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model: VTS-4

VTS-4 Video Tracking Stimulator is literaly a 
USB stimulator equipped with a video tracking function,
developed for optogenetics experiment. By defining
Zones on the video image from a general USB 
camera, it tracks an animal and outputs pulse 
trains defined by a dedicated software. Pluse trains
can be easily designed by manipulating the stimulation 
parameters (Delay, Width, Interval, Number of Pulses, etc.)
This also can be used as a PC controlled universal 4 
channel stimulator. You can establish closed-loop 
optogenetic stimlation system by combining Teleopto
or wired optogenetics system from any third parties.  

Camera Window: Display for camera images and ZonesControl Window: Controls for stimulation and video tracking

Stimulator Panel: Defines stimulation parameters. Stimulation Assignment: 
Assign stimulation for 
each Zone.

Mix Mode: Uses only one 
output port for stimulation, and 
stimulation will be swiched in 
each zone by refering the 
stimulation parameteres from 
the same number of channel.

Video Tracker Panel: Zone, snapshot, 
detection threshold and erosion settings, 

tracking on/off etc.

Zones: Up to 4 zones can be defined as polygon by 
clicking the Camera Window. 

● Software

Track Mark: A red dot is put on the center of the 
animal detected by background subtraction.

Elapsed time, X & Y axis, Zone data can be recorded by 
ASCII. Tracks can be visualized by XY plot in Excel etc.

Video Tracking Stimulator
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model: OPA-SYSTEM
          OPA-BOX
          LAD-1-OPA
          LEDA-B-OPA
          LEDA-Y-OPA

Optogenetic Place Aversion System

●LED Array for OPA

●Data Recording

●Contents

In 2014, Lyer et al. published a work using a new pain test
model, combining optogenetics technique and conventional
place aversion test:
Virally mediated optogenetic excitation and inhibition of
pain in freely moving nontransgenic mice. Nat Biotechnol
In this Optogenetic Place Aversion (=OPA) test, the result 
does not depend on experimenters skill unlike the traditional 
Von-Frey test. In addition, you can evaluate pain sensory 
neuron-specifically (e.g. A-beta, A-delta, C fiber, etc.), by 
expressing ChR2 on specific neurons. Our OPA system uses 
480 pieces of high power LED for each array so that enough 
light can reaches sensory neuron under animals’ skin, 
thus enables non-invasive and objective test.

- 480 pieces LED per array

- Dedicated high-power LED Array driver (LAD-1-OPA)

- Minimized heat generation: the “air layer” between LED

  and top plate blocks heat. Most heat goes to alminum 

  body under  the LED array, maximizing heat dissipation.

- Blue (470nm) and Yellow (590nm) by default. 

  Other colors are possible on request.

Using a camera from side or top of the test box, animal position
is continuously tracked and recorded. Total time in each side, 
the time ratio between blue and yellow zone can be caluculated.
These are main parameters which can be used as quantified pain 
evaluation index.

OPA-SYSTEM  Optogenetic Place Aversion System
  (includes:)
  - OPA-BOX  OPA test box
  - LAD-1-OPA  LED Arrray Driver for OPA   x2
  - LEDA-B-OPA  LED Array for OPA, Blue
  - LEDA-Y-OPA  LED Array for OPA, Yellow
  - VTS-4  Video Tracking Stimulator
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OPTetrodeOpto-Tetrode System

Data Recorder
PowerLab4/26 (ADI)
RX8 (TDT) 

Micro1401(CED)

LabView...etc.

4ch Main Amplifier

Commutator

Teleopto Receiver

4ch Head Amplifier

OPTetrode

4ch Head Amplifier Systemmodel: OPTR-c-l

mate

mate

m
at

e

Optional

This Opto-Tetrode system enables neural recording
during in-vivo optogenetic experiment. The OPTetrode 
consists of an optic fiber and a tetrode, bundled 
together for making one integrated probe. OPTetrode 
has a connector for Teleopto receiver and another
connector for head amplifier. Our 4ch head amplifier 
consists of extremely light body (0.3g) and thin cable,
so in conbination with the Teleopto 1g receiver the 
total weight is still under 2g. Perfect for mice.

Model: OPTetrode-sys

（includes:）
・ OPTR-c-l  OPTetrode, 3 pcs
・ Teleopto-set  Teleopto standard set
・ HAS-4   4ch Head Amplifier System
  (includes 1x main amp and 1x head amp)
・ SL-OPTR   Commutator for OPTetrode

* Data Recorder is optional.

Amp-side
5 pins

5 pins

OPTetrode
model: HAS-4

model: SM-4
Switching Module

4ch Head Amplifier
model: HAS-4-HEADQ trode

Tetrode
model: TR-I

*c: color B/G/Y/R, I: length in mm

*I: length in mm

Teleopto-side
3 pins

Fiber
TetrodeSilver wire

Silver wire
5 pins (female)

Bundled probe consisting of φ250um fiber and 4x φ50um stainless wires.

4x φ50um stainless wires.
Implantable without a guide tube.

Silicon probe from NeuroNexus.
Mates via male-male header.

Extra light, 0.3g
*included in HAS-4

Head amp side

Electrode side

The switching head should be put in
between head amplifier and electrode.
It can shut the amplifier line and connect
a constant current source via BNC.
Suitable for electrolytic lesioning.
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4ch Head Amplifier System
This HAS-4 head amplifier system can amplify up to 
4 channel of neural signals (spikes, LFP, EEG) or EMG 
signal from animals. It consists of a head amplifier and 
a main amplifier. The head amplifier has gain 1x enabling 
low noise recording even from high impedance electrode. 
Main amplifier has variable gain / high pass /  low pass 
filter enabling flexible control for each experiment design, 
and flexible compatibility for each experimental setup.

・　Gain: 10 steps（x1.2 / x5 / x10 / x50 / x100 / x500 
     / x1000 / x2000 / x5000 / x10000）
・　High pass 10 steps （0.1Hz / 1Hz / 3Hz / 5Hz / 10Hz 
     / 30Hz / 50Hz / 100Hz / 200Hz / 300Hz）
・　Low pass 10 steps（30Hz / 50Hz / 100Hz / 300Hz 
     / 500Hz / 1000Hz / 2000Hz / 3000Hz / 4000Hz / 7000Hz）
・　4ch single-end input / 3ch input - 1ch reference, differential

●HAS4-HEAD  4ch Head Amplifier

●HAS4-MAIN  4ch Main Amplifier

●Input Connector 

model: HAS-4
          HAS-4-HEAD
          HAS-4-MAIN
          HAS-4-CON-R

・　Extra light weight, 0.3g
・　Gain: x1 (Voltage follower)
・　Single-end 4ch (If you select “Enable” in “CH4 REF”
      in the main amplifier, it goes in differential mode with 
     CH1~3 + / CH4 - 
・　Cable length customizable (1m by default)
・　Commutator option

・　Power supply for head amp / amplification / filtering
・　Low noise DC power source
・　Output: 4x BNC

・　Standard 1.27mm pitch, round pin, female
・　The pin arrangement is compatible with the Q-trode from 
     NeuroNexus. Note: you need to put a male pin header 
     (HAS-4-CON-R) in between our head amplifier and Q-trode.

Front Back

Logo Side
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OPTetrodeWireless Opto-Tetrode System

W5 Wireless Receiver (TBSI )

In this configuration, both optogenetics and neural
recording are wireless.  In combination with TBSI’ s
W5 wireless headstage system tetrode data directly
goes to your PC via USB (or can be equipped with
analog output, instead of DAQ integrated version. 
Please specify). Our OPTetrode can be manufactured
with the mating Omnetis connector for W5 headstage.
(Add “-om” to the end of the ordering code). The 
weight of W5 headstage is 2.7g, so together with 
Teleopto 1g receiver the total weight is ~4g. Suitable
for rats or larger animals. 

Model：OPTetrode-W-sys

（includes:）
・ OPTR-c-l-om  OPTetrode, 3 pcs
・ Teleopto-set  Teleopto standard set
・ W5 Wireless Headstage System
  (Headstage, Receiver with DAQ, Software) 

Teleopto Receiver

OPTetrode

W5 Wireless Headstage
(TBSI)

model: Teleopto-4

Teleopto-4 is newly designed wireless optogenetics platform 
utilizing 2.4GHz RF. The receiver is capable of controlling 
4ch optogenetic stimulation independently, whereas the size 
and weight are comparable to our regular Teleopto receivers.
PC software defines stimulation parameters which are sent 
to the receiver via a transmitter box connected to the PC by 
USB. You can trigger the stimulation by softwere, 4 trigger 
buttons or 4 trigger in BNCs on the transmitter box.
The typical application of this device is for controlling bilateral
two color stimulation in completely independent manner. 
However, we can provide any probe / cannula holding 4 LED 
sources on request.

4ch Teleopto

Teleopto 4 Software 

4

Quad LED probe

model: TeleLPQ
Bilateral two color LED cannula

model: TeleLCDT

* contact us for detailed probe / cannula specifications.

Receiver

Transmitter box

Weight: 3g
Size: 18 x 20 x 8mm
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●High Power Receiver ●Vertical Receiver

●Upright Receiver

●LED Ferrule

●Ferrule OPTetrode
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