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32 CHANNEL WIRELESS NEURAL HEADSTAGE SYSTEM 

 

Introduction  

The Triangle BioSystems International (TBSI) has developed a 90-day implantable neural recording headstage 
system that allows researchers to continuously and simultaneously obtain biopotential data from up to 32 
electrodes and transmit to an external receiver in real time. No longer do experiments have to be constrained by 
head mounted or wired test subjects. The complete system is comprised of an implantable inductively powered 
wireless headstage transmitter, RF signal receiver/basebans demodulator, power supply and a silicone electrode 
connection kit. With an effective range of 1 meter, this system provides a wireless connection between the 
implanted electrodes and the data acquisition recording system. 

This implantable headstage unit can be ƛƳǇƭŀƴǘŜŘ ƛƴ ŀ ǊŀǘΩǎ ǇŜǊƛǘƻƴŜŀƭ ŎŀǾƛǘȅ ǳǎƛƴƎ ŀ ƳƛƴƛƳŀƭƭȅ ƛƴvasive surgical 
procedure. Additionally, this headstage can be used concurrently with our stimulation, tethered or multi-plexed 
ƴŜǳǊŀƭ ǊŜŎƻǊŘƛƴƎ ƘŜŀŘǎǘŀƎŜǎΦ ¢Ƙƛǎ ǎȅǎǘŜƳ ǳǘƛƭƛȊŜǎ ¢.{LΩǎ ŎǳǎǘƻƳ !{L/ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ǇŀŎƪŀƎƛƴƎΣ ǿƛǊŜƭŜǎǎ 
powering and proprietary radio design to provide reliable functionality in an implantable package that is both 
small and light weight. This design includes the neural transmitter with high data rate and bandwidth. 

 

Features 

¶ Wireless operations across 1 meter 

¶ 90-day package life  

¶ 31 single ended recording channels 

¶ Implantable Headstage transmitter weight: 5.9 
grams and size 31 x 25 x 12 mm 

¶ Default Total System voltage gain of 800, other 
gain offerings available 

¶ Bandpass filtering per channel at .8 Hz to 7 kHz 
typical 

¶ 50 kHz per channel sampling rate 

 

Implantable Headstage with electrode wires 

 
Receiver with Dual Antennae
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System Configuration  

The receiver antennas must be clipped to a surface within 4 meters from the animal at all times to achieve 
optimal signal quality.  ¢ƘŜȅ ǎƘƻǳƭŘ ōŜ ǇƻǎƛǘƛƻƴŜŘ ŀōƻǾŜ ǘƘŜ ŀƴƛƳŀƭΩǎ ŎŀƎŜΦ  Be careful not to obstruct the line of 
site path between the animal and the receiver antenna with any material except for glass or plastic. 

See the section entitled System Setup and Testing for more details on proper system assembly and positioning. 

 

Standard TBSI Wireless Recording Setup 

System Block Diagram  

The wireless neural headstage system consists of a wireless transmitter headstage, an RF receiver and baseband 
demodulation subsystems as shown below: 

 

NOTE: These products are not intended for human use. 
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Wireless System Parts List  

 

Wireless System Parts List    

Item # Part Number Description 

1 Various Implantable Headstage 

2 Various Wireless Radio Receiver (Analog or Digital) 

3 110-0001-00 W-Series Receiver Antenna 

4 300-0002-10 Receiver Antenna Extension Cable and Mounting Clamp, 5 ft 

5 100-0000-10 Receiver 6 VDC power supply 120 VAC/240 UL and FCC approved 

6 100-0011-12 IP Cage Collar for implant charging 

7 200-0021-40 W32 Signal Input Test Cable, All Channels Combined, Single GND 

8 300-0000-00 Magnetic Wand, Headstage On/Off, 12 In 

9 202-0001-10 Male DB 37 Connector and housing 

10 200-0011-00 4 foot earth GND cable for receiver banana jack (Not Pictured) 
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Headstage Transmitter Specifications  

PARAMETER MIN TYP MAX UNITS NOTES 

Power  
     Battery     Continuously charged using Inductive 

Powering 

Analog Input Specs 
     Input voltage range 
 

5 
 

mVp-p 

 Gain Selection 790 800 810 
 

Factory selectable total system gain 

Bandwidth 0.8 
 

7000 Hz -3 dB input signal level BW 

Input impedance 
 

12 M 
 

Ҡ At 1kHz 

Input referred noise 
 

8.5 
 

µVrms for DC 10kHz frequency, 30 µV 

Input referred noise 
 

5.5 
 

µVrms for 500Hz ς 5kHz frequency 

Sampling/Channel  50  kHz At headstage (max 30 kHz sampling 
rate/channel at ADC) 

Mechanical Specs 
     Length 
 

31 
 

mm Edge to Edge (including connectors) 

Width 
 

25 
 

mm Edge to Edge 

Height 
 

12 
 

mm Edge to Edge 

Weight 
 

5.9 
 

g With connector and dipped package 

Temperature tolerance   1 
 

Degree C Change of package surface temperature 

Radio Specs 
     Center frequency 
 

3.05 
 

GHz With +/- 100 MHz bandwidth 

Transmit power  300  µW @ 3 M FCC Sec. 15 109B(a) 

Transmit antenna  3.05  GHz Tuned chip antenna with circular 
diversity 

Transmit range 
 

1.0 
 

M With connector and dipped package 
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Headstage Mechanical Overview  

Side View 

 

Top View 

  

 

 

RF Receiver Specification s 

¶ 3.05 GHz center transmit frequency with +/-100 MHz FM bandwidth  

¶ 1.0 M maximum range between headstage transmitter and receiver antennae 

¶ Front-end gain: 60 dB 

¶ Intermediate gain: 10-20 dB 

¶ Input referred noise, typical: 4 µV RMS 

¶ Input voltage range:  +/- 0.5 V 

¶ Analog channel bandwidth: 20 kHz 

¶ DC offset: < 100 µVdc 

¶ Phase delay typical: 30 µsec at 10 kHz 

¶ Signal lock indicator: LED on front panel 
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RF Receiver Mechanical Overview  

 

 

RF Receiver Signal Interface Options  

The W32 RF Receiver Base Station is available in many different system configurations to accommodate a wide range of 
data acquisition system interface requirements.  The RF receiver signal is demodulated by a custom digital signal processing 
system that incorporates a high speed analog to digital converter for demodulating the receiver signal. The demodulated 
signal is then conditioned via the DSP and converted to an analog signal.  The analog signal can be directly output to one or 
two DB-37 connectors, input to an integrated Analog to Digital Converter (ADC) or both. 
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Receiver Signals - Analog Output  

 

 

 
 

Pin # Description 

1, 36 GND 
2 Channel 2 Output 
3 Channel 4 Output 
4 Channel 6 Output 
5 Channel 8 Output 
6 Channel 10 Output 
7 Channel 12 Output 
8 Channel 14 Output 
9 Channel 16 Output 
10 Channel 18 Output 
11 Channel 20 Output 
12 Channel 22 Output 
13 Channel 24 Output 
14 Channel 26 Output 
15 Channel 28 Output 
16 Channel 30 Output 
17 Channel 31 Output 

 

Pin # Description 

20 Channel 1 Output 
21 Channel 3 Output 
22 Channel 5 Output 
23 Channel 7 Output 
24 Channel 9 Output 
25 Channel 11 Output 
26 Channel 13 Output 
27 Channel 15 Output 
28 Channel 17 Output 
29 Channel 19 Output 
30 Channel 21 Output 
31 Channel 23 Output 
32 Channel 25 Output 
33 Channel 27 Output 
34 Channel 29 Output 

18-19, 35, 37 No Connection 
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Receiver Signalsɀ Digital Interface  

TBSI offers an internal DAQ board option and NeuroWareϰ software for the 5ch, 16ch, 32ch and 64ch receivers which can 
be used for signal data acquisition and analysis.  Digital output and event input information is sent to the PC via a USB 
connection.  The total system gain for the digital receiver is 800.  The integrated data acquisition card can also be read using 
DAQ toolkits from MatLab® and Labview®. 

 
  

http://www.trianglebiosystems.com/Files/TBSI_NeuroWare_Manual.pdf
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System Setup and Testing 

The steps below should be followed when setting up your W32 system to optimize its performance. 

1) Correctly position the receiver near ǘƘŜ ŀƴƛƳŀƭΩǎ ŎŀƎŜΥ 

Lǘ ƛǎ ŎǊƛǘƛŎŀƭ ŦƻǊ ǘǊŀƴǎƳƛǎǎƛƻƴ ǇŜǊŦƻǊƳŀƴŎŜ ǘƻ ŎƻǊǊŜŎǘƭȅ Ǉƻǎƛǘƛƻƴ ǘƘŜ ǊŜŎŜƛǾŜǊ ƴŜȄǘ ǘƻ ƻǊ ƛƴǎƛŘŜ ǘƘŜ ŀƴƛƳŀƭΩǎ ŎŀƎŜΦ  
First, screw the antennas onto both antenna clamps gold input SMA connectors located on the side of each 
clamp. Attach the SMA connector of the antenna cable to the mating SMA connector on the receiver box.  
For best results, position the antennae at 45 degree angles with respect to the cage area and aim the them 
towards center of the cage. 

 

2) Connect power supply to receiver 

Plug the DC end of the power supply cable into the back of receiver and the other end into an AC outlet.  The recording 
system is powered by an AC line adapter transformer/regulator. This power unit connects to a 100-240 VAC, at 47-63 
Hz and is rated at 6 VDC at 2.5 A power source and is UL approved.  Use a suitable International adapter to mate the 
standard US plug to your AC outlet. 
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3) Connect signal cable to receiver analog output DB37 connector 

If your system was configured for analog system output, connect a suitable analog output cable to the DB37 
receiver connector.  Five signal wires and a ground wire can be added to the DB37 mating connector to check 
for signal output. The lengths of the wires are not critical. The analog output channel positions are described 
in the section entitled Receiver Signal Interface ς Analog Output. 

If your receiver has an integrated DAQ, plug the USB cord into the receiver and PC and follow the instructions 
provided in the Neuroware Manual or your data acquisition software for signal acquisition and viewing. 

 

4) Turn on Receiver 

Flip the on/off button of the receiver to control power to the receiver. 

5) Signal Lock LED and measure analog output signals  

Once the receiver and headstage (see #7 below) have both been switched on, the άSignal Lockέ LED on the receiver 
front panel should light up. After confirming the signal lock integrity, you can view the analog signals (output from the 
DB37 connector on the back of the receiver) with an oscilloscope. Please note the default system gain is 800, therefore 
you can expect the analog output values to be about 800 Vp-p of the signal from the function generator. 

6) Test headstage signal transmission with the W32 Signal Input Test Cable 

 

a) Signal leads ς connect to positive side of function generator 

b) GND Leads ς connected to signal Ground side of function generator: - Input a 1 kHz sine wave signal at 
maximum 4 mVp-p amplitude.  The function generator signal output voltage cannot exceed 4 mVp-p, 
otherwise the headstage input voltage range will saturate. 

c) Once the test cable has been attached, use the magnetic wand to turn on the headstage. Briefly hold the black 
tip of the wand next to the top of the headstage until you see the blue άpower onέ LED. The headstage will 
transmit data continuously while this LED is on. 

 

 

http://www.trianglebiosystems.com/Files/TBSI_NeuroWare_Manual.pdf
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7) Inductive  Power Headstage and Charging 

   

If the wireless power charging accessory is used, please follow the steps below for charging the headstage. 

a) Plug in the Inductive charger power supply. Turn the transmitter on using the power 
switch on the face of the Inductive power base station. 

b) ¢ǳǊƴ ƻƴ ǘƘŜ ƘŜŀŘǎǘŀƎŜ ŎƘŀǊƎŜ Ŏƻƛƭ ǳǎƛƴƎ ǘƘŜ w95 ŜƴŘ ƻŦ ǘƘŜ ƳŀƎƴŜǘ ǿŀƴŘΦ άhƴέ ǿƛƭƭ ōŜ 
indicated by a RED LED. 

c) With the RED LED lit place the headstage in the Inductive transmit field. A GREEN LED 
will indicate that the battery is being charged. Charge the headstage for 2 hours to fully charge the 
headstage battery. 

d) Use the BLUE end of the magnet wand to turn on the TBSI headstage for recordings.  The headstage radio ON is 
indicated by a BLUE LED. 

  

Power Supply 

IP Transmit Coil 
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 Headstage Accessory Options  

Three biosensor options are available as add-ons for any wireless headstage. These accessories replace channels typically 
used for neural recording on the headstage. Installation of any of these features increases the headstage length by 0.4 
inches, its height by 0.2 inches, and its weight by 0.4 grams. The features can be installed individually or together in any 
combination.  See the TBSI Biosensors Brochure for more information.  Due to the fact that sensor options require 1 or 3 
data channels each, these may not be practical for use with the W16 headstage; consider a W16 or higher headstage. 

Accelerometer  
This add-on will monitor x, y, and z acceleration vectors and output the information via three analog signal channels.  The 
animal head position and velocity can later be calculated with software such as Matlab. 

Temperature Sensor  
A Thermistor based temperature sensor option is available.  Many sensor sizes are available including very small ones that 
can be implanted within or near the brain.  The sensor must be attached to a mating connector and externalized to the 
head of the animal much like traditional recording electrodes.  Sensors are customized to your particular research needs. 

Electrodes  

Many electrode manufactures offer electrode arrays compatible with TBSI wireless headstages.  Cambridge Neurotech 
offers an extensive line of silicone probes suitable for chronic signal recordings from our wireless headstages.  Compatible 
electrode arrays are also available from Microprobes, Inc., NeuroNexus and others electrode providers. 

Gain and Phase Response 

Please refer to the section of this document enǘƛǘƭŜŘ άHeadstage Transmitter Specificationsέ ŦƻǊ ƴǳƳŜǊƛŎŀƭ Řŀǘŀ ƻƴ 
bandwidth and input referred noise. 

 

 

 

 

 

http://www.trianglebiosystems.com/Files/TBSI_biosensors.pdf
http://www.cambridgeneurotech.com/



