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Chapter 1 Introduction
This chapter provides an introduction to the DSCUSB products, describing the product range, main features and 
application possibilities.

Overview
The DSCUSB products are miniature, high-precision Strain Gauge Converters; converting a strain gauge sensor input 
to a digital USB serial output. They allow high precision measurements to be made and communicated directly to a 
PC. With the appropriate drivers installed, the DSCUSB appears as a virtual communication port to the PC .

Key Features

Three Form factors:
The product is available in three formats depending on how it is to be integrated:

PCB Only: for OEM integration into the customer’s own products. This can include fitting into a load cell body if 
space allows.

OEM Field Connector Module: the DSJ2 provides field terminals and a USB Type B connector.

Cased: supplied in a desk mounting case (approx 86 x 57 x 25mm) with 1.4m of USB cable terminating in a type A 
plug and a 9 way D-Type socket for the strain gauge connections.

High Stability`
25ppm/°C basic accuracy (equates to 16 bit resolution) 

Adjustable sensitivity
Supplied pre-configured for standard 2.5mV/V full-scale strain gauges.
A single additional resistor re-configures the input between 0.5 and 100 mV/V full-scale.

Temperature sensing and compensation (optional)
An optional temperature sensor module (DTEMP) is available which will enable an advanced 5-point temperature-
compensation of measurements.

Linearity compensation
Advanced 7-point linearity compensation available as standard.

USB
Uses a simple ‘Virtual Communications Port’ as its connection method to a PC.
Device addressing allows up to 127 devices.
ASCII version allows for continuous output stream.

Low current
Functions as a ‘Low Power Device’ i.e. draws less than 100mA (one unit load) when connected to a 350 Ohm Bridge.

Digital calibration
Completely drift-free, adjustable in-system and/or in-situ via standard communications link.
Two independent calibration stages for load cell and system-specific adjustments.
Programmable compensation for non-linearity and temperature corrections.
Calibration data is transferable between devices for in-service replacement.

Self-diagnostics
Continuous monitoring for faults such as strain overload, over/under-temperature, broken sensors or unexpected 
power failure.
All fault warnings are retained on power-fail.

Multiple output options
Choice of three different protocols for ease of integration: ASCII, MODBUS or MANTRABUS
All variants provide identical features and performance.
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Special Facilities

Output Capture Synchronisation
A single command instructs all devices on a bus to sample their inputs simultaneously, for synchronised data 
capture.

Output Tare Value
An internal control allows the removal of an arbitrary output offset, enabling independent readings of net and gross 
measurement values.

Dynamic Filtering
Gives higher accuracy on stable inputs, without increasing settling time.

Programmable Output Modes
Output rate control enables speed/accuracy trade-off.
ASCII output version provides a decimal format control and continuous output mode for ‘dumb terminal’ output.

Unique Device Identifier
Every unit carries a unique serial-number tag, readable over the communications link.

External Temperature Sensing (optional)
An external temperature module is available for improved accuracy (especially tracking changing temperature 
conditions).

Software Reset
A special communications command forces a device reboot as a failsafe to ensure correct operation.
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The Product Range
The DSCUSB is available in three physical formats:

OEM PCB Description and dimensions

OEM PCB with plated through holes for cable connections.

Dimensions:
PCB: 43 x 28 x 4mm (1.6929 x 1.1024 x 0.4724 inches)

DSJ2 OEM Module

OEM PCB fitted to DSJ2 motherboard providing screw-type field 
connections for load cell, temperature, digital I/O and USB plus 
‘B’ type 4-pole USB connector.

Dimensions:
Module: 82 x 60 x 20mm (3.2283 x 2.3622 x 0.7874 inches)

Cased version

Free-standing module fitted with 9-way ‘D’ type socket for load 
cell, temperature and digital I/O connections.
Integral USB lead with type ’A’ connector.

Dimensions:
Case: 86 x 57 x 26.5mm excluding connector (95mm (3.740”)
including 9-way ‘D’ type socket) with 136cm (4.462 feet) USB 
cable.
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If you already have an older version of Instrument Explorer installed or did not select this option when you installed 
the newer version you can safely install again without uninstalling first.

In the above example the CAN drivers have not been selected as they are not required.

During installation of the DSC Toolkit or the Instrument Explorer software you will see a dialog box appear stating 
that an unsigned driver is being installed. Select ‘Continue Anyway’ to indicate that this is OK. The installation 
software is trying to pre-install the required drivers so that they can be automatically found when the hardware is 
plugged in later on.
This will appear twice during the installation.
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After installing the software you can connect the DSCUSB device to the computer.

The new hardware will be detected and the computer may display a dialog window asking whether to use Windows 
Update or the Internet to search for software.

Found New Hardware Wizard
Once the software has been installed you can plug in the hardware. The ‘Found New Hardware Wizard’ should now 
appear.

Select ‘No, not at this time’ so that the wizard does not try searching online for a driver.
Click ‘Next’.

32 bit Operating Systems
If you have a 32 bit version of Vista or a 32 bit version of Windows 7 or XP then select ‘Install the software 
automatically (Recommended)’ and click ‘Next’.

64 bit operating Systems
For those of you with 64 bit Vista or 64 bit Windows 7 you have to point the wizard to the driver location.
So select ‘Install from a list or specific location’ and follow the prompts until you can select a folder to look in. 
The folder you need to navigate to is C:\Program Files (x86)\DSCU Drivers\.



Mantracourt Electronics Limited DSCUSB User Manual Issue 1.011

Now the wizard will start searching for the drivers.

You will see a warning that the driver is unsigned. This is normal and you should choose to ‘Continue Anyway’.
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Depending on your operating system the above message may appear as follows:

The wizard should then proceed with installing the software drivers.

Please note that there are two interfaces to the hardware so that there are two drivers that will be installed
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The USB DSC Port and the USB DSC Bus.

So the next dialog box you will see will be for the USB DSC Port and the steps will be repeated from step 2.

Connecting up the Evaluation Kit
Simply connect to a spare USB port on the PC using the lead provided in the kit.

Initial Checks
With no load cell connected the LED on the DSCUSB should flash OFF for 100ms every 0.5, 1 or 2 seconds depending 
on the protocol according to the following table:

Protocol LED Flash Period
ASCII 0.5 seconds
MODBUS 1 second
MANTRABUS II 2 seconds

Connect a load cell to the six-way screw connector following the labelling on the DSJ2 PCB
Note: If there are no errors the LED will Flash ON for 100mS then OFF for the above period. This is the normal 
‘healthy’ state.

Establishing the Assigned COM Port
The DSCUSB device actually creates a virtual serial port (COM port) even though it is plugged into a USB port. This 
allows the PC software to communicate with the devices as if they were connected to a serial port.
Unfortunately the PC will allocate a COM port to each device over which we have no control. Therefore we need to 
perform the next step to establish which COM port has been assigned to the DSC device.
Instrument Explorer only supports COM ports 1 to 8 so if a COM port greater than this has been assigned it will need 
to be changed as follows:

Open the Device Manager
Click the Start button and select Run…
Type devmgmt.msc into the box and click OK.
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This will open the Device Manager window
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Device Manager

Select the Ports (COM & LPT) item and expand it.
If the DSC USB device has been installed correctly you should see an item named USB DSC Port (COMx) where the 
COM port assigned is shown in brackets.

If this COM port is between 1 and 8 then note the number as it will be needed when Instrument Explorer is used to 
connect to the device.

If the COM port is greater than 8 then it must be changed as follows:

Right click the device and select Properties from the pop-up menu.
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Select the Port Settings Tab from the window that appears.

Click the Advanced button.

You can now select a new COM Port Number from the dropdown list at the top of this dialog.
When you drop the list you may find that next to some of the listed COM ports there is an ‘(in use)’ note.

Unless you have physical COM ports at the destination you wish to use then you can ignore this. The ‘in use’ note 
will be shown against any COM port that has, at some time, ever been allocated as a virtual COM port.

Once changed, select OK on all dialogs until they are closed.

You have now established which COM port your DSC device is ‘connected’ to.

NOTE: The selected COM port should now remain with the DSC device regardless of which USB port it is plugged into. However, plugging 
the device into a different USB port may, depending on operating system, result in a request for drivers again. If this occurs follow the 
above procedure from the ‘Found New Hardware Wizard’ section.

Plugging in a new DSC device will also result in a driver request on Windows XP. Again, follow the above procedure from the ‘Found New 
Hardware Wizard’ section.
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Instrument Explorer

Launch Instrument Explorer and select the appropriate DSC USB device from the instrument list in the left hand 
pane. You need to know whether you have a Mantrabus, ModBus or ASCII device.

After clicking on the device name the following dialog will appear:

As can be seen in the above screenshot, the dialog message will indicate whether a device was detected and at 
what COM Port. In this example it is at COM7 so select Port 7 from the drop-down list.

Clicking OK will start communications with the device.
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NOTE: The screenshots have been taken from a computer running Vista so you may see windows that appear slightly different depending on 
your operating system.

Running the Instrument Explorer Software
Having installed Instrument Explorer you can now run the application which the rest of this chapter is based on.
From the Windows ‘Start’ button, select Programs, then Instrument Explorer or double-click on the shortcut on your 
desktop.

Instrument Explorer Icon

The application should open and look like the following screen shot.

Instrument Explorer Window

The layout of Instrument Explorer’s window and child windows allows the user full customisation to their 
requirements. If the application show a different arrangement of child windows than the above screen shot, then 
load one of the default workspaces as follows:
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Click File on the menu and select Open Workspace. From the file dialogue window select Layout – Standard.iew. 
This will ensure your application layout matches this document. 

A list of available instruments is displayed in the Select Instrument pane of Instrument Explorer. Select the relevant 
device and protocol to match the device you are working with, by clicking on the device icon.

Instrument Settings

One of the following dialogue windows will be displayed:

Modbus MantraASCII MantraBus

Select the serial port to which the device is connected from the drop-down list and click the ‘OK’ button.
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Viewing Device Data
The following main parameter list should now appear in the central pane.

Instrument Explorer Parameter List

When an instrument has been selected from the Select Instrument window this parameter list window will become 
populated.

The parameters and commands which are available for the selected device will appear in this list in a structured 
hierarchic manner enabling the user to expand or contract categories by clicking the  and  buttons on the left of 
the list.

There are four types of parameters and commands:

Read/write Numeric – These parameter values are displayed in the right 
hand column and can be edited by clicking the value.
The value can then be changed and pressing the Enter key or moving away 
from the edited value will cause the new value to be written to the 
device. There are no checks on the data entered and it is up to the user 
to enter the correct data. 

Read-Only – These parameter values are displayed ‘greyed out’ and 
cannot be changed. 
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Read/write Enumerated – These parameters can only be changed by 
selecting the new value from a drop down list.
Clicking in the right hand column will display a down arrow button which 
when clicked will display the parameter value options in a list.
Note that all enumerated data (apart from on/off) will be displayed with 
a numeric value, hyphen then the description of the value.
The numeric value is the value of the parameter and the description is 
just there to help.

Commands – These commands have ‘Click to execute…’ displayed in the 
right hand column. Clicking here will display a button. Click this to 
issue the command to the device.

As parameters are changed the communications traffic is displayed in the ‘Comms Traffic’ pane.
If any errors occur they will be shown in red in the ‘Errors’ pane. Once an error occurs it will need to be reset 
before any more communications can take place. Reset errors by either right-clicking the ‘Errors’ pane and selecting 
Reset Errors from the pop-up menu or select the Communications menu and click the Reset Errors item.

To manually refresh the parameter list click the  button on the toolbar or select Sync Now from the Parameters
menu.

Now you have successfully established communications with your evaluation device the next step is to perform a 
simple calibration.

Connecting a Load Cell
You can now connect a strain gauge bridge, load cell or simulator to the DSCUSB.

A suitable strain gauge should have an impedance of 350-5000 Ohms and (at least for now) a nominal output of 
around 2.5mV/V.

DSJ2 Evaluation Board Sensor Connections

Next, we will set Instrument Explorer to automatically update dynamic parameters from the device so 
that we can see values such as SYS changing on the screen. To do this either click the  button on the 
toolbar or click on the Parameters menu and select the Auto Sync item. Note that these options toggle 
so be sure to leave your selection in the active state.
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From the Parameter List click the  next to the System heading to expand this level. The Parameter List should look 
as follows:

This now exposes more levels that can be expanded as 
required by clicking the  next to the heading name. 

Dynamic values (such as SYS and SRAW) will now be updating in real-time from the device.

Once you have connected the load cell the ‘SYS’ parameter should display ‘realistic’ values in the parameter list 
pane. These values should correspond to mV/V assuming the device is in its factory default state.

For diagnostics, the device has two sets of flags, one being latched and held within the device’s non volatile 
memory (FLAG parameter) and the other being dynamic and volatile (STAT parameter).

Instrument Explorer provides a simple method of displaying and resetting individual flags although these are held 
within the device in FLAG and STAT parameters.
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To quickly clear all the flags simply write zero to the FLAG parameter. If no problems exist, all flags should remain
in their off state.
If any flags remain on then refer to Chapter 8 for flag definitions.

Performing a System Calibration
The values obtained so far are in mV/V units, these are factory calibrated and fixed to within 0.1% accuracy.

The device also contains two separate user-adjustable calibration parameter groups termed ‘Cell’ and ‘System’. 
‘Cell’ is used to convert from mV/V to a calibration value and ‘System’ to convert this calibration value to the 
required engineering units. The use of ‘CELL’ is optional. We shall be using ’System‘ for the following exercise 
where we rescale the output value to read in units of your choice, and to calibrate precisely to your load cell / 
system hardware.

Instrument Explorer provides Wizards to allow quick and simple calibration operations to be undertaken without the 
use of a calculator. Wizards can be activated by simply selecting the required item from the Wizard menu.
Since we are now calibrating at system level we have a choice of two calibration methods:

Sys Calibration Table – This technique is used when a manufacturer’s calibration document is available for the 
connected strain gauge. This normally gives mV/V to engineering unit values.

Sys Calibration Auto – This technique is used when the input can be stimulated with real input values i.e. test 
weights or forces can be applied. 
We will now describe each of these techniques with an example.

Sys Calibration, Table method
A 10 tonne load cell manufacturer gives the following data: 

mV/V output Force
2.19053 10 tonne
-0.01573 0 tonne

Start the wizard by selecting Sys Calibration Table from the Wizard menu
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Click the Next button and enter the low values as shown below.

Click the Next button and enter the high values as shown below.

Click Next the following window will be displayed showing the calibrated SYS value which is dependent on the 
current input values.




