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1 Document Revision History 
 

2/28/2011  Rev  1.0 Initial Creation 

2 Document Overview 
 

This document describes the specifications and features of the Digital Lynx SX.  It also 

explains how to setup your system, test it and start acquiring data.  There is a glossary at 

the end of the document. 

 

    
 

Throughout this document you will see this warning sign.  An item 

or topic designated in a warning box is something that Neuralynx 

feels is important and should be carefully noted.  
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3 Digital Lynx SX Overview 
 

The Digital Lynx SX is the next step in high performance, high density data acquisition 

for electrophysiology recording.  Based on the mature technology of the Digital Lynx S 

series of systems, we have added many new features and built in the flexibility to 

accommodate continually improving innovation in the field of electrophysiology research. 

 

New Features 

¶ Automatically detects which backplane modules are inserted.  This makes adding 

or removing Input Boards or DRS-36 effortless.   

¶ Select from 16 kHz to 40 kHz sampling rates in 2 kHz increments. 

¶ Four 8-Bit I/O ports available for TTLs  

¶ Four analog outputs on two 3.5 mm stereo jacks on the Digital Lynx SX 

Motherboard front panel. 

¶ Download Digital Lynx SX and backplane module firmware updates from your 

computer. 

¶ Backward compatible with 10S and 4S systems.  You can upgrade your 10S or 4S 

system to an SX. 

¶ Two Gigabit Ethernet fiber optic links. 

 

Maintained Features 

¶ Up to 320 analog inputs per system 

¶ Every analog input is sampled with an individual 24-bit analog to digital converter 

¶ Analog input bandwidth is 0.1 Hz to 8 kHz 

¶ Analog inputs are sampled simultaneously 

¶ Analog input range is +/- 132 millivolts  

¶ Analog inputs are fully differential inputs  

¶ Extremely low input noise levels of 4 microvolt peak (1.3 microvolt RMS) means 

high quality recordings  

¶ All referencing done by Cheetah Data Acquisition Softwareðup to 8 selectable 

references at one time  
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4 Components of the Digital Lynx SX 
 

The Digital Lynx SX is made up of three basic components: 

 

1. An aluminum cabinet that encloses a backplane.  The backplane makes it easy 

and cost effective to start with a system for todayôs experiment that has the 

capacity for future experiments. 

  

2. The Digital Lynx SX Motherboard.  The Motherboard arbitrates the backplane 

and offers many inputs and outputs to improve the quality and complexity of 

your experiments.  The SX Motherboard evolved the Digital Lynx S into the 

Digital Lynx SX. 

 

3. Backplane modules such as Input Boards and DRS-36 plug into the SX 

backplane to do the work of executing your reference selections and acquiring 

your data.  New backplane modules could be a vehicle for future developments 

in acquisition technology. 

 

 
Figure 4-1 Three Components of the Digital Lynx SX 
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4.1 SX Cabinet 

 

Using backplane modules, the Digital Lynx SX can be configured to the needs of your 

experiment.  Two types of backplane modules are offered: Input Boards for converting 

your analog electrode signals to digital and DRS-36 to provide you with software 

controllable referencing.  Unused backplane module slots can be covered with blank 

panels.  This is a good idea as it prevents dust or other harmful materials from entering the 

Digital Lynx SX. 

  

The picture below shows a 10SX with five Input Boards and five DRS-36 Boards.  Each 

board supports 32 channels.  The leftmost slot of the backplane is referred to as Slot 0 and 

that number increments while counting to the right.  In Figure 4-2 below, Slot 0 is 

occupied by an Input Board and Slot 1 is occupied by a DRS-36.  Four more pairs of Input 

Board and DRS-36 are present to the right.  Slot 10 is for the Digital Lynx SX 

Motherboard only. 

 

 
Figure 4-2 A Fully Loaded 10SX Cabinet 

 

Neuralynx also offers the Digital Lynx 4SX which is significantly smaller and can fit up 

to four backplane modules. 
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4.1.1 Removing the SX Motherboard 

  
 

If it must be removed, follow these steps: 

 

1. Remove the blank face plate to the right of the SX Motherboard by removing the 

four screws that secure it.  This is necessary because there are cables internally 

connected to the SX that must be disconnected before removing the board. 

 

2. Disconnect any cables connected to the front of the SX Motherboard. 

 

3. There is a captive screw in the top extraction latch and one in the bottom 

extraction latch.  Unscrew these two screws.  

 

4. Press the white release button on both the top and bottom extraction latches.  

 

5. At the same time, spread the top latch up and the bottom latch down to eject the 

board from the backplane (Figure 4-3).  Do not yet remove the board. 

 

 
Figure 4-3 Extraction Latch Motion  for Ejecting a Module in a 4SX Model 

The SX Motherboard should rarely be removed from the backplane.  

Only remove this board if instructed by a Neuralynx representative. 
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6. Slowly slide the board out far enough that you can disconnect the two optical fiber 

connections near the top of the board (Figure 4-4).  You must squeeze the optical 

fiber connector release ramp to disconnect the cable.  If the optical transceiver 

module comes loose while removing the cable, reinsert the module.  

 

If the fiber optic connectors will be left disconnected for more than a few minutes, 

cover their tips with dust caps.  Cover open optical ports with rubber dust covers.  

See Appendix A.1 for instructions on proper care of fiber optic parts. 

 

7. Disconnect the black, 20-pin ribbon cable which is plugged in to a 2x10 header 

between the LCD and the lower optical fiber connector (Figure 4-4). 

 

8. After the two optical fibers and the 20-pin ribbon cable are disconnected, slowly 

remove the SX Motherboard from the Digital Lynx SX cabinet. 

 

 
Figure 4-4 SX Motherboard Internal Connections 
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4.1.2 Inserting the SX Motherboard 

 

1. Partially insert the SX Motherboard into the green slot guides leaving enough 

space to reach the two fiber optic cables and 20-pin ribbon cable. 

 

2. Reconnect both fiber optic cables.  The cable with a cuff labeled 1 must be 

plugged into the upper optical port.  The cable labeled 2 must be plugged into the 

lower optical port. 

 

3. Plug the 20-pin ribbon cable into the 2x10 pin header between the LCD and the 

lower optical cable.  The 20-pin ribbon cable connector is keyed so that it can be 

inserted in only one way. 

 

4. Slide the Motherboard in further until it makes contact with the backplane.  Gently 

but firmly push on the left side of the Motherboard front panel to engage the 

connectors.  Do not try to force the Motherboard all the way into its slot. 

 

5. At the same time, pull both extraction latches inward (Figure 4-5) until each of 

them clicks.  This ensures proper connection of the Motherboard. 

 
Figure 4-5 Extraction Latch Motion  for Inserting a Module 
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4.1.3 Removing a Backplane Module 

1. Disconnect any cables connected to the module. 

 

2. There is a captive screw in the top extraction latch and one in the bottom 

extraction latch.  Unscrew these two screws.  

 

3. Press the white release button on both the top and bottom extraction latches.  

 

4. Spread the top latch up and bottom the bottom latch down to eject the board from 

the backplane.  

 

4.1.4 Inserting a Backplane Module 

When reinserting or adding a backplane module to your system, the extraction latch 

screws do not need to be screwed in.  However, if transporting or shipping your Digital 

Lynx SX, ensure that all faceplate and extraction latch screws are gently tightened. 

 

1. Slide the backplane module into the green slot guides until it makes contact with 

the backplane. 

 

2. Push gently but firmly on the front panel of the module to partially insert it into the 

backplane. 

 

3. At the same time, pull both extraction latches inward (Same as Figure 4-3 above) 

until each of them clicks.  This ensures the module is properly connected. 
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4.1.5 SX Cabinet Rear Panel 

The cabinet rear panel is a hinged door that is secured with three thumb screws.  There are 

four ports on the rear panel and it is also where your Digital Lynx SX serial number is 

located.  This door should not need to be opened but if it is, do not allow the weight of the 

door to rest on the cables plugged into it. 

 

Four ports on the rear panel: 

1. Main power connection (+15V) 

2. Ground (Gnd) 

3. Fiber Optic Data Link 1 ï Required for communication with Cheetah Data 

Acquisition Software (DAS) 

4. Fiber Optic Data Link 2 ï Reserved for future use. 

 

 
Figure 4-6 10SX Rear Panel 
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4.2 SX Motherboard 

 

 

 

On the SX Motherboard Front Panel 

 

¶ 10 LED status indicators 

 

¶ Power Switch 

 

¶ Four 8-Bit I/O ports available for 

TTLs  

 

¶ 4 Analog Outputs 

 

¶ Timestamp Clock Input and 

Timestamp Clock Output 

 

¶ Serial device expansion connector 
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4.2.1 Status Indicator LEDs 

 

There are ten status LEDs on the SX Motherboard front panel.  After SX boot up, all six 

LEDs in (Figure 4-7) are on. 

 

1. 15V ï On when the 15 V power supply is plugged into the +15V port on the rear 

panel of your Digital Lynx SX. 

2. On ï On when the power switch is in the On  position. 

3. 5.5V ï On when 5.5 V backplane power rail is active. 

4. -5.5V ï On when -5.5 V backplane power rail is active. 

5. 4.5V ï On when 4.5 V backplane power rail is active.  Actual voltage range is 

4.5 V to 5 V. 

6. Boot ï Indicates SX Motherboard boot status: 

o Solid on ï system is configured and ready for use 

o Blinking slowly ï system is booting 

o Off ï system is not booting, or boot did not complete 

 

 
Figure 4-7 System Status LEDs 
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7. TTL Port 0/1 Power ï On to indicate 5 V TTL level power is present on the top 

rightmost pin of TTL Port 0/1, the lower 34-pin connector.  Off indicates this pin 

is not powered.  This setting is configurable using an internal jumper.  

8. TTL Port 2/3 Power ï On to indicate 5 V TTL level power is present on the top 

rightmost pin of TTL Port 2/3, the upper 34-pin connector.  Off indicates this pin 

is not powered.  This setting is configurable using an internal jumper. 

9. S1 ï unused 

10. S2 ï unused 

 

 
Figure 4-8 TTL Power, S1 and S2 LEDs 
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4.2.2 Power Switch 

 

When the 15V LED indicates that a 15 V power supply is connected to the Digital Lynx 

SX, the Power Switch enables power to the SX Motherboard.  Enabling power to the SX 

Motherboard begins the Digital Lynx SX boot cycle and illuminates the On, 5.5V, -5.5V 

and 4.5V LEDs. 

 

4.2.3 TTL I/O Ports 

The Digital Lynx provides 32 TTLs.  They are configurable as inputs or outputs in four 

groups of eight.  TTL I/O Ports 0 through 3 (Figure 4-9) represent the four groups of 

eight TTLs.  When configured as outputs, the TTLs can be set high or low and pulsed high 

or low for pulse durations of 1 millisecond to 10,000 milliseconds.  Port direction and 

other TTL settings are configured using the Cheetah DAS. 

 

The TTLs are accessible from two 34-pin connectors on the SX Motherboard front panel.  

Each 34-pin port includes two 8-bit TTL ports (Figure 4-9). 

 

Figure 4-9 TTL Ports  
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4.2.3.1 Enabling or Disabling the TTL Port Power Pins 

The top rightmost pin on each 34-pin connector is an optional 5 V TTL level power output 

for powering external TTL devices (see pins designated in red in Figure 4-9 above).  The 

TTL Port Power LED directly above the power pin is illuminated when the pin power pin 

is at 5 V.  When the LED is off, the pin is not powered.  Each of the two optional 5 V TTL 

power pins is enabled or disabled using a jumper internal to the SX Motherboard (see 

Figure 4-10 5 V TTL Jumper Location).  The jumper for ports 0 and 1 is labeled J14 on 

the Motherboard and the jumper for ports 2 and 3 is labeled J13. 

 

 
Figure 4-10 5 V TTL Jumper Locations

Jumper Locations 
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4.2.3.2 TTL Voltage and Current Specifications 

 

Each motherboard will be shipped with both 5V TTL power pins enabled.  This means 

that there is a 5V source on pin 33 of each 34 pin connector (see Figure 4-9 TTL Ports).  

This +5 Volts has a current limit of 250 milliamps.  If this limit is exceeded, an auto 

resettable fuse will open to protect internal circuitry.  The fuse will automatically close 

when the circuit causing the current overdraw is disconnected.  If you would like to 

disable this function, move the blue jumper to the right two pins, labeled ñoff.ò 
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4.2.4 Analog Outputs 

Four analog outputs are available through two 3.5 mm stereo jacks on the front panel of 

the SX Motherboard.  Analog outputs are selected using the Cheetah DAS. 

 

 
Figure 4-11 3.5 mm Stereo Analog Output Jacks 

 

These outputs can be used to output any signal you are acquiring with your Digital Lynx 

SX directly to an audio system or oscilloscope.  This includes individual electrodes, 

stereotrodes, tetrodes and Continuously Sampled Channels (CSCôs). 

 

Currently the analog output labeling on the front panel of the SX Motherboard is different 

than the labeling in Cheetah. 

Table 4-1 explains the difference. 

 

SX Motherboard Label Cheetah Audio Output Control Label 

Analog Output 1 AcqSystem1_Audio0 Left Channel 

Analog Output 2 AcqSystem1_Audio0 Right Channel 

Analog Output 3 AcqSystem1_Audio1 Left Channel 

Analog Output 4 AcqSystem1_Audio1 Right Channel 

 

Table 4-1 Analog Outputs: SX Motherboard Labels and Cheetah Labels 
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In Cheetah, high cut and low cut filters can be configured to isolate the data in your signal 

that you are most interested in.  All of these filter settings are also sent to the SX which 

currently supports only low cut filters from 0.1 Hz to 149.999 Hz.  If you set the low cut 

filter in Cheetah to 150 Hz or greater, your data on the computer will be filtered at the 

larger cutoff but the analog outputs from the SX Motherboard will still be cut off at 

149.999 Hz. 

 

The SX analog outputs do not yet support high cut filtering. Analog signals are output at 

the same rate at which they are sampled.  If your sampling rate is set to 40 kHz, your 

analog output signal will be updated at a rate of 40 kHz. 

4.2.5 TS Clock Input and TS Clock Output 

 

Like the Digital Lynx S, the Digital Lynx SX includes a timestamp with every digitized 

sample of data that is transmitted to the Cheetah software.  The timestamp increments 

once per microsecond based on a 1 MHz digital clock signal.  The Digital Lynx SX 

always outputs this 1 MHz clock on the TS Clock Output.  

 

The TS Clock Input and TS Clock Output operate at the 2.5 Volt LVCMOS level and use 

SMA connectors.  These connectors provide a robust physical connection with excellent 

signal integrity.  

 

4.2.6 Serial Device Expansion 

This port is for future use and is currently unused. 

 



 

 

Revision 1.0 Digital Lynx SX User Manual 

2/28/2011  Page 21 

4.3 Backplane Modules 

The Digital Lynx backplane provides the backbone for a scalable and future ready 

acquisition system.  But it is the backplane modules that do the work of taking low noise 

data from your lab environment, preserving its integrity and then relaying that data to you. 

 

Neuralynx currently offers three types of backplane modules. 

4.3.1 AC Input Board 

The Digital Lynx AC Input board adds 32 AC-

coupled acquisition channels to a Digital Lynx 

acquisition system. Each input board digitizes 

incoming analog data at 32 kHz with a very low 

1.3 uV of noise. AC coupling allows for 

recording of signals between 0.16 Hz and 

8.5 kHz, eliminating DC artifacts in neural 

signals. Input boards can be paired with Digital 

Reference Selectors (DRS) for software 

controlled signal referencing. 

 

4.3.2 DC Input Board 

The Digital Lynx DC Input board adds 32 DC 

coupled acquisition channels to a Digital Lynx 

acquisition system. Each input board digitizes 

incoming analog data at 32 kHz with a very low 

1.3 uV of noise. DC coupling allows for 

recording of signals between 0 Hz and 8.5 kHz, 

allowing acquisition of DC coupled external 

signals such as those from eye trackers. Input 

boards can be paired with Digital Reference 

Selectors (DRS) for software controlled signal 

referencing. 

 

 

Figure 4-12 AC Input Board   
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4.3.3 DRS-36 

A Digital Reference Selector (DRS) is paired with an Input board to provide software 

controlled referencing for Digital Lynx acquisition systems. Each DRS is capable of 

selecting up to eight signals that can be used as references for each of the 32 acquisition 

channels of an Input board. A global reference connection allows for sharing of references 

between DRS boards using the included global reference cable. All reference selections 

are made using the Cheetah Data Acquisition Software. 

 

 
Figure 4-13 DRS-36 

 

It is clear that the Digital Lynx backplane architecture offers a lot of flexibility but another 

benefit is that any free slot in your Digital Lynx SX is a slot that could house the next 

innovative backplane module from Neuralynx. 
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5 Setting Up Your Digital Lynx SX 
Your Digital Lynx SX is configured before it is shipped to you.  If using DRS-36 for 

referencing, setup is simple. 

 

Setup of the Digital Lynx SX includes: 

1. Mounting the Digital Lynx cabinet on a table, cart or rack.   

2. Setting up your new computer. 

3. Connecting the 15 Volt power supply to the Digital Lynx SX. 

4. Connecting a fiber optic cable from your computer to your Digital Lynx SX. 

 
 

Figure 5-1 SX Setup  
 

 

If you purchased DRS-36 boards with your Digital Lynx SX, they are pre-installed in your 

Digital Lynx SX system. 
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5.1 Computer Setup 

5.1.1 Physical Setup 

Place your monitor and tower and plug them into the same power strip.  Plug in 

keyboard and mouse.  Do this by following all HP documentation which can be found 

in the HP Computer box.   

5.1.2 Configuring Optical Ethernet Interface 

 

 

 
 

 

 

Your computerôs optical Ethernet interface is preconfigured by Neuralynx.  But if it needs 

to be reconfigured, the following requirements must be met: 

 

1. The Ethernet interface must have an IP address that is on the same subnet as the 

Digital Lynx SX.  In the following example, the subnets are in bold type.  If the 

Digital Lynx SX IP is 192.168.3.10, you could select 192.168.3.100 for the IP of 

your Ethernet interface.   

2. Set the subnet mask to 255.255.255.0. 

3. Do not enter a gateway IP.  

 

 
Figure 5-2 Setting IP Address for the SX 

Some of the computer screen shots in this section might slightly differ 

from the screen images that you see on your computer.  This is dependent 

on what type of Ethernet Card is in your system.  Please contact 

support@neuralynx.com for any questions. 

mailto:support@neuralynx.com
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4. In the advanced settings (Figure 5-3) for your Ethernet interface, Flow Control 

must be set to Disabled (Figure 5-4). 

 

 
Figure 5-3 Advanced Settings 
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Figure 5-4 Disabling Flow Control 

5. Enable jumbo packets in the advanced settings of your Ethernet interface (Figure 

5-5 Enabling Jumbo Packets. 

 

 
Figure 5-5 Enabling Jumbo Packets 

 

6. Firewall must allow Cheetah to receive public and private TCP and UDP packets. 

 

5.2 SX Cabinet Setup 

All data acquisition hardware is within the Digital Lynx SX cabinet and setup is simple.  

Mount the Digital Lynx cabinet at a convenient location on a table, desk, cart or in a 

standard 19ò rack.   For specific dimensions of the Digital Lynx SX cases (vented and 

non-vented) please contact support@neuralynx.com.  

 

 

mailto:support@neuralynx.com
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5.3 Connecting 15 Volt Power Supply 

 

 

 
Figure 5-6 SX Power Supply 

 

The power supply has a universal input AC power input which means that the input 

voltage range is 100 to 240 VAC. This makes the power supply compatible with most of 

the worldôs power systems.   

 

Connect the power supply to the port on the rear panel labeled +15V (Figure 5-7 below).  

 

 

 

 
Figure 5-7 Digital Lynx SX Rear Panel Connections

The Digital Lynx SX should be used only with the 15 V 

power supply supplied by Neuralynx. 
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5.4 Optional Ground Connection 

The Gnd connection (Figure 5-7 above) accepts either a standard banana plug or a wire.  

In most setups, this ground connection is not needed.  It should only be used if a strong 

noise source is present and Neuralynx recommends grounding the cabinet as a solution.   

 

Connecting a wire to Gnd: 

1. Unscrew the knurled ground connection cover. 

2. Insert a stripped wire into the post hole. 

3. Wrap the bare wire approximately one turn around the post. 

4. Screw the knurled cover back down to secure the wire. 

 

5.5 Connecting Fiber Optic Data Link 

 

Your Digital Lynx SX system includes at least one fiber optic cable (Figure 5-8).  Please 

read Appendix A.1 on fiber optic cable care before continuing. 

 

 
Figure 5-8 Fiber Optic Cable  
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1. Connect this cable to the port labeled Fiber Optic Data Link 1 on the rear panel of 

your Digital Lynx SX.  The connector will click when secured. 

 

 
Figure 5-9 Fiber Optic Connection to SX Rear Panel 

 

2. Route the fiber optic cable to the computer.  The performance of a fiber optic cable 

can be negatively affected by bending the cable too severely.  It is important to 

maintain a bend radius larger than 4.5 cm at all times. 

 

 

   
 

 

 

 
Figure 5-10 Fiber Optic Minimum  Bend Radius 

Bending the cable to a radius of less than 4.5 cm can cause damage to 

the glass enclosed which will cause transmission degradation. 
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3. On the back of the computer, locate the optical fiber port and connect the other end 

of the fiber optic cable.  The connector will click when secured.  If there are 

multiple ports on the card, select the left port (see port labeled ñ1ò in Figure 5-11 

Fiber Optic Connection to Computer.)    Depending on the system setup, the card 

in your PC might look slightly different than the one in the image below.   

 

 
Figure 5-11 Fiber Optic Connection to Computer 

 

 

 

 


















