 16-bith ASCII
Selection of the second speed target 6-bit hexadecimal ASCII code 0001HEX: Second Rotation Speed Value

Example: Second speed target selection: 0000HEX: Target rotational speed value

parameter 1 2
ASCII 0 0 1 5 0 0 0 0
HEX 30 30 31 35 30 30 30 30

3.4.19 Read the second speed functional parameter

Function: Read the setting value of the second speed function. The parameter n depends on the optional function.
Table37 2: List of Function Numbers and Parameters for the Second Rotation Speed

project price Total parameter n notes
Second speﬁed function 0014 4 see
setting
Selection of the second speed 0015 5 see
target
Host computer = MTP pump
MTP pump — host computer
STX 0 0 1 ? 0 Parameter 1 ETX LRC
ACK
Host computer = MTP pump
MTP pump — host computer
ACK
P 1
STX 0 0 1 sp 0 arameters ETX LRC
ton
parameter project data format notes
1 Second speed function number (send/return) 16-bit hexadecimal ASCII code see

2ton Function item (return)
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(—) Second speed function setting
The second speed function can be set according to the following table:

parameter project data format notes
1 Second speed function number 16-bit hexadecimal ASCII code 0014HEX
2 Second rotational speed value setting (unit: Hz) 16-bit hexadecimal ASCII code
3 Second speed enabling item 16-bit hexadecimal ASCII code 0000HEX: Disabled; 00FFHEX: Enabled
4 Second speed target value (unit: Hz) 16-bit hexadecimal ASCII code

Example: Second speed value setting: 00E1IHEX = 225DEC: 225Hz (13500rpm)
Second speed enable item: 0000HEX: disabled
Second speed target value: 01C2HEX = 450DEC: 450Hz (27000rpm) (target speed value)

parameter

ASCII

1 2 3 4
0 0 1 4 0 0 E 1 0 0 0 0 0 1 C 2

HEX

30 30 31

34

30 30 45 31 30 30 30 30

30

31 43 32

(Z) Selection of the second speed target
Under normal operating conditions, the speed target for the second speed can be directly read.

parameter project data format notes
1 Second speed function number 16-bit hexadecimal ASCII code 0015HEX
) . 0000HEX: Target Rotation Speed Value
2 16-bith ASCII
Second speed target 6-bit hexadecimal ASCII code 0001HEX: Second Rotation Speed Value

Example: Second speed target: 0000HEX: target rotational speed value

parameter

ASCII

1 2
0 0 1 5 0 0 0 0

HEX

30 30 31 35 30 30 30 30
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4 PROFIBUS communication protocol
(optional)
4.1 Introduction to PROFIBUS Communication

4.1.1 overview

The MTP series magnetic levitation molecular pumps (hereinafter referred to as MTP pumps) are equipped with a PROFIBUS interface
that supports connection to a PROFIBUS-DP network. It complies with the EN50170 standard and can only be accessed by VO PROFIBUS
devices.

When using PROFIBUS control commands, the MTP pump control port needs to be set to "RS485 interface", otherwise PROFIBUS
only has query functionality.

When utilizing the PROFIBUS functionality, it is necessary to use the GSD file "MTP1815.GSD" provided by Zhongke Jiuwei, and
configure the system with an ID number of 0x1815.

Note: The GSD file "MTP1815.GSD" provided by Zhongke Jiuwei must be used. If the GSD file is incorrect, the PROFIBUS
communication function cannot be utilized.

4.1.2 Setting Steps
(—) Connect to the "RS485" connector using a 9-pin "D" type PROFIBUS connector;

(Z) Download the "MTP1815.GSD" file to the PROFIBUS master station;
(=) Select the mode "Mod01 Pump Command, 1 Out", which enables the start, stop, and reset operations of the pump;
(@) Turn on the power "switch" button of the MTP pump;

(H) Setthe PROFIBUS master station to send operation commands: 0x01, start; 0x02, stop.

4.1.3 PROFIBUS terminal

The PROFIBUS interface of the MTP pump is not equipped with a terminal, but it needs to be connected as per the standard
PROFIBUS-DP bus when in use. Terminals should be added at both ends of the PROFIBUS bus, and standard terminal resistors need to be
selected.

4.1.4 Baud rate setting

The PROFIBUS communication of the MTP pump supports 10 standard DP baud rates, which are: 9.6 kbd, 19.2 kbd, 45.45 kbd,
93.75 kbd, 187.5 kbd, 500 kbd, 1.5 Mbd, 3 Mbd, 6 Mbd, and 12 Mbd. The MTP pump does not have a device to adjust the baud rate; it
automatically detects and responds to the baud rate selected by the master station.

4.1.5 Connection method

Connect to the "RS485" port on the front panel of the controller using a PROFIBUS-DP cable, where pin 3 of the "RS485" port is "D-"
and pin 8 is "D+", as a reference3.2.1. If using the PROFIBUS communication function of the MTP pump, the MTP pump operation port
needs to be selected as the RS485 port, and the RS485 port should be set to its default settings.
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4.1.6 PROFIBUS indicator light

Figure 48 Model diagram of PROFIBUS front interface board

Table: 38Explanation of PROFIBUS indicator lights

name state function
close No power supply/offline
Green constant light Online, data exchange
OoP Green flashing on line
Blinks red once Parameter setting error
Blinks red twice PROFIBUS configuration error
close not initialized
Green constant light initialization
ST
Green flashing Initialization, diagnostic event exists
Red light constantly on exception error
4.1.7 PROFIBUS address

The PROFIBUS address is stored in the MTP pump, with an initial setting of 4 and a usage range of [2, 125]. If modifications are
required, please contact the after-sales service of Zhongke Jiuwei for assistance.
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4.2 Software format

The PROFIBUS device software is based on a modular and configurable architecture, thus allowing users considerable control over
the content of data exchange messages. Software modules are defined in GSD files.

When the unit is connected to PROFIBUS, it will be configured and can be parameterized before entering data exchange. The
parameterization and configuration options are in the GSD file, with comments describing the data content of inputs, outputs, and

parameterization bytes.

When transmitting sixteen-bit numbers, the MSB (most significant eight bits) is sent first, followed by the LSB (least significant eight
bits).

4.3 Software block

Overall table of components

piece Block description Output Bits Input Bits Parameter bit count
01 MTP pump command 1
02 MTP pump status 1
03 Warning message 2
04 fault information 16
05 Current operating speed 2
06 motor current 1
07 motor temperature 2
08 Control unit temperature 2
09 System reservation
10 System reservation
11 System reservation
12 System reservation
13 System reservation
14 System reservation
15 System reservation
16 System reservation
17 System reservation
18 Target rotational speed setpoint 2 4
19 System reservation
20 System reservation
21 System reservation
22 Set the target rotational speed 2 2

Note: The reserved part of the system is for internal testing purposes.
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4.3.1 Block 01: MTP Pump Command

(—) block identifier
"Mod01 Pump Command, 1 Out"
(Z) Description: The control block of the MTP pump is used to initiate, terminate, and reset the MTP pump.

(=) Output (for the main station)

position price function
‘ 0x01 start
‘ 1 0x02 stop
‘ 0x04 reset

(@) Input (for the main station)
not have

4.3.2 Block 02: MTP Pump Status

(=) block identifier

"Mod02 Pump State, 1 In"
(Z) Description: Inquire about the operational status of the MTP pump.
(Z) Output (for the main station)

(@) Input (for the main station)

position price function
0x01 suspension
0x02 Not suspended
0x03 accelerate
0x04 normal operation

1

0x05 Deceleration (braking)
0x06 self-inspection
0x07 In the process of calibration
0x08 Calibration completed
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4.3.3 Block 03: Warning Information
(—) block identifier
"Mod03 Warning flags, 2 In"

(Z) Description: Querying the warning information of the MTP pump. The parameter consists of 2 bytes, with the high-order byte
preceding the low-order byte. It contains a total of 16 flag bits, each representing a specific type of warning information.

(=) Output (for the main station)

(F9) Input (for the main station)

position price information information
Bit0 System reservation Bit8 System reservation
Bitl Warning: Level 2 damage limit Bit9 System reservation
Bit2 Warning: Level 1 damage limit Bit10 System reservation
Bit3 Alarm: Unbalanced AY Bitll System reservation
1&2
Bit4 Alarm: Unbalanced BY Bit12 System reservation
Bit5 Alarm: Unbalanced Z Bit13 System reservation
Bit6 Warning: Operation timeout Bitl4 System reservation
Bit7 Warning: Overload Bit15 System reservation

4.3.4 Block 04: Fault Information
(—) block identifier
"Mod04 Failure flags, 16 In"

(Z) Description: Querying fault information of the MTP pump. Each byte contains 8 flag bits, with each bit representing a specific type of
fault information.

(=) Output (for the main station)

(@) Input (for the main station)
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position price information information
Bit0 RAM error Bit4 TMS overheating 2
Bitl EEPROM error Bit5 Abnormal power loss of external power supply
! Bit2 TMS overheating 1 Bit6 Power Failure
Bit3 TMS circuit breaker is open Bit7 Overspeed 1
Bit0 Motor drive overvoltage Bit4 Motor drive overload
Bitl System reservation Bit5 Disturbance AY
? Bit2 Overheating inside the controller component 1 Bit6 Disturbance AX
Bit3 Motor drive overcurrent Bit7 Disturbance BY
Bit0 Disturbance BX Bit4 Internal overheating of controller components 2
Bitl Disturbance Z Bit5 System reservation
: Bit2 motor overheating Bit6 System reservation
Bit3 System reservation Bit7 System reservation
Bit0 Motor drive communication failure Bit4 Loss of speed detection signal
Bitl First-level damage limit alarm Bit5 Overspeed 2
! Bit2 Secondary damage limit Bit6 Overspeed 3
Bit3 Not allowed to start Bit7 Loss of motor temperature detection signal
Bit0 TMS temperature is too low Bit4 System reservation
Bitl AMB communication failure Bit5 System reservation
° Bit2 System reservation Bit6 System reservation
Bit3 Loss of TMS detection signal Bit7 System reservation
Bit0 System reservation Bit4 Alarm: Unbalanced BY
Bitl System reservation Bit5 Alarm: Unbalanced Z
° Bit2 System reservation Bit6 System reservation
Bit3 Alarm: Unbalanced AY Bit7 System reservation
Bit0 System reservation Bit4 Abnormal motor identification resistance
Bitl System reservation Bit5 Drive current fault
! Bit2 Motor drive failure Bit6 Cooling fan failure
Bit3 System reservation Bit7 Drive CPU failure
Bit0 System reservation Bit4 System reservation
Bitl Overcurrent of magnetic bearing Bit5 System reservation
¢ Bit2 DSP initialization failed Bit6 System reservation
Bit3 Acceleration fault Bit7 System reservation
Bit0 System reservation Bit4 System reservation
Bitl System reservation Bit5 System reservation
’ Bit2 System reservation Bit6 System reservation
Bit3 System reservation Bit7 System reservation
Bit0 Abnormal braking Bit4 Magnetic bearing overcurrent
Bitl Abnormal acceleration Bit5 fan failure
0 Bit2 TMS voltage mismatch Bit6 Serial communication timeout
Bit3 under voltage Bit7 System reservation
Bit0 System reservation Bit4 System reservation
Bitl System reservation Bit5 System reservation
. Bit2 System reservation Bit6 System reservation
Bit3 System reservation Bit7 System reservation
Bit0 Overspeed 4 Bit4 System reservation
Bitl System reservation Bit5 System reservation
. Bit2 The controller component is experiencing internal overheating3 Bit6 System reservation
Bit3 System reservation Bit7 System reservation
13to 16 System reservation
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4.3.5 Block 05: Current operating speed

(=) block identifier
"Mod05 Pump Speed, 2 In"

(Z) Description: Query the current operating speed of the MTP pump, with the high-order value preceding the low-order value. The
queried value is the actual current operating speed, with the unit being Hz.

(=) Output (for the main station)

(@) Input (for the main station)

position price information

1&2 ‘ 16-bit unsigned integer ‘ Current rotational speed (Hz)

4.3.6 Block 06: Motor current

(—) block identifier
Module = "Mod06 Motor Current, 1 In"

(Z) Description: Query the current of the MTP pump motor. The value queried is one-tenth of the actual motor current, measured in
amperes (A).

(=) Output (for the main station)

(@) Input (for the main station)

position price information

1 ‘ 8-bit unsigned number ‘ Motor current = this value * 10, (A)

4.3.7 Block 07: Motor Temperature

(=) block identifier
Module = "Mod07 Motor Temp, 2 In"

(Z) Description: Query the temperature of the MTP pump motor, with the high-order value preceding the low-order value. The queried
value represents the actual motor temperature, measured in degrees Celsius.

(=) Output (for the main station)

(@) Input (for the main station)

position price information

1&2 ‘ 16-bit signed integer ‘ Motor temperature (°C )
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4.3.8 Block 08: Control Unit Temperature
(=) block identifier

Module = "Mod08 Cont Temp, 2 In"

(Z) Description: Query the temperature of the MTP pump control unit, with the high-order value preceding the low-order value. The
queried value is the actual temperature of the control unit, measured in degrees Celsius.

(=) Output (for the main station)

(@) Input (for the main station)

position price information

1&2 ‘ 16-bit signed integer ‘ Control unit temperature (°C)

4.3.9 Block 18: Read target rotational speed
(—) block identifier

Module = "Mod18 Speed setpoint, 2 In "

(Z) Description: Query the target rotational speed of the MTP pump, with the high-order value preceding the low-order value. The
queried value represents the actual target rotational speed, with the unit being Hz.

(=) Output (for the main station)

(@) Input (for the main station)

position price information
1&2 0x00, 0x12 Representative block 18
3&4 16-bit unsigned integer Target rotational speed (Hz)

4.3.10 Block 22: Set target rotational speed
(—) block identifier

Module = "Mod22 Speed demand, 2 out "

(Z) Description: Set the target rotational speed of the MTP pump, with the unit being Hz. The set target rotational speed value should
comply with the allowable operating speed range of the MTP pump.

(=) Output (for the main station)

position price information

1&2 16-bit unsigned integer Set target rotational speed (Hz)

(@) Input (for the main station)

position price information

1&2 ‘ 16-bit unsigned integer ‘ Effective target rotational speed (Hz)
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5 EtherCAT communication protocol
(optional)

5.1 Introduction to EtherCAT communication function of MTP pump

This chapter elaborates on the installation, operation, and maintenance methods for the EtherCAT communication function selected
for the MTP pump. Users must read this chapter before installing, operating, or maintaining the EtherCAT communication function.
Additionally, users must follow the EtherCAT interface specified in this manual, otherwise it may cause damage to the equipment.
Zhongke Jiuwei is not responsible for any damage or injury caused by improper use of the equipment.

The EtherCAT interface of the MTP pump is integrated onto the front interface panel of the MTP pump, utilizing a standard RJ45
connector and being compatible with Fast Ethernet 100Base-TX. The EtherCAT interface of the MTP pump serves as a gateway between
the EtherCAT protocol and the ASCII serial protocol based on RS485, enabling remote control through the EtherCAT network. Upon
turning on the main power switch of the MTP pump, the EtherCAT interface starts directly. Bl 49Taking the MTP-2201CTES (ISO250F) as
an example, the appearance of the EtherCAT version of the MTP pump is displayed.
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Figure49 Front view of MTP pump front interface board (EtherCAT version) (taking MTP-2201CTES(ISO250F) as an
example)
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5.2 Instructions for the EtherCAT version of the MTP pump

5.2.1 Unpacking

Check whether the outer packaging is damaged, whether the shipping order matches the purchase order, and whether the shipping
list matches the actual items.

Before installing, operating, or maintaining the EtherCAT interface module, users must first read this manual.
Note: The EtherCAT interface module is integrated into the controller of the MTP pump.

Note: It is recommended that users retain the original packaging materials for reuse during transportation, storage, and other
operations. If there are any quality issues with the product, please contact Zhongke Jiuwei and return it in its original packaging.

5.2.2 Electrical connection of front interface panel
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Figure 50 Schematic diagram of the front interface panel of the MTP pump in the EtherCAT version
Table40 Summary of descriptions for each part of the MTP pump's front interface panel in the pre-EtherCAT version
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Serial Number

1 ID address rotary encoder X 100
EtherCAT communication ID address rotary encoding, which consists
2 ID address rotary encoder X 10 of three rotary encodings that collectively form the EtherCAT
communication ID.
3 ID address rotary encoder X 1
iew th fthe MTP h h -
4 REMOTE interface Control or view the status of the pump through node-based
methods.
5 EtherCAT communication IN interface
See 5.2.3Section for details.
6 EtherCAT communication OUT interface
icati ith the MTP hi ia RS232
7 RS232/485 interface Communication with the pump can be achieved via RS232 or
RS485.
8 TMS interface Used when the TMS function is selected.
9 EtherCAT communication IN interface indicator light
10 EtherCAT communication OUT interface indicator light
See the section for 5.2.5details.
11 EtherCAT communication RUN status indicator
12 EtherCAT communication OUT status indicator
13 MTP pump power status indicator light
14 MTP pump fault status indicator See 2.4Section for details
15 MTP pump operation status indicator

5.2.3 EtherCAT communication IN and OUT interfaces

Connect the MTP pump to the EtherCAT communication network through the IN and OUT interfaces of EtherCAT. During the
networking process, the IN interface of the MTP pump must be connected to the previous slave device in the network (closer to the
master device), and the OUT interface must be connected to the next slave device in the network (further from the master device). When
the MTP pump is located at the end of the daisy chain network, the OUT interface can be left unconnected.

It is recommended to use shielded and twisted patch cables compliant with the 100 BASE-TX standard to achieve optimal
electromagnetic compatibility.

Pin describe
1 Send data +
2 Sending data -
3 Receive data +
4 not connected
5 not connected
6 Receive data -
7 not connected
8 not connected
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5.2.4 Communication parameter setting of MTP pump

The EtherCAT interface of the MTP pump is integrated onto the MTP pump, serving as a gateway between the EtherCAT protocol and
the ASClII serial protocol based on COM2 RS485, enabling remote control through the EtherCAT network. Therefore, before the MTP pump
leaves the factory, the relevant items of the MTP pump's COM2 RS485 communication parameters are set to default values, as shown in
7= 42.

Table:42 Parameter settings for MTP pump when using EtherCAT communication function

parameter set value

Baud rate 9600 bps
Bit length 8 bit
stop bit 1bit
communication parameters
check bit None
Drive RS485 single unit
RS485 1D 1

5.2.5 EtherCAT communication indicator light

The indicator lights for the EtherCAT interface comply with the EtherCAT standard and consist of one IN interface indicator light,
one OUT interface indicator light, one RUN status indicator light, and one OUT status indicator light. & 43The status and meanings
represented by each indicator light for EtherCAT communication are detailed.
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Table: 43Description of EtherCAT Communication Indicators

Indicator light (color) meaning
Extinguish Power-off state or no network connection established
IN interface indicator light . b . .
(green) g Green constant light Establish network connection, no data transmission
Green flash Establish a network connection for data transmission
Extinguish Power-off state or not connected
OUT interface indicator light . . .
(green) Green constant light Connection successful, no data transmission
Green flash Connection successful and data transmission established
Extinguish The EtherCAT interface is in a powered-off state or in an initialization state
Green constant light The EtherCAT interface is in operation
Green slow flashing The EtherCAT interface is in a pre-operational state
RUN status indicator light Green single flash The EtherCAT interface is in a safe operating state
(green/red)
Green flash The EtherCAT interface is in the startup state

If both the RUN status indicator and the ERR status indicator turn red, it indicates that a fatal event
Steady red light has occurred, causing the bus interface to enter a physically passive state. Please contact our
technical support team

Extinguish Power-off state or no error

N Due to invalid configuration, the EtherCAT interface cannot receive status change information from
Slow flashing in red

the host
. flash A ici h in the EtherCAT i f
ERR status indicator light Single red flas| n unsolicited state change occurred in the EtherCAT interface
(red) Two flashes in red Synchronization manager watchdog timeout

If both the RUN status indicator and the ERR status indicator turn red, it indicates that a fatal event
Red constant light has occurred, causing the bus interface to enter a physically passive state. Please contact our
technical support team

Red flash An error occurred during the startup process of the EtherCAT interface

5.2.6 EtherCAT communication ID rotary encoder

The EtherCAT communication ID is determined by the three ID rotary encoders on the front interface panel, which can be adjusted
by the operator using a small screwdriver or potentiometer adjustment tool. The ID number is represented in hexadecimal, and each ID
rotary encoder has 16 positions ranging from OHEX to FHEX. The hexadecimal ID numbers represented by the three ID rotary encoders
are:

EtherCAT communication ID number = (ID address rotary code < 100) * 100 HEX + (ID address rotary code >< 10) * 10 HEX + (ID
address rotary code X 1) * 1 HEX

There are a total of 000HEX to FFFFHEX EtherCAT communication ID addresses. The EtherCAT communication ID number of the MTP
pump is the unique address identifier in the EtherCAT network.
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5.2.7 MTP pump operation port

When using the EtherCAT version of the MTP pump with the EtherCAT communication port for control, the control port of the MTP pump
must be set to COM2 RS485. Otherwise, the EtherCAT communication port only has the function of querying status.

5.3 MTP pump EtherCAT communication

5.3.1 Slave device description file

Zhongke Jiuwei equips the EtherCAT version of the MTP pump with a slave description file ESI (EtherCAT Slave Information):
MTPEtherCatSerialFull.xml. This file contains manufacturer information and slave description information.

5.3.2 Instruction Description

For detailed instructions on the EtherCAT communication commands of the MTP pump, please refer to
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Table: 44Detailed Description of EtherCAT Communication Commands for MTP Pumps

ke Sub- data type B/S SDO PDO default | minimum |Maximum describe
Index ypP Access Rx/Tx value value value
MTP pump status and
0x6000 AUMPEEL SDP
sensor values
1:S ded state; 0: Not
0x01 BOOL RO Tx Flag: Suspended state uspended state; ©
suspended
0x02 BOOL RO Tx Mark: Non-levitated state 1: Not levitated; 0: Not
1: Accelerating state; 0: Not i
0x03 BOOL RO Tx Flag: Acceleration state ceelera mg.s ate otin
accelerating state
0x04 BOOL RO T« Indlcatqr: Normal 1: Normal operating state; 0: Not
operating state normal
0x05 BOOL RO x Indicator: Deceleration 1: Deceleratlt?n state; 0: Not
state applicable
0x06 BOOL RO % Indicator: Self-checking 1: Self—checkerg status; 0: Not
status applicable
0x07 BOOL RO . Indicator: Calibration 1: CallbratlorT status; 0: Not
Status applicable
0x08 BOOL RO T Ind|cator:.Cal|brat|on 1: Calibration completed; 0: Not
completion status completed
0x09 BOOL RO . Mark: Second Rotation 1: Second speed !'node state; 0:
Speed Mode Not applicable
0x0A UINT RO Tx Motor speed (Hz) Ratio - 1[Hz]
0x0B UINT RO Tx Motor current (A) Ratio - 0.1[A]
0x0C INT RO Tx motor temperature Ratio - 1[°C]
0x0D INT RO Tx Control unit temperature Ratio - 1[°C]
S d i d
0x0E UINT RO Tx econd rotalEliees Ratio - 1[Hz]
target set value (Hz)
T, t rotati l d
OXOF UINT RO Tx B T Ratio - 1[Hz]
setting value (Hz)
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0x8001 MTP pump Parameter SDP
setting
Ratio - 1[Hz]. The setting range
for this value is 50% to 100% of
the rated speed value. When the
parameter value exceeds 100%
Setting: Second of the rated speed value, it will
0x02 UINT B/S RW Rx rotational speed target | automatically be set to the rated
setvalue speed value. When the parameter

value is less than 50% of the rated
speed value, it will automatically
be set to 50% of the rated speed
value.

Ratio - 1[Hz]. The setting range
for this value is between 50%
and 100% of the rated speed

value. When the parameter value
exceeds 100% of the rated speed
value, it will automatically be set
to the rated speed value. When the
parameter value is less than 50%
of the rated speed value, it will
automatically be set to 50% of the
rated speed value.

Setting: Target rotational

0x03 UINT B/S RW Rx
speed

0xF381 MTP pump alarm status

Real-time feedback of the alarm
status of the MTP pump. For each
bit: 1: Occurred; 0: Normal
. Bit0: System reserved
. Bitl: Secondary damage limit
. Bit2: Primary damage limit

0x01 UINT32 RO Tx 0 . Bit3: Unbalance AY
. Bit4: Unbalance BY
bit5: Unbalance Z
bit6: MTP Pump Operation
Timeout
bit7: Overload
bit8~15: System Reserved

0xF383 MTP pump fault state 0

The bit representation of MTP
pump fault information, where
0x01 UINT32 RO Tx 0 each bit number represents a
fault code, and each bit value: 1:
occurred; 0: not occurred.

0xF384 MTP pump fault state 1 ss

The bit representation of MTP
pump fault information, where
0x01 UINT32 RO Tx 0 each bit number +32 represents a
fault code, and each bit value: 1:
occurred; 0: not occurred.

0xF385 MTP pump fault state 2

The bit representation of MTP
pump fault information, where
0x01 UINT32 RO Tx 0 each bit number +64 represents a
fault code, and each bit value: 1:
occurred; 0: not occurred.
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6 Protection function

The MTP pump has comprehensive detection and protection functions for various faults or anomalies. When multiple alarms or faults are
detected simultaneously, it indicates high priority and outputs an alarm or fault signal through the "REMOTE" connector. If the MTP pump
triggers a protection function, please investigate according to the prompts of the fault or alarm. If the fault cannot be identified or the MTP
pump still fails to work properly after troubleshooting, please contact after-sales service in a timely manner.

6.1 Protection function

Note: The "Fault Indication LED" uses a red flashing pattern to indicate the type of fault.

6.1.1 Abnormal power loss of external power supply

When the external power supply experiences an abnormal power loss or other malfunctions, resulting in a voltage drop below 160V,
the magnetic bearing will maintain its normal levitation state by utilizing the feedback energy generated by the permanent magnet
motor, provided that the MTP pump maintains a certain rotational speed (self-protection during abnormal power loss of the external
power supply).

The minimum rotational speed at which the magnetic bearing can operate normally during an abnormal power loss of the external
power supply is referred to as the rotor drop-out speed.

(—) When an abnormal power loss occurs to the external power supply at a rotational speed close to 5000 rpm or higher:
When the MTP pump detects an abnormal power loss from the external power supply for 2 seconds or longer, it will automatically
slow down. At this time, the "Power Status Indicator" will turn off and the "Fault Status Indicator (red)" will light up. Simultaneously,
the "Power Output” pins 9 and 28 of the "REMOTE" connector will be disconnected, and the fault signal will be output from the "Fault

Output" pins 14 and 33.

When the rotational speed drops to approximately 5000 rpm, the rotor lands on the protective bearing and gradually comes to a halt.
At this point, all LED lights turn off.

When the external power supply experiences an abnormal power loss lasting less than 2 seconds, the MTP pump will maintain
normal operation.

(Z) When an abnormal power loss occurs to the external power supply at a rotational speed below 5000rpm:
The rotor of the MTP (Magnetic Suspension Molecular Pump) lands on the protective bearing and gradually comes to a halt.

The following table shows the status of the indicator lights and the output signal of REMOTE during abnormal power loss of the
external power supply.
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Table45 Status of the status indicator and REMOTE output signal during abnormal power loss of the external power
supply

Remote output data (REMOTE control)

rotational speed | Power-off duration

power supply Power status
=12s Extinguish light up break short circuit break
= 5000rpm
<2s normal operation
< 5000rpm Extinguish Extinguish break break short circuit

6.1.2 Power off and then restart

1. When an external power supply experiences an abnormal power loss and automatically resets while the MTP pump continues to
decelerate:

The "Power Status Indicator" is lit and the "Fault Status Indicator" is off. The "Power Output" pins 9 and 28 of the "REMOTE" connector are
closed, and the fault signals indicated by "Fault Output" pins 14, 33, and 15, 33 are reset.

2. When the power supply is restored and the "start" signal is input, the MTP pump begins to accelerate again.
After the rotor lands on the protective bearing, the power supply is restored: the controller may detect excessive vibration and trigger
protection, and the MTP pump can only be restarted after the fault is reset.

6.1.3 Magnetic bearing anomaly

When abnormalities such as cable breakage or connector damage prevent the magnetic bearing from functioning properly, the rotor will
automatically land on the protective bearing and gradually come to a halt. At this time, the "Fault Status Indicator (red)" flashes, and the
"REMOTE" connector outputs a fault signal.

6.1.4 Excessive vibration (disturbance)

When severe external shock vibration causes the rotor of the MTP pump to contact the protective bearing, it will trigger automatic
protection deceleration and shutdown. At this time, the "Fault Status Indicator (red)" flashes, and the "REMOTE" connector outputs a fault
signal.

Note: Noise will be generated when the high-speed rotor comes into contact with the protective bearing.

6.1.5 Motor drive overload

If the MTP pump fails to reach the set speed within 30 minutes after startup, it will trigger an overload fault and automatically slow down
and shut down.

At this time, the "Fault Status Indicator (red)" flashes, and the "REMOTE" connector outputs a fault signal.

6.1.6 The MTP pump is internally overheated (motor overheating)

When the temperature of the internal motor of the MTP pump exceeds safe limits, it will trigger overheat protection, automatically slowing
down and stopping the pump. At this time, the "Fault Status Indicator (red)" will flash, and the "REMOTE" connector will output a fault
signal.
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6.1.7 Internal overheating of the controller

When the temperature inside the controller rises due to abnormal cooling water flow or temperature, excessively high ambient
temperature, cooling fan failure, or other abnormalities, the MTP pump will trigger overheat protection and slow down to a halt. At this
time, the "Fault Status Indicator (red)" flashes, and the "REMOTE" connector outputs a fault signal.

6.1.8 speeding

When the MTP (Magnetic Suspension Molecular Pump) loses control and its speed exceeds the set threshold, it will trigger the
overspeed protection and automatically shut down freely. At this time, the "Fault Status Indicator (red)" flashes, and the "REMOTE"
connector outputs a fault signal.

Table:46 MTP Pump Overspeed Threshold Table

Pump model Rated speed rpm Overspeed threshold rpm
MTP-1601 36540 38000
MTP-2201 27000 29000
MTP-3201 27720 29000
MTP-4301 24240 25700

6.1.9 Failure of TMS function (optional)

When there is an abnormality in the TMS-assisted heating, it can lead to uncontrolled temperature of the pump body.

When the temperature of the pump body exceeds the set value by 10 ° C, it will trigger the TMS overheat protection, execute the
deceleration shutdown command, automatically shut off the auxiliary heating, and simultaneously open the TMS cooling water valve. At
the same time, the "Fault Status Indicator (red)" will light up, and the REMOTE port will output a fault signal.

When the temperature of the pump body falls 10 ° C below the set value, it will trigger the TMS low-temperature protection,
execute the deceleration shutdown command, automatically shut off the auxiliary heating, and close the TMS cooling water valve.
Simultaneously, the "fault status indicator light (red)" will illuminate, and the REMOTE port will output a fault signal.

Note: The cryogenic protection function of the MTP pump will be enabled after a certain delay following startup.

6.2 give an alarm

The "Fault Status Indicator (Orange)" flashing pattern represents different types of alarms. When there are two or more alarms
simultaneously, only the high-priority alarm is indicated. Meanwhile, the alarm signal is outputted through the "REMOTE" connector.
Both serial communication and monitoring modules can query and set alarm information. For more detailed content, please refer to 3the
relevant section.
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Table47 Alarm Function

. . Fault indication LED ..
Serial Number give an alarm priority
(orange)
Primary damage limit, secondary damage limit .
1 Th flash i iori
(Contact protection bearing alarm function) ree consecutive flashes High Priority
2 Operation timeout (operation timeout alarm function)
Continuous two flashes
3 Overload (overload alarm function)
4 Unbalance (excessive unbalance alarm function) Single flash Low Priority
Fault Indicator Status
B AW ol L R
Alarm Triggered oo iR &

i i
- £ L % 85 B lluminated
T 1

Primary Damage Threshold & =
Secondary Damage Threshold

Extinguished

H
BT EE uminated \
=
Overtime Overload Operation x T

Extinguished

o
el
Illuminated
P
Phase Imbalance
Py
Extinguished ot o ]
— - [
! One Operation Cycle
REMOTES] T W i 18 &
REMOTE Port Output Status i "
Closed
® T &
B Y xim XN g IF
NO Contact between Pin6:Pin24 Open
i
o [ S B Closed
Al NIRWL N
NC Contact between'Pin6-Pin25 W I
Open

Figure51 Alarm output
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Note:

1) The alarm cannot be reset via "RESET". For resetting the alarm, please refer to Section "" 6.4 Alarm Configuration

2) When the MTP (Magnetic Suspension Molecular Pump) triggers an alarm, it will not automatically shut down, but it is still recommended
to conduct a comprehensive inspection of the MTP pump.

6.3 Alarm function

The "Fault Status Indicator (Orange)" flashing pattern represents different types of alarms. When there are two or more alarms
simultaneously, only the high-priority alarm is indicated. Meanwhile, the alarm signal is outputted through the "REMOTE" connector.
Both serial communication and monitoring modules can query and set alarm information. For more detailed content, please refer to 3the
relevant section.

6.3.1 Primary damage limit

Due to external impacts or abnormal power failures of the external power supply, the high-speed rotor of the MTP pump may fall
onto the protective bearing and cause wear to the protective bearing during operation. The MTP pump continuously monitors such
abnormal conditions and triggers a "level one damage limit" alarm when the cumulative damage reaches a certain level.

The "primary damage limit" function can be disabled through the serial port or monitoring module.

6.3.2 Secondary damage limit

After triggering the "Level 1 Damage Limit" alarm, continue to operate the MTP pump, and when the cumulative abnormal condition
of the wear-protected bearing reaches a certain level, it will trigger the "Level 2 Damage Limit (Alarm)" and "Level 2 Damage Limit (Fault)".
At this time, the MTP pump will trigger automatic shutdown for protection. Please conduct a comprehensive inspection of the MTP pump
at this time.

If the MTP pump needs to continue operating after triggering the "Secondary Damage Limit", the "Secondary Damage Limit"
function can be disabled through the serial port or monitoring module.

6.3.3 Operation time exceeded

The time counter can track the operating time of the MTP pump, and will trigger an "operating time timeout" alarm when the
operating time reaches the set value. Users can use this function to remind the maintenance schedule for the MTP pump.
The operating time can be read and settings can be changed through the serial port or monitoring module.

6.3.4 overload

"Overload" refers to the condition where the motor current continuously exceeds the set value or the MTP pump speed continuously
remains below the set value for a certain period of time. Overload monitoring of motor current and speed is only performed in the
"normal operation" mode.

As the operating time increases, residual substances in the MTP pump continue to accumulate, leading to a greater rotor load. The
"overload" alarm function can be used to remind maintenance.

The current and speed alarm values can be set through the serial port or monitoring module, and the overload protection function
can be disabled.
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6.3.5 imbalance

During operation, the MTP pump continuously monitors the rotational stability of the rotor. When the rotor's operational stability exceeds
the preset value, an "Unbalance" alarm is triggered.

As the operating time increases, residual substances in the MTP pump accumulate continuously, leading to a greater rotor load and
gradually deteriorating rotor stability. When the accumulation reaches a certain level, it can cause the MTP pump to malfunction, at which
point the MTP pump requires thorough maintenance.

The setting value for imbalance has been preset at the factory and cannot be altered by the user. However, the "imbalance alarm” function
can be disabled through the serial port or monitoring module.

6.4 Alarm setting

The alarm function can be set to be enabled or disabled through serial communication or a monitoring module.

The set values for "operation time overrun" and "overload" can be customized.

After triggering the "Operation Time Overrun" alarm, the set value can be increased to reset the alarm. After triggering the "Overload"
alarm, the alarm can be reset by re-energizing the MTP pump.

For default settings, please refer to & 48and %k 49. Changes can be made through serial communication.

Alarm function default setting User setting permissions User access modification
Secondary damage limit (fault) Enable Enable Disable
Secondary damage limit (alarm) Enable Disable Disable
Primary damage limit Enable Enable Disable
Operation time exceeded Disable Enable Enable
overload Disable Enable Enable
imbalance Enable Enable Disable

Table:49 Default Settings and Adjustment Range

Alarm function default setting Regulation range describe

The step size is set to 100h.
Operation time exceeded 0h 0-100,000 h When set to 0, no timing is
performed.

The ratio of the current to the rated
current.

In the "normal operation" mode, an
motor current 100% 0-100% alarm is triggered when the current
value exceeds the set value, and
the smaller the set value, the easier
itis to trigger an alarm.

overload . .
The ratio of the current rotational

speed to the rated rotational
speed.

In "normal operation" mode, an
alarmis triggered when the current
value is lower than the set value,
and the higher the set value, the
easier itis to trigger an alarm.

rotational speed 0.0% 0-100%
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6.5 Fault handling

The MTP pump is equipped with comprehensive protection functions to prevent various abnormalities that may occur during its
operation.

In the event of an abnormal situation, the protection function of the MTP pump will immediately activate and display the current
fault through the "Fault" indicator light. Simultaneously, the fault signal is also output through the "REMOTE" connector. Users can
troubleshoot the abnormal situation based on the fault indication. If the MTP pump still fails to operate normally after troubleshooting,
please contact Zhongke Jiuwei after-sales service in a timely manner.

6.5.1 Automatic power restoration

It is recommended to design an automatic power supply system for the MTP pump, so that it can automatically restore power
supply.

6.5.2 Other anomalies or alarms

To avoid accidents such as electric shock, water leakage, gas leakage, and malfunctions of the MTP pump that may cause personal
injury and equipment damage, please ensure that the power cable of the MTP pump has been removed from the MTP pump body when
troubleshooting. Also, confirm that the main power supply has been disconnected, the gas valve has been closed, the water valve has
been closed, or other energy sources have been shut off. Please double-check that the MTP pump has stopped rotating. Then, follow the

steps below:

(—) Confirm that the "Operating Status Indicator" has been extinguished and the MTP pump has ceased operation.
According to the prompt of the "Fault Status Indicator", refer to the suggestions in Table 44 to troubleshoot the fault.

(Z) Perform a "reset" operation to reset the fault.
(=) Perform the "start" operation. Observe whether the MTP pump can operate normally.

Note: If the "Reset" operation fails to reset the fault, please re-energize the MTP pump when it is stopped.
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6.6 Troubleshooting

6.6.1 Fault status indicator (no display)

Serial Number phenomenon Possible cause

Countermeasures

0-100,000 h The step size'is 'set t'o 100h.
When set to 0, no timing is performed.

The ratio of the current to the rated current.
In the "normal operation" mode, an alarm
0h 0-100% is triggered when the current value exceeds
1 motor current the set value, and the smaller the set value,
rotational speed

the easier it is to trigger an alarm.

The ratio of the current rotational speed to

the rated rotational speed.
In "normal operation" mode, an alarm is
triggered when the current value is lower
than the set value, and the higher the set
value, the easier it is to trigger an alarm.

0-100%

The "control port" is set incorrectly Correctly set up the control port

2 After the "Start" command, the "Operation”
indicator displays abnormally

When this function is not i [
The "Do Not Operate" signal pins (pins 1 and er‘1 I.S u.nc fonisnotin use,P case
5 of the REMOTE port) are open-circuited short-circuit pins 1 and 5 or keep pins 1 and
P P 2 of the REMOTE port open-circuited

The "Do Not Operate" signal is not N B The 1st and 2nd pins of the REMOTE port are
3 P L gnatl Operation prohibited" is not enabled P! i P
functioning short-circuited
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Serial Number phenomenon

Possible cause

Countermeasures

4 Insufficient pressure

Front-stage pump failure

Check the capacity and startup status of
the backing pump (replace it with a backing
pump of larger capacity)

Leakage in pipeline system

Inspect the pipeline

Residual molecules

1. The main component is H2 or H20. Please
perform heating treatment
2. For other gases, please clean the interior
of the vacuum equipment
3. The fault remains unresolved. Please
contact after-sales service

5 abnormal noise

External vibration or impact exists

Eliminate external vibration

6.6.2 Fault status indicator light (green)

When the "Fault” indicator light turns green after power-on, it indicates that there is an abnormality or alarm during the system self-
check process, suggesting that the MTP pump may be faulty. Please contact after-sales service.

6.6.3 Fault status indicator light (red)

The "Fault Status Indicator (Red)" flashes at different frequencies to represent different fault conditions. When multiple faults occur
simultaneously, the fault with the highest priority will be displayed. Additionally, the fault signal will also be output from the "REMOTE"
connector. If the fault indicator is lit in red, please refer to & 51the corresponding measures.
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Figure52 Fault Output

Table51 Priority of Fault Signals

Serial Number Fault LED indication priority
Abnormal power loss of external power
High Priorit
1 supp_ly Steady red light & Y
speeding
Or other malfunctions £
2 motor oyerheatlng Three consecutive flashes
Internal overheating of the controller
3 Motor drive overload Two consecutive flashes L
Low Priority
4 disturbance Single flash
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Figure52 Fault Output
Table51 Priority of Fault Signals
Table52 Fault List

Conditions for fault

Fault indication fault information Protection method Causes of malfunction measure
occurrence
External factors: 1. Eliminate vibration sources
1. External vibration or 2. Inspect the vacuum tube

impact 3. Avoid foreign objects
AY disturbance 2. Air enters the MTP pump falling
AX disturbance 3. Foreign matter falls into 4. Adaptation of backing
BY disturbance the MTP pump pump

One flash BX disturbance Slow down and stop imbalance

Z-perturbation

4. Sudden pressure change

Magnetic bearing anomaly:
1. Control circuit fault Contact after-sales service
2. Wiring harness open circuit

1. Operating at near the
maximum working pressure

1. High ists at th
gh pressure exists at the 2. Check the vacuum pipeline

Failed to reach the set .
inlet and outlet

Continuous flashing twice Motor drive overload Slow down and stop rotational speed within 30 R system for leaks
. 2. Leakage in pipeline system .
minutes : 3. Check the capacity and
3. Front-stage pump failure .
startup status of the backing
pump
1. The temperature setting
for auxiliary heating should
not exceed 120°C
2.Wh he MTP (M i
1. Excessively high heating er'nt N (Magnetic
Suspension Molecular Pump)
temperature . . .
. . is operating, continuous
2. Insufficient cooling cooling is maintained
Three consecutive flashes motor overheating Slow down and stop Overheating inside the MTP 3 Le,aka,ge nvacuum 3. Check the pipeline system
pump pipeline system
4. Repeated start/stop forany leaks
X . 4. Overheating caused by
operation multiple repeated start/sto|
5. fan failure P P P

operations
5. Contact after-sales service
for replacement of the cold
airfan

1. The ambient temperature
must not exceed 40°C
2. Set the cooling water
flow rate to 3L/min, and
maintain the cooling water
temperature within the range
of 15°C to 35°C
3. Contact after-sales service
for replacement of the cold
airfan

1. The ambient temperature
is too high
2. The cooling of the
controller is insufficient
3. Cold air fan malfunction

Internal overheating of the
controller

Internal overheating of the

Three consecutive flashes
controller

Slow down and stop

1. Check the vacuum pipeline

system for any leaks

2. Check the exhaust
Excessively high rotational | The gas flow passes through sequence

speed the interior of the pump 3. Turn off the power and
wait for the MTP pump to
stop running
4. Power on again

Abnormal acceleration Free stop*1

Red constant light

- . Controller communication i
Communication Failure Slow down and stop failure Controller fault Contact after-sales service

*1: When the MTP (Magnetic Suspension Molecular Pump) system is in free shutdown, the rotor continues to rotate due to inertia,
potentially lasting for several hours. To quickly stop the MTP pump, close the vacuum valve on the outlet port flange and introduce gas
from the exhaust pipe into the MTP pump.
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Fault
indication

fault information

Fault List (Continued)

Protection method

Conditions for fault
occurrence

The cause of the
malfunction

measure

Red light is
constantly on

Abnormal braking

1. Free running
2. Slow down and shut down

If the deceleration time
exceeds 30 minutes, it will
automatically enter the
braking state

Controller failure

Contact after-sales service

Acceleration fault

Slow down and stop

Rotating speed below
2000rpm

1. External influence
2. Controller fault

1. Restart after resetting
2. Contact after-sales service

Motor drive failure

Slow down and stop

Motor controller
communication fault

1. External interference
2. Controller malfunction

1. Restart after resetting
2. Contact after-sales service

Motor drive communication
failure

Slow down and stop

Motor controller
communication fault

Controller failure

Contact after-sales service

1. Short circuit between
motor windings or short

Motor drive overcurrent Free stop Motor overcurrent Lo - Contact after-sales service
circuit of windings to ground
2. Controller failure
Motor drive overvoltage Free stop Motor overvoltage Controller fault Contact after-sales service

fan failure

Slowdown and shutdown

The cooling fan has stopped

1. The cooling fan is damaged
2. Controller fault

Contact after-sales service

Current runaway

The magnetic bearing ceases
to operate, causing the rotor
to fall onto the protective
bearing

The magnetic bearing
overcurrent lasts for
approximately 30 seconds

1. MTP pump malfunction
2. Controller fault

Contact after-sales service

Temperature detection open
circuit

Slow down and stop

Abnormal motor
temperature detection

Motor temperature sensor
open circuit

Contact after-sales service

speeding

Slow down and stop

The rotational speed exceeds
the preset value

Controller failure

Contact after-sales service

Abnormal power loss of
external power supply

Slow down and stop

Abnormal power loss

1. Abnormal power failure
2. Abnormal power supply
cable
3. Abnormal supply voltage

1. Is there an abnormal power loss

2. Replace the power cord

3. Ensure that the power supply
voltage meets the requirements.

Controller overheating

1. Insufficient cooling
capacity
2. Controller fault

1. Check the volume and

temperature of the cooling water.
Turn off the power and re-energize

it after three minutes
2. Contact after-sales service

Power Failure

Slow down and stop

Power supply failure of the
controller

Controller failure

Contact after-sales service

RAM error

Slow down and stop

RAM check failed

Controller failure

Contact after-sales service

velocity anomaly

Slow down and stop

Abnormal speed detection

Controller fault

Contact after-sales service

Secondary damage limit

Slow down and stop

Accumulated damage
exceeds the set value

Alternately display
"disturbance" and "power
supply" alarms

Contact after-sales service
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Fault

indication

fault information

Fault List (Continued)

Protection method

Conditions for fault
occurrence

Causes of malfunction

measure

Red light is
constantly on

Communication failure

Slow down and stop

During acceleration
or normal operation,
communication failure
occurs

1. The tool software settings
are incorrect
2. Abnormal communication
cable
3. Controller malfunction

1. Communicate ata
communication cycle lower than
the set value
2. Check the communication cables
3. Contact after-sales service

TMS overheating

Slow down and shut down

The TMS functional test
temperature exceeds the set
temperature by 10°C

1. TMS functional cooling
failure
2. TMS functional failure

1. Check the cooling circuit, cooling
water temperature, and water
capacity
2. Contact after-sales service

TMS temperature is too low

Slow down and stop

The temperature detected
by the TMS function is
10° C lower than the set
temperature (the MTP pump
will not trigger an excessively
low temperature fault within
a short period of time after
startup)

1. TMS auxiliary heating
failure
2. TMS functional failure

Contact after-sales service

TMS signal fault

Slow down and stop

When using "TMS", the
sensor of TMS is not
connected

1. TMS sensor not connected
2. TMS cable is not connected
3. TMS cable fault
4. The TMS function setting is
incorrect

1. Contact after-sales service
2. Ensure that the wiring harness is
connected correctly
3. Contact after-sales service
4. When the TMS function is not in
use, configure it as "Disabled"
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7 Management and inspection

Installation, operation, and maintenance must be performed by personnel who have carefully read this manual and possess specific
skills in installing, operating, and maintaining MTP pumps. When installing and maintaining an MTP pump, please confirm that the power
cable has been disconnected from the MTP pump, and double-check that the MTP pump has stopped operating.

7.1 Maintenance and inspection

(—) When performing maintenance and overhaul on the MTP pump, please confirm whether there are any harmful substances remaining
inside the MTP pump and ensure proper personal safety precautions to prevent personal injury incidents.

(Z) To avoid accidents such as electric shock, water leakage, gas leakage, and malfunctions of the MTP pump that may cause personal
injury and equipment damage, when performing maintenance or inspection, please ensure that the power cable of the MTP pump has
been removed from the MTP pump body, and confirm that the main power supply has been disconnected, the gas valve has been closed,

the water valve has been closed, or other energy sources have been shut off. Reconfirm that the MTP has stopped rotating.

(=) Due to the different laws and regulations in each region, the solvents and contaminants used for cleaning may pose a pollution risk.
Please dispose of cleaning waste properly.

(M¥) To avoid malfunctions in the MTP pump, do not touch the internal components during maintenance and inspection, and it is strictly
prohibited to open any panels.

7.2 maintenance

7.2.1 maintenance

Conducting maintenance according to the specified maintenance cycle can extend the service life of the MTP pump and maintain its
safety. (The maintenance costs are borne by the user.).

The following outlines the recommended maintenance intervals for various process applications:

Table:53 Recommended Maintenance Intervals

workmanship cycle notes
Metal etching process (deposition) 1year
Etching *1
If there is deposition, the maintenance cycle needs to be shortened
Other etching processes 2years (including non-etching processes)
Other semiconductor processes 2 years
Clean application 5years No gas used
other purposes 2 years Depending on the actual situation, please contact Zhongke Jiuwei

*1: "Etching" includes semiconductor etching and liquid crystal etching.
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Note: When an "First-Level Damage Limit" alarm or "Second-Level Damage Limit" is detected, the protective bearing should be
replaced promptly, even if the maintenance schedule has not been reached.

The "Damage Limit" alarm will be indicated through the "Fault" indicator light (flashing orange three times in succession) or the
monitoring module.

7.2.2 Replace protective components

The maintenance of MTP pumps involves replacing protective components, such as upper and lower protective bearings and
standard parts like O-rings.

7.2.3 Recommended maintenance intervals for main components

In practical applications, the internal components of MTP pumps are subject to long-term wear and tear due to gas loads,
temperature, corrosion, and other factors. Excessive wear of the internal components of MTP pumps can lead to pump malfunction.
Therefore, it is recommended to replace the wear-prone components during maintenance of MTP pumps. Please refer to the following
table:

Table54: Recommended maintenance intervals

Suggested maintenance interval (years)*1

component
corrosive gas Inert gas or pumping

Rotating vane 3 5

rotation axis 3 5

Motor, sensor, magnetic material, connector 5 7
fan 5
PCBA 7
TMS valve 3
accessory TMS-assisted heating 3
Connects Cables 5

*1: The replacement interval may vary depending on the actual operating conditions.

(—) When damage or excessive wear is found on the components of the MTP pump, the components should be replaced promptly.
(Z) Whenitis necessary to repair the MTP pump, please contact after-sales service.
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7.3 clean

The cleaning method for MTP pumps is as follows:
(—) Clean the exterior of the MTP pump using a solvent as required. It is recommended to use an alcohol solvent.
(Z) When dust accumulates in the connector, please purge it with pure and dry gas.
(=) Wipe the exterior with a soft, dry cloth.

(M) When dust accumulates at the ventilation port, please wipe it off with a cleaning agent or use a vacuum cleaner to clean it, and avoid
letting dust enter the interior.

(H) When the label of the MTP pump is damaged, please contact after-sales service.

(7%) The cleaning (maintenance) of the MTP pump is carried out in the maintenance workshop. Please contact after-sales service.

7.4 transport

When preparing to ship the MTP pump back to Zhongke Jiuwei, please ensure proper packaging to prevent any damage during
transportation. Zhongke Jiuwei will not be responsible for any damage to the MTP pump caused by inadequate packaging.

Before conducting maintenance on the MTP pump or using it for other purposes, please contact the service personnel of Zhongke Jiuwei.
To prevent the corrosive substances remaining in the MTP pump from damaging the pump body and electrical components:

(—) Before transportation, it is essential to ensure that the MTP pump is vacuum-sealed;
(Z) Inthe "Return Statement", it is imperative to clearly specify the type of gas used and the precautions for handling;
(=) Ensure proper packaging to prevent contamination and leakage.

(9) 1tis recommended to use the original packaging or more advanced packaging materials and methods for packaging.
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8 Storage and disposal

8.1 storage

When the MTP pump is not in use for an extended period (over several months), please ensure the following measures are taken:
(—) The MTP pump is placed in a vertical position.
(Z) Sealtheinlet of the MTP pump and use a backing pump to evacuate it.
(=) Injectdry nitrogen through the outlet or purge port.
(9) Seal the outlet and purge port.

(H) Forwater-cooled MTP pumps, please purge with compressed air from the side of the cooling water inlet to ensure that there are no
residual substances such as cooling water inside the water cooling tube of the MTP pump.

(75) Do not store MTP pumps in the following areas:

High humidity exists (please isolate and seal it from the outside and use a desiccant, which should be replaced regularly)
There are extreme temperatures (high temperatures not exceeding +55°C and low temperatures below -25°C )

Presence of corrosive gas

Presence of dust

Insufficient ventilation

There is strong magnetic and electric field radiation

direct sunlight

Presence of mist

Vibration exists

O 00 N o U b W N

8.2 Scrapping

Please dispose of the MTP pump in accordance with local laws and regulations.
Note: Zhongke Jiuwei will not be responsible for any issues arising during and after the processing period.
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