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the ITS-90 
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Safety 
 

  When hazardous voltages (higher than 42.4 VAC peak or 60 VDC) are 
present on any channel, all channels are considered hazardous. 
Ensure that external wiring or any circuits connected to the device are 
properly insulated from human contact.  

   
  This device contains no user-serviceable parts. Do not open the device 

or attempt to disassemble the internal parts or modify them in any way. 
If it should appear to be malfunctioning, discontinue use immediately 
and contact Bustec Ltd. for support.  

   
  To operate this device, use a three-conductor power cord and an 

power outlet providing protective earth. Do not use a two-conductor 
extension cord or a three-prong/two-prong adapter. 

   
  If you replace the power cord provided, make sure that the 

replacement is rated for the power consumption stated in the 
specifications. 

   

 
 Do not position the device so that it is difficult to operate the 

disconnecting device. 
 

If the equipment is used in a manner not specified by the 
manufacturer, its safety may be impaired. 

 
 

Waste Electrical and Electronic Equipment (WEEE) 
 

 

 

This product complies with the WEEE Directive 2002/96/EC marking 
requirement. The affixed product label indicates that you must not 
discard this electrical product in domestic household waste. 
 
Product Category: Monitoring and Control Instrumentation 
 
To return unwanted products, contact Bustec Ltd. 

 
 
 
 
 

!

!

!
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1. Introduction 

1.1. Overview 
 
The ProDAQ 6150 is a 1U high rack-mountable LXI instrument. The ProDAQ 6150 is available in 
three versions (16-, 32-, and 48 channel) and provides high precision measuring of thermocouple 
sensors. Each channel is identical and is isolated from every other channel and from chassis 
ground for common-mode working voltages up to 350VRMS. 
 
 

 
Figure 1 - ProDAQ 6150-AC Isolated Precision Thermocouple LXI Instrument 

 
Every channel has a universal thermocouple connector allowing any type of thermocouple to be 
connected. Thermocouples can be mixed in any fashion. The software interface provides for all 
common thermocouple types J, E, N, K, T, R, S and B as well as custom types via a programmable 
conversion. Each channel has individual cold-junction compensation (CJC) located right at the 
thermocouple connector inputs. Open-thermocouple detection (OTD) is provided per channel, the 
occurrence of which is signaled both in software and by a front panel LED. 
 
The ProDAQ6150 uses one 24-bit Sigma-Delta ADCs per channel to provide the highest possible 
measurement accuracy and simultaneous sampling. The sampling rate can be varied from 5 S/s to 
1000 S/s. At sample rates of 20 S/s or lower, special digital filters still allow to reject both 50Hz and 
60Hz frequencies, thus eliminating the effects of power line noise. 
 

1.2. Product Features 
 
1.2.1. Channel Isolation 

The ProDAQ 6150 provides complete isolation both from channel to channel and from channel to 
ground. This allows the operator to connect thermocouple sensors with high Common Mode (CM) 
voltages without affecting other channels or the measurement accuracy. The ProDAQ 6510 has 
been tested to IEC 61010-1 Ed 3.0 (2010-06) and IEC 61010-2-030 Ed 1.0 (2010-06). It has been 
type tested to Class II with a working common mode voltage of up to 350VRMS. 
 
Having isolation per channel also reduces the effects of offset and noise due to ground loops on 
measurement accuracy. This can occur when both the sensor and the measuring equipment is 
grounded. In such cases the difference is GND potential can cause current loops which manifest as 
voltage differences in the grounds of the two devices. Even a few microvolt of offset can affect the 
accuracy of the measurement. Having a floating thermocouple measurement eliminates this 
potential source of error. 
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1.2.2. Mixing of TC Types 

Each channel is independently configurable for the standard thermocouple types J, E, N, K, T, R, S 
and B as well as for custom types. Each channel permits up to two custom types to be stored. 
Hence, a 48-channel unit allows for 96 custom thermocouples to be used, if dedicated to particular 
channels. Up to 16 coefficients can be programmed for each custom thermocouple.  
 
1.2.3. Thermocouple Measurement Range 

The ProDAQ 6150 allows for a wide range of precision thermocouple measurements to be 
performed, as shown in Table 1-1. 
 

Thermocouple Minimum °C Maximum °C 

J -210 1200 

K -200 1372 

T -200 400 

E -200 1000 

S -50 1768 

R -50 1768 

B 250 1820 

N -200 1300 

 
Table 1-1: Measurement Range for Standard Thermocouples 

 
1.2.4. Sigma Delta filtering and Rejection of 50/60Hz 

At sample rates of 20 Samples/sec or less both 50Hz and 60Hz interference are rejected by a 
special filter in the ADC. For higher sample rates, the external circuitry of the channel performs the 
rejection. Hence, power line noise, a potential source of error, is rejected. 
 

1.2.5. Simultaneous Sampling 

The ProDAQ 6150 uses independent Sigma-Delta ADCs per channel to provide true simultaneous 
sampling. 
 

1.2.6. Wide Range of Sampling Rates 

The ProDAQ 6150 allows choosing freely any sample rate between 1 Sample/second up to 1000 
Samples/second with a resolution of 1 S/s. Lower sample rates can be achieved by using the 
trigger scheme implemented.  
 
1.2.7. Open Thermocouple Detection 

Each channel of the ProDAQ 6150 contains an independent OTD circuit, which may be switched 
ON or OFF as required. When switched on, a broken wire is indicated both optically via a front-
panel LED and programmatically through error status codes and events.  
 
1.2.8. Cold Junction Compensation 

Each channel of the ProDAQ 6150 contains its own Cold Junction Compensation (CJC) circuit. The 
measurement of the CJC is directly at the copper terminals of the front panel connector, i.e. directly 
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at the cold junction. In this way the highest possible accuracy is achieved as changes in the cold 
junction temperature are immediately sensed. A precision interchangeable thermistor, configured in 
a ratiometric manner, is used to sense the temperature. 
 
1.2.9. Industry Standard Input Connectors 

The ProDAQ 6150 uses industry standard uncompensated mini-TC Cu-Cu thermocouple input 
connectors. This connector provides a solid and reliable connection. Different thermocouple types 
can be mixed throughout the unit without hardware modification, since the connector is not 
thermocouple-type specific. 
 
1.2.10. Isolated Digital I/O 

Each version of the ProDAQ 6150 features 4 isolated digital I/O lines on the rear panel, 2 input and 
2 output. These are generic lines which may be used for generating and/or receiving digital signals 
as for example trigger events.  
 
1.2.11. LXI Trigger Bus 

Optional the ProDAQ 6150 can feature the LXI Hardware trigger bus, allowing the device to share 
trigger signals with all compatible LXI devices. 
 
1.2.12. Triggering 

An extended trigger scheme allows hardware trigger received via the isolated trigger lines or the 
LXI trigger bus as well as software triggers like LXI events to control the acquisition process. 
 
1.2.13. Scalable Technology 

A single ProDAQ 6150 can contain either 16, 32 or 48 channels. However, multiple units can easily 
be synchronized using the IEEE1588 clock synchronization via Ethernet or the optional LXI trigger 
bus, providing any amount of simultaneous sampled channels required. 
 
1.2.14. Data storage 

The ProDAQ 6150 features a RAM disk of 64MB to store data acquired independently of the host 
controlling the device. Optional SSD hard drives can be installed to permanently store data on the 
device, allowing a fully independent stand-alone mode. Data acquisition to both storage devices as 
well as the data retrieval can be done via the web interface. 
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2. Getting Started 

2.1. Mounting the ProDAQ 6150 in a 19” Rack 
 
The ProDAQ 5725 Rack-mount Kit is available to mount the ProDAQ 6150 into standard 19” racks. 
The kit allows mounting the unit into racks with mounting depths between 453 mm and 843 mm. 
 

2.1.1. The ProDAQ 5725 Rack-mount Kit 

The ProDAQ 5725 Rack-mount Kit contains the following parts: 
 

1. Front rack-mount bracket (2 pieces) 
2. Rear support rail (2 pieces) 
3. Rear rack-mount bracket (2 pieces) 
4. Front handle (2 pieces) 
5. M3 x 6mm countersunk screw (TORX, T10, 12 pieces) 
6. M4 x 12mm panhead screw (TORX, T20, 4 pieces) 
7. M4 washer (4 pieces) 
8. M4 nut (4 pieces) 

 

Figure 2 - ProDAQ 5725 Rack-mount Kit Parts 
 
 

2.1.2. Installing the ProDAQ 5725 Rack-mount Kit 

To install the rack-mount kit, first attach the handles to the rack-mount brackets by using two M3 x 
6mm countersunk screws each (see Figure 3, ). Then attach one of the rack-mount brackets on 
each side of the ProDAQ 6150 by using four M3 x 6mm countersunk screws each (see Figure 3, 
).  

 

 

 

 
 

 
 

 



ProDAQ 6150 Isolated Thermocouple Signal Conditioning Unit User Manual 6150-XX-UM 
 

Copyright, © 2016 Bustec Production Ltd. Page 13 of 64 

Figure 3 - Assembling the front flanges 
 
Next, attach one of the rear support rails to each side of the ProDAQ 6150 by using four M3 x 6mm 
countersunk screws each. The rear support rail can be mounted in four different positions to 
accommodate various rack depths (see Figure 4, front-most position  and rear-most position ).  
 

Figure 4 - Assembling the rear support rails 
 
 

  

 

 
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Install the rear rack-mount brackets in your rack at the desired positions using the proper fixing 
materials for your rack (fixing materials are not part of the ProDAQ 5725 Rack-mount Kit).  
 
Install the ProDAQ 6150 into the rack at the desired position. Then attach the rear support rail on 
each side to the already installed rear rack-mount bracket by using 2 pieces M4 x 12mm panhead 
screw, washer and nut on each side. If only one slotted hole is accessible, position the screws that 
they are as far apart as possible (see Figure 5,  for minimum rack depth and  for maximum rack 
depth). 
 

Figure 5 - Attaching the rear rack-mount flanges 
 

WARNING 

Do not use other screws than metric M3 for attaching the front rack-mount bracket 
or the rear support rail to the enclosure. Using any other screw style will damage 
the thread permanently. 

 

WARNING 

Do not use screws longer than 6mm to attach the front rack-mount bracket or the 
rear support rail to the enclosure. Using any other length might damage the unit 
and/or cause electrical shorts. 

 

2.2. Preparing the ProDAQ 6150 for Tabletop Use 
 
The ProDAQ 5726 Stackable Feet Set is available to provide support to use the ProDAQ 6150 on a 
desk etc. The foot set allows stacking several ProDAQ 6150 in a secured way. 
 

 

 
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2.2.1. The ProDAQ 5726 Stackable Desktop Feet Set 

The ProDAQ 5726 Stackable Desktop Feet Set contains the following parts: 
 

1. Stackable feet (4 pieces, with rubber feet attached) 
2. M3 x 6mm countersunk screw (TORX, T10, 8 pieces) 

 

2.2.2. Attaching the ProDAQ 5726 Stackable Desktop Feet Set 

To attach the stackable feet to the ProDAQ 6150 enclosure, use 2 pieces M3 x 6mm countersunk 
screws per feet as shown in Figure 1, . 
 

Figure 6 - Attaching the ProDAQ 5726 Stackable Desktop Feet Set 
 
To securely stack several ProDAQ 6150, place the rubber feet of the upper ProDAQ 6150 into the 
brace provided by the feet below (see Figure 6, ). 

 

WARNING 

Do not use screws longer than 6mm to attach foot set to the enclosure. Using any 
other length might damage the unit and/or cause electrical shorts. 

WARNING 

Do not use other screws than metric M3 for attaching the foott set to the enclosure. 
Using any other screw style will damage the thread permanently. 

 
 
 

 

 
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2.3. ProDAQ 6150 Connectors and Switches 
 
2.3.1. Front Panel 

The ProDAQ 6150 Isolated Precision Thermocouple Instrument is available in three different 
versions, the ProDAQ 6150-AA with 16 channel, the ProDAQ 6150-AB with 32 channel and the 
ProDAQ 6150-AC with 48 channel.  
 

Figure 7 - ProDAQ 6150-AA Front View 
 
 

Figure 8 - ProDAQ 6150-AB Front View 
 
 

Figure 9 - ProDAQ 6150-AC Front View 
 

 
Miniature T/C Connector 
 
All ProDAQ 6150 versions utilize a standard mini-T/C connector per channel. Using matching 
plugs, the connector provides protection against polarity reversal by using a wider pin for the 
negative pole.  
 

The input range for all channels is ±1.25V with protection against up to 20 VDC. 
All channels are completely isolated both channel-to-channel and channel-to-
ground. The maximum float voltage for all channels is 350 VRMS, CAT II. 
 

WARNING 

When hazardous voltages (higher than 42.4 VAC peak or 60 VDC) 
are present on any channel, all channels are considered 
hazardous. Ensure that external wiring or any circuits connected 
to the device are properly insulated from human contact. 

 
 
OTD LED 
 
Each channel connector has a red LED to its left which indicates when the thermocouple wire 
connected has broken. 
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2.3.2. ProDAQ 6150 Rear Panel 

 
The rear panel of the ProDAQ 6150 features the following switches and connectors: 
 

 
Figure 10 - ProDAQ 6150 Rear Panel 

 
 
Right to left: 

ISO TRIG I/O Isolated trigger I/O lines 

LAN RJ45 10/100/1000 BASE-TX port with Auto-MDIX 

RST LAN Reset 

VREF Not used. 

LXI Trigger Optional LXI trigger interface. 

IEC Inlet  Used to connect the ProDAQ 6150 to the mains. It also features the main 
fuses. 

 

2.4. Connecting a Thermocouple 
 
The ProDAQ 6150 employs an uncompensated Cu-Cu type miniature thermocouple connector 
socket per channel. The socket is polarized and accepts the mating jack only in one orientation. As 
the T/C socket acts as the cold junction, the mating jack must be of the same thermocouple type as 
the wire and the thermocouple sensor. 
 
 

Caution 

When hazardous voltages (higher than 42.4 VAC peak or 60 VDC) are present on any 
channel, all channels are considered hazardous. Ensure that external wiring or any 
circuits connected to the device are properly insulated from human contact. 
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2.5. Accessing the Device 
 
As an LXI device, the ProDAQ 6150 provides a set of web pages which can be used to configure 
and operate the device. To access the build-in web pages of the ProDAQ 6150 any standard WEB 
browser can be used. The IP Address or hostname needed to build the URL for the WEB browser 
can be determined in different ways, like for example using the VISA configuration utility of the 
Bustec VISA library or one of the zero-configuration networking tools available that make use of the 
multicast DNS service supported by the ProDAQ 6150.  
 
To use the VISA configuration utility, you will need to download and install the “Bustec VISA Library 
and Tools” available at www.bustec.com/support/drivers (For a Linux version, please contact 
sales@bustec.com).  
 

2.5.1. Connecting the ProDAQ 6150 to the Network 

 
- Connect the ProDAQ 6150 to your network via a 10/100/1000-Mbit switch or directly 

to your host computer using a CAT5e Ethernet cable. 
 
- Connect the power cord and turn the device on. 
 
- Wait for the LAN Led to turn green. The ProDAQ 6150 is now ready. 
 

NOTE: 

To reset the instruments network settings to the default configuration as described 
above, press the recessed LAN reset button on the rear panel (see Figure 10 - 
ProDAQ 6150 Rear Panel). 

 
By default the ProDAQ 6150 uses DHCP to configure its network interface. If no DHCP server is 
found in the network, it will attempt to obtain a network address using AutoIP. AutoIP addresses are 
allocated from the reserved range 169.254.1.1 -169.254.254.254. The ProDAQ 6150 will first try to 
use the address 169.254.x.y, where <x> and <y> are the two last octets of the devices MAC 
address. If the address is already in use, a new pair of <x> and <y> will be generated using a 
random number generator. By using the embedded web interface, the ProDAQ 6100 can also be 
configured to use a static IP address. 
 
More information about how to connect LXI devices to your network can be found in the guides  
 

- LXI Getting Started Guide 
- LXI Network Basics 
- Introducing LXI to Your Network Administrator 

 
available from the LXI Consortium at www.lxistandard.org. 
 

http://www.bustec.com/support/drivers
mailto:sales@bustec.com
http://www.lxistandard.org/
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2.5.2. Discovering the Instrument 

Run the Bustec VISA Configuration Utility by clicking the start button and selecting All Programs - 
Bustec VISA - Bustec VISA Configuration Utility.  
 

Figure 11 - Bustec VISA Configuration Utility 
 
Choose the tab “Network Instruments” and select the button “Find Instruments …”. 
 

Figure 12 - Network Instruments Tab 
 
This will open the search dialog window. Here you can choose which type of instrument to search 
for and in which range. To discover a ProDAQ 6150, the Device Type “INST” must be enabled and 
the Device Number Range must include the device number “0” (zero). 
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Figure 13 - Network Instruments Search Dialog 
 
Then select “Search for Instruments” to start the search on the local network. Once the search is 
finished, the information for each instrument is displayed: 
 

Figure 14 - Network Instruments found 
 
To access the instrument via your web browser, just enter the IP Address displayed in the address 
bar of the browser. If you would like to access the instrument via the VISA Assistant or a Soft Front 
Panel application, add the instrument to the list of known network instruments by using the “Add All” 
or “Add Selected” buttons.  
 
2.5.3. Using the DNS services for Discovery 

LXI devices support DNS Service Discovery by publishing their services like http, vxi11 etc. To use 
the DNS Service Discovery, a system extension like Bonjour for Windows (available from 
www.apple.com) or Avahi (www.avahi.org, for Linux systems) needs to be installed. 
 
Available LXI devices will then be visible in the popup menu of the Bustec Agent (part of the Bustec 
VISA installation) under “LXI Devices” (see Figure 15 - LXI Devices in Bustec Agent) or in the 
Bonjour Explorer Bar of the Windows Explorer or the Internet Explorer (see Figure 16 - Bonjour 
Explorer Bar). A single click on one of the entries of the Bustec Agent or a double-click on one of 

http://www.apple.com/
http://www.avahi.org/
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the entries in the Bonjour Explorer Bar will then open the instrument home page either in the default 
browser or the Internet Explorer. 
 

Figure 15 - LXI Devices in Bustec Agent 
 
 

Figure 16 - Bonjour Explorer Bar 
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3. Theory of Operation 

The ProDAQ 6150 Isolated LXI Thermocouple instrument uses a Freescale MPC8313 Power-
QUICC II Pro Communications Processor for instrument control and LXI device capability, which 
combines a powerful e300 PowerPC core with a complete set of peripherals and interfaces. 
 

Figure 17 - ProDAQ 6150 Block Diagram 
 
A control interface connects the MPC8313 processor to up to three groups of 16 channels. Each 
channel is fully isolated from all other channels as well as from ground by an optical digital isolator 
for the control and data signals and by being supplied through an isolated DC/DC converter. 
 

Figure 18 - Isolated Channel Block Diagram 
 
For the connection to the thermocouple sensor each channel uses an universal Cu-Cu standard 
mini-T/C connector equipped with a precision thermistor for cold junction compensation. The 
thermistor is thermally bonded to the pins of the thermocouple connector in order to achieve the 
highest temperature accuracy and immediate sensing of CJ temperature changes.  Cold Junction 
compensation is calculated by comparing the thermistor resistance with a high precision, highly 
stable precision resistor, configured in a ratiometric manner.  
 
Each channel contains overvoltage protection circuitry (OVP), switchable open thermocouple 
detection (OTD) and an EMI filter. The OVP circuitry provides protection against both momentary 
transients and also continuous signals up to ±20V. The EMI filter prevents high-frequency common-
mode RF noise from rectifying the input circuitry and also serves as an anti-alias filter for the 24-bit 
sigma-delta ADC used for sampling. 
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The ADC switches between sampling the cold junction and the channel input, so that for each 
thermocouple measurement the corresponding cold junction temperature is used to calculate the 
resulting thermocouple temperature. The calculation is done in real-time using the polynomial 
equations and coefficients listed in the “NIST ITS-90 Thermocouple Database (NIST Standard 
Reference Database 60, Version 2.0)“ for the standard thermocouple types B, E, J, K, N, R, S and 
T. Two user thermocouple types can be defined in addition to the standard thermocouple types by 
setting explicitly the coefficients of the polynomial equation. The gain is automatically selected by 
the firmware to match the selected thermocouple type for the channel.  
 
All enabled channels are sampled simultaneously in a so-called “scan”. Scans can be initiated by 
an external trigger or by setting a scan rate, which is derived from an internal clock. When using the 
internal clock, the scan rate can be set to any value between 1 Hz to 1000 Hz in 1Hz steps 
independent of the number of enabled channels. For synchronizing multiple ProDAQ 6150 the 
internal clocks of several instruments can be synchronized using the IEEE1588 Precision Time 
Protocol. 
 
Each channel has a switchable OTD detection circuit. When OTD is on, a broken thermocouple 
connection will indicate a fault within 400ms (at a gain of 16). The fault will be indicated via software 
and by the front panel channel LED. 
 
 



6150-XX-UM  ProDAQ 6150 Isolated Thermocouple Signal Conditioning Unit User Manual 
 
 

Page 24 of 64 Copyright, © 2016 Bustec Production Ltd. 

4. Specifications 

Available Versions 
 

Versions 6150-AA  LXI Isolated Precision Thermocouple 
    Instrument, 16 channel 
 
6150-AB  LXI Isolated Precision Thermocouple 
    Instrument,32 channel 
 
6150-AC  LXI Isolated Precision Thermocouple 
    Instrument, 48 channel 

 
General 
 

Number of signal channels 16, 32 or 48 

Isolation 350 VRMS (Channel-to channel, channel-to-ground) 

ADC Resolution 24-bit 

Sampling Type Simultaneous over all enabled channels 

Scan Rates 1 to 1000 Samples/sec (internal clock) 

EMI Filtering Yes, per channel 

Channel Input Protection 20 VDC, Transients and constant voltage 

 
Thermocouple Measurement 
 

Thermocouple Types B, E, J, K, N, R, S, T and custom 

Cold Junction Compensation Per channel, accuracy 0.1°C 

Open Thermocouple Detection Yes, per channel, switchable 

Open Thermocouple Indication Front Panel LED, Software 

Thermocouple Connector Standard Miniature T/C, Type CuCu 

 
Isolated Trigger I/O 
 

Number of trigger lines 2 x Input, 2 x Output 

Isolation 350 VRMS 

Connector Type 25-pin D-Sub (on rear panel) 
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Network Interface 
 

Type 10/100/1000 Base-T (IEEE 802.3 compliant) 

Auto-MDIX yes 

Connector Type RJ45 

Protocols TCP/IP, HTTP, VXI-11, IEEE1588, mDNS 

 
LXI Device Capabilities 
 

LXI Class Compliance LXI Class C 

LXI Version 1.3 

Programmatic Interface Embedded Web Interface 
VXI-11 Device, Instrument Discovery 
IVI/VXIplug&play compatible driver 

  
Environmental Specifications 
 

Temperature 0 °C to +50  °C  (operational) 
-40 °C to +70 °C (storage only) 

Humidity 5% - 95% (non-condensing) 

 
 
Power Supply 
 

Input  85 – 264 VAC, 47 – 63 Hz  

Power Consumption  90W max.  

Fuses  2 x 2A, type T, 5 x 20mm  
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5. Web Page Operation 

The ProDAQ 6150 features an embedded web server, which allows you to configure and operate 
the ProDAQ 6150 by using a standard web browser from any host computer in your network. To 
make use of the complete functionality of the embedded web interface, the browser will need to 
have its JavaScript support enabled. 
 

5.1. Instrument Home Page 
 
The instrument home page shows general information about the device like model number, 
manufacturer, serial number, and revisions. 
 

Figure 19 - Instrument Home Page 
 
From here you can navigate to the different categories and pages by using the menu on the left 
side. For security reasons, all pages except of the instruments home page are protected by 
username and password, which can be configured on the "Device Configuration" -> "Security 
Settings" page. Upon delivery, the username is set to "admin" and password to "1234". 
 
The <On/Off> button on the instrument home page allows you to identify physically the ProDAQ 
6150 you are connected to. When you click onto the button, the LAN status indicator on the front 
bezel will start flashing. A second click switches the LAN indicator off again. 
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5.2. LAN Configuration 
 
The IP Configuration Page allows you to change the settings for the ProDAQ 6150's LAN interface. 
 

Figure 20 - IP Configuration Page 
 
The IP Configuration page shows the current settings for the instruments LAN interface and allows 
you to change and store the following settings: 
 

Hostname User defined hostname for the device (without domain).  

Clear this value to revert to factory default. 

Note: Multicast DNS domain is always: “.local”. Dynamic DNS 
domain depends on the network configuration. 

 

User Description User defined description of the device – it is displayed on the 

Home Page along with user defined Asset Number (see Device 

Configuration). 

Clear this value to revert to factory default. 
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MAC Address 

Current IP Address 

Current Subnet Mask 

Current Def. Gateway 

 

Displays the MAC address, currently assigned IP address, subnet 

mask and default gateway. 

TCP/IP mode Specifies whether the device shall use a DHCP server in the 
network, or AutoIP protocol to automatically obtain the IP 
configuration, or maybe the static IP configuration defined in the 
form below.  
 
More than one option may be selected. The priority is as follows: 
DHCP → AutoIP → Static. For example, if DHCP and Static are 
selected and DHCP fails, the Static configuration is set. 
 

IP Address If "Static IP" was selected as the TCP/IP mode, this field allows 
assignment of a static IP address to the ProDAQ 6100s LAN 
interface. 
 

Subnet mask If "Static IP" was selected as the TCP/IP mode, this field allows 
assignment of a static subnet mask address to the ProDAQ 6100s 
LAN interface. 
 

Default Gateway If "Static IP" was selected as the TCP/IP mode, this field allows 
assignment of a static default gateway for the routing of IP packets. 
 

MTU Maximum Transmission Unit (MTU) – maximum size (in bytes) of 

an IP packet that can be transmitted without fragmentation 

(including IP headers, but excluding headers from lower levels in 

the protocol stack). 

The default value for a typical network is 1500 Bytes. It can be 

defined as high as 9000 Bytes (jumbo frames). For correct 

interoperation, the whole network must have the same MTU. 

For best performance, it is recommended to configure the network 

to work with as high MTU as possible. 

 

Current DNS Server(s) Displays the list of currently used DNS server(s) 
 

DNS Servers Allow to choose between DHCP and static assigned DNS servers. 
If "Static" is selected, the two fields allow you to specify the DNS 
server the ProDAQ 6150 will use for name resolving.  

  

The device has a LAN reset mechanism that restores all the IP and IEEE1588 configuration back to 

factory defaults. In order to reset the settings press the “RST” button that can be found in the rear 

panel of the ProDAQ 6150. 

 

5.3. mDNS Service Name 
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The second page in the “Network Settings” allows the configuration of the mDNS service name the 
ProDAQ 6150 publishes. Clear this value to revert to factory default. 

 

Figure 21 - Setting the mDNS Service Name 
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5.4. Synchronization Configuration 
 
The ProDAQ 6150 can use the IEEE 1588-2008 (version 2) for clock synchronization. The 
Synchronization Configuration page shows the current IEEE 1588 status and allows its 
configuration.  
 

Figure 22 - Synchronization Configuration Page (Slave Mode) 
 

IEEE 1588 domain Specifies the IEEE 1588 domain number – logical part of the 

network in which the device should work. Default domain is 0. 

IEEE 1588 mode Specifies the priority of the device for the master clock selection 

procedure. “Slave only” mode ensures that the device cannot 
become a master clock in any network – it is always slave. 

“Highest priority” mode means that the device has highest chances 
of becoming a master. It may remain slave however if there is 

another device in the network with highest priority defined that 

advertises itself as having a better clock accuracy. The “Automatic” 
mode on the other hand relies only on the best clock selection 

algorithm. 

Delay asymmetry For better performance, this parameter should reflect the network 

architecture that affects the difference between the time a packet 

gets from one device to another and the return time.  

If the return time is longer – the value should be positive. By default 

this value is 0 ns. 

Offset from Master 

threshold 

If the “Offset from Master” value is below the user defined 
threshold the device is considered as synchronized. 
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Figure 23 - Synchronization Configuration Page (Master Mode) 
 
 
The IEEE 1588 status parameters are: 

Grandmaster clock Grandmaster clock ID (MAC address extended to IEEE EUI-64). 

Parent clock Parent clock ID (MAC address extended to IEEE EUI-64). 

State Current state of the IEEE 1588 protocol engine working on the 

ProDAQ 6100. Can be one of the following: INITIALIZING, 

FAULTY, DISABLED, LISTENING, PRE_MASTER, MASTER, 

PASSIVE, UNCALIBRATED. 

In case of SLAVE state also the synchronization state is displayed: 

SYNCHRONIZED or NOT SYNCHRONIZED. 

Synchronized elapsed 

time 

Time in seconds since the device remains constantly synchronized 

(considering the “Offset from Master threshold”). 

Current PTP time Shows the current IEEE 1588 time kept by the device. Seconds 

since midnight, January 1st, 1970 (represented as 

“seconds.fractional seconds”). Additionally a formatted date is also 
displayed.  

Current local time Local system time kept by the system clock on the device. It may 

differ from the PTP time when the PTP state is not Master. 

Grandmaster 

traceability  

to UTC 

Displays a string defined by IEEE 1588 standard that defines how 

the grandmaster clock is related to the Universal Coordinated Time 

(UTC). 

Mean path delay The average value of time in which the packet gets to the Master 

and the time the response gets back from Master. 

Variance of parent clock This value is unavailable. 
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Offset from Master Current observed difference between the Master and the Slave 

clock. 

Observed drift An implementation specific value which is related to the precision 

of the clock oscillator. 

 

Please note that only the parameters that are relevant to the current IEEE 1588 state are displayed 
on the page (see Figure 22 and Figure 23).  
 
The “LXI Domain” parameter displays the LXI domain number used in the module-to-module data 
communication (LXI Sync messages). 
 
 



ProDAQ 6150 Isolated Thermocouple Signal Conditioning Unit User Manual 6150-XX-UM 
 

Copyright, © 2016 Bustec Production Ltd. Page 33 of 64 

5.5. Channel Configuration 
 
This channel configuration section allows setting all parameters off the instrument’s channels. 
 
5.5.1. Channel Settings 

On the main configuration page individual channels can be enabled/disabled and configured. 
 

Figure 24 – Channel Settings Page 
 
The channel settings are displayed in a table with one row per channel. Each channel can be 
individually enabled and disabled by checking or un-checking the checkbox in the “Channel 
Enabled” column. A disabled channel will not be included in the data acquisition. 
 
If a channel is enabled, the OTD (open thermocouple detection) feature of the channel can be 
enabled/disabled by using the checkbox in the “OTD Enabled” column. If OTD is enabled for a 
channel, the status (“Connected” or “Open”) is displayed live in the “Connection Status” column. 
 
The thermocouple type connected to a channel is configured by the radio buttons in the 
“Thermocouple Type” columns. The input can be configured for one of the standard thermocouple 
types J, K, T, E, B, S, R and N or one of the two user-definable thermocouple types (see 5.5.2 - 
User Thermocouple Types). 
 
Each channel can have a minimum and maximum temperature threshold assigned (in °C). It is 
used in range checking to display color-coded warnings on the “Measurement -> Continuous 
Polling” page (see 5.6.1) and also can be used to generate a signal on one of the rear panel output 
lines (see xxx). When a threshold value is empty, the range checking is disabled. 
 
For easier navigation, the row the mouse is currently hovering above is highlighted. Any change 
made by the user on this page that differs from the configuration acquired when the page was 
loaded is marked in yellow. It gives insight into what changes are applied when the user hits the 
“Save” button. 
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Links visible in the table’s heading allow to apply settings for a particular option to all channels. The 
“Disable All” link in the “Threshold” column allows to disable range checking for all channels at 
once. 
 
The “Back” button navigates back to the Home Page, “Refresh” can be used to reload the page 
(changes are lost) and the “Save” button stores the configuration. 
 

Note: 

When an acquisition is running on the device, the channel configuration page is 
blocked for user input.  

 

5.5.2. User Thermocouple Types  

The ProDAQ 6150 allows the user to specify up to two custom thermocouple types by entering 
coefficients for the polynomial equation used to convert the measured voltage to the corresponding 
temperature.  
 

Figure 25 - User Thermocouple Types 
 
Only coefficients with values other then 0 (zero) will be used in the calculated equation.  
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5.6. Measurement 
 
The Measure section of the ProDAQ 6150 allows both real-time and stored measurements directly 
via the WEB interface. 
 
5.6.1. Continuous Polling 

The Continuous Polling page allows to display in real-time the measurement of all enabled 
channels. To do so, the web interface either configures the device to scan the enabled channels 
with a scan rate of 1 sample/sec or it uses a special peek function to read values from a running 
data acquisition. 
 

Figure 26 - Continuous Polling Page 
 
The values are displayed in up to 48 tiles, one per channel. If a channel is not enabled, the tile is 
shown in a light gray color and grey text; otherwise it is shown in a darker grey color with black text. 
If OTD is enabled for a channel and an open thermocouple is detected, the background of the 
channel tile is changed to yellow and the value “Open” is displayed instead of a temperature. If a 
channel has a minimum and/or maximum threshold defined, values below the minimum threshold 
cause the tile for that channel change its background to blue. Values above the maximum threshold 
cause the background change to red. Hovering with the mouse cursor above a tile will show the 
configuration of that channel in a tooltip. 
 
5.6.2. Data Acquisition 

This page allows setting up and running a data acquisition during which the data is stored on the 
ProDAQ 6150’s internal RAM disk or (if available) on the optional internal hard disk. The data can 
be later downloaded to the host using the “Internal Storage” page (see 5.7). 
 
A “data acquisition” consists of a number of consecutive scans over all enabled channels, which 
are sampled simultaneous. A scan can be started using a fixed internal clock or by a trigger event 
on one of the rear panel trigger input lines. When an internal clock is used, the actual scan rate can 
be set to any rate between 1 scan/sec and 1000 scans/sec in steps of 1. There are two different 
internal clocks available – the unsynchronized internal system clock and the synchronized PTP 
clock.  
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Figure 27 – Data Acquisition Page 
 
The data acquisition can be configured to use the internal scan clock, the synchronized IEEE1588 
clock or one of the rear panel input trigger as a source for the clock. Each clock ‘tick’ will cause the 
enabled channels to be scanned, converted and stored. If the internal clock or the synchronized 
IEEE1588 clock is chosen as clock, the final scan rate can be chosen between 1 Hz and 1000 Hz 
in steps of 1 Hz. If one of the rear panel triggers is chosen as source for the clock, one scan per 
clock signal will be performed by the ProDAQ 6150. The scan rate entered is the maximum clock 
rate allowed for the signal on the trigger line to configure the conversion time of the analog-to-digital 
converters accordingly. 
 
The acquisition can be started immediately, at a predefined time or by a trigger signal from the 
isolated rear panel trigger inputs. If “immediately” is chosen, the acquisition starts immediately after 
the “Start” button is clicked at the next clock signal. Starting at a predefined time can be used to 
start the acquisition on several synchronized ProDAQ 6150 synchronously. When a trigger signal is 
used to start the acquisition, it starts at the next clock signal after the trigger becomes active. 
Please note that you cannot use the same line for both “Clock Source” and “Start Mode”. An 
acquisition can be stopped either by a software command; after a predefined number of samples is 
acquired or after a predefined time expired. 
 
The data from acquisitions configured and executed via the WEB interface will be stored internally 
on the ProDAQ 6150, either in the RAM disk, or, if the optional internal SSD is installed, on the 
internal hard drive. In minimum the measured thermocouple temperatures are stored, by selecting 
one of the additional check boxes timestamps as well as the measured input voltage and cold 
junction temperature can be stored additionally. 
 

5.6.3. Trigger Configuration 

The trigger configuration page allows configuring the active states of the rear panel trigger lines and 
to control the output trigger lines for test purposes. For each of the trigger lines the active state can 
be selected to be “Open” (“0”) or “Closed” (“1”). The output trigger lines can be set to “Enabled”, 
which sets them to their active state, or “Disabled”, setting them to their inactive state. 
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Figure 28 - Trigger Configuration Page 
 

5.7. Internal Storage 
 
The ProDAQ 6150 features an internal RAM disk for storing acquired data. In addition an optional 
hard drive can be installed. The “Internal Storage” page allows access to the files stored on the 
disks for viewing, downloading and deleting. 
 

Figure 29 - Internal Storage Page 
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The data is stored on the internal RAM disk or installed hard drive using a file name that consists of 
device name, serial number and a time stamp representing the starting time of the acquisition 
performed: 
 
    prodaq6150-<s/n>-<timestamp>.csv 
 
The data is stored in the csv format which can be easily imported into other applications. If a hard 
drive is installed, the page shows the usage data for both drives. Data files residing on the hard 
drive are marked with a “HD” tag to the right of the filename in the list. 
 

Warning 

Any data stored in the internal RAM disk will be deleted when the ProDAQ 6150 is 
switched off. Make sure to download any data you want to store permanently before 
doing so. 

 
 

Figure 30 - Internal Storage Page with installed hard drive 
 
To download one of the files stored in the internal RAM disk or the installed hard drive, just select 
the “Download” button to the right of the corresponding data file in the list. To delete a file from the 
internal RAM disk or the hard drive either select the “Delete” button to the right of the corresponding 
data file in the list or use the check boxes to the left of the file names to select multiple entries to 
then use the “Delete Selected” button below the list to delete all marked entries. 
 
5.7.1. Displaying stored Data Files 

The ProDAQ 6150 web interface allows the contents of data file stored in the internal RAM disk or 
an installed hard drive to be viewed using your standard web browser. To display the contents of a 
data file, select the “View” button to the right of a data file entry in the “Internal Storage” file list. 
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Figure 31 - Data file display 
 
The acquired data will be display using a y-t graph plot of temperature per channel over time. In the 
graph, a window zoom via a click-and-drag cursor move can be used to zoom into particular areas 
of interest. To show the full signal again, select the “Reset Zoom” button below the graph. 
 
You can select which channel is included in the plot by checking/clearing the checkboxes in the 
channel list further down on the page. If a checkbox is grayed out, the particular channel was not 
enabled during the acquisition of the data file. 
 
Below the channel list the part of the data file shown can be selected by entering a starting scan 
index and the number of scans to be displayed. You can also enter a decimation factor to speed up 
the plotting and select the method by which the data is decimated before plotting. 
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5.8. Device Status 
 
The Device Status section shows several pages with different details of the overall status of the 
ProDAQ 6150 
 

5.8.1. Basic Status 

 
On the basic status page the overall status of the main software components of the device, internal 
temperatures and the network connections are shown. 
 

 
Figure 32 – Basic Device Status Page 

 
Status 
 

VXI-11 Server Displays the status of the VXI11 server. The VXI11 server handles 

all host communication using the VXI11 RPC protocol. 

PTP Displays the status of the PTP (Precision Time Protocol) server. 

This daemon implements the IEEE1588 Precision Time Protocol. It 

communicates with other PTP servers on the net and can provide 

the timing source (Master) for the domain or synchronize to an 

external master (Slave). 

Network Interface Displays the status of the network interface. The connection speed 

can be 10, 100 or 1000 Mbps and the connection type Half or Full 

Duplex. 

Uptime Shows the time expired since the last system start. 
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Hardware Monitor 
 

Temperature Displays the temperature measured by the internal temperature 

sensors of the device. 

Fan Status Shows the current status of the two rear fans if the ProDAQ 6150.  

Analog Voltages Displays the status returned by the internal voltage supervisor. The 

supervisor monitors the internal voltages used by the CPU, 

memory, FPGAs etc. 

Uptime Shows the time expired since the last system start. 

 
Open Connections 
 
Shows the remote hosts that are connected to the VXI11 server. The number of connections is 
shown, the maximum section size of the connection, the remote IP address and the ports used. 
 
 

5.8.2. Advanced Status 

 
The Advanced Status page allows you to review the output of a number of embedded tools to 
analyze the device status in more details. 

 
Figure 33 - Advanced Status Page 

 
Figure 33 shows an example of the Advanced Status page showing the output of the embedded 
“ifconfig” command. To select any of the available advanced status information, select one of the 
items from the list and select the “Refresh” button. 
 
The following advanced status information is currently available: 
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ifconfig Displays the output of the embedded “ifconfig” command, 
showing the settings for the Ethernet interface as seen by the 
operating system. 

route Displays the output of the embedded “route” command, 
showing the kernel routing table. 

resolv.conf Shows the contents of the “resolv.conf” file containing the 
current name server settings. 

hosts Shows the contents of the local “hosts” file. 

device.conf Shows the contents of the device.conf file as created by the 
embedded web interface. This file stores the information 
specified by the IP setup page. 

device and firmware 
revision 

Shows the current revisions of the different parts of the 
system. 

 
 

5.9. System Log 
 
The System Log page shows the contents of the system log. Any housekeeping or debugging 
information will be entered here by the operating system. To get an up-to-date status, press the 
“Refresh” button below. 

 
Figure 34 - System Log Page 
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5.10. Device Configuration 
 
The Device Configuration page allows you to change several parameters of the internal 
configuration of the device. In addition it allows you to reboot the device or update its firmware. 
 

Figure 35 - Device Configuration Page 
 
The device configuration is split up into several sub-items. Click on one of the “Change …” buttons 
to the right of the different sections to access them. To reboot the device, select the “Reboot 
Device” button. A reboot my take up to 30 seconds to complete. To update the firmware, select the 
“Firmware Update” button to access the Firmware Update page. 
 

5.10.1. General Settings 

This page allows you to change the system time and assign an asset number to the device, which 
will be shown on the instrument home page. 
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Figure 36 - General Settings Page 
 

5.10.2. Fan Settings 

 
The Fan Settings page allows configuring the internal rear fans of the ProDAQ 6150 for a reduced, 
silent mode or full speed. 
 

Figure 37 - Fan Settings Page 
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5.10.3. Security Settings 

On this page you can change the password that is used to protect the pages of the ProDAQ 6150. 
Please type in your old password, the new one and confirm it by re-typing. 
 

Figure 38 - Security Settings Page 
 
5.10.4. Firmware Update 

 
To update the firmware on the ProDAQ 6140, use the “Update Firmware” button on the “Device 
Configuration” page. Before you can start a firmware update, make sure that the file is available on 
the host computer where you run the internet browser. Press the "Browse..." to open the file upload 
dialog, which allows you to browse through your file system and select the file to upload. Once the 
correct file is selected, press the "Update Firmware" button. The upload progress and the 
programming progress will be displayed by a progress bar below the file selection control (see 
Figure 32). 
 

Warning 

Depending on your connection speed uploading and programming a new firmware 
image may take several minutes. To safely complete the process, do not navigate 
away from the page and do not interrupt the network connection or power-cycle the 
ProDAQ 6150. 
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Figure 39 - Firmware Update with Status 
 
During the upload and programming, do not navigate away from the page by using the browser 
controls. Any interruption of the update process might render the ProDAQ 6150 unusable. 
 

5.11. Documentation 
 
In the documentation section you can view the datasheet and manual (this document) for the 
ProDAQ 6150. 
 

Figure 40 - Datasheet Page 
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6. The VXIplug&play Driver 

 

6.1. Installation 
 
The ProDAQ 6150 Isolated LXI Thermocouple Instrument is supplied with a VXIplug&play driver. 
To install the driver, run the setup application coming with it and follow the instructions presented. 
Make sure that no other ProDAQ software is running when you start the setup. 
 
The installation program will by default perform a complete installation. It will install the driver files 
in the directory tree defined by the %VXIPNPPATH% environment variable and shortcuts into the 
VXIPNP program group of the start menu. To choose a different path and/or custom installation 
options is not recommended and may result in malfunctioning of the soft front panel and any 
application trying to use the driver. 
 

6.2. The Soft Front Panel 
 
The purpose of soft front panel application is to demonstrate the instrument’s abilities. After the 
start of the soft front panel application, the user has the choice to either enter the address 
information (VISA resource specification) of the instrument the soft front panel application shall 
connect to or use the build-in auto find functionality to discover accessible ProDAQ 6150 
instruments. 

 
 Figure 41 - Choosing the connection method 

 
As a third choice the soft front panel application allows to run in demo mode, where it can be 
operated without being connected to a ProDAQ 6150. If more than one ProDAQ 6150 is available, 
the soft front panel will display a list of available instruments to chose from. 
 

Figure 42 - Selecting one of multiple ProDAQ 6150 
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After connecting to the ProDAQ 6150, the soft front panel initializes the device and retrieves its 
configuration. It then opens on the “Continuous Polling” tab which displays the current sensor 
temperatures in a number of tiles equivalent to the “Continuous Polling” page of the web interface 
embedded on the ProDAQ 6150. 
 

Figure 43 - Continuous Polling Tab 
 
The values are displayed in up to 48 tiles, one per channel. If a channel is not enabled, the tile is 
also disabled; otherwise it is shown in a light grey color with black text. If OTD is enabled for a 
channel and an open thermocouple is detected, the background of the channel tile is changed to 
yellow and the value “Open” is displayed instead of a temperature. If a channel has a minimum 
and/or maximum threshold defined, values below the minimum threshold cause the tile for that 
channel change its background to blue. Values above the maximum threshold cause the 
background change to red. Hovering with the mouse cursor above a tile will show the configuration 
of that channel in a tooltip. 
 
All functionality of the soft front panel can be reached by selecting one of the available tabs or their 
sub-tabs. To configure the instrument, chose the “Channel Configuration” tab, where the channel 
configuration and the user thermocouple type setup is available. To perform a measurement, chose 
the “Measurement” tab, where the tabs “Continuous Polling”, “Waveform”, “Data Acquisition” and 
“Trigger Configuration” tabs are available. The “Internal Storage” tab allows managing the internal 
storage of the ProDAQ 6150 the soft front panel is connected to. 
 

6.2.1. Channel Configuration 

Settings 
 
The channel settings are displayed in a table with one row per channel. Each channel can be 
individually enabled and disabled by checking or un-checking the checkbox in the “Channel 
Enabled” column. A disabled channel will not be included in the data acquisition. 
 
If a channel is enabled, the OTD (open thermocouple detection) feature of the channel can be 
enabled/disabled by using the checkbox in the “OTD Enabled” column. If OTD is enabled for a 
channel, the status (“Connected” or “Open”) is displayed live in the “Connection Status” column. 
 
The thermocouple type connected to a channel is configured by the radio buttons in the 
“Thermocouple Type” columns. The input can be configured for one of the standard thermocouple 
types J, K, T, E, B, S, R and N or one of the two user-definable thermocouple types (see 5.5.2 - 
User Thermocouple Types). 
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Figure 44 - Channel Configuration / Settings Tab 
 
Each channel can have a minimum and maximum temperature threshold assigned (in °C). It is 
used in range checking to display color-coded warnings on the “Measurement” / “Continuous 
Polling” tab and also can be used to generate a signal on one of the rear panel output lines. When 
a threshold value is empty, the range checking is disabled. 
 
User Thermocouples Types 
  
The ProDAQ 6150 allows the user to specify up to two custom thermocouple types by entering 
coefficients for the polynomial equation used to convert the measured voltage to the corresponding 
temperature.  
 

Figure 45 - Channel Configuration / User TC Types Tab 
 
Only coefficients with values other then 0 (zero) will be used in the calculated equation.  
 
6.2.2. Measurement 
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Waveform 
 
The graph areas in the ‘Waveform’ tab show the data from either the running or the last acquisition 
started via the controls on the ‘Data Acquisition’ tab. 
 

Figure 46 - Waveform Display 
 
Up to three different waveforms can be displayed by using the tabs ‘Waveform 1’, Waveform 2’ and 
Waveform 3’ tab controls at the bottom. Which channel is displayed in which tab can be selected by 
the arrays of buttons to the right of the waveform. The waveform tabs can be detached from the 
panel into a separate window by using the  button above the channel enable buttons. A detached 
window can be attached again by double-clicking its title bar. 
 

Figure 47 - Multi-window Waveform Display 
 
When auto-scale is enabled, the ranges of both axis is automatically scaled to the displayed data. It 
can be disabled to keep a particular scaling, in addition a click on an axis allows to manually set a 
range for the display. 
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Figure 48 - Manual Scaling 
 
To zoom into the data, click into the graph and drag the mouse while holding down the button. After 
releasing the button the marked area in the graph will be zoomed into. A right-click on the graph will 
revert the graph to the previous scaling. 
 
Data Acquisition 
 
The controls in the data acquisition tab allow setting up and running a data acquisition. In opposite 
to the WEB page, data can be stored on the hard disk of the computer on which the SFP is running 
and the can be displayed as a waveform on the ‘Waveforms’ tab. 
 

Figure 49 - Data Acquisition Setup 
 
The data acquisition can be configured to use the internal scan clock, the synchronized IEEE1588 
clock or one of the rear panel input trigger as a source for the clock. Each clock ‘tick’ will cause the 
enabled channels to be scanned, converted and stored. If the internal clock or the synchronized 
IEEE1588 clock is chosen as clock, the final scan rate can be chosen between 1 Hz and 1000 Hz 
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in steps of 1 Hz. If one of the rear panel triggers is chosen as source for the clock, one scan per 
clock signal will be performed by the ProDAQ 6150. The scan rate entered is the maximum clock 
rate allowed for the signal on the trigger line to configure the conversion time of the analog-to-digital 
converters accordingly. 
 
The acquisition can be started immediately, at a predefined time or by a trigger signal from the 
isolated rear panel trigger inputs. If “immediately” is chosen, the acquisition starts immediately after 
the “Start” button is clicked at the next clock signal. Starting at a predefined time can be used to 
start the acquisition on several synchronized ProDAQ 6150 synchronously. When a trigger signal is 
used to start the acquisition, it starts at the next clock signal after the trigger becomes active. 
Please note that you cannot use the same line for both “Clock Source” and “Start Mode”. An 
acquisition can be stopped either by a software command; after a predefined number of samples is 
acquired or after a predefined time expired. 
 
The data can be stored directly to the host computer or to the internal storage of the ProDAQ 6150. 
If it is stored on the ProDAQ 6150, it can later be downloaded and managed via the controls on the 
‘Internal Storage’ tab. In minimum the measured thermocouple temperatures are stored, by 
selecting one of the check boxes timestamps as well as the measured input voltage and cold 
junction temperature can be stored additionally. 
 
Trigger Configuration 
 
The controls in the ‘Trigger Configuration’ tab allow the configuration of the isolated rear panel 
trigger lines. 
 

Figure 50 - Isolated Trigger Configuration 
 
For each of the trigger lines the active state can be selected to be “Open” (“0”) or “Closed” (“1”). 
The output trigger lines can be set to “Enabled”, which sets them to their active state, or “Disabled”, 
setting them to their inactive state. 
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6.2.3. Internal Storage 

The ProDAQ 6150 features an internal RAM disk for storing acquired data. In addition an optional 
hard drive can be installed. The “Internal Storage” page allows access to the files stored on the 
disks for downloading and deleting. 
 

Figure 51 - Internal Storage Tab 
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6.3. Programming the ProDAQ 6150 
 
This chapter shows how to program the ProDAQ 6150 using the VXIplug&play driver. Complete 
examples can be found in the “Examples” subdirectory of the driver. All functions are explained in 
detail in the help file coming with the driver. 
 

Figure 52 - VXIplug&play Driver functions 
 
To use the driver, the following paths need to be added to the path definitions for your compiler and 
linker (Windows Operating System): 
 
Additional Include Directories:  
 

$(VXIPNPPATH)\WinNT\Include     (for 32-bit applications) 
$(VXIPNPPATH64)\Win64\Include     (for 64-bit applications) 

Additional Library Directories: 

      Initialization                              bu6150_init 
      Channel Configuration Functions 
         Set Channel State                        bu6150_setChannelState 
         Get Channel State                        bu6150_getChannelState 
         Set Channel Config                       bu6150_setChannelConfig 
         Get Channel Config                       bu6150_getChannelConfig 
         Set Custom Thermocouple Config           bu6150_setCustomThermConfig 
         Get Custom Thermocouple Config           bu6150_getCustomThermConfig 
         Set Alert Config                         bu6150_setAlertConfig 
         Get Alert Config                         bu6150_getAlertConfig 
      Trigger Configuration 
         Configure Output Trigger                 bu6150_configureOutputTrigger 
         Get Output Trigger                       bu6150_getOutputTrigger 
         Configure Rear Panel Trigger             bu6150_configureRPTrigger 
         Get Rear Panel Trigger                   bu6150_getRPTrigger 
      PTP Configuration 
         Get PTP Time                             bu6150_getPTPTime 
         Set PTP Alarm                            bu6150_setPTPAlarm 
         Get PTP Alarm                            bu6150_getPTPAlarm 
      Data Acquisition Functions 
         Set Acquisition Mode                     bu6150_setAcquisitionMode 
         Get Acquisition Mode                     bu6150_getAcquisitionMode 
         Acquire Waveform                         bu6150_acquireWaveform 
         Acquire Waveforms                        bu6150_acquireWaveforms 
         Acquire Scans                            bu6150_acquireScans 
         Start Acquisition                        bu6150_startAcquisition 
         Start Acqusition Ex                      bu6150_startAcquisitionEx 
         Check Acquisition                        bu6150_checkAcquisition 
         Read Acqusition                          bu6150_readAcquisition 
         Stop Acquisition                         bu6150_stopAcqusition 
      Configuration Settings 
         Save Config                              bu6150_saveConfig 
         Reload Config                            bu6150_reloadConfig 
         Get Storage File List                    bu6150_getStorageFileList 
         Delete File                              bu6150_deleteFile 
         Download Binary File                     bu6150_downloadBinaryFile 
      Utility Functions 
         Reset                                    bu6150_reset 
         Self Test                                bu6150_self_test 
         Error Query                              bu6150_error_query 
         Error Message                            bu6150_error_message 
         Revision Query                           bu6150_revision_query 
         Get Attribute                            bu6150_getAttribute 
         Set Attribute                            bu6150_setAttribute 
         Set Utility Callback                     bu6150_setUtilityCallback 
         Identify Instrument                      bu6150_identify 
      Close                                       bu6150_close 
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$(VXIPNPPATH)\WinNT\lib\msc     (for 32-bit applications) 
$(VXIPNPPATH64)\Win64\\Lib_x64\msc   (for 64-bit applications) 

 
To use the precompiled driver DLL, the following link libraries must be specified to the linker: 
 
     bu6150.lib and visa32.lib        (for 32-bit applications) 
     bu6150.lib and visa64.lib        (for 64-bit applications) 
 
The examples coming with the driver can be found in the directories 
 

$(VXIPNPPATH)\WinNT\bu6150\examples  (for 32-bit applications) 
$(VXIPNPPATH64)\Win64\bu6150\examples (for 64-bit applications) 

 
The following examples are available: 
 

Directory Name Language Description 

Connect C / C++ A simple example how to connect to the instrument. 

AcquireWaveform C / C++ Demonstrates the usage of the high-level convenience 
functions bu6150_acquireScan(), bu6150_acquireWaveform() 
and bu6150_acquireWaveforms(). 

AsynchAcquisition C / C++ Demonstrates how to run a continuous acquisition. 

   

ChannelPolling LabVIEW This vi demonstrates how to connect to the instrument, 
configure the channels and poll for channel status (current 
temperature readings) 

DataAcquisition LabVIEW This LabVIEW program demonstrates how to run a data 
acquisition. It shows channel and acquisition setup and allows 
a number of options, including thermocouple voltage and cold 
junction temperature measurement. The data is displayed on 
waveform graphs, while the LEDs show the instrument's state. 
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6.4. Connecting to the device 
 
To initialize the driver and connect to the ProDAQ 6150, the standard VXIplug&play initialization 
function bu6150_init() is used (see Figure 53, ). (Please refer to the VXIplug&play standard 
VPP-4.3, section 4.3 for a detailed description of the resource string used.) 
 

Figure 53 - Managing a Session 
 
 
The resource string used is composed of the following parts: 
 

Interface Type / Number  Defines the interface used, here the first Ethernet interface 
in the computer. If there is more than one interface, the 
other interfaces will be described by ‘TCPIP1’, ‘TCPIP2’, 
etc. 

Host Name  The host name of the LAN instrument. Can be the IP 
address, a host name defined by the mDNS system or a 
host name that can be resolved by an available domain 
name server. 

 
#include <visa.h> 
#include <bu6150.h> 
 
main (int argc, char **argv) 
{ 
 ViStatus status; 
 ViSession session; 
 ViChar descr[256]; 
 
 /* connect to the ProDAQ 6150 instrument using an IP address */ 
 if ((status = bu6150_init(“TCPIP0::192.168.168.183::instr0::INSTR”,  
          VI_TRUE, VI_TRUE, &session)) != VI_SUCCESS) 
 { 
  viStatusDesc (rm_session, status, descr);   
  printf (“Error: bu6150_init() failed due to %s\n”, descr); 
 
  return -1; 
 } 
 

 • 
 • 
 • 
 
 /* close the instrument session */ 
 if ((status = bu6150_close (session)) != VI_SUCCESS) 
 { 
  viStatusDesc (instr_session, status, descr);   
  printf (“Error: bu6150_close () failed due to %s\n”, descr); 
  
  return -1; 
 }  
 
 return 0; 

 

 

TCPIP0::192.168.166.23::inst0::INSTR 
 
 
Interface Type /Number               Resource Type 
 
     Host Name              LAN Device Name 
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LAN Device Name  The VXI11 protocol used by LXI instruments allows 
several devices to be implemented in an LXI instrument. 
The ProDAQ 6150 only uses ‘inst0’. 

Resource Type  Classifies the session as an INSTRUMENT resource 
session. See the VPP-4.3 for more details. 

 
Please note that all instruments sessions should be properly closed by using the function 
bu6150_close() (see Figure 53, ) to finish all ongoing transactions with the device and avoid 
potentially existing locks, pending interrupts etc. to interfere with the further usage of the device. 
 

6.5. Configuring Channels 
 
To include a channel in any data acquisition, it must be enabled. To measure correctly, it needs to 
be configured for the correct thermocouple type. 
 

Figure 54 - Configuring Channels 
 

 
#include <visa.h> 
#include <bu6150.h> 
 
main (int argc, char **argv) 
{ 
 ViStatus status; 
 ViSession session; 
 ViChar descr[256]; 
 ViInt16 numChannel;  
 
 /* Initialization (see previous example) */ 
 
 /* ... */ 
 
 /* disable all channel */ 
 if ((status = bu6150_ bu6150_setChannelState (session,  
            bu6150_CHAN_ALL, VI_FALSE)) != VI_SUCCESS) 
 { 
  viStatusDesc (instr_session, status, descr);   
  printf (“Error: bu6150_ setChannelState () failed due to %s\n”, descr); 
  bu6150_close (session) ; 
  return -1; 
 } 
 
 /* enable channel 1 */ 
 if ((status = bu6150_ bu6150_setChannelState (session,  
             bu6150_CHAN_1, VI_TRUE)) != VI_SUCCESS) 
 { 
  viStatusDesc (instr_session, status, descr);   
  printf (“Error: bu6150_setChannelState () failed due to %s\n”, descr); 
  bu6150_close (session) ; 
  return -1; 
 } 
 
 /* configure channel 1 for thermocouple type J. Set OTD off */ 
 if ((status = bu6150_setChannelConfig (session,  
          bu6150_CHAN_1, bu6150_TC_J, VI_FALSE)) != VI_SUCCESS) 
 { 
  viStatusDesc (instr_session, status, descr);   
  printf (“Error: bu6150_setChannelConfig () failed due to %s\n”, descr); 
  bu6150_close (session) ;  
  return -1; 
 } 
 
 /* ... */ 
 
 /* Closing session (see previous example) */ 
 

 

 



ProDAQ 6150 Isolated Thermocouple Signal Conditioning Unit User Manual 6150-XX-UM 
 

Copyright, © 2016 Bustec Production Ltd. Page 59 of 64 

The function bu6150_setChannelState() is used to enable or disable a specific or all channels 
(see Figure 54, ). The value bu6150_CHAN_ALL can be passed to the function if all channels shall 
be enabled or disabled, or a channel number can be used to enable/disable a specific channel. The 
predefined pre-processor macros bu6150_CHAN_1 to bu6150_CHAN_48 represent the channel 
numbers 1 to 48. 
 
To configure a channel for a thermocouple type, the function bu6150_setChannelConfig() 
accepts the parameters channel number, thermocouple type and OTD setting (see Figure 54, ). 
As above, the channel parameter allows specifying one or all channels. The thermocouple type 
parameter allows the predefined types bu6150_TC_J, bu6150_TC_K, bu6150_TC_B, bu6150_TC_E, 
bu6150_TC_N, bu6150_TC_R, bu6150_TC_S or bu6150_TC_T, to be used or any name defined for a 
custom thermocouple type using the function bu6150_setCustomThermConfig(). As the last 
parameter either VI_TRUE or VI_FALSE can be passed to switch the open thermocouple detection 
on or off. 
 

6.6. Reading Channel Temperatures 
 
To read the current temperature of the enabled channels, the function bu6150_acquireScan() can 
be used to read a single scan from the instrument. 
 

Figure 55 - Reading Channel Temperatures 
 
 
 

 
#include <visa.h> 
#include <bu6150.h> 
 
main (int argc, char **argv) 
{ 
 ViStatus status; 
 ViSession session; 
 ViChar descr[256]; 
 ViInt16 numChannel;  
 ViReal64 scan[bu6150_MAX_NUMBER_OF_CHANNELS]; 
 ViBoolean enabled; 
 
 /* Initialization (see previous examples) */ 
 
 /* ... */ 
 
 /* read one scan (enabled channels only) */ 
 if ((status = bu6150_acquireScan (session, scan)) != VI_SUCCESS) 
 { 
  viStatusDesc (rm_session, status, descr);   
  printf (“Error: bu6150_ acquireScan () failed due to %s\n”, descr); 
  bu6150_close (session) ; 
  return -1; 
 }    
 
 for (ch_no = 1; ch_no <= numChannel; ch_no++) 
 { 
  if ((status = bu6150_getChannelState(vi, ch_no, &enabled)) != VI_SUCCESS) 

 { 
  viStatusDesc (instr_session, status, descr);   
  printf (“Error: bu6150_getChannelState() failed due to %s\n”, descr); 

   bu6150_close (session) ; 
  return -1; 
 }  

 
  if (enabled) 
   printf("Channel %d: %lf\n", ch_no, scan[ch_no]); 
 } 
 /* ... */ 
 
 /* Closing session (see previous example) */ 
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The function bu6150_acquireScan () reads one scan into the provided buffer. It can be used even 
while an acquisition is running, as it simply reads the last available scan from the internal buffer on 
the ProDAQ 6150. If no acquisition is running, it samples the channels at a rate of 1 Hz, so that the 
application should wait at least one second before reading the next scan. 
 

6.7. Data Acquisition 
 
To acquire data, the driver provides two convenient high-level functions that allow reading 
consecutive scans from one or several channel with one function call as well as a set of functions to 
initiate an acquisition and read the data asynchronously either by polling a status or being notified 
via callback. 
 
The first of the high-level functions, bu6150_acquireWaveform() reads a number of consecutive 
samples from one channel into the buffer provided.  
 

Figure 56 - Reading consecutive data from one channel 
 
The function uses as parameters the channel number of the channel to read, the clock source to 
use, the sample frequency, the number of samples to read and the addresses of the buffers for the 
data and timestamps. As clock source the two available internal clock sources can be specified as 
well as each of the rear panel input triggers. If one of the trigger lines is used, the parameter for the 
sample frequency must be specified as the maximum frequency the external clock will have, to 

 
#include <visa.h> 
#include <bu6150.h> 
 
#define N_SAMPLES 1000 
 
main (int argc, char **argv) 
{ 
 ViStatus status; 
 ViSession session; 
 ViChar descr[256]; 
 ViInt16 numChannel;  
 ViReal64 data[N_SAMPLES]; 
 ViInt32 tstamp[N_SAMPLES * 2]; 
 
 /* Initialization (see previous examples) */ 
 
 /* channel configuration (see previous examples) */ 
 
 /* acquiring a consecutive number of samples from channel 1 */ 
 if ((status = bu6150_acquireWaveform (session,  
       bu6150_CHAN_1, bu6150_CLOCK_SOURCE_INTERNAL,  
       100.0, N_SAMPLES, data, tstamp)) != VI_SUCCESS) 
 { 
  viStatusDesc (rm_session, status, descr);   
  printf (“Error: bu6150_ acquireWaveform () failed due to %s\n”, descr); 
  bu6150_close (session) ; 
  return -1; 
 }    
 
 for (ViInt32 sample = 1; sample <= N_SAMPLES; sample++) 
 { 
  if(_isnan (data[sample-1])) 
   printf ("Sample %d: OPEN      ", sample-1); 
  else 
   printf ("Sample %d: %4.2lf °C ", sample-1, data[sample-1]); 
 
  printf ("Timestamp: %d.%d\n", tstamp[(sample-1)*2], tstamp[(sample-1)*2+1]); 
 } 
 
 /* ... */ 
 
 /* Closing session (see previous example) */ 
 
 return 0; 



ProDAQ 6150 Isolated Thermocouple Signal Conditioning Unit User Manual 6150-XX-UM 
 

Copyright, © 2016 Bustec Production Ltd. Page 61 of 64 

allow configuring the ADC conversion time accordingly. If one of the internal sources is used, any 
frequency between 1 Hz and 1 kHz can be specified. 
 
When the function returns, the buffer for the data contains the temperature samples read from the 
channel. Please note that the buffer for the timestamps must be twice as big as the data buffer, as 
two values, seconds and nanoseconds, are returned per sample. 
 
The second function, bu6150_acquireWaveforms(), acquires the data in scans. Only channels 
previously enabled by bu6150_setChannelState() are included in the scans. 
 

Figure 57 - Acquiring scans of data 

 
#include <visa.h> 
#include <bu6150.h> 
 
#define N_SCANS 100 
 
main (int argc, char **argv) 
{ 
 ViStatus status; 
 ViSession session; 
 ViChar descr[256]; 
 ViReal64 data[N_SCANS * bu6150_MAX_NUMBER_OF_CHANNELS], *dp; 
 ViInt32 tstamp[N_SCANS * 2]; 
 ViBoolean enabled; 
 
 /* Initialization (see previous examples) */ 
 
 /* channel configuration (see previous examples) */ 
 
 /* acquiring a consecutive number of samples from all enabled channels */ 
 if ((status = bu6150_acquireWaveforms (session,  
        bu6150_CLOCK_SOURCE_INTERNAL, 100.0,  
        N_SCANS, bu6150_GROUP_BY_SCAN, data, tstamp)) != VI_SUCCESS) 
 { 
  viStatusDesc (rm_session, status, descr);   
  printf (“Error: bu6150_ acquireWaveforms () failed due to %s\n”, descr); 
  bu6150_close (session) ; 
  return -1; 
 }    
 
 for (int scan_no = 1, dp = data; scan_no <= N_SCANS; scan_no++) 
 { 
  printf ("Scan %d: ", scan_no); 
 
  for (int ch_no = 1; ch_no <= bu6150_MAX_NUMBER_OF_CHANNELS; ch_no++) 
  { 
   if ((status = bu6150_getChannelState(vi, ch_no, &enabled)) != VI_SUCCESS) 

  { 
   viStatusDesc (instr_session, status, descr);   
   printf (“Error: bu6150_getChannelState() failed due to %s\n”, descr); 

    bu6150_close (session) ; 
   return -1; 
  }  

 
   if (enabled) 
   { 
    if(_isnan (*dp)) 
     printf ("     OPEN, "); 
    else 
     printf ("%4.2lf °C, ", *dp); 
 
    dp++; 
   } 
  } 
 
  printf ("Timestamp: %d.%d\n", tstamp[(scan_no-1)*2], tstamp[(scan_no-1)*2+1]); 
 } 
 
 /* ... */ 
 
 /* Closing session (see previous example) */ 
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In addition to the clock source and scan rate parameters described above it accepts a number of 
scans and a fill mode parameter. The number of scans determine how many complete scans of all 
enabled channels will be read, and the fill mode parameter determines whether the data in the 
buffer will be sorted by scans (bu6150_GROUP_BY_SCAN) or by channel number 
(bu6150_GROUP_BY_CHANNEL). In each case the buffer need to be of a size big enough to hold 
[number of enabled channel * number of scans] samples. As for each scan one timestamp is 
provided, the timestamp buffer must be of a size to hold [number of scans * 2] values. 
 
For a full control over the data acquisition process the function in the “Data Acquisition Functions” 
group (see Figure 52) 
 

bu6150_setAcquisitionMode() 
bu6150_startAcquisition()  
bu6150_startAcquisitionEx() 
bu6150_checkAcquisition() 
bu6150_readAcquisition() 
bu6150_stopAcqusition() 

 
can be used. All parameters for the acquisition are set by bu6150_setAcquisitionMode(). Then 
the acquisition is armed or started (depending on the start mode parameter chosen) by a call to 
bu6150_startAcquisition() or bu6150_startAcquisitionEx(). In the first case the available 
data must then be checked by polling using the function bu6150_checkAcquisition() and read 
via bu6150_readAcquisition(); or, in the case of bu6150_startAcquisitionEx(), the specified 
callback is called automatically when new data is available. The data can then directly be read via  
bu6150_readAcquisition() in the callback. For a complete example of the process, see the 
“AsynchAcquisition” example coming with the driver. 
 
These functions also allow reading out the internally used cold junction temperature and measured 
thermocouple voltage to support custom linearization methods etc. By using the function 
bu6150_setAttribute() the attribute bu6150_ATTR_DATA_FORMAT can be changed from its 
default value bu6150_DATA_TC_TEMP, which causes only the converted thermocouple temperature 
to be routine. The value for the attribute is a bit mask, so that any combination of values can be 
chosen. The code 
 

ViUint32 dataFormat = bu6150_DATA_TC_TEMP  
| bu6150_DATA_TC_VOLTAGE  
| bu6150_DATA_CJ_TEMP; 

 bu6150_setAttribute (session, bu6150_ATTR_DATA_FORMAT, (ViAddr) &dataFormat); 

 
would cause all three values to be returned, while  
 

ViUint32 dataFormat = bu6150_DATA_TC_TEMP 
| bu6150_DATA_CJ_TEMP; 

 bu6150_setAttribute (session, bu6150_ATTR_DATA_FORMAT, (ViAddr) &dataFormat); 

 
would only cause the converted thermocouple temperature and the cold junction temperature to be 
returned. The sequence of the data in the buffer per channel is always 
 
  [TC Temperature][TC Voltage][CJ Temperature] 
 
If a data format is not enabled, it is missing from the list. So for the second example only 
 
 

  [TC Temperature][CJ Temperature] 
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