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OEM Evaluation Kit Instruction Manual

1.0 Introduction

This manual covers the operation of Piezo Motion Micro Dosing Pump, Figure 1. 

Figure 1 – Micro Dosing Pump System showing Stainless Steel and Plastic enclosure

Traditional peristaltic pumps employ standard electromagnetic motors to provide a measured level of 
dispensing volume and flow rate. Further reduction of dispensing volume and flow rate is achieved by 
installation of a gearhead/reducer. One of the drawbacks in introducing a reducer in such a system is that it 
creates inferior flow dynamics caused by factors such a hysteresis and backlash, and poor 
resolution/precision. These problems are particularly noticeable when a very slow flow/step rate is desired, 
often resulting in a limitation of the range of flow rate to just 2 orders of magnitude. Furthermore, such 
pumps cannot perform microinjector functions due to slow response times and inability to produce 
reproducible accurate droplet dispensing.

These disadvantages of stepper-based micropump systems have been solved by the development of a 
unique miniature Micro Dosing Pump based on a novel piezoelectric motor technology developed by 
Piezo Motion. At the heart of the new Micro Dosing Pump is a precise miniature rotary piezo motor with 
an integrated optical encoder (32,000 PPR), that is directly coupled to a peristaltic pump head providing a 
direct-drive mechanism. The result is a Micro Dosing Pump system that eliminates the drawbacks of 
traditional systems and provides unsurpassed dynamic range of flow rate with ultra-smooth delivery and 
single nanoliter droplet dispensing capability. The new Micro Dosing Pump can be used in micro-injection, 
micro-suction, rapid sampling, scanning microflow and continuous flow mode applications. Furthermore, 
the exceptional dynamic properties of the underlying piezoelectric motor enable the Micro Dosing Pump to 
operate precisely at high frequency (i.e. >100 Hz).
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2.0 Unpacking and Preparation

After unpacking the MDP pump, check the contents against the items listed in Table 1 below.  If any items 
are missing contact Piezo Motion immediately for replacement parts.

4.0 Preparation of the Micro Dosing Pump for operation

Carefully unpack the pump, programmable touch-screen display, power supply and disposable tubing kit.

3.0 Summary Specification for Micro Dosing Pump

Summary specifications for the MDP are shown in Table 2 below.  For detailed specifications including 
maximum and minimum programmable settings please refer to APPENDIX I.

Table 1 – Description

Table 2 – Micro Dosing Pump Summary Specifications
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4.1 Installation of silicone tubing kit

The silicone tubing kit provided with the MDP is a thinned-wall type specifically selected by the 
manufacturer for its quality and optimum performance for use with the MDP. Tubing supplied by other 
manufacturers could damage the MDP mechanism and should not be used. 

Remove and/or replace tubing from the MDP at the end of each experiment or before storing the pump for 
an extended period (e.g. overnight).  If the tubing is left installed on the pump without liquid inside for an 
extended period the tubing can lose elasticity and collapse on itself, this will negatively affect the 
performance of the pump during the next use. It is a good laboratory practice to install a new tubing daily 
or at the beginning of a new experiment. 

Six disposable silicone tubing kits are included with the MDP, additional tubing kits can be purchased 
separately. The tubing kit has a barb connector on each side (Figure 2). The barb connectors are designed to 
fit into the grooves of the metal bracket located immediately below the pump head.  The tubing is installed 
as follows:

• Lift orange hinged protective cover (Figure 3) on the MDP upwards to reveal the rotary pump head. 

• Insert one side of the tubing connector into the left groove of the metal bracket and push it gently in 
place as shown in Figure 4. 

• Gently stretch the other end of the silicone tubing around the rotating pump head and install the 
• second end of the silicone tubing into the other grooves of the metal bracket.  

• Make sure that the tubing is centered in respect to the rollers and close the protective cover.

Figure 2 - Tubing Kit with 3/32” male barb to Luer terminals

Rev.     A      ECO#    210128



All content copyright © 2021 Piezo Motion 6

Figure 3. Installing silicone tubing

Figure 4. Inserting the silicone tubing on pump head

Hinged Protective Cover

Pump head with  
silicone tubing 
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4.2 Removal of silicone tubing kit

Removing the silicone tubing is done in reverse order of installation. Lift up the protective cover and pull on 
one of the connectors until it comes clear of bracket.  Repeat for the other side.

5.0 Connecting communication cable to Controller and Controller Display unit

Connect the black comms cable to the IP67 connector located on the rear panel the Pump. Connect the 
other end of the cable to the IP67 socket located on the rear panel of the controller, Figure 5 & 6.

Connect the mouse (optional) and keyboard (option) to one of the USB ports located on the rear panel 
controller.

5.1 Connecting communication cable to Controller and Controller Display unit 

Connect the 12 VDC power supply to an appropriate 110VAC/220 VAC wall power socket. Connect the other 
end of the cable to the socket located on the rear panel of the controller.

Turn the power ON to the controller using the rocker switch located on the rear panel of the controller, 
Figure 6. Turn power to the pump by pressing the power button located on the front panel of the pump. 
The switch should light up blue, indicating that both controller and pump are connected correctly. 
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Figure 6 – Rear Ports of Controller Unit
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6.0 Operation and Control of the Micro Dosing Pump

After the controller and pump are powered ON. The controller will begin the boot-up sequence and the 
HOME screen will be displayed (Figure 7).  

The display is touch screen enabled (an optional mouse and keyboard may also be used). Use either a 
mouse or finger to scroll around the screen.

6.1 Filling the tubing with your work solution and removing bubbles

Touch the manual “Pump” or “Suction” functions located on in the top righthand corner of the screen to 
cause to pump to rotate and fill the tubing with your work solution. Press and hold “Pump” to move liquid 
continuously from left to right (Clockwise). Press and hold “Suction” to move liquid continuously from right 
to left (Counterclockwise). This function could be used to empty the tubing. Cycling between “Pump” and 
“Suction” will also remove bubbles from within the tubing.

Figure 7. Controller HOME Screen
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6.2 Main Menu

The main menu is available by clicking on the down arrow located on the HOME screen to left of the blue 
START button (Figure 7).

The functional modes of operation available are listed as following:

• Continuous Flow
• Continuous Dose
• Micro Dosing
• Micro Injection
• Mixing

Selecting the desired mode of operation and press START to initiate the chosen mode. The display will 
change to show the user editable variables for that mode.

6.3 Calibration

The micro dosing pump is factory calibrated. Because of tubing tolerances and changing 
environmental conditions it is prudent to recalibrate the pump periodically. This is particularly important 
when small volumes of liquid are to be delivered. Depending on the circumstances and how stable the 
environmental conditions are at the place of use, the user should establish a protocol on how often 
recalibration of the pump is undertaken.

The pump can be calibrated by either measured dose or by using a flow meter. 

To initiate calibration mode of the pump, press the “CALIBRATE” button located on the upper right corner 
of the HOME screen (Figure 7). A new screen will then appear (Figure 8).
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In the calibration screen the user can select to calibrate the pump in either “Dose” mode or “Flow” mode.

6.4 Calibration Using Dose Mode

During calibration by Dose Mode, the user weighs the fluid output during a set flow rate and duration. This 
is best performed by attaching a small length of tubing or needle (12G) on to the Luer connector of the 
pump silicone tubing kit (Figure 2). The silicone tubing kit of the MDP has an I.D. 2.0 mm, it is 
recommended that when attaching any additional tubing to the pump tubing kit a similar tubing 
dimension should be used.  Liquid output from the tubing is then directed into a small vial positioned on 
an analytical balance where it is weighed. 

An example calibration by Dose mode can be performed as follows:

1. Select “DOSE” from Calibration window (Figure 8)
2. Set the “Flow rate” to 20 ml/h
3. Set the Delivery Volume to 0.2 ml.
4. Press RUN

Figure 8. “Calibration by Dose” window
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Figure 9 “Calibrating” Screen Dose Mode

All content copyright © 2021 Piezo Motion 12

After the “RUN” button is activated the controller screen will enter calibration mode and the pump will 
begin to deliver the set delivery volume (Figure 9)

When the set calibration volume has been achieved, the calibration ends with an on-screen instruction 
“CONFIRM CALIBRATION” (Figure 10).
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Figure 10 “Confirm Calibration” Screen Dose Mode

Enter the measured dose in microliters (µl) into the “Dispensed Dose” field. For example, in the case of pure 
water a measured dose weight of 200 mg would correspond to approximately 200 µl, which would be 
entered into the Dispensed Dose field. 

Next, select “SAVE CALIBRATION” – the calibration data will be then be saved and a screen message will 
temporarily display “Successfully Saved Settings”.

The controller screen will then return to the Home screen and the pump is ready for use.

6.5 Calibration Using Flow Mode

During calibration by Flow mode, it is necessary to connect to the delivery end of the pump tubing to a 
sensitive flow meter/sensor. The required flow rate is then chosen and compared to the flow rate measured 
by flow meter/sensor. 
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Figure 11 “Calibration by Flow” Window

An example calibration by Flow mode can be performed as follows:

1. Select FLOW in the Calibration screen (Figure 11).
2. Set the “Flow rate” to 300 ml/h
3. Press RUN

After the “RUN” button is activated the controller screen will enter calibration mode and the pump will 
begin to deliver at the set flow rate (Figure 12).
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Figure 12 “Calibrating” Screen Flow Mode

As soon as a stable flow rate is achieved with the flow meter, press STOP to enter the measured flow rate 
(ml/hr) into the “Confirm Calibration” Screen (Figure 13). 

Next, select “SAVE CALIBRATION” – the calibration data will be then be saved and a screen message will 
temporarily display “Successfully Saved Settings”.

The controller screen will then return to the Home screen and the pump is ready for use.

For detailed example of calibration setup and procedure please refer to APPENDIX I – EXAMPLE CALIBRA-
TION SETUP - DOSE MODE.
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Figure 13 “Confirm Calibrating” Screen Flow Mode
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6.6 Important Notes – Calibration and use of Micro Dosing Pump

During calibration by Flow mode, it is necessary to connect to the delivery end of the pump tubing to a 
sensitive flow meter/sensor. The required flow rate is then chosen and compared to the flow rate measured 
by flow meter/sensor. 
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Notes:
1. Eliminating Error caused by Hydrostatic Differential (syphon effect). 

A hydrostatic differential can be created if the ends of the liquid source and delivery tubing are placed at 
significantly different heights, this can create a siphoning effect whereby fluid from the highest 

2. reservoir will slowly drain into the lowest reservoir until a hydrostatic equilibrium is reached, leading to 
errors in delivery volume accuracy. This occurs because the tubing may not be completely occluded on 
the MDP pump head. For advice on the ideal set-up for accurate calibration and accurate experimental 
use please refer to Appendix I. 

3. Calculating water volume from mass/weight - For water at NST environmental conditions (Appendix 
1), 1 µl (microliter) of water weights approximately 1 mg, with accuracy of 0.2-0.4 % due to temperature 
dependence of water density. Please refer to Appendix 1, which shows how you can compensate for this 
error. Please note that this error can be smaller or comparable to the error of the analytical balance, if 
the balance measures with resolution of 1 mg. 

4. Calibration Following Suction Mode. Prior to performing any pump calibration immediately following 
operating the pump in “Suction” mode, it is necessary to first operate the pump in a delivery mode (e.g.  
“Pump” mode) for a few seconds. This will release any stretching/tension of the tubing caused by the 
CCW rotation of the pump during “Suction” mode.  Calibration is typically performed in a delivery mode 
(e.g. “Pump” mode) during which the pump operates in the CW direction. A failure to follow this 

5. guideline can result in an error in calibration of up to 10%.   

6. It is a good practice to repeat the calibration several times to make sure that the calibration procedure is 
stable. This is especially important when a new tubing is being calibrated. 

7. Using the Factory Calibration Dose - The Micro Dosing Pump is calibrated at the factory. The “Factory 
calibration dose” is saved in the memory and will be automatically loaded at turning the “Controller and 
Display Unit” ON. To achieve optimal performance accuracy, it is recommended that calibration of the 
MDP should be performed as close as possible to the experimental conditions and settings.  

8. Calibration following Power Off – After switching power OFF to the “Controller and Display Unit” the 
current calibration will be saved in the memory. When the “Controller and Display Unit” is turned ON 
the saved calibration is automatically loaded.
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7.0 Programming and Operating the Micro Dosing Pump 

The main menu is available by clicking on the down arrow located on the HOME screen to left of the blue 
START button (Figure 7). The functional modes of operation available are listed as following (Figure 15):

• Continuous Flow
• Continuous Dose
• Micro Dosing
• Micro Injection
• Mixing

Selecting any of the modes of operation and pressing START will initiate the chosen mode and the display 
will change to show the user variables for that mode.
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Figure 15 Micro Dosing Pump Functional Modes
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7.1 Continuous Flow Mode

In Continuous Flow Mode, the Micro Dosing Pump provides stable and continuous flow rate for a user-set 
duration. The programmable operators in Continuous Flow are PUMP, SUCTION, FLOW RATE (ml/h) and 
DURATION (hh:mm:ss). The maximum and minimum programmable limits for Flow Rate and Duration are 
shown in (Appendix 1). 

Continuous Flow mode is selected from the drop menu (Figure 15) by pressing the START button. The 
function provides accurate and continuous flow of liquid. 

The user will first enter either PUMP or SUCTION mode. The desired Flow Rate (ml/h) and Duration Time 
(hh:mm:ss) are then entered into the relevant fields (Figure 16).  

Pressing RUN will start the continuous flow mode and the pump will deliver liquid at the entered flow rate 
until the duration time is completed. 

During Continuous Flow the screen display background will change from white to black and a countdown 
timer will indicate the set flow rate and the remaining duration (Figure 17).  The operation can be cancelled 
at any time by pressing the CANCEL button.

Following the successful completion of the flow rate duration, the controller will display 
“FLOW RATE COMPLETE!”. Pressing CLOSE will return the user back to the previous screen.
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Figure 16. “Continuous Flow” window
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Note: Delivery of programmed volume using Continuous Flow mode – The correct mode to accurately 
deliver a specific programmed volume is in the Continuous Dosing mode (see next chapter). Continuous 
Flow mode is not recommended for delivering specific volumes as error can be introduced.  

7.2 Continuous Dosing Mode

In Continuous Dosing Mode, the Micro Dosing Pump provides an accurate and stable flow rate until a 
user-set delivery volume is completed. The programmable operators in Continuous Dosing mode are 
PUMP, SUCTION, FLOW RATE (ml/h) and DELIVERY VOLUME (ml). The maximum and minimum 
programmable limits for Flow Rate and Delivery Volume are shown in Appendix 1. 

Continuous Dosing mode is selected from the drop menu (Figure 15) by pressing the START button. 

The user will first enter either PUMP or SUCTION mode. The desired Flow Rate (ml/h) and Delivery Volume 
(ml) are then entered into the relevant fields (Figure 18).  

Figure 17 “Continuous Flow” active window  
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Pressing RUN will start the continuous dosing mode and the pump will deliver liquid at the entered flow 
rate until the chosen delivery volume is completed. 

During continuous dosing the screen background will change from white to black indicating the pump is 
active.  The operation can be cancelled at any time by pressing the CANCEL button (Figure 19).

Following the successful completion of the dose delivery volume, the controller will display 
“DOSING  COMPLETE!”. Pressing CLOSE will return the user back to the previous screen.

Figure 18 “Continuous Dosing Mode” Screen
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Figure 19 – “Continuous Dosing” During Active Dosing.
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Figure 20. Comparison “Micro Dosing” and “Micro Injection”

8.0 Micro Dosing and Micro Injection Mode

The “Micro Dosing” and “Micro Injection” modes are available from the dropdown menu located on the 
Home screen (Figure 15).
 
In Micro Dosing mode the Pump functions as a rapid dosing pump. The user can enter a DOSE VOLUME 
(µl), DOSE INTERVAL (sec) and the NUMBER OF DOSES (1 to 64,000). The precise dose is then delivered 
quickly with a gradient increase of the flow rate (i.e. from approx. 0 to 300 ml/h) within a 5-7 ms timeframe.  

In Micro Injection mode the Pump functions as an extremely fast micro-injector. The user can enter 
DURATION, NUMBER OF INJECTIONS, and INJECTION INTERVAL between successive injections. A 
maximum flow rate of approximately 500 ml/h is then achieved within a 1 ms timeframe. 
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8.1 Operating Micro Dosing Mode

Selecting “Micro Dosing” mode from the pulldown menu (Figure 15) and pressing START, brings up the 
Micro Dosing settings screen (Figure 21). The main programmable operators in Micro Dosing Mode are 
“INTERVAL” & “FREQUENCY”. 

If “Interval” is selected the available sub-menus are Dose Volume (µl), Dose Interval (sec) and Number of 
Doses (1-64,000).

If “Frequency” is selected the available sub-menus are Dose Volume (µl), Dose Frequency (Hz) and Duration 
(1-3,600 sec).

The user must first select either Interval or Frequency, and then input the desired settings listed in the 
submenus (Figure 21).  Pressing RUN will start the Micro Dosing mode and the pump will deliver liquid at 
the programmed settings. 

During Micro Dosing, the screen will display background will change from white to black and a countdown 
timer will indicating dosing has started (Figure 22).  The operation can be cancelled at any time by pressing 
the CANCEL button.

Following the successful completion, the controller will display “DOSING COMPLETE!”. Pressing CLOSE will 
return the user back to the previous screen.
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Figure 21. “Micro Dosing” window
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8.2 Operating Micro Injection Mode

Selecting “MICRO INJECTION” mode from the pulldown menu (Figure 15) and pressing START, brings up the 
Micro Injection settings screen (Figure 23). The main programmable operators in Micro Injection are 
Duration (msec), Number of Injections (1 to 1,000) and Injection Interval (sec). 

The user must input the desired settings listed in the submenus (Figure 23).  Pressing RUN will start the 
Micro Injection mode and the pump will precisely execute the programmed parameters. 

During Micro Injection, the screen will display background will change from white to black and a 
countdown timer will start indicating micro injection has started (Figure 24). The operation can be 
cancelled at any time by pressing the CANCEL button.

Following the successful completion the controller will display “INJECTING COMPLETE!”. Pressing CLOSE 
will return the user back to the previous screen.

Figure 22. ”Micro Dosing” During Active Micro Dosing (using Interval Mode)
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Figure 23 “Micro Injecting” window
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Figure 24 ”Micro Injection” During Active Micro Injection

9.0 Mixing Mode

The Micro Dosing Pump includes a unique function referred to a Mixing Mode. During Mixing mode, the 
pump automatically cycles very fast between pump and suction. This mode enables small volumes of fluids 
to be conveniently mixed. 

Selecting “Mixing” mode from the pulldown menu (Figure 15) and pressing START, brings up the Mixing 
screen settings (Figure 25). The programmable operators in Mixing mode are Mix Volume (µl) and 
Mix Cycles (1 to 100).

The user must input the desired settings listed in the submenus (Figure 25).  Pressing RUN will start the 
Mixing mode.  

During Mixing, the screen will display background will change from white to black and a countdown timer 
will start indicating Mixing has started (Figure 26). The operation can be cancelled at any time by pressing 
the CANCEL button.

Following the successful completion, the controller will display “MIXING COMPLETE!”. Pressing CLOSE will 
return the user back to the previous screen.
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Figure 25. “Mixing Mode” window
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10.0 Admin Menus

The Micro Dosing Pump software includes several Admin menus. These can be accessed from the main 
Home screen (Figure 7) by pressing Admin icon on the top left-hand corner of the screen. 

The Admin screen is divided into GENERAL and LOGS.  Pressing the General setting, displays the Model 
Number and enables the Time Zone, Language and Time Format to be selected (Figure 23-25). Pressing the 
Logs setting, displays the full log of the pump, which can be filtered using the Select Range of Select Type 
dropdown menus.

Figure 26 “Mixing Mode” During Active Mixing
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Figure 26 Admin Menu General Setting
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Figure 27 Admin Menu Log Setting

Figure 25 Reset Logs Function

The RESET LOGS function enables all interior logs to be deleted (reset). This action cannot be undone.
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11.0 Technical Support
 
Technical support is available from 9 AM to 5.30 PM U.S. Eastern Time. Please refer to contact information at 
end of manual. 

12.0 Warranty

Piezo Motion products are produced to state-of-the-art production methods and are subject to strict 
quality control. All sales and deliveries are made exclusively on the basis of our general 
Terms and Conditions of Business. These are available to view and download on the Piezo Motion 
homepage at http://piezomotion.com/terms-and-conditions/

Piezo Motion Corp
6700 Professional Parkway
Sarasota, Florida 34240
USA

Tel: (941) 907- 4444
Email: info@piezomotion.com
piezomotion.com
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APPENDIX I – Example Calibration & Experiment Setup - Dose Mode

The following section contains examples of recommended setups and procedures for calibration and 
practical (experimental) use of the MDP when using the measured volume (Dose Mode) method with 
water. 

During calibration by Dose Mode the fluid output during a set flow rate and duration is weighed in real-time 
using an analytical balance.  The chosen calibration flow rate should be the same or as close as possible to 
the actual flow rate intended for the experimental application.

The procedure is best performed by attaching an additional length (e.g. 12”) of tubing on to each end of the 
Luer connector of the Silicone Tubing Kit. The tubing in the silicone tubing kit has an internal diameter of 
2.0 mm, it is therefore recommended that any additional tubing attached to the tubing kit has a similar 
dimension. The length of the additional tubing can be adjusted according to your test setup.

Materials & Equipment Needed

• MDP system
• New unused Silicone Tubing Kit (cannot be substituted with different tubing)
• 2 x 12” length of additional tubing (2 mm I.D.)  x 3 mm (O.D.) for connecting to Luer connector on the 

inlet/outlet of silicone tubing kit (may require female Luer-to-3/32” male barb connector). The length of 
the additional tubing can be adjusted according to your test setup.

• Analytical balance (accuracy at least 1 mg or better) 
• Small plastic/paper containers or cup for water reservoirs
• Mineral oil 
• Retort stand and MDP pole mount bracket (used to attached MDP to retort stand)
• Round bracket (optional) for mounting water reservoir to retort stand
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Method

• Install a new Silicone Tubing Kit into the MDP (see Manual Section 4.1) and attach the additional length 
of tubing to the Luer connector on each end of the tubing kit, or alternatively use a Female Luer-to-3/32” 
male barb connector for connecting the different tubing.

• 
• Fill one of the reservoir cups with water (Source Reservoir) and place the other empty reservoir 
• (Collection Reservoir) on to the analytical balance ensuring that both reservoirs are placed at the same 

height as the Collection Reservoir (refer to recommendations below regarding hydrostatic differential 
below). Place the Collection Reservoir on to the weigh table of the analytical balance.

• 
• Fix the MDP to the retort stand pole and position it so that it is mounted above the analytical balance 

with the output tubing positioned so that it will deliver water into the Collection Reservoir. 
•  
• Flush the tubing with 0.5 to 1 ml of water using MDP “Pump Mode” to remove any small bubbles in the 

tubing. Zero the balance before starting the calibration. 

The MDP is now ready for calibration.
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Elimination of Potential Hydrostatic Differential (syphon effects).

A hydrostatic differential can be created if the Source Reservoir and Collection Reservoir are placed at 
significantly different heights, this can create a small siphoning effect whereby tiny amounts of fluid from 
the highest reservoir may slowly drain into the lowest reservoir until a hydrostatic equilibrium is reached. 
Because the MDP is a highly accurate measurement device, this can result in small errors in measurement 
of delivery volume accuracy. This occurs because the tubing is not designed to be completely occluded on 
the MDP pump head. 

To achieve optimal accuracy of calibration and experimental use please read the following section.

Set Up for Small Volume Calibration & Experimental Applications (Dose Volumes below 15 ml)
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1. The source reservoir and collection reservoir should be positioned at the same height.  

2. The tips of the source and collection tubings should be at the same height. 

3. The source and collection reservoirs should contain the same amount of water. The terminal ends of 
the source tubing and output tubing should be immersed under the water level of the source and the 
collection reservoirs, respectively.   The tubing in the collection reservoir should not touch the collection 
container, otherwise the balance measurement will be unstable. 

4. To avoid sample loss due to evaporation when delivering water for longer times,  it may be necessary to 
add a small layer of mineral oil to the collection reservoir. To equalize the hydrostatic pressure the same 
amount of mineral oil can be added to the source container as well. 

5. The Balance should be stable and zeroed prior to commencement of any measurement.  

6. The MDP is now ready for calibration – follow the Example Calibration Setting for Flow Rate of 20 ml/h 
and Delivery Volume to 200 ul.
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Set Up for higher Volume Calibration & Experimental Applications (Dose Volumes above 15 ml)

For accurate calibration and experimental use with dose volumes above 15 ml: 

1. First ensure that the tubing in the collection reservoir is positioned so it remains above the solution layer 
contained within the collection reservoir during the entire experiment. 

2. The follow the calibration procedure “Set Up for Small Volume Calibration & Experimental Applications 
(Dose Volumes below 15 ml” steps 1-5 above). 

3. The Balance should be stable and zeroed prior to commencement of any measurement. 
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“Calibrating” Screen Dose Mode

Example Calibration Setting for Flow Rate of 20 ml/h

1. Select “DOSE” from Calibration window (Figure 8)
2. Set the “Flow rate” to 20 ml/h
3. Set the Delivery Volume to 200 ul
4. Press RUN

After the “RUN” button is activated the controller screen will enter calibration mode and the pump will be-
gin to deliver the set delivery volume.
 

When the set calibration volume has been achieved, the calibration ends with an on-screen instruction 
“CONFIRM CALIBRATION”.
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Enter the measured dose milliliters (ml)) into the “Dispensed Dose” field. For example, in the case of pure 
water a measured dose weight of 0.2 g would correspond to approximately 0.2 ml, which would be entered 
into the Dispensed Dose field. 

Next, select “SAVE CALIBRATION” – the calibration data will be then be saved and a screen message will 
temporarily display “Successfully Saved Settings”.

The controller screen will then return to the Home screen.

The MDP is now ready for use!
 

 “Confirm Calibration” Screen Dose Mode
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APPENDIX II – Detailed Specifications

Detailed Specifications with maximum and minimum programmable limits for MDP. 
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Table 1 Maximum and Minimum programmable limits for MDP 
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Table 2 - NIST Water Density Table

APPENDIX III - NIST Water Density Table

• NIST uses a temperature of 20 °C (293.15 K, 68 °F) and an absolute pressure of 1 atm (14.696 psi, 101.325 
kPa). This standard is also called normal temperature and pressure (abbreviated as NTP).

• Temperature dependence of water density

Example: Let us assume that the analytical balance has measured the mass of the delivered water as 200 
mg (0.2 g) and the room temperature is 70°. The density of the water at this temperature, from the Table 
above, is 0.99802 g/cm3. The actual delivered volume is calculated as:  v = 200 / 0.99802 = 200.40 µl.
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