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1 Purpose 

This is the manual of LabJack-Link from HPF GmbH. It will give you an overview and detailed infor-

mation about LabJack-Link. The manual will help you to get familiar with the LabJack-Link and ex-

plains how to work with it.  

2 Features of  LabJack-Link? 

LabJack-Link is the tool for fast I/O on the SPIDERnet platform. In connection with a free-available 

LabJack-UE9 from LabJack (www.LabJack.com), LabJack-Link gives you a huge ability to configure 

your I/O by a graphical user interface. You can configure any I/O channel as a SPIDERnet-variable, 

independent of the variable type.  

The LabJack-Link consists of two parts. On the one hand there is the runtime-environment and on the 

other the configuration editor. 

With the configuration editor you can setup your I/O channels and save them as a specific configura-

tion. 

The runtime-environment uses this configuration and deals the data exchange between LabJack-UE9 

and LabJack-Link and also the exchange between SPIDERnet-Server and LabJack-Link. 

LabJack-Link in connection with LabJack-UE9 gives you the following I/O possibilities: 

¶ 14 analog inputs*: 12é16bit resolution, raw-value range: -5é5V / 0é5V / 0é2.5V / 0é1.25V 

/ 0é0.625V, free software rescaling, scanrate max. 1kHz/channel / OnChange 

¶ 2 special analog inputs*: function: Device-Temp / U_b / U_ref / GND, scan rate: max. 

1kHz/channel  

¶ 2 analog outputs: 12bit resolution, raw-value range: 0é5V, refresh rate <~300Hz (depends on 

network speed) 

¶ 24 digital I/O**/*: level: 0 / 3.3V, channel specific configuration DIN / DOUT, scan rate (DIN): 

max. 1kHz / OnChange, refresh rate(DOUT): <~300Hz (depends on network speed) 

¶ 6 timer-I/O**: (frequency-out, PWM-8bit, PWM-16bit, frequency measurement, duty-cycle 

measurement, quadrature-encoder, counter) 

¶ 1 HW-Counter** (16bit) 

LabJack-Link synchronizes the measured values from LabJack-UE9 with SPIDERnet system 

timestamp. Thus, you can also run multiple LabJack units parallel and synchronized.  

* The scan rate can be raised to max. 1 kHz (12bit), depending on the resolution per channel. 

** Physically there are 24 digital I/O. They can be configured as digital-I/O, timer-I/O or counter-I/O. So 

the number of digital I/O will be reduced while using timer or counter channels.  

  

http://www.labjack.com/
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3 Requirements 

3.1 Hardware Requirements 

For using LabJack-Link, you need a LabJack-UE9 device from LabJack (see www.LabJack.com) and 

a PC with a network adapter. 

3.2 Software Requirements 

LabJack-Link can be started on Windows 2000 SP4 to 7. It is necessary to have the .NET-Framework 

3.5 installed and a SPIDERnet-Server is running in your network. 

It is necessary to install the communication firmware 1.400 to use the LabJack-UE9 device. 

To check and change firmware of LabJack device you can use the program ñLJ SelfUpgradeò (in-

stalled as part of the LabJack device driver setup; for detailed instructions please refer to 

www.LabJack.com. 

4 Basic application structure 

 

Figure 1: Basic application structure 

 

  

http://www.labjack.com/
http://www.labjack.com/
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5 Getting Started 

5.1 Cabling 

Connect the LabJack-UE9 Device to your network, connect your sensors (see section 5.1.2 & 5.1.3) 

and plug in the 5VDC power supply.  

5.1.1 Electrical connections 

The electrical connections are shown below. 

 

Figure 2: Electrical connections 

(Source: LabJack-UE9 Manual www.LabJack.org) 
 

5.1.2 DB15 connector ï pin assignment 

 

Pin Signal 
 

Pin Signal 

1 Vs 
 

9 CIO0 

2 CIO1 
 

10 CIO2 

3 CIO3 
 

11 GND 

4 EIO0 
 

13 EIO1 

5 EIO2 
 

14 EIO5 

6 EIO4 
 

15 EIO7 

8 GND 
 

  
 

 
For more detailed explanations please refer to LabJack-UE9 Manual (www.LabJack.com). 

 

 

 

http://www.labjack.com/
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5.1.3 DB37 connector ï pin assignment 

 

Pin Signal 
 

Pin Signal 
 

Pin Signal 

1 GND 
 

14 AIN9 
 

27 VS 

2 PIN2* 
 

15 AIN7 
 

28 Vm+ 

3 FIO6 
 

16 AIN5 
 

29 DAC1 

4 FIO4 
 

17 AIN3 
 

30 GND 

5 FIO2 
 

18 AIN1 
 

31 AIN12 

6 FIO0 
 

19 GND 
 

32 AIN10 

7 MIO1 
 

20 PIN20** 
 

33 AIN8 

8 GND 
 

21 FIO7 
 

34 AIN6 

9 Vm- 
 

22 FIO5 
 

35 AIN4 

10 GND 
 

23 FIO3 
 

36 AIN2 

11 DAC0 
 

24 FIO1 
 

37 AIN0 

12 AIN13 
 

25 MIO0 
 

    

13 AIN11 
 

26 MIO2 
 

  
 

 
*PIN2 (TX/200uA) 
**PIN20 (RX/10uA) 
 
For more detailed explanations please refer to LabJack-UE9 Manual (www.LabJack.com). 

5.2 Installation of LabJack-Device drivers 

Install the LabJack-Device driver from the delivered software bundle or download it from 

www.LabJack.com.  

Start the LabJackUDSetupVxxx.exe and follow the instructions. Maybe, the following window will pop 

up. So you have to click on ñInstall this driver software anywayò. 

 

 

Figure 3: Windows error message 

 

 

 

 

http://www.labjack.com/
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5.3 IP-Address / port preparations 

5.3.1 LabJack 

For changing the IP address and/or port of your LabJack-UE9 device, you have to start the ñLabJack 

Control Panelò (ñStart->All Programs->LabJack->LJControlPanelò). In the ñControl Panelò you have to 

click on ñFind Devicesò and after that select your LabJack-UE9 Device. You will get the following 

screen. 

 

 

Figure 4: LabJack Control Panel 

 

 

Here you can change the IP address and also the port of the device. When you changed it, you need 

to click on ñWrite Valuesò, to setup the device with the new data. 

If the LabJack is not in the same subnet like your PC, you cannot change the IP address/ports via 

Ethernet. So, you have to connect your LabJack by USB cable before scanning for hardware. Then 

you will be able to change LabJackôs IP address via USB connection. 

For more detailed instructions please refer to LabJack-UE9 manual (www.LabJack.com). 

5.3.2 SPIDERnet-Server 

The SPIDERnet Server is reachable at all IP addresses belonging to the PC, where the SPIDERnet-

Server is running. But you can also start SPIDERnet-Server with a restriction; that it is only reached by 

a selected IP address. 

Please refer to SPIDERnet-Server manual for information. 
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5.4 Initial project setup 

Put the program into a desired folder on your PC. At next start the LabJack-Link executable. This can 

be done by double click on the LabJackLink.exe in the folder you placed the program. It will show up 

configuration selection window. If you have not created a configuration yet, please select ñAdd new 

configurationò.  This will start the configurator. 

 

 

Figure 5: Create a new configuration 

 

In the configurator the first step is, to setup your configuration name. At next configure your SPIDER-

net-Server settings and the connection to the LabJack-UE9 device. 

 

 
Figure 6.1: Configurator settings 

5.4.1 SPIDERnet interface 

To configure the SPIDERnet interface, you need to setup SPIDERnet App Name, App Description, 

Server-IP and Server Port. The SPIDERnet-Server Timeout default value can be used. 

The SPIDERnet App Name and Description is freely definable. SPIDERnet-Server IP and Port can be 

found at the performance monitor of SPIDERnet-Server (right click on the tray icon -> performance 

monitor). LabJackLink does not appear at Spider Clients at SPIDERnet Spy, until LabJack is connect-

Setup configuration name 

Setup the SPIDERnet-Server interface 

Setup the LabJack-UE9 interface 
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ed with SPIDERnet. The figure is just an information about the context of the settings at LabJackLink 

and SPIDERnet Spy.   

 

 

Figure 6.2: configurator settings 

5.4.2 LabJack interface 

Here you need to type in the IP address and port numbers of the LabJack-UE9 device. 

 

 

Figure 6.3: Enter IP address and port 

You can get the LabJack-UE9 IP-address and port numbers from the ñLJ Control Panelò (Start-

>LabJack->LJ Control Panel). Another way to retrieve this information is to click on the ñéò-button to 

browse for LabJack-UE9. You will get the following window, offering the available LabJack-devices in 
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your network. Please be aware, that you will not see any devices in this list which are currently in 

streaming mode. 

 

 

Figure 7: Available LabJack Devices 

 

By double clicking on a found device, or by selecting it with one click and pressing ñOKò-button, the 

settings for this device are filled in the connection settings fields. 

 

The LabJack timeout is set in milliseconds. You can use the default value 1000ms. This time LabJack-

Link will wait for pending data from LabJack-UE9 before detecting broken connection.   

5.4.3 Message Manager interface 

Please refer to section 8.2 Message Manager. 

5.4.4 LabJack-Link state variable 

Please refer to section 8.1 Device state. 
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6 Channel configuration 

6.1 Input channels 

6.1.1 Available channels and point of connection 

Please pay attention for section 5.1.2 and 5.1.3 for detailed information about the physically connec-

tion. 

The LabJack-UE9 has following input channels: 

¶ 14 analog inputs 

¶ 2 special analog (device-temp, U_b, U_ref, GND) 

¶ 24 digital I/O (they can be mapped as inputs or outputs, six of them can be used optional for 

timer functions and one for hardware counter) 

6.1.2 How data is retrieved and forwarded to SPIDERnet-Server 

LabJack-UE9 uses two TCP/IP Sockets. One is for control data and output commands, the second is 

for permanent data streaming. 

The channel data is streamed to LabJack-Link permanently as soon as the runtime properly connect-

ed to LabJack-UE9. LabJack-Link accumulates the retrieved data and sends it to SPIDERnet-Server 

as a data package every 100ms. Every data sample has a separate timestamp, so that the chronolog-

ical sequence will not get lost. 

6.1.2.1 Concept of shared digital I/O 

The digital I/O´s of LabJack are multifunctional I/O lines. That means they can be used as in- or out-

puts and they can also have a special ability. You can configure each individual channel as a digital 

input or output. 

The first seven digital I/O lines are shared between digital I/O and timer functions or hardware counter 

functions. As soon as you select one or more timers, one or more digital I/O lines get bound to these 

timers starting from line zero: 

¶ Duty-cycle measurement (requires one I/O channels) 

¶ Quadrature encoding (requires two I/O channels) 

¶ Counter (requires one I/O channel) 

6.1.2.2 Time stamping 

The timestamp in SPIDERnet-Server and LabJack-UE9 will be synchronized at the connection estab-

lishment. This first synchronization can take a maximum of two minutes. 

On every data exchange the timestamps will be compared. If the difference is greater than two sec-

onds, the LabJack-UE9 timestamp will be resynchronized. 

6.1.2.3 Scan rate 

The scan rate can be selected from 1 Hz to 1 kHz and ñOnChangeò on channel base. The LabJack-

UE9 channels cannot be scanned usually not with different rates, but LabJack-Link can. It takes the 

highest applied scan rate overall input channels and commands LabJack-UE9 to scan all inputs with 
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this rate. The LabJack Link postprocessor realizes the channel specific scan rates for writing into a 

SPIDERnet-Variable. 

ñOnChangeò means, that the value will be written to SPIDERnet-Variable only when LabJack-Link 

detects a difference in the retrieved channel value of LabJack-UE9. In case all input channels are 

configured as ñOnChangeò, default LabJack-UE9 scan rate of 10Hz is applied instead of highest con-

figured channel input rate. 

6.1.3 Analog inputs 

You can setup the analog inputs in the tab ñAnalog inputsò at the LabJack-Link configurator. 

 

Figure 8: Analog inputs 

You can configure the following settings in this tab: 

¶ Select the resolution of the analog digital converter (ADC) overall channels 

¶ Activate the channels which you want to use 

¶ Select the source for an input (only for the internal connected analog inputs 14 and 15) 

¶ Select the ADC range for each channel 

¶ Setup your scan rate for each channel  

¶ Define the channel specific SPIDERnet-Variable  

¶ Rescale your values (Define the real min and max value, applied to the selected ADC range) 

¶ Define a variable path (this is the path on which the variable is located in SPIDERnet. You 

may use ñ%Project%ò as a wildcard replaced by your specific configuration name.)  

¶ Define a variable name, which is used in SPIDERnet  

6.1.3.1 Resolution 

The resolution of the ADC will be set once for all analog input channels. The ADC conversion time per 

channel depends on the selected resolution and will limit the maximum scan rate and/or the maximum 

number of usable input channels. For details time per resolution please refer to LabJack-UE9 manual 

(www.labjack.com).  

LabJack-Link will make sure, that you cannot select an improper resolution.  
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6.1.3.2 Scan rate 

Please see section 6.1.2.3 Scan rate. 

6.1.3.3 Scaling 

LabJack-Link gives you the ability to rescale the inputs values as you need. For example: you want to 

have an input value in percent and not as zero-to-five-volts-type. So you can type in for the Real-Min 

ñ0ò and Real-Max ñ100ò. Now an input voltage of 2.5V would result in a value of 50 at SPIDERnet-

Variable in this case. 

6.1.3.4 Special analog inputs (AIN14/AIN15) 

Analog inputs 14 and 15 are connected internally. They can be used for reading following values: 

¶ ADC reference voltage 

¶ GND level 

¶ Supply voltage 

¶ Device temperature 

To switch the source of analog input 14 or 15, select the ñAnalog inputsò tab and setup the source of 

the channel in the column which is labeled with ñSourceò. (user rescaling will not be applied for these 

channels) 

6.1.4 Digital inputs 

You can setup the digital inputs in the tab ñDigital I/Oò at the LabJack-Link configurator. 

 

Figure 9: Digital inputs 

You can configure the following settings in this tab: 

¶ Activate the channels which you want to use 

¶ For using a digital I/O as inputs channel, you have to select the direction as ñDigital Inputò 

¶ Setup the scan rate for each channel  

¶ Define the SPIDERnet-variable type (can be different for each channel) 

¶ Define a variable path (this is the path on which the variable is located in SPIDERnet. ñ%Pro-

ject%ò is a wildcard for the configuration name.)  

¶ Define a variable name, which is used in SPIDERnet 
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In the picture below you can see that the corresponding pin for each channel stands in brackets right 

after the channel name. Some channels are dark grey, which means they are not available as digital 

I/O, because there are already used as timers or counters.  

 

 

Figure 10: Channels 

6.1.4.1 Scan rate 

Please see section 6.1.2.3 Scan rate. 

6.2 Output channels 

6.2.1 Available channels and point of connection 

Please see section 0 and 5.1.3 for detailed information about the physically connection. 

The LabJack-UE9 has following output channels (12 bit): 

¶ 2 analog outputs 

¶ 24 digital I/O (they can be mapped as inputs or outputs, six of them can be used optional for 

timer functions and one for hardware counter) 

6.2.2 Data transmission to LabJack-UE9 

If an output variable is changed in SPIDERnet, it will be immediately sent to LabJack-UE9. The output 

channels of LabJack-UE9 can be updated with a maximum rate of 30 Hz for each channel. 

On the SPIDERnet-platform you can register a callback on every SPIDERnet-Variable. Callback 

means that you get informed if somebody (any application) wrote a new value (even it is the same 

value) on this variable. And so you get the newest value from this variable on change.  

If a new value is written on a SPIDERnet-Variable it will immediately set to the output of LabJack-UE9. 

If the value is set on LabJack-UE9, there will be a callback with the set value on the variable in SPI-

DERnet-Server. That means, if you want to know when the output is set to the new value, wait for the 

callback on the variable. 
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6.2.3 Analog outputs 

You can setup the analog outputs in the tab ñAnalog outputsò at the LabJack-Link configurator. 

 

 

Figure 11: Analog outputs 

 

You can configure the following settings in this tab: 

¶ There are two analog outputs available from 0 to 5 volts 

¶ Activate the channels which you want to use 

¶ Define the SPIDERnet-variable type (can be different for each channel) 

¶ Define a variable path (this is the path on which the variable is located in SPIDERnet. ñ%Pro-

ject%ò is a wildcard for the configuration name.)  

¶ Define a variable name, which is used in SPIDERnet-Server  

6.2.3.1 Resolution 

The two analog outputs of LabJack-UE9 have a 12 bit DAC output. An output can be set from 0.02 to 

4.86 volts. 

6.2.3.2 Rescaling 

LabJack-Link gives you the ability to scale the analog output values in the way you need them. For 

example: you want to have an output value as percent value in SPIDERnet-Server and not as zero to 

five volts value. So you can type in for the Real-Min ñ0ò and Real-Max ñ100ò. If you now want to have 

2.5V on output, you have to set the variable to 50 (%). 
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6.2.4 Digital outputs 

You can setup the digital outputs in the tab ñDigital I/Oò at the LabJack-Link configurator. 

 

 

Figure 12: Digital outputs 

 

You can configure the following settings in this tab: 

¶ Activate the channels which you want to use 

¶ For using a digital I/O as output channel, you have to select the direction as ñDigital Outputò 

¶ Select which channels should be confirmed at writing output value 

¶ Define the SPIDERnet-variable type (can be different for each channel) 

¶ Define a variable path (this is the path on which the variable is located in SPIDERnet. ñ%Pro-

ject%ò is a wildcard for the configuration name.)  

¶ Define a variable name, which is used in SPIDERnet 

 

In the digital scope, rescaling will be used to replace LOW or HIGH for specific number.  For example: 

You can replace 0 at 10 and 1 at 100. If you would now write 100 on the SPIDERnet-Variable, the 

logical output will be set to HIGH state, writing 10 would set output to LOW. 

6.3 Timers / Counters 

Different timer and counter modes are available in LabJack Link. They can be configured at the tab 

ñTimers / Counterò. 

 

 

Figure 13.1: Timers/Counters 

 

If you want to use timers / counters, set the Number of Timers up to how many you want to use. The 

next step is to define the timer clock. All timers use the same timer clock. The timer clock is calculated 
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by dividing the Clock-Base by the Clock-Prescaler. The divisor has a range of 1 to 256. There are two 

choices for the Clock-Base, a 750 kHz and 48 MHz clock.  

The timer clock is the basic clock for all timers, the different modes will be affected by the clock fre-

quency, and thus the simultaneous use of these modes has limited flexibility.  

For detailed information please refer to the LabJack-UE9 manual to section ñ2.10 Timers/Countersò 

and section ñ2.10.1 Timer Mode Descriptionsò. 

 

The following modes are available in LabJack-Link: 

16 bit PWM output* 

Outputs a pulse width modulated rectangular wave output. Value passed should be 0-65535 and de-

termines what portion of the total time is spent low. That means the duty cycle can be varied from 

100% to 0.0015%. The PWM frequency is calculated as shown below. 

 

Ὢ
Ὢ

ς
 

 

8 bit PWM output* 

Outputs a pulse width modulated rectangular wave output. Value passed should be 0-65535, and de-

termines what portion of the total time is spent low. The lower byte is actually ignored since this is 8-bit 

PWM. That means the duty cycle can be varied from 100% to 0.4%. 

 

Ὢ
Ὢ

ς
 

 

Frequency output* 

Outputs a square wave at a frequency determined as below. 

 

Ὢ
Ὢ

ς Ͻςυφ
ȣ
Ὢ

ς
  

 

By changing the clock configuration and timer value a wide range of frequencies can be output. The 

maximum frequency is 48000000/2 = 24 MHz. The minimum frequency is (750000/256)/(2*256) = 5.7 

Hz. 

In the LabJack-Link you only have to calculate the range you want to use and set up your Clock-Base 

and Clock-PreScaler. After that you can write the frequency value directly into the SPIDERnet-

Variable. 
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Period measurement rising edge 32 bit (IRQ)* 

On every rising edge seen by the external pin, this mode records the number of clock cycles between 

this rising edge and the previous rising edge. The value is updated on every rising edge, so a read 

returns the time between the most recent pair of rising edges. 

In this 32-bit mode, the control processor must jump to an interrupt service routine to record the time, 

so small errors can occur if another interrupt is already in progress. 

 

Period measurement falling edge 32 bit (IRQ)* 

This is the same like period measurement on rising edge 32-bit except that falling edges are used 

instead of rising edges. 

 

Duty cycle measurement* 

Records the high and low time of a signal on the external pin, which provides the ratio, frequency and 

period of the signal. All the values can be used directly as variable in SPIDERnet. 

 

Counter input * 

On every rising edge seen by the external pin, this mode increments a 32-bit register. Unlike the pure 

hardware counters, these timer counters require that the firmware jump to an interrupt service routine 

on each edge. 

 

Counter input debounced max. 10 Hz (IRQ)* 

Intended for frequencies less than 10 Hz, this mode adds a debounce feature to the firmware counter, 

which is particularly useful for signals from mechanical switches. On every applicable edge seen by 

the external pin, this mode increments a 32-bit register. Unlike the pure hardware counters, these 

timer counters require that the firmware jump to an interrupt service routine on each edge.  

The debounce time can be set in LabJack-Link as following. For a counter on falling edges type in a 

value between 0 and 255 in Timer Value box. 

 

ὈὩὦέόὲὧὩὝὭάὩπȢȢψχάί ψχάί ϽὺὥὰόὩ 

 

For counting on rising edges, type in a value between 256 and 511. 

 

ὈὩὦέόὲὧὩὝὭάὩ πȢȢψχάί ψχάί ϽὺὥὰόὩςυφ 

 

Quadrature input 4x (IRQ)* 

Requires two timer channels used in adjacent pairs. Even timers will be quadrature channel A, and 

odd timers will be Quadrature channel B. The LabJack-UE9 does 4x quadrature counting and incre-

ments or decrements the SPIDERnet-Variable ñIncrementsò. 
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Period measurement rising edge 16 bit (HW)* 

Similar to the 32-bit edge-to-edge timing mode described above (period measurement 32 bit), except 

that hardware capture register are used to record the edge times. This limits the times to 16-bit values, 

but is accurate to the resolution of the clock, and not subject to any errors due the firmware processing 

delays. 

 

Period measurement falling edge 16 bit (HW)* 

This is the same like period measurement on rising edge 16-bit except that falling edges are used 

instead of rising edges. 

 

*The source of these explanations is the LabJack-UE9 manual. For detailed information about the 

timers and when which to use is, please refer to the LabJack-UE9 manual section ñ2.10.1 Timer Mode 

Descriptionsò (www.LabJack.com). 

 

Directly below the timer modes you can choose a set of variables for each timer, which you want to 

use in SPIDERnet. The different channels of each timer a sorted by numbers, which can also be found 

at the schematic drawing on upper right side. 

 

 

Figure: 13.2 Timer/Counter settings 

 

For every channel which is configured as counter there will be one less digital I/O. The DIO-pins used 

by the timers are shown on the tab of each timer. 

 

 

Figure 13.3: Timer/Counter pin name 

Pin name 

http://www.labjack.com/
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7 Check configuration 

7.1 Starting runtime 

When you have finished configure all channels you want to use, save your settings with the ñSaveò 

button and start the runtime with the ñConnectò button. To establish a connection with LabJack-UE9 

can take several seconds. After that you should get a notification in the system tray. 

 

 

Figure 14: Create connection 

 

The runtime starts now. 

7.2 SPIDERnet-Spy check 

With the free tool SPIDERnet-Spy you may check your configuration. SPIDERnet-Spy allows you, to 

browse, trace and manipulate any SPIDERnet-Variables, check the variable types and maybe change 

some effecting values. 

7.2.1 Connect SPIDERnet-Spy with SPIDERnet 

Start SPIDERnet-Spy and open the connection settings, by clicking the ñsettingsò-button. 

 

 

Figure 15: Connect with SPIDERnet-Spy 

 

A window will open, and you have to type in the SPIDERnet-Server IP-address and port number. Al-

ternatively you can click the ñéò-button and browse for a SPIDERnet-Server in your network. 

Acknowledge your settings with the ñOKò-button. 

In the next step click the ñconnectionò- and the ñrefreshò-button and you will see all variables, which 

are registered on SPIDERnet-Server. 
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Figure 16: Variables in SPIDERnet-Spy 

 

Now you can trace or manipulate the value of the variables. 

7.2.2 Trace and manipulate SPIDERnet-Variables 

To manipulate a variable you only have to perform a double click on the variable, type in the new value 

(without timestamp) and press ñEnterò. 

 

 

Figure 17: Manipulate a SPIDERnet-variable 

 

You can trace a variable by selecting one -> right click -> ñopen traceò. A window will open, which 

shows you the actual value of the variable. 

 

 

Figure 18: Trace with actual values 

 










