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Chapter 1 Preface

1. Announcements

1.1 Grounding 

Make sure that the instrument is properly GROUNDED, which is the basic 

requirement of electrical safety. Besides, it also guarantees the anti-interference of the 

instrument. 

1.2 Safety 

POWER OFF the controller before any hardwires connection and disconnection. 

1.3 Movement of probe 

After the probe of the system approaches the sample, the probe can NOT be 

moved and any rotary knob on the probe can NOT be adjusted, or the needle will be 

damaged!

2 Precautions of the scanner 

2.1 The core part of the scanner is the piezoelectric ceramic. It is fragile. Please 

take it gently. Do NOT drop it or press it. 

2.2 Before using the scanner, please take off the protective lid. After using it, 

please cover the scanner under the protective lid and put it into dry storage. 

2.3 If there is a need to transport the scanner, you must cover up the protective lid 

and use the vibration-absorptive and cushioning material for packaging. 

2.4 The scanner easily gets damaged in the humid environment. If you use the 

damaged scanner, the circuit of the main controller may get damaged. 



2.5 The scanner must be stored in the DRY and ENCLOSED environment. It is 

suggested that the user should put the scanner in the dryer or the moisture-proof and 

enclosed container. Additionally, the user should put a proper amount of silicone 

moisture-proof materials in the enclosed container.

2.6 After using the scanner, the user MUST take the scanner out of the 

foundation of the scanning platform and then put it in the dry and enclosed 

environment. 

3. Requirements on the working environment 

The system requires certain requirements to the working conditions. To ensure 

the instrument can be used properly and to achieve the ideal function, the user should 

confirm the following aspects one by one before installing the system:

3.1 General environment demands: the system is a set of fine equipments 

integrated with mechanics, optics and electronics, suitable for indoor installation. The 

installation conditions are as follows: 

 It is prohibited from getting in contact with rain or other water source so as to 

avoid electrical failure. 

 Do not install the instrument in the acid, alkali or other erosive environment to 

protect the system from being damaged. 

 Do not expose the equipment under the sun for a long time so as to protect the 

system from aging. 

 The core part of the scanning probe microscope is piezoelectric ceramic. The 

three-dimensional movement can be conducted through controlling the voltage 
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between each electrode of the scanner. The voltage difference between the 

electrodes reaches 400V. However, the gap between the electrodes is quite 

narrow. The insulation capability of the piezoelectric ceramic reduces 

dramatically after it gets damp. Therefore, the humidity of the working 

environment should be controlled strictly. 

 Environmental temperature: 18 - 25℃

 Environmental humidity: ≤30％ (relative humidity)

3.2 Before the system is powered on, the user must ensure that the power supply 

of the system’s installation site is well grounded. A good grounding can not merely 

enhance the effect of electrical shielding and increase the system’s anti-interference 

ability, but is also a necessity to guarantee the electrical safety. The power of the 

system is directly supported by municipal AC electricity supply. The voltage designed 

for the operation of the system is AC220V, allowing a deviation of ±10%. The user 

must control the deviation within this range. Otherwise, the system should be 

equipped with steady-voltage power supply. 

Notice: If the voltage exceeds the allowed deviation range, the system may fail to 

work normally. Moreover, it may cause the destruction of the system. In addition, the 

user should also confirm that there is no frequently-used high-power switch that 

shares the same power source with the system or the electrical equipment with sudden 

high-current near the installation site of the system so as to avoid the electromagnetic 

interference through power line coupling. 
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3.3 No intense vibration source, the sample of strong sound source scanning 

probe microscope and relative accuracy of the probe’s spatial positioning directly 

decide its resolution. Vibration and sound source will bring interference, thus 

reducing the accuracy. As a result, no intense vibration source and strong sound 

source is the prerequisite of the installation site. 

3.4 The probe equipped with the system has good anti-interference capability 

against sound-, light-, magnet- and vibration. However, in order to achieve the 

optimal effect, especially when the specific application area of the user puts a high 

demand on resolution, the equipment should be installed to the anti-vibration 

equipment which generally adopts optical pneumatic cushion platform or spring anti-

vibration mount.
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Chapter 2 XMU-BY-LG Scanning Electrochemical Workstation

1 Functions of the system 

XMU-BY-LG scanning electrochemical workstation can be used for monitoring 

the in situ potential distribution, in situ current distribution and STM morphological 

distribution on the surface of the electrode. Besides, developing and utilizing different 

kinds of potentiometric ion selective probes can in situ test the ion distribution on the 

surface of the electrode, such as Cl- and pH. 

In addition, the specific target point testing function of XMU-BY-LG scanning 

electrochemical workstation can automatically position the probing needle in the area 

which you are interested in, and then track all electrochemical information at this 

certain area, such as the test of the potential’s changes during different periods, the 

test of the potential’s changes with the changes of the distance of X/Y/Z, the test of 

the material’s distribution changes and the test of morphological changes. In addition, 

we can also carry out the location test in various ways through jointly using the 

ordinary steady potentiostat. 

2. System components 

XMU-BY-LG scanning electrochemical workstation is composed of four parts 

(Picture 2-1): scanning platform (including the scanning probe, foundation of 

scanning platform, scanner, probing needle mount and probes), controller, machine 

controller and computer control system. 
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Picture 2-1 Main composition of XMU-BY-LG scanning electrochemical workstation

2.1 Computer control system 

The computer control system includes: computer workstation, computer interface 

and computer software system.

The computer workstation is a standard microcomputer system. The computer is 

connected to the controller with Fast Ethernet. The user achieves the control on the 

equipment in SPM Console on-line control software. The scanning result is output on 

the computer display screen in real time.

2.2 Controller of XMU-BY-LG scanning electrochemical workstation 

The controller is the main electric control system of XMU-BY-LG scanning 

electrochemical workstation. There is a LCD on the front panel (Picture 2-2), which is 

used to monitor the state of the system. The back panel (Picture 2-3) reserves multi-

channel simulation and digital signal input/output interface, which fully satisfies the 

user’s demand on the application and re-development in the future. 
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