
Contact us:		  info@amuzainc.com			   (858) 225-6869		  www.amuzainc.com

1

1 

TTeelleeFFiipphhoo  

WWiirreelleessss  FFiibbeerr  PPhhoottoommeettrryy  
IInnssttrruuccttiioonn  MMaannuuaall  

Jan 2020 

AAMMUUZZAA  IINNCC  
1100006600  CCaarrrrooll  CCaannyyoonn  RRdd..  SSuuiittee  

110000  SSaann  DDiieeggoo  CCAA  9922113311,,  UUSSAA  

TToollll  FFrreeee::  ((885588))  222255--66886699  

hhttttppss::////aammuuzzaaiinncc..ccoomm  

MC07-1120



Contact us:		  info@amuzainc.com			   (858) 225-6869		  www.amuzainc.com

2

1. Hardware details
Headstage

Receiver

Front Side Back

Power Switch 
(on at white dot)

Light power 
volume

Charge connector cap

Charge connector Cannula connector

Indicator LED

Headstage v2

Offset volume

Front Antenna

Indicator LED

Power Switch 
(for analog output)

Analog output Analog input
(0~5 V)

DC5V Power connector 
(for analog output)

1.	 Insert cannula.
2.	 Tighten the screw. 

Do not overtighten! Lightly 
contacting the cannula will 
be enough to hold it securely.
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22.. HHooww  ttoo  uussee

·· IImmppllaanntt  aa  ccaannnnuullaa  iinn  aanniimmaall’’ss  hheeaadd  iinn  aaddvvaannccee..  WWaaiitt  uunnttiill  ffuullll  rreeccoovveerryy  ((ee..gg..  oonnee  wweeeekk))..  AAvvooiidd
ggeettttiinngg  cceemmeenntt  oonn  tthhee  ttoopp  77  mmmm  ooff  tthhee  ffeerrrruullee..  CCeemmeenntt  oonn  tthhiiss  ppaarrtt  ooff  tthhee  ffeerrrruullee  wwiillll  iinntteerrffeerree
wwiitthh  ccoonnnneeccttiinngg  tthhee  hheeaaddssttaaggee..    TThhee  ccaapp  iinncclluuddeedd  wwiitthh  tthhee  ffeerrrruullee  ccaann  bbee  uusseedd  ttoo  kkeeeepp  iitt  cclleeaann
uunnttiill  aa  hheeaaddssttaaggee  iiss  ccoonnnneecctteedd..    TThhee  ffeerrrruullee  ccaann  aallssoo  bbee  cclleeaanneedd  wwiitthh  7700%%  eetthhaannooll
·· FFoorr  hhaabbiittuuaattiioonn,,  ccoonnnneecctt  aa  dduummmmyy  hheeaaddssttaaggee  sseevveerraall  ddaayyss  bbeeffoorree  rreeccoorrddiinngg,,  eessppeecciiaallllyy  iinn
mmiiccee..  ③--AA  IIff  yyoouu  uussee  aannaalloogg  oouuttppuutt,,  AACC  aaddaapptteerr  ((DDCC55VV))  sshhoouulldd  bbee  ccoonnnneecctteedd  ttoo  tthhee  ppoowweerr
ccoonnnneeccttoorr  oonn  tthhee  ffrroonntt  ppaanneell  ooff  tthhee  rreecceeiivveerr,,  aanndd  tthhee  ppoowweerr  sswwiittcchh  sshhoouulldd  bbee  ppuusshheedd  ((yyoouu  wwiillll
sseeee  bblluuee  lliigghhtt  ffrroomm  tthhee  sswwiittcchh  wwhheenn  iitt  iiss  ttuurrnneedd  oonn))..

③--BB  IIff  yyoouu  ddoonn’’tt  uussee  aannaalloogg  oouuttppuutt,,  ccoonnnneecctt  PPCC  vviiaa  aa  UUSSBB  ccaabbllee..  TThhee  rreecceeiivveerr  wwiillll  bbee  ppoowweerreedd
bbyy  UUSSBB  bbuuss  ppoowweerr..  IInn  tthhiiss  ccaassee,,  yyoouu  nneeiitthheerr  nneeeedd  ttoo  ccoonnnneecctt  AACC  aaddaapptteerr  nnoorr  ppuusshh  ppoowweerr
sswwiittcchh  oonn  tthhee  rreecceeiivveerr..

④ TTuurrnn  oonn  tthhee  ppoowweerr  sswwiittcchh  oonn  tthhee  hheeaaddssttaaggee..  YYoouu  sshhoouulldd  sseeee  bblluuee  lliigghhtt  ccoommiinngg  ffrroomm  tthhee
ccaannnnuullaa//ffeerrrruullee  ccoonnnneeccttiioonn  ppoorrtt,,  aanndd  aann  iinnddiiccaattoorr  LLEEDD  oonn  tthhee  hheeaaddssttaaggee  wwiillll  bblliinnkk..  AAnn  iinnddiiccaattoorr
LLEEDD  oonn  tthhee  rreecceeiivveerr  sshhoouulldd  bblliinnkk,,  ttoooo,,  iiff  tthhee  rreecceeiivveerr  rreecceeiivveess  ssiiggnnaall  ffrroomm  tthhee  hheeaaddssttaaggee..

※ NNoottee！！  IIff  yyoouu  cchheecckk  tthhee  ccoommmmuunniiccaattiioonn  ooff  tthhee  hheeaaddssttaaggee  aanndd  tthhee  rreecceeiivveerr,,  aa
ccaannnnuullaa  sshhoouulldd  bbee  aallwwaayyss  ccoonnnneecctteedd  ttoo  tthhee  hheeaaddssttaaggee,,  ootthheerrwwiissee  ccoommmmuunniiccaattiioonn  ccaann
bbee  uunnssttaabbllee..

⑤  CCoonnnneecctt  tthhee  hheeaaddssttaaggee  ttoo  tthhee  ffeerrrruullee  oonn  tthhee  aanniimmaall’’ss  hheeaadd..  FFeerrrruullee  sshhoouulldd  bbee  ppuusshheedd  iinnttoo  tthhee
ccaannnnuullaa  ccoonnnneeccttoorr  uunnttiill  iitt  ttoouucchheess    tthhee  lleennss  aatt  bbaassee  ooff  tthhee  ppoorrtt,,  aabboouutt  66  mmmm  iinn  ddeepptthh

※ NNoottee！！  DDoo  nnoott  ppuusshh  ffuurrtthheerr  iinn  ddeepptthh..  AA  lleennss  iinnssiiddee  ccaann  bbee  ddaammaaggeedd..

⑥ IIff  yyoouu  uussee  aannaalloogg  oouuttppuutt  ffoorr  rreeccoorrddiinngg,,  ccoonnnneecctt  tthhee  aannaalloogg  oouuttppuutt  BBNNCC  ttoo  tthhee  tthhiirrdd  ppaarrttyy’’ss
rreeccoorrddeerr  bbyy  aa  BBNNCC  ccaabbllee..  IIff  yyoouu  uussee  TTeelleeFFiipphhoo  ssooffttwwaarree  ffoorr  rreeccoorrddiinngg,,  bboooott  TTeelleeFFiipphhoo  ssooffttwwaarree
aanndd  cclliicckk  SSttaarrtt  bbuuttttoonn  oonn  tthhee  bboottttoomm  ––  rriigghhtt  ccoorrnneerr..  PPhhoottoommeettrryy  ddaattaa  sshhoouulldd  aappppeeaarr  oonn
cchhaannnneell  11..

33  

Back

Antenna

USB connector (for data recording)

2. How to use
1.	 Implant a cannula in the animal’s head in advance. Wait until full recovery (e.g. one week). Avoid getting cement on the top 7 

mm of the ferrule. Cement on this part of the ferrule will interfere with connecting the headstage. The cap included with the 

ferrule can be used to keep it clean until a headstage is connected. The ferrule can also be cleaned with 70% ethanol

2.	 For habituation, connect a dummy headstage several days before recording, especially in mice. 

3.	 (A) If you use analog output, the AC adapter (DC5V) should be connected to the power connector on the front panel of the 

receiver, and the power switch should be pushed (you will see the blue light from the switch when it is turned on). 

(B) If you don’t use analog output, connect the PC via a USB cable. The receiver will be powered by USB bus power. In this 

case, you neither need to connect the AC adapter nor push the power switch on the receiver.

4.	 Turn on the power switch on the headstage. You should see blue light coming from the cannula/ferrule connection port, and 

an indicator LED on the headstage will blink. An indicator LED on the receiver should blink, too, if the receiver receives a signal 

from the headstage. 

	 Note: If you check the communication of the headstage and the receiver, a cannula should be always connected to the 		

	 headstage, otherwise communication can be unstable.

5.	 Connect the headstage to the ferrule on the animal’s head. Ferrule should be pushed into the cannula connector until it 

touches the lens at the base of the port, about 6 mm in depth 

	 Note: Do not push further in depth. A lens inside can be damaged.

6.	 If you use the analog output for recording, connect the analog output BNC to the third party’s recorder by a BNC cable. If 

you use TeleFipho software for recording, boot TeleFipho software and click the Start button on the bottom – right corner. 

Photometry data should appear on channel 1.
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33..  CChhaarrggeerr

SSeelleeccttoorr  sswwiittcchh  sshhoouulldd  bbee  sseett  ttoo  ""SSmmaallll""  ffoorr  tthhee  ssttaannddaarrdd  hheeaaddssttaaggee..  TThhee  ccoolloorr  ooff  tthhee  iinnddiiccaattoorr  

LLEEDD  iiss  rreedd..  IIff  yyoouu  uussee  aa  ssppeecciiaall  hheeaaddssttaaggee  wwiitthh  llaarrggeerr  bbaatttteerryy,,  sseett  tthhee  sswwiittcchh  ttoo  ""LLaarrggee""..  IInn  tthhiiss  

ccaassee,,  tthhee  ccoolloorr  ooff  tthhee  iinnddiiccaattoorr  LLEEDD  iiss  bblluuee..  

RReemmoovvee  tthhee  cchhaarrggee  ccoonnnneeccttoorr  ccaapp  ffrroomm  cchhaarrggee  ccoonnnneeccttoorr    

oonn  tthhee  hheeaaddssttaaggee  aanndd  iinnsseerrtt  tthhee  pprroonnggss  ooff  mmaallee  cchhaarrggee  ccoonnnneeccttoorr    ooff  

tthhee  cchhaarrggeerr..  TThhee  hheeaaddssttaaggee  mmuusstt  bbee  ttuurrnneedd  ooffff  dduurriinngg  cchhaarrggiinngg..  

CChhaarrggiinngg  wwiillll  bbee  ffiinniisshheedd  iinn  11  ~~  22  hhoouurrss,,  tthheenn  tthhee    iinnddiiccaattoorr  LLEEDD  wwiillll  

bbee  ddiimmmmeedd..  CCoonnnneecctt  tthhee  cchhaarrggee  ccoonnnneeccttoorr    ccaapp  aaggaaiinn  ffoorr  

pprrootteeccttiioonn  ffrroomm  wwaatteerr,,  wwhheenn  yyoouu  uussee  iitt  oonn  aanniimmaall..  

※※ NNoottee!!::  CChhaarrggee  ccoonnnneeccttoorr  sshhoouullddnn’’tt  bbee  wweett,,  ootthheerrwwiissee

tthhee  hheeaaddssttaaggee  ccaann  bbee  ddaammaaggeedd..

3. Charger

AC adapter (DC6V)

Select switch

Male charge connector

Indicator LED 
(dimmed at full charge)

Selector switch should be set to “Small” for the standard headstage. The color of the indicator LED is red. If you use a special 

headstage with a larger battery, set the switch to “Large”. In this case, the color of the indicator LED is blue. 

Remove the charge connector cap from the charge connector on the headstage and insert 

the prongs of the male charge connector of the charger. The headstage must be turned off 

during charging.

Charging will be finished in 1 ~ 2 hours, then the indicator LED will be dimmed. Connect the 

charge connector cap again for protection from water, when you use it on an animal.

Note: The charge connector shouldn’t be wet, otherwise the headstage can be damaged.
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44..  IInnsseerrttiioonn  ttooooll

Insert 2 ~ 3mm of the cannula/ferrule in the insertion tool, and tighten it by twisting the 

chuck. Don’t insert the ferrule too far into the insertion tool: if the ferrule is inserted 

further there will be less clearance between the tool and the skull, making it more difficult 

to apply dental cement. 

The insertion tool can then be installed in the manipulator of a stereotaxic rig.

Scratching the ferrule with a knife or coarse sand paper in

advance will improve adhesion of the adhesive or dental cement,  as will applying a thin 

layer of cyanoacrylate adhesive (e.g. Aron Alpha, Loctite, etc.) and accelerator to the skull 

and cannula before using dental cement. The surface of the skull needs to be clean 

and completely dry before applying the adhesive. Scratching the surface of the skull 

with a scalpel can also help improve adhesion. Then build a thick mound of dental 

cement to firmly attach the cannula to the skull. 

Ambient light can interfere with photometry, so either opaque black dental cement 

should be used, or the cement should be painted black after it has been applied. The cap 

which came with the ferrule can be used to protect it when the headstage is not in use.

※※ NNoottee!!：：  AApppprrooxx..  66mmmm  ooff  ffeerrrruullee  wwiillll  bbee  iinnttoo  tthhee  ccaannnnuullaa  ccoonnnneeccttoorr  ooff  tthhee  hheeaaddssttaaggee,,  ssoo  aatt

lleeaasstt  77  mmmm  lleennggtthh  ooff  ffeerrrruullee  sshhoouulldd  bbee  uunncceemmeenntteedd..

Brain Brain 

> 7mm
Dental 

cement 

4. Insertion tool

Insert 2 ~ 3 mm of the cannula/ferrule in the insertion tool, and tighten it by twisting the chuck. Don’t insert the ferrule too far into 

the insertion tool: if the ferrule is inserted further there will be less clearance between the tool and the skull, making it more difficult 

to apply dental cement. 

The insertion tool can then be installed in the manipulator of a stereotaxic rig.

Scratching the ferrule with a knife or coarse sandpaper in advance will improve adhesion of the adhesive or dental cement, as will 

applying a thin layer of cyanoacrylate adhesive (e.g. Aron Alpha, Loctite, etc.) and accelerator to the skull and cannula before using 

dental cement. The surface of the skull needs to be clean and completely dry before applying the adhesive. Scratching the surface 

of the skull with a scalpel can also help improve adhesion. Then build a thick mound of dental cement to firmly attach the cannula 

to the skull.

Ambient light can interfere with photometry, so either opaque black dental cement should be used, or the cement should be 

painted black after it has been applied. The cap which came with the ferrule can be used to protect it when the headstage is not in 

use.

Note! Approx. 6 mm of ferrule will be into the cannula connector of the headstage, so at least 7 mm length of the ferrule should be 

uncemented.
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5. Adjustment of light power and amplifier offset voltage55..  AAddjjuussttmmeenntt  ooff  LLiigghhtt  PPoowweerr  aanndd  AAmmpplliiffiieerr  

OOffffsseett  VVoollttaaggee

TThhee  aammpplliiffiieerr  iinnssiiddee  tthhee  hheeaaddssttaaggee  iiss  DDCC  aammpplliiffiieerr,,  aanndd  tthhee  ddaattaa  iiss  1166bbiitt  aarrbbiittrraarryy  uunniitt  ((AA..UU..))..  

WWhheenn  TTeelleeFFiipphhoo  ssooffttwwaarree  iiss  uusseedd  ffoorr  rreeccoorrddiinngg,,  tthhee  ddaattaa  rraannggee  iiss  ffrroomm  1166885522  ttoo  6655553355..  WWhheenn  

aannaalloogg  oouuttppuutt  iiss  uusseedd,,  tthhee  ddaattaa  rraannggee  iiss  ffrroomm  --22..55VV  ttoo  ++55VV..  DDaattaa  aabboovvee  oorr  bbeellooww  tthhiiss  rraannggee  wwiillll  

bbee  cclliippppeedd..  

WWhheenn  yyoouu  ttuurrnn  oonn  tthhee  hheeaaddssttaaggee  aanndd  ccoonnnneecctt  iitt  ttoo  tthhee  ccaannnnuullaa  oonn  tthhee  sskkuullll  ooff  tthhee  aanniimmaall,,  iiff  

yyoouu  sseeee  vvaalluuee  3322776688  iinn  TTeelleeooppttoo  ssooffttwwaarree  oorr  00VV  iinn  aannaalloogg  oouuttppuutt  aanndd  ddoonn’’tt  sseeee  aannyy  

fflluuccttuuaattiioonn,,  tthheerree  iiss  nnoo  ccoommmmuunniiccaattiioonn  bbeettwweeeenn  tthhee  hheeaaddssttaaggee  aanndd  tthhee  rreecceeiivveerr..  MMaakkee  ssuurree  

hheeaaddssttaaggee  iiss  ttuurrnneedd  oonn,,  aanntteennnnaa  iiss  ffiirrmmllyy  ccoonnnneecctteedd  ttoo  tthhee  rreecceeiivveerr,,  tthheerree  aarree  nnoo  llaarrggee  mmeettaall  

oobbjjeeccttss  oorr  ssuurrffaacceess  nneeaarr  tthhee  rreecceeiivveerr  oorr  hheeaaddssttaaggee,,  tthhee  ddiissttaannccee  bbeettwweeeenn  rreecceeiivveerr  aanntteennnnaa  

aanndd  hheeaaddssttaaggee  iiss  wwiitthhiinn  22  mmeetteerrss,,  eettcc..  IIff  TTeelleeFFiipphhoo  iiss  bbeeiinngg  uusseedd  oonn  aa  mmeettaall  ttaabbllee,,  

pplleeaassee  ttrryy  ppuuttttiinngg  tthhee  aanniimmaa''ss  ccaaggee  aanndd  tthhee  rreecceeiivveerr  uupp  oonn  ppllaattffoorrmmss  aatt  lleeaasstt  66""  hhiigghh..  

MMaakkee  ssuurree  bbootthh  tthhee  iinnddiiccaattoorr  LLEEDD  oonn  hheeaaddssttaaggee  aanndd  rreecceeiivveerr  aarree  bblliinnkkiinngg..  EEssppeecciiaallllyy,,  mmaakkee  

cceerrttaaiinn  tthhee  LLEEDD  iinnddiiccaattoorr  oonn  tthhee  rreecceeiivveerr  iiss  bblliinnkkiinngg  ssttaabbllyy,,  rreeppeeaattiinngg  aatt  tthhee  ssaammee  iinntteerrvvaall..  

IIff  tthhee  iinntteerrvvaall  iiss  iirrrreegguullaarr,,  ppuutt  hheeaaddssttaaggee  cclloosseerr  ttoo  tthhee  rreecceeiivveerr  aanndd  cchheecckk  ttoo  mmaakkee  ssuurree  tthhee  

ccoommmmuunniiccaattiioonn  rreeccoovveerrss..  

IIff  yyoouu  sseeee  vvaalluuee  1166885522  ~~  1166885533  ((oorr  --22..55VV  iinn  aannaalloogg  oouuttppuutt))  aanndd  ddoonn’’tt  sseeee  aannyy  fflluuccttuuaattiioonn,,  ddaattaa  iiss  

ttoooo  llooww  aanndd  cclliippppeedd..  IInn  tthhiiss  ccaassee,,  ttuurrnn  tthhee  ooffffsseett  vvoolluummee  cclloocckkwwiissee  aanndd  aaddjjuusstt  tthhee  ppoossiittiioonn  ooff  

tthhee  bbaasseelliinnee  iinn  rraannggee..  IItt  iiss  iiddeeaall  tthhaatt  tthhee  bbaasseelliinnee  iiss  iinn  tthhee  rraannggee  ooff  3300000000  ~~  4400000000..  

IIff  yyoouu  sseeee  vvaalluuee  6655553355  ((oorr  ++55VV  iinn  aannaalloogg  aannaalloogg  oouuttppuutt))  aanndd  ddoonn’’tt  sseeee  aannyy  fflluuccttuuaattiioonn,,  ddaattaa  iiss  

ttoooo  hhiigghh  aanndd  cclliippppeedd..  IInn  tthhiiss  ccaassee,,  ttuurrnn  tthhee  ooffffsseett  vvoolluummee  ccoouunntteerrcclloocckkwwiissee  aanndd  aaddjjuusstt  tthhee  

ppoossiittiioonn  ooff  bbaasseelliinnee  iinn  tthhee  rraannggee  ooff  3300000000  ~~  4400000000  aass  wweellll..    

※AAfftteerr  ttuurrnniinngg  oonn  tthhee  hheeaaddssttaaggee,,  iitt  wwiillll  ttaakkee  aabboouutt  55  mmiinnuutteess  uunnttiill  tthhee  ppoowweerr  lliinnee  ooff  aammpplliiffiieerr

iiss  ssttaabbiilliizzeedd..  DDuurriinngg  tthhiiss  ttiimmee,,  tthhee  bbaasseelliinnee  ggrraadduuaallllyy  sshhiiffttss  ddoowwnnwwaarrdd..  WWee  rreeccoommmmeenndd

bbaasseelliinnee  aaddjjuussttmmeenntt  sshhoouulldd  bbee  ddoonnee  aatt  lleeaasstt  55  mmiinnuutteess  aafftteerr  ttuurrnniinngg  oonn  tthhee  hheeaaddssttaaggee..

IIff  yyoouu  ttuurrnn  tthhee  lliigghhtt  ppoowweerr  vvoolluummee  cclloocckkwwiissee,,  tthhee  ppoowweerr  ooff  eexxcciittaattiioonn  bblluuee  rriigghhtt  bbeeccoommeess  

ssttrroonnggeerr..  TThheenn  tthhee  bbaasseelliinnee  ggooeess  uuppwwaarrdd  bbeeccaauussee  ooff  ssttrroonnggeerr  eemmiissssiioonn  lliigghhtt  ffoorr  tthhee  ssttrroonnggeerr  

eexxcciittaattiioonn  lliigghhtt..  

6 

Offset volume (upper)

Light power volume (lower)

The amplifier inside the headstage is a DC amplifier, and the data is a 16-bit arbitrary unit (A.U.). When TeleFipho software is used for 

recording, the data range is from 16852 to 65535. When the analog output is used, the data range is from -2.5V to +5V. Data above 

or below this range will be clipped.

When you turn on the headstage and connect it to the cannula on the skull of the animal, if you see value 32768 in Teleopto 

software or 0V in analog output and don’t see any fluctuation, there is no communication between the headstage and the receiver. 

Make sure headstage is turned on, the antenna is firmly connected to the receiver, there are no large metal objects or surfaces 

near the receiver or headstage, the distance between receiver antenna and headstage is within 2 meters, etc. If TeleFipho is being 

used on a metal table, please try putting the animal’s cage and the receiver up on platforms at least 6” high. Make sure both the 

indicator LED on the headstage and receiver are blinking. Especially, make certain the LED indicator on the receiver is blinking 

stably, repeating at the same interval. If the interval is irregular, put headstage closer to the receiver and check to make sure the 

communication recovers.

If you see value 16852 ~ 16853 (or -2.5V in analog output) and don’t see any fluctuation, data is too low and clipped. In this case, 

turn the offset volume clockwise and adjust the position of the baseline in range. Ideally, the baseline is in the range of 30000 ~ 

40000. If you see value 65535 (or +5V in analog output) and don’t see any fluctuation, data is too high and clipped. In this case, 

turn the offset volume counterclockwise and adjust the position of baseline in the range of 30000 ~ 40000 as well.

	 After turning on the headstage, it will take about 5 minutes until the power line of the amplifier is stabilized. During this 		

	 time, the baseline gradually shifts downward. We recommend baseline adjustment should be done at least 5 minutes 		

	 after turning on the headstage.

If you turn the light power volume clockwise, the power of excitation blue right becomes stronger. Then the baseline goes upward 

because of stronger emission light for the stronger excitation light.
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TThhee  rreellaattiioonnsshhiipp  bbeettwweeeenn  tthhee  vvoolluummee  aannggllee  aanndd  eexxcciittaattiioonn  lliigghhtt  aatt  tthhee  ttiipp  ooff  440000  µµmm  ccaannnnuullaa  

iiss  aass  ffoolllloowwss::    

Volume angle Light power µW 

Minimum  10 µW 

0°  12 µW 

45°  15 µW 

90° （center） 20 µW 

135° 30 µW 

180° 90 µW 

 Maximum 300 µW 

IIff  yyoouu  rreeccoorrdd  ffrroomm  nneewwllyy  pprreeppaarreedd  aanniimmaall,,  wwee  rreeccoommmmeenndd  yyoouu  ttoo  ssttaarrtt  ffrroomm  ooffffsseett  vvoolluummee  aatt  

9900° ((cceenntteerr))  aanndd  lliigghhtt  ppoowweerr  vvoolluummee  aatt  113355  °..  TThheenn  aaddjjuusstt  tthhee  ooffffsseett  vvoolluummee  cclloocckkwwiissee  oorr  

ccoouunntteerrcclloocckkwwiissee  ddeeppeennddiinngg  oonn  tthhee  ppoossiittiioonn  ooff  rreeccoorrddeedd  bbaasseelliinnee..  IIff  yyoouu  ddoonn’’tt  sseeee  eennoouugghh  

pphhoottoommeettrryy  ssiiggnnaall,,  ttuurrnn  tthhee  lliigghhtt  ppoowweerr  vvoolluummee  cclloocckkwwiissee  aa  bbiitt  aanndd  sseeee  tthhee  rreessuulltt..  IIff  yyoouu  

aallrreeaaddyy  sseeee  eennoouugghh  pphhoottoommeettrryy  ssiiggnnaall,,  ttuurrnniinngg  tthhee  lliigghhtt  ppoowweerr  vvoolluummee  ccoouunntteerrcclloocckkwwiissee  aanndd  

kkeeeeppiinngg  tthhee  lliigghhtt  ppoowweerr  aass  llooww  aass  ppoossssiibbllee  wwiillll  mmaakkee  bbaatttteerryy  lliiffee  lloonnggeerr  aanndd  ccaann  aavvooiidd  

pphhoottoobblleeaacchhiinngg..  TThhee  ssiiggnnaall  mmaayy  bbeeccoommee  nnooiissiieerr  iiff  tthhee  bbaatttteerryy  hhaass  bbeeeenn  aallmmoosstt  ffuullllyy  

ddiisscchhaarrggeedd..    

77  

The relationship between the volume angle and excitation light at the tip of 400 μm cannula is as follows:

If you record from a newly prepared animal, we recommend you to start from offset volume at 90° (center) and light power volume 

at 135°. Then adjust the offset volume clockwise or counterclockwise depending on the position of the recorded baseline. If you 

don’t see enough photometry signal, turn the light power volume clockwise a bit and see the result. If you already see enough 

photometry signal, turning the light power volume counterclockwise and keeping the light power as low as possible will make 

battery life longer and can avoid photobleaching. The signal may become noisier if the battery has been almost fully discharged.
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Note: when you first use TeleFipho, please check that the time recorded in data files is accurate. If necessary, the 

sample period can be calibrated as shown below. 

By connecting the receiver to a Windows PC (Windows 10, 64bit, with a Core i5 2.5GHz or better processor and 

at least 8GB RAM) by a USB cable, you can record and process data using TeleFipho software. Insert the installer 

USB memory in the PC and double click “INSTALL.EXE” in the TeleFipho_Installer folder, then install the software 

by following the wizard. Normally Windows 10 automatically patches a built-in USB-serial driver. If the PC does not find a driver 

automatically, you have to manually patch a driver. Open Device Manager from the Windows Control Panel. Look under “Ports 

(COM & LPT)”, then if you see an unknown device with the “?” icon, the driver is not patched. Right-click it and select “Update Driver 

Software”. Select “Browse my computer for driver software”, specify the “drivers” folder in the USB memory stick, click Next, then a 

driver should be patched. Note: having cameras attached to other USB ports may interfere with data collection by TeleFipho.
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66.. TTeelleeFFiipphhoo  SSooffttwwaarree  VV  11..77

BByy  ccoonnnneeccttiinngg  tthhee  rreecceeiivveerr  ttoo  aa  WWiinnddoowwss  PPCC  ((WWiinnddoowwss  1100,,  6644bbiitt,,  wwiitthh  aa    CCoorree  ii55  

22..55GGHHzz  oorr  bbeetttteerr  pprroocceessssoorr  aanndd  aatt  lleeaasstt  88GGBB  RRAAMM))  bbyy  aa  UUSSBB  ccaabbllee,,  yyoouu  ccaann  

rreeccoorrdd  aanndd  pprroocceessss  ddaattaa  uussiinngg  TTeelleeFFiipphhoo  ssooffttwwaarree..  IInnsseerrtt  tthhee  iinnssttaalllleerr  UUSSBB  mmeemmoorryy  

iinn  tthhee  PPCC  aanndd  ddoouubbllee  cclliicckk  ““IINNSSTTAALLLL..EEXXEE””  iinn  TTeelleeFFiipphhoo__IInnssttaalllleerr  ffoollddeerr,,  tthheenn  iinnssttaallll  

tthhee  ssooffttwwaarree  bbyy  ffoolllloowwiinngg  tthhee  wwiizzaarrdd..  NNoorrmmaallllyy  WWiinnddoowwss  1100  aauuttoommaattiiccaallllyy  ppaattcchheess  aa  

bbuuiilltt--iinn  uussbb--sseerriiaall  ddrriivveerr..  IIff  PPCC  ddooeess  nnoott  ffiinndd  aa  ddrriivveerr  aauuttoommaattiiccaallllyy,,  yyoouu  hhaavvee  ttoo  mmaannuuaallllyy  

ppaattcchh  aa  ddrriivveerr..  OOppeenn  DDeevviiccee  MMaannaaggeerr  ffrroomm  WWiinnddoowwss  CCoonnttrrooll  PPaanneell..  LLooookk  uunnddeerr  ““PPoorrttss  

((CCOOMM  &&  LLPPTT))””,,  tthheenn  iiff  yyoouu  sseeee  uunnkknnoowwnn  ddeevviiccee  wwiitthh  ““??””  iiccoonn,,  ddrriivveerr  iiss  nnoott  

ppaattcchheedd..  RRiigghhtt  cclliicckk  iitt  aanndd  sseelleecctt  ““UUppddaattee  DDrriivveerr  SSooffttwwaarree””..  SSeelleecctt  ““BBrroowwssee  mmyy  

ccoommppuutteerr  ffoorr  ddrriivveerr  ssooffttwwaarree””,,  ssppeecciiffyy  ““ddrriivveerrss””  ffoollddeerr  iinn  tthhee  UUSSBB  mmeemmoorryy  ssttiicckk,,  cclliicckk  NNeexxtt,,  

tthheenn  aa  ddrriivveerr  sshhoouulldd  bbee  ppaattcchheedd..    NNoottee::  hhaavviinngg  ccaammeerraass  aattttaacchheedd  ttoo  ootthheerr  UUSSBB  ppoorrttss  mmaayy  

iinntteerrffeerree  wwiitthh  ddaattaa  ccoolllleeccttiioonn  bbyy  TTeelleeFFiipphhoo..  

〇〇  MMaaiinn  wwiinnddooww  

PPlloott  AArreeaa：：  DDiissppllaayy  pphhoottoommeettrryy  ddaattaa  ((CChh11)),,  aannaalloogg  iinnppuutt  ddaattaa  ((CChh22)),,  oonnlliinnee  //  oofffflliinnee  ffiilltteerr,,  ccyyccllee    

mmeeaassuurreemmeenntt..  

Cursor 

Amplitude View 

Monitoring button 

6. TeleFipho Software v1.7

Plot Area: Display photometry data (Ch1), analog input data (Ch2), online / offline filter, cycle measurement.

	 The plot can be shifted both in X and Y direction by left click & drag. 

	 The plot can be zoom in / out by right click & drag.

Scroll Bar: Used for the scrolling time axis.

Cursor: If you put the mouse cursor on the plot area, a vertical line (Cursor) appears. Amplitude value and time value appear in 

Amplitude View and Time View on the right side.

Main window
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((CCOOMM  &&  LLPPTT))””,,  tthheenn  iiff  yyoouu  sseeee  uunnkknnoowwnn  ddeevviiccee  wwiitthh  ““??””  iiccoonn,,  ddrriivveerr  iiss  nnoott  

ppaattcchheedd..  RRiigghhtt  cclliicckk  iitt  aanndd  sseelleecctt  ““UUppddaattee  DDrriivveerr  SSooffttwwaarree””..  SSeelleecctt  ““BBrroowwssee  mmyy  

ccoommppuutteerr  ffoorr  ddrriivveerr  ssooffttwwaarree””,,  ssppeecciiffyy  ““ddrriivveerrss””  ffoollddeerr  iinn  tthhee  UUSSBB  mmeemmoorryy  ssttiicckk,,  cclliicckk  NNeexxtt,,  

tthheenn  aa  ddrriivveerr  sshhoouulldd  bbee  ppaattcchheedd..    NNoottee::  hhaavviinngg  ccaammeerraass  aattttaacchheedd  ttoo  ootthheerr  UUSSBB  ppoorrttss  mmaayy  

iinntteerrffeerree  wwiitthh  ddaattaa  ccoolllleeccttiioonn  bbyy  TTeelleeFFiipphhoo..  

〇〇  MMaaiinn  wwiinnddooww  

PPlloott  AArreeaa：：  DDiissppllaayy  pphhoottoommeettrryy  ddaattaa  ((CChh11)),,  aannaalloogg  iinnppuutt  ddaattaa  ((CChh22)),,  oonnlliinnee  //  oofffflliinnee  ffiilltteerr,,  ccyyccllee    

mmeeaassuurreemmeenntt..  

Cursor 

Amplitude View 

Monitoring button 

Time Axis Scaling

Menu (File / Setup / Edit / Window / About

Time View

Channel Title

Start/Stop ButtonCommentMarker Button

Scroll Bar

Plot Area



Contact us:		  info@amuzainc.com			   (858) 225-6869		  www.amuzainc.com

9

Marker Button: The Cursor position when the Marker Button is checked becomes a reference point (amplitude 0, value 0), then the 

delta value appears in Amplitude View and Time View.

Comment: During recording (online), by writing a comment and push Add or hit the enter key on the keyboard, the comment and 

dashed line are inserted at the latest data point in plot view. After recording (offline), comment be inserted at the cursor position. 

Comment should be written in English one-byte characters.

Scroll Button: It’s checked by default, and the latest data appears in the plot area. If it’s unchecked, you can see the past data by 

moving the scroll bar even online.

Time Axis Scaling: Time axis scaling can be set in seconds.

Start / Stop Button: Starts / stops data recording.

Monitoring Button: If it’s checked, data is displayed but not recorded (Monitoring mode).

Amplitude View: During recording (online), the amplitude of the latest plot is displayed after the recording stopped (offline), the 

amplitude of the cursor position is displayed.

Time View: During recording (online), the time of the latest plot is displayed. After recording (offline), the time of the cursor position 

is displayed.

Channel Title: Title of the channel.

	 The plot Area of each channel can be zoomed in by double-clicking the Channel Title. Up to 2 channels can be zoomed 	

	 in at the same time. 4 channels are displayed by default. The screenshot above showing only channel 1 was created by 	

	 double-clicking the Channel Title of channel 1. If Channel Title 1 is double-clicked again, it comes back to the default 4 

	 channels view.

Menu
File  Open... : 

It loads data files or setting file saved in the past. Both are HDF5 (.h5) file.

File  Save Data... : 

It saves data in HDF5 (.h5) format by giving a name.

File  Save Setting... : 

It saves the current setting in HDF5 (.h5) format by giving a name.

File  Export.. : 

Exports the data in text format (.txt). Data can be read and analyzed in spreadsheet software like Microsoft Excel.

	 The default data format is the general HDF5 (.h5) format. It can be read in Matlab by hdf5read function, for example.
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FFiillee  →→  SSaavvee  SSeettttiinngg......  ：：

IItt  ssaavveess  ccuurrrreenntt  sseettttiinngg  iinn  HHDDFF55  ((..hh55))  ffoorrmmaatt  bbyy  ggiivviinngg  aa  nnaammee..  

FFiillee  →→  EExxppoorrtt....  ：：
EExxppoorrttss  tthhee  ddaattaa  iinn  tteexxtt  ffoorrmmaatt  ((..ttxxtt))..  DDaattaa  ccaann  bbee  rreeaadd  aanndd  aannaallyyzzeedd  iinn  sspprreeaaddsshheeeett  ssooffttwwaarree  

lliikkee  MMiiccrroossoofftt  EExxcceell..    

※※TThhee  ddeeffaauulltt  ddaattaa  ffoorrmmaatt  iiss  ggeenneerraall  HHDDFF55  ((..hh55))  ffoorrmmaatt..  IItt  ccaann  bbee  rreeaadd  iinn  MMaattllaabb  bbyy

hhddff55rreeaadd  ffuunnccttiioonn,,  ffoorr  eexxaammppllee..

SSeettuupp  →→  CChhaannnneell  SSeettttiinnggss  ：：  

OOppeennss  tthhee  CChhaannnneell  SSeettttiinnggss  WWiinnddooww..  

BByy  ddeeffaauulltt,,  CChh  NNuummbbeerr  iiss  11  aanndd  oonnllyy  cchhaannnneell  11  ddaattaa  ((pphhoottoommeettrryy  ddaattaa))  ccaann  bbee  rreeccoorrddeedd..  IIff  yyoouu  

cchhaannggee  tthhee  CChh  NNuummbbeerr  ttoo  22,,  tthhee  aannaalloogg  iinnppuutt  ddaattaa  oonn  tthhee  ffrroonntt  ppaanneell  ooff  tthhee  rreecceeiivveerr  ccaann  bbee  

rreeccoorrddeedd  iinn  cchhaannnneell  22,,  ffoorr  rreeccoorrddiinngg  ee..gg..  eevveenntt  ddaattaa  ffrroomm  eexxtteerrnnaall  ddeevviiccee  iinn  ppaarraalllleell  wwiitthh  

pphhoottoommeettrryy  ddaattaa..    

※※NNoottee!!：：  TThhee  iinnppuutt  rraannggee  ooff  aannaalloogg  iinnppuutt  iiss  00VV  ~~  ++55VV..  DDoo  nnoott  ccoonnnneecctt  aannaalloogg  vvoollttaaggee  bbeellooww

00VV  oorr  aabboovvee  55VV..

CChhaannnneell  33  aanndd  44  ccaann  bbee  uusseedd  ffoorr  oonnlliinnee  llooww  ppaassss  ffiilltteerr  oorr  ccyyccllee  mmeeaassuurreemmeenntt  aannaallyyssiiss..  

NNoottee!!::  FFoorr  ffiilltteerriinngg  pprreevviioouussllyy  rreeccoorrddeedd  ddaattaa,,  pplleeaassee  uussee  tthhee  ddiiggiittaall  ffiilltteerr..  IInn  ffiibbeerr  pphhoottoommeettrryy,,  

aa  llooww  ppaassss  ffiilltteerr  iiss  oofftteenn  uusseedd  ffoorr  ccuuttttiinngg  ooffff  hhiigghh  ffrreeqquueennccyy  nnooiissee..  TToo  sseett  tthhee  llooww  ppaassss  ffiilltteerr,,  

cchhaannggee  CChh  NNuummbbeerr  ttoo  33,,  sseett  SSoouurrccee  ooff  cchhaannnneell33  aatt  LLFFPP  cchh11,,  eenntteerr  55  ((HHzz))  iinn  LLFFPP((HHzz)),,  tthheenn  cclliicckk  

OOKK..  DDoouubbllee  cclliicckk  CChhaannnneell  TTiittllee  ooff  cchhaannnneell  11  aanndd  33  ttoo  sshhooww  oonnllyy  tthheessee  cchhaannnneellss,,  tthheenn  

cclliicckk  SSttaarrtt  bbuuttttoonn  oonn  tthhee  

Setup  Channel Settings: 

Opens the Channel Settings Window.

By default, Ch Number is 1 and only channel 1 data (photometry data) can be recorded. If you change the Ch Number to 2, the 

analog input data on the front panel of the receiver can be recorded in channel 2, for recording e.g. event data from an external 

device in parallel with photometry data.

Note! The input range of analog input is 0V ~ +5V. Do not connect analog voltage below 0V or above 5V.

Channel 3 and 4 can be used for online low pass filter or cycle measurement analysis. 

Note!: For filtering previously recorded data, please use the digital filter. In fiber photometry, a low pass filter is often used for 

cutting off high-frequency noise. To set the low pass filter, change Ch Number to 3, set Source of channel3 at LFP ch1, enter 5 (Hz) 

in LFP(Hz), then click OK. Double-click Channel Title of channels 1 and 3 to show only these channels, then click the Start button 

on the bottom-right corner then recording starts. You should see raw photometry data in channel1 and filtered data on channel 

3. The display timing of low pass filtered data delays about 1 second for calculation. In the screenshot below, you can see high-

frequency noise in raw data (channel 1, red) but it’s eliminated in 5Hz LPF filtered data (channel 3, green).
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bboottttoomm--rriigghhtt  ccoorrnneerr  tthheenn  rreeccoorrddiinngg  ssttaarrttss..  YYoouu  sshhoouulldd  sseeee  rraaww  pphhoottoommeettrryy  ddaattaa  iinn  cchhaannnneell  

11aanndd  ffiilltteerreedd  ddaattaa  iinn  cchhaannnneell  33..  TThhee  ddiissppllaayy  ttiimmiinngg  ooff  llooww  ppaassss  ffiilltteerreedd  ddaattaa  ddeellaayyss  aabboouutt  11  

sseeccoonnddss  ffoorr  ccaallccuullaattiioonn..  IInn  tthhee  ssccrreeeennsshhoott  bbeellooww,,  yyoouu  ccaann  sseeee  hhiigghh  ffrreeqquueennccyy  nnooiissee  iinn  rraaww  

ddaattaa  ((cchhaannnneell  11,,  rreedd))  bbuutt  iitt’’ss  eelliimmiinnaatteedd  iinn  55HHzz  LLPPFF  ffiilltteerreedd  ddaattaa  ((cchhaannnneell  33,,  ggrreeeenn))..  

IInn  ccyyccllee  mmeeaassuurreemmeenntt  aannaallyyssiiss,,  ccyyccllee  eeddggee  iiss  ddeetteecctteedd  bbyy  rriissiinngg  //  ffaalllliinngg  aa  ggiivveenn  

tthhrreesshhoolldd  vvaalluuee  ((TThhrreesshh))  aanndd  aannaallyyzzee  ddaattaa  bbeettwweeeenn  tthhee  pprreevviioouuss  eeddggee  aanndd  tthhee  ccuurrrreenntt  

eeddggee..  YYoouu  ccaann  sseett  ddeeaadd  ppooiinnttss  aafftteerr  eeaacchh  ddeetteeccttiioonn  ((DDeeaaddPPttss))..  IIff  yyoouu  uunncchheecckk  RRiissiinngg  

tthhee  ddeetteeccttiioonn  wwiillll  bbee  ffaalllliinngg  eeddggee..  YYoouu  ccaann  sseelleecctt  aannaallyyssiiss  ppaarraammeetteerr  ((PPaarraammeetteerr,,  

PPeerriioodd  //  HHzz  //  BBPPMM  //  MMaaxx  //  MMiinn  //CCoouunntt）..  TThhee  eexxaammppllee  bbeellooww  aannaallyyzzeedd  CCoouunntt  iinn  

cchhaannnneell  33,,  ccoouunnttss  tthhee  nnuummbbeerr  ooff  ccyyccllee  eeddggee  ddeetteeccttiioonn..  OOppeenn  CChhaannnneell  SSeettttiinnggss,,  

cchhaannggee  CChh  NNuummbbeerr  ttoo  33  aanndd  cclliicckk  OOKK  oonnccee,,  tthheenn  ooppeenn  CChhaannnneell  SSeettttiinnggss  aaggaaiinn,,  iinn  

cchhaannnneell  33  sseelleecctt  CCyycclleeMMeess  cchh11  iinn  SSoouurrccee,,  sseelleecctt  ccoouunntt  iinn  PPaarraammeetteerrss,,  eenntteerr  2233550000  iinn  

TThhrreesshh,,  eenntteerr  110000  iinn  DDeeaaddPPttss,,  tthheenn  cclliicckk  OOKK..  EEvveerryy  ttiimmee  aammpplliittuuddee  eexxcceeeeddss  2233550000  iitt  

ccoouunnttss  uupp  （oonnllyy  cchhaannnneell11  aanndd  33  aarree  sshhoowwnn）..  

1111  

In cycle measurement analysis, cycle edge is detected by rising/falling a given threshold value (Thresh) and analyze data between the 

previous edge and the current edge. You can set dead points after each detection (DeadPts). If you uncheck Rising the detection will 

be falling edge. You can select analysis parameter (Parameter, Period / Hz / BPM / Max / Min /Count). The example below analyzed 

Count on channel 3, counts the number of cycle edge detection. Open Channel Settings, change Ch Number to 3 and click OK once, 

then open Channel Settings again, in channel 3 select CycleMes ch1 in Source, select count in Parameters, enter 23500 in Thresh, 

enter 100 in DeadPts, then click OK. Every time amplitude exceeds 23500 it counts up (only channel1 and 3 are shown).

SSeettuupp  →→  UUnniittss  CCoonnvveerrssiioonn  ：：  

AApppplliieess  ttwwoo  ppooiinnttss  ccaalliibbrraattiioonn  aanndd  aa  ssppeecciiffiicc  uunniitt..  UUnniitt  iiss  VV  bbyy  ddeeffaauulltt..  CChhaannnneell  11  ((pphhoottoommeettrryy  

ddaattaa))  iiss  aarrbbiittrraarryy  uunniitt  ssoo  uunniitt  iittsseellff  iiss  mmeeaanniinngglleessss..  FFoorr  cchhaannnneell  22  aaccttuuaall  vvoollttaaggee  rreeccoorrddeedd  iinn  

aannaalloogg  iinnppuutt  iiss  sshhoowwnn  ((00  ~~  55VV))..  

SSeettuupp  →→  PPrreeffeerreennccee  ：：  

YYoouu  ccaann  ccoonnffiigguurree  ppaarraammeetteerrss  sshhoowwnn  bbeellooww：  

RReelleeaassee  SSccaallee  LLiimmiittaattiioonn::  TThhiiss  iiss  uunncchheecckkeedd  bbyy  ddeeffaauulltt  aanndd  tthhee  mmaaxxiimmuumm  ooff  TTiimmee  AAxxiiss  SSccaalliinngg  

iiss  sseett  aatt  660000  sseeccoonnddss..  IIff  yyoouu  cchheecckk  tthhiiss,,  tthhee  mmaaxxiimmuumm  wwiillll  bbee  uunnlliimmiitteedd..  

NNoottee!!：：  IIff  yyoouu  sshhooww  lloonngg  tteerrmm  rreeccoorrddiinngg  ddaattaa  wwiitthh  zzoooommiinngg  iinn,,  tthhee  rreessppoonnssee  ooff  tthhee  ssooffttwwaarree  

ccaann  bbeeccoommee  ssllooww,,  oorr  eevveenn  ccrraasshh..    

SSyynncc  CCuurrssoorr::  SSyynncchhrroonniizzee  aallll  ccuurrssoorrss  oonn  cchh11  ~~  cchh44..  TThhiiss  iiss  cchheecckkeedd  bbyy  ddeeffaauulltt..  

IInncclluuddee  TTiimmee  iinn  EExxppoorrtt  FFiillee::  TTiimmee  wwiillll  bbee  iinncclluuddeedd  iinn  tthhee  eexxppoorrtteedd  tteexxtt  ffiillee  iiff  iitt’’ss  cchheecckkeedd..  IItt’’ss  

cchheecckkeedd  bbyy  ddeeffaauulltt..  

PPlloott  PPoolllliinngg  PPeerriioodd::  DDeeffaauulltt  225500mmss  iiss  rreeccoommmmeennddeedd..  

DDaaqq  PPoolllliinngg  PPeerriioodd::  DDeeffaauulltt  5500mmss  iiss  rreeccoommmmeennddeedd..  TThhee  hheeaaddssttaaggee  ttrraannssmmiittss  ddaattaa  aatt  aa  

ffrreeqquueennccyy  ooff  110000  hhzz  ((eevveerryy  1100  mmss))  ..  BByy  ddeeffaauulltt,,  tthhee  ssooffttwwaarree  ppoollllss  tthhiiss  ssttrreeaamm  ooff  ddaattaa  aatt  2200  hhzz  

((5500  mmss)),,  aanndd  tthhee  oonnssccrreeeenn  pplloott  iiss  uuppddaatteedd  aatt  44  hhzz  ((225500  mmss))    

FFiilltteerr  TTaappss::  DDeeffaauulltt  5511  iiss  rreeccoommmmeennddeedd..  

FFiilltteerr  CChhuunnkk::  DDeeffaauulltt  110000  iiss  rreeccoommmmeennddeedd..  

1122  
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Setup  Units Conversion: 

Applies two points calibration and a specific unit. The unit is V by default. Channel 1 (photometry data) is an arbitrary unit so the unit 

itself is meaningless. For channel 2 actual voltage recorded in analog input is shown (0 ~ 5V).

Setup  Preference: 

You can configure the parameters shown below:

Release Scale Limitation: This is unchecked by default and the maximum of Time Axis Scaling is set at 600 seconds. If you check 

this, the maximum will be unlimited.

Note! If you show long term recording data by zooming in, the response of the software can become slow, or even crash.

Sync Cursor: Synchronize all cursors on ch1 ~ ch4. This is checked by default.

Include Time in Export File: Time will be included in the exported text file if it’s checked. It’s checked by default.

Plot Polling Period: Default 250ms is recommended.

Daq Polling Period: Default 50ms is recommended. The headstage transmits data at a frequency of 100 Hz (every 10 ms). By 

default, the software polls this stream of data at 20 Hz (50 ms), and the onscreen plot is updated at 4 Hz (250 ms).
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Filter Taps: Default 51 is recommended.

Filter Chunk: Default 100 is recommended.

Analysis Chunk: Default 100 is recommended.

Scroll Step: You can set the scroll step in a second when the up/down button of Time Axis Scaling is clicked

Sample Period Calibration: By default, the software regards the sampling period as 10ms /100Hz sampling rate. However, the 

actual sampling period can be longer or shorter depending on some factors. This can lead to a mismatch between recorded time 

and actual time

This can be corrected, either before or after recording, by entering the actual sample period in the Sample Period Calibration box.

Example: TeleFipho records data and reports the total time as 282 seconds. An accurate clock measures the time as 300 seconds. 

So, the actual sample period = 10ms * 300s / 282s)

You can enter this value before recording to do time-calibrated recording, and you can apply this later to the recorded data without 

calibration, too.

Note: Recalibrating the data does not automatically update the data display, you will have to scroll through the plot to update the 

display.

Edit  Clear Plots: Deletes all the current data.

Edit  Digital Filter: 

Opens the digital filter window for previously recorded data. If you want to use this function, a channel you want to show the 

filtered data should be activated in the Channel Settings window in advance. For example, if you want to show filtered data in 

channel 3, firstly you should open Channel Settings and change Ch Number to 3 and click OK, then select Edit  Digital Filter, set 

Filter ch1 in Source of channel3, Low Pass in Type, enter 5 (Hz) in LP (HZ), then click OK. If the scaling of the vertical axis is not 

right in channel 3, put the mouse cursor in the Plot Area of channel 3, see the amplitude value in Amplitude View on the right side, 

adjust the vertical axis by right-clicking and drag so that you can see the data in the View. If the recording time is long it may take a 

significant time until filtering is finished depending on the PC spec.

Window  Datapad: 

Opens the Datapad window, and purple Selection Cursor appears in the Plot Area. Data in the Selection Cursor is analyzed in 

Datapad. Selection Cursor can be moved by left-clicking and drag. The selection range can be changed by left-clicking the left 

edge or right edge of the Selection Cursor and drag. The upper area in the Datapad window shows analyzed values for the currently 

selected area, select analysis parameters in Analysis, and select channel in Channel. By clicking the Add button on upper-left, the 

analyzed values are added in the spreadsheet below. The values in the spreadsheet can be selected by left-clicking and drag, can be 

copied by right-clicking and select Copy Selection, then can be pasted in other spreadsheet software like Microsoft Excel.  The left 

edge of the Selection Cursor is called T1, and the right edge is T2.
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List of analysis is shown below： 

MMaaxx：： Maximum amplitude in the selection. 

MMiinn：： Minimum amplitude in the selection. 

MMeeaann：： Mean amplitude of the selection. 

MMxx--MMnn：： Maximum amplitude – Minimum amplitude in the selection. 

PPeerriioodd：： Period of the selection. 

tt--MMaaxx：： Time of Maximum amplitude in the selection.

tt--MMiinn：： Time of Minimum amplitude in the selection.

ttMMxxTT11：： Time of Maximum amplitude in the selection by referring T1 as 0 

ttMMnnTT11：： Time of Minimum amplitude in the selection by referring T1 as 0 

TT11：： Time at T1. 

TT22：： Time at T2. 

vv  TT11：： Amplitude at T1. 

vv  TT22：： Amplitude at T2. 

vvTT22TT11：： Amplitude at T2 – Amplitude at T1. 

SSllooppee：： Slope of T1 and T2. 

IInnttggrrll：： Integral of the selection. 

AAbbssIInntt：： Absolute Integral of the selection. 

Selection Cursor 

T1 T2 

Datapad Window 

The list of analysis is shown below:

Max: Maximum amplitude in the selection.

Min: Minimum amplitude in the selection.

Mean: Mean amplitude of the selection.

Mx-Mn: Maximum amplitude – Minimum amplitude in the selection.

Period: Period of the selection.

t-Max: Time of Maximum amplitude in the selection.

t-Min: Time of Minimum amplitude in the selection.

tMxT1: Time of Maximum amplitude in the selection by referring T1 as 0

tMnT1: Time of Minimum amplitude in the selection by referring T1 as 0

T1: Time at T1.

T2: Time at T2.

v T1: Amplitude at T1.

v T2: Amplitude at T2.

vT2T1: Amplitude at T2 – Amplitude at T1.

Slope: Slope of T1 and T2.

Intgrl: Integral of the selection.

AbsInt: Absolute Integral of the selection.
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BByy  cclliicckkiinngg  MMuulltt  AAdddd  BBuuttttoonn,,  aa  rraannggee  ssppeecciiffiieedd  iinn  SStteepp  iiss  aauuttoommaattiiccaallllyy  sseelleecctteedd  ffrroomm  tthhee  

SSttaarrtt,,  aadddd  tthhee  aannaallyyssiiss  rreessuulltt  ttoo  tthhee  sspprreeaaddsshheeeett,,  aanndd  rreeppeeaatt  tthhiiss  uunnttiill  iitt  rreeaacchheess  tthhee  EEnndd..    

BByy  cclliicckkiinngg  TTrrgg  AAdddd  BBuuttttoonn,,  iitt  ddeetteeccttss  rriissiinngg  //  ffaalllliinngg  ppooiinntt  ffoorr  tthhee  ggiivveenn  tthhrreesshhoolldd  ((TThhrreesshh))  iinn  

tthhee  ssppeecciiffiieedd  cchhaannnneell  ((CChh))  ssttaarrttiinngg  ffrroomm  SSttaarrtt,,  tthheenn  sseettss  TT11  aanndd  TT22  bbyy  ddeeffiinniinngg  tthhee  ddeetteeccttiioonn  

ppooiinntt  aass  ttiimmee  00,,  aadddd  tthhee  aannaallyyssiiss  rreessuulltt  ttoo  tthhee  sspprreeaaddsshheeeett,,  aanndd  rreeppeeaatt  tthhiiss  uunnttiill  iitt  rreeaacchheess  tthhee  

EEnndd..  IIff  yyoouu  uunncchheecckk  RRiissiinngg,,  tthhee  ddeetteeccttiioonn  ppooiinntt  wwiillll  bbee  ffaalllliinngg  eeddggee..    

WWiinnddooww  →→  CCoommmmeenntt  ：：  

IItt  ddiissppllaayyss  CCoommmmeenntt  wwiinnddooww  aanndd  sshhoowwss  aallll  ccoommmmeennttss  iinn  tthhee  ddaattaa..  IIff  aa  rrooww  ooff  ccoommmmeenntt  iiss  

ddoouubbllee--cclliicckkeedd,,  pplloott  jjuummppss  ttoo  tthhee  ppoossiittiioonn  ooff  tthhee  ccoorrrreessppoonnddiinngg  ccoommmmeenntt..  

AAbboouutt  →→  VVeerrssiioonn  ：：  IItt  sshhoowwss  ssooffttwwaarree  vveerrssiioonn  iinnffoorrmmaattiioonn..  

Comment 

Comment Window 

By clicking Mult Add Button, a range specified in Step is automatically selected from the Start, add the analysis result to the 

spreadsheet, and repeat this until it reaches the End.

By clicking Trg Add Button, it detects rising / falling point for the given threshold (Thresh) in the specified channel (Ch) starting from 

Start, then sets T1 and T2 by defining the detection point as time 0, add the analysis result to the spreadsheet, and repeat this until it 

reaches the End. If you uncheck Rising, the detection point will be falling edge.

Window  Comment: 

It displays the Comment window and shows all comments in the data. If a row of comments is double-clicked, the plot jumps to 

the position of the corresponding comment.

About  Version: It shows software version information
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7. Troubleshooting

- Communication is unstable.

If some large metal object is close to the receiver and/or headstage, it can interfere with the communication. Do not put the 

receiver and headstage on a metal shelf. If a Faraday cage or shielded soundproof box is used, both headstage and receiver should 

be in the cage/box.

If a cannula is not connected to the headstage, communication becomes unstable. 

Always connect a cannula to the headstage when you want to test the communication.

- High-frequency noise appears on raw data.

High-frequency noise caused by data transmission can appear on raw data. In this case, apply a low pass filter (e.g. 5Hz) to 

eliminate the noise.

- Moving artifact occurs when the headstage is close to plastic wall.

If the material of the behavioral chamber or maze is plastic it can hold static charges which can cause electrostatic noise when 

the headstage moves near the wall/floor/ceiling. In this case, you can avoid it by spraying antistatic spray on the plastic wall/floor/

ceiling, etc. (e.g. Licron Crystal from Techspray, Antistatic spray from Monotaro, 6500 ESD Safety Shield from ACL Staticide).


