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  Receiver

(Upper)

(Side)

Connector for  
LED Fiber Optic

Volume for light  
power adjustment

Connector for Charger

Power Switch 
(On a white dot)

Connector for LED Fiber Optic

Power Switch 
(On a white dot)

LED Fiber Optic

Contents of Teleopto Set
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  Remote Controller

Trigger Switch 1

Trigger Switch 2 
(for 2ch receivers)

Mode Switch  
(Pulse/2ch Pulse/Continuous)

Infrared LED

Power Switch

Power Connector 
DC6V (AC adapter included)

EXT 
External IR emitter port

TRG 
Trigger In 
(2ch independent)

(Back)

Contents of Teleopto Set
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  Charger

  Trigger Cable

  Infrared Emitter

3.5 mm stereo phone plug

2.5 mm mini phone plug

12V AC adapter

  LED Fiber Optic insertion tool

  6V AC adapter for remote controller

  Dummy receiver (for habituation)

Infrared Emitter

BNC

Trigger 2

Trigger 1

5V AC Adapter

Connector to Receiver

Indicator LED 
(Dimmed at full charge)

Contents of Teleopto Set
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Simple Test (Pulse Mode)

1. Connect 6V AC adapter to the Power Connector on the back panel of remote controller. Turn on the Power Switch.

2. Set the Mode switch to P (Pulse) mode.

3. Receiver should be fully-charged in advance. By connecting the Charger to a receiver, it will be full-charged in approx. 

2 hours. The indicator LED on the charger will be dimmed at full charge. Charger connector doesn’t have a polarity. 

Note: For safety, don’t keep charger connected to receiver longer than needed. 

4. Connect the LED Fiber Optic to the receiver. The connector doesn’t have a polarity.

5. Turn on the power switch on the receiver. White dot side is On.

6. LED Fiber Optic should flash when trigger 1 switch on the remote controller is pressed, with the infrared LED on the 

remote controller aimed at the upper surface of the receiver.

7. Connect the Infrared Emitter to EXT port, and connect the 12V AC adapter to power source. Push the trigger 1 switch 

with the infrared emitter aimed at the upper surface of the receiver. LED Fiber Optic should flash, without the remote 

controller aimed at the receiver.

8. With the remote controller aiming at the receiver, connect the trigger cable to TRG port, and connect Trg 1 BNC 

connector to a stimulator output (stimulator is not included in the system). LED Fiber Optic should flash at the timing 

of TTL Hi pulse from the stimulator.

9. Fix the remote controller and the infrared emitter at the right position, at which any area in the animal cage / maze will 

be revealed by the infrared signal.

Use with animal

1. Prepare an animal with LED Fiber Optic implanted on the head.

2. Connect the receiver to the LED Fiber Optic on the head of the animal. Turn on the power switch of the receiver.

3. Connect the remote controller and stimulator by a trigger cable. Turn on the power switch of the remote controller.

4. LED Fiber Optic should flash when stimulator output TTL Hi signal.

Typical Configuration

Infrared range

Remote controller (1 m)

Stimulator 
(not included in 
Teleopto set)

Infrared emitter (3 m)

How to Use
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1. Prepare dental acrylic (e.g. UNIFAST III, GC). Put some amount of powder and liquid in each container individually. In this 
protocol we use “brush-on technique” for curing dental acrylic. Before starting the surgery, “anchors” should be made. Dip the 
brush in the liquid, and take a small amount of powder on the tip. Then put it on a smooth surface board like metal or glass. 
Make small mountains with diameter 1-2 millimeters.

2. The animal should be anesthetized and fixed in a stereotaxic. Drill a hole in the skull using a rotary handpiece (e.g. 
MINIMO, Minitor).

Implanting LED Fiber Optics
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3. Put a drop of cyanoacrylate adhesive (e.g. Aron Alpha, Toagosei) on the smooth surface board. Take an anchor using forceps. 
Apply the adhesive a bit on the flat surface of the anchor by touching the drop. Put the anchor on the skull 3-4 mm away from 
the hole. By repeating this put 3-4 anchors around the hole. These anchors are alternatives of the conventional “anchor bolt” for 
preventing the LED Fiber Optic from detaching after surgery, but in much easier way

4. Connect an LED Fiber Optic to an insertion tool. Attach the insertion tool to a manipulator of the stereotaxic. Slowly insert the 
LED Fiber Optic into the brain by lowering the manipulator.

Implanting LED Fiber Optics
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5. An alternative method of 4. If you want to re-use the LED Fiber Optic, we recommend this. Wrap the LED Fiber Optic body except 
the fiber and pins using a thin, stretchy tape (e.g. band-aid). After that, the procedure is the same with 4.

6. Take a large amount of the powder after dipping the brush in the liquid. Put it around the LED Fiber Optic. Normally the dental 
acrylic cures almost immediately, like 1 minute. Repeat it until whole LED Fiber Optic body and all anchors are buried in the 
dental acrylic. 

Fiber Optic Implant
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7. Detach the LED Fiber Optic from the insertion tool, by raising the manipulator. After several days for recovery, you can start your 
experiment by connecting the Teleopto receiver to the LED Fiber Optic pins.　(Or, connect the dummy receiver for a while for 
habituating against the weight.)

8. If you adopt the process 4 and successfully take out the intact probe from the dental acrylic, you can reuse the LED Fiber Optic. 
Detach the dental acrylic from the skull using a nipper. Cut the dental acrylic so as not to damage the LED Fiber Optic.

  Re-use of the LED Fiber Optic

Fiber Optic Implant
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Teleopto Receiver  
1 g/Pulse

TeleR-1-P
size: 13 x 18 x 7 mm
weight (approx.): 1.3 g

Teleopto Receiver  
1 g/2ch Pulse

TeleR-1-2P
size: 13 x 18 x 7 mm
weight (approx.): 1.4 g

Teleopto Receiver  
1 g/Continuous

TeleR-1-C
size: 13 x 18 x 7 mm
weight (approx.): 1.3 g

Teleopto Receiver  
2 g/2ch Continuous

TeleR-2-2C
size: 17 x 19 x 7 mm
weight (approx.): 2.1 g

For two color Fiber Optic: TeleLCT

Teleopto Receiver  
2 g/Pulse

TeleR-2-P
size: 17 x 19 x 7 mm
weight (approx.): 2.0 g

Teleopto Receiver  
2 g/ 2ch Pulse

TeleR-2-2P
size: 17 x 19 x 7 mm
weight (approx.): 2.1 g

Teleopto Receiver  
2 g/Continuous

TeleR-2-C
size: 17 x 19 x 7 mm
weight (approx.): 2.0 g

Teleopto Receiver  
3 g/Pulse 

TeleR-3-P
size: 18 x 22 x 8 mm
weight (approx.): 3.0 g

Teleopto Receiver  
3 g/2ch Pulse

TeleR-3-2P
size: 18 x 22 x 8 mm
weight (approx.): 3.1 g

Teleopto Receiver  
3 g/Continuous

TeleR-3-C
size: 18 x 22 x 8 mm
weight (approx.): 3.0 g

typical power tested w/TeleR-2-P, 
TeleLC, LPM-100

typical power tested w/TeleR-2-P, 
TeleLC, LPM-100

typical power tested w/TeleR-2-P, 
TeleLC, LPM-100

Blue/ø250 µm 4.5 mW (≈99.5 mW/mm2) Green/ø250 µm 1.4 mW (≈31.1 mW/mm2) Yellow/ø250 µm 1.0 mW (≈22.2 mW/mm2)

Blue/ø500 µm 13.0 mW (≈71.8 mW/mm2) Green/ø500 µm 3.0 mW (≈16.6 mW/mm2) Yellow/ø500 µm 2.8 mW (≈15.5 mW/mm2)

  Pulse receiver and Continuous receiver

Mode switch: P / 2P / C

P (Pulse) mode C (Continuous) mode

Trigger pulse Trigger pulse

Lighting pattern Lighting pattern

Receivers
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Pulse receivers flash at the same timing with trigger pulses, and is suitable for high frequency stimulation. Continuous 

receivers alternate on and off upon each new pulse, and are suitable for continuous stimulation, like several seconds to 

minutes.

Remote controls made since June 2015 have a mode switch with three positions, P / 2P / C, respectively.

Note: In 2P mode, the normal pulse receivers still respond to the communication signal from the receiver, however, the 

response time is faster in P mode. We strongly recommend to use the normal pulse receivers in P mode.

P mode: the controller can communicate with the normal pulse receivers,  

like TeleR-1-P, TeleR-2-P and TeleR-3-P.

2P mode: the controller can communicate with the 2 channel pulse  

receivers, like TeleR-1-2P, TeleR-2-2P and TeleR-3-2P.

C mode: the controller can communicate with the continuous receivers,  

like TeleR-1-C, TeleR-2-C, TeleR-3-C and TeleR-2-2C.

Receivers
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LED Fiber Optic

TeleLC-c-l-d
Single Fiber Optic.
Hard enough for insertion 
without a guide.

Two colors LED Fiber Optic

TeleLPT-c/c
For brain surface stimulation  
with two colors

LED Probe

TeleLP-c
LED without Fiber Optic. 
For brain surface 
stimulation.

Two colors LED  
Fiber Optic

TeleLCT-c/c-l
Two 250 µm Fiber Optics 
are bundled like one 
Fiber Optic.

Bilateral LED Fiber Optic

TeleLCD-c-l-d-i
For bilateral stimulation.

Note: how to identify specifications from the model number: 

c: color.   B (blue 470 nm)   G (green 525 nm)   Y (yellow 590 nm)
l: length. Specify in mm 
d: Fiber diameter.   250 (ø250 µm)   500 (ø500 µm)   750 (ø750 µm) 
i: Fiber interval. Specify in mm.
Glass: Glass fiber instead of regular plastic fiber. Only available for ø250 µm fiber

  Two colors/Two LEDs /Single fiber or surface probe

Trigger switch 1

Trigger switch 2

Trigger 1 Trigger 2

Two colors LED Fiber Optic consists of two 250 μm fibers bundled into one. Together with the 2 channel receivers, you 

can stimulate by two different colors at the same position.

In the two colors LED probe for brain surface stimulation, two different lights will come from its 3 mm diameter illumination 

area. 

In 2ch continuous receivers (pink colored), set the mode switch at C position. In 2ch pulse receivers (blue colored), set the 

mode switch at 2P position. Each trigger 1 and 2 switch can control each color independently.

By using a trigger cable and a 2 channel stimulator, you can control it by TTL pulses.

LED Fiber Optics
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Teleopto Charger

TeleCharger
Additional chargers would be useful 
if you use several receivers.

Infrared Emitter

TeleEmitter
Longer transmission, 3 m.

Infrared Emitter (Clip type)

TeleEmitter-C
1 m transmission.

Fiber Optic insertion tool

TeleTool
For use with a stereotaxic for 
insertion ø1.3 mm.

Dummy Receiver

TeleDummy
For habituation.

  TeleHub6 - 6ch Hub

By connecting the TeleHub6 to the EXT port on the remote controller, you can use 6 

infrared emitters at maximum. You can raise the throughput of your experiment. This 

device is also useful if you use a maze with many branches or high walls which block 

infrared signal and prevent a good transmission. By putting several infrared emitters 

at several positions, it ensures more stable light stimulation. 

Note: All infrared emitters send a signal at the same timing.

Accessories
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 TeleCharger / TeleCharger-4

The new charger coming after June 2015 has a selector switch on the back panel. If you want to charge 2g or 3g 

receiver, set the switch position at 2g. By this way you can quickly charge the receivers with large capacity. In 1g mode, 

the color of the front LED becomes red, and in 2g mode, the color is blue. The LED light dims after full charge.

TeleCharger-4 is 4 channel charger. You can charge 

multiple receivers efficiently. This has the 1g / 2g 

selector switch, too.

1g mode 2g mode

  Stimulator for optogenetics   Light power meter

By connecting a stimulator to TRG port via a 

trigger cable, you can control the light 

stimulation by TTL pulses from the stimulator.

STOmk-2 LPM-100

It measures the light power from the tip of a 

LED Fiber Optic in mW.

Accessories
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 TeleTool - LED Fiber Optic Insertion tool

Insert the pins of the LED Fiber Optic into the bottom slit of TeleTool (Fig.1). Fig.2 is the bottom view of TeleTool. The 

pins should touch the wall of TeleTool and the edge pin should touch the corner, as seen in Fig.3, so that the fiber can 

be vertical. 

With holding the TeleTool and the black body part of the LED Fiber Optic for keeping vertical, turn the screw clockwise 

by screwdriver. The center pin should be clamped by the screw. Please make sure that the fiber keeps vertical by 

looking from all range as seen in Fig.5 and 6. By following the “chapter 3. Implanting LED Fiber Optics” in this manual, 

cement some part of the LED Fiber Optic for fixing it on the skull, then loosen the screw and pull out the TeleTool from 

the LED Fiber Optic. Add further acrylic cement around the LED Fiber Optic as needed.

The design of TeleTool was renewed in June 2016 for better stability and usability. Please follow 

the instruction below:

Fig.1

Fig.4 Fig.5 Fig.6

Fig.2 Fig.3

Accessories
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These are typical data for time (min) vs light power (mW(%)) recorded in the following conditions:

 ¦ Pulse width: 1 ms

 ¦ Pulse frequency: 10 Hz

 ¦ Light power volume: Max

 ¦ Single LED Fiber Optic (TeleLC-G-5-250)

 ¦ STO mk-2 was used for pulse generation and LPM-100 was used for light power measurement.

 ¦ Recharged less than 10 times

1g receiver (TeleR-1-P)

350 min @ 70%

900 min @ 70%

1700 min @ 70%

2g receiver (TeleR-2-P)

3g receiver (TeleR-3-P)

Battery Life
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For longer time experiment and / or larger animal, we recommend to use Blu-Tack for securing the connection between 

the LED Fiber Optic and receiver.

Blu-Tack (Bostik): Blu-Tack is a reusable putty-like pressure-sensitive adhesive, made with 
rubber, Available from Amazon.com. etc.

Push it strongly.

After experiment, it can be 
detached just by strongly pulling 
out. Some amount of Blu-Tack 
may be left, but can be removed 
by forceps.

Note: Don’t put too much Blu-Tack 
for avoiding it to go into the 
mating connector.

Put right amount of Blu-Tack 

as it covers both male and 

female connectors.

Push and extend the Blu-Tack over 

LED Fiber Optic and receiver body.

The larger the area is, the securer 

the connection becomes. 

Method 1: Put right amount of Blu-Tack on the bottom of LED Fiber Optic pins. 

OR/AND 
Method 2: Wrap the connection by Blu-Tack

After making “bar” shape, wrap 
it around the bottom of pins.

Securing LED Fiber Optic-receiver connection 
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Q: Receiver flashes when I touch it. Also, it flashes when I bring it close to fluorescent light or electric power cord. Is 

it normal?

A: Yes. There is a technical challenge for completely eliminating such artifacts. Those can be reduced by decreasing 

sensitivity of the sensor, but it’s trade-off with transmission range.  We tuned the sensitivity with which it doesn’t flash 

on animal’s head in typical lab environment. If you see artifact in your experimental setup, please keep enough distance 

from fluorescent lights.

The artifact can be reduced by patching the optical filter sheet on the sensor area of receiver, by sacrificing the 

transmission range. Cut it in 4 x 4 mm, peel the release film, attach small amount of water or adhesive and paste it on 

the upper-right part of the receiver. 

The new communication protocol for the 2ch pulse receiver resulted in higher resistibility for environmental noise. For 

noisy environment, we can even provide 1ch version pulse receiver using this protocol. Please contact us for more 

details.

FAQ/Troubleshooting
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Q: Which receiver should I choose, pulse type or continuous type?

A: Now we basically recommend the pulse type receiver for most of experiments, because of many advantages (higher 

output power, better time resolution easier control, etc.). 

For example, we recommend the continuous type receiver in the following cases:

- In the environment with hiding place, like mouse tunnel, house, or many pulps for nesting.  

Teleopto uses infrared signal for communication so if animals hide under such opaque covers it may fail to 

communicate. In continuous type receivers, you can keep turning on the illumination even under the cover if only you 

can send the “on” signal during the receiver is uncovered.

- For illuminating very long term, like several seconds to minutes. 

Please note, higher light power can be achieved with pulse type. The light power of continuous receiver is typically 

<30% from pulse type with the same Fiber Optic, for preventing heat-up by continuous high current in continuous type 

receiver.

FAQ/Troubleshooting


