Kupni smlouva

€. SML/6335/2016

uzaviena podle § 2079 a nasl. zakona ¢. 89/2012 Sb., ob¢ansky zakonik.

Kupujici:

Sidlo/misto podnikani:
IC:

DIC:

Bankovni spojeni:
Jednajici osoba:

Osoba odpovédna za realizaci:

Zapsany:
Telefon:
Email:

(dale jen kupuijici)

Prodavajici:
Sidlo/misto podnikani:
IC/rodné gislo:

DIC:

Bankovni spojeni:

Jednajici osoba:

Osoba odpovédna za realizaci:

Zapsany v OR:
Telefon:
Email:

(dale jen prodavajici)

Kupuijici realizoval vybérové fizeni sméfujici k zadani verejné zakazky malého rozsahu s
nazvem VR NPU 06A: Zarizeni pro analyzu fyziologickych funkci fidice béhem jizdy,
spotivajici v dodavce nového zboZi, jehoz technické parametry jsou podrobné specifikovany
v piiloze €. 1, jez tvofi nedilnou soucast této smlouvy. Na zakladé posouzeni a hodnoceni
nabidek v ramci vySe uvedeného vybérového fizeni byla kupujicim vybrana nabidka
prodavajiciho jako nejvhodné;si.

Kupujici ma zajem na dodévce zboZi v rozsahu uvedeném v Clanku Il a v pfiloze &. 1 této
smlouvy, pfiCemz prodavajici si je tohoto zajmu kupujiciho piné védom a je pfipraven, aby

. Smluvni strany

Centrum dopravniho vyzkumu, v.v.i.
Lisenska 2657/33a, 636 00 Brno - Lisen
44994575

CZ44994575

KB Brno — mésto, €. uctu: 100736621 /0100
Ing. Jindfich Fri¢, Ph.D., Feditel

v rejstfiku verejnych vyzkumnych instituci u MSMT

EduProduct s.r.o.

Vaclava Rabase 868, 272 01 Kladno
24735043

CZ24735043

Komeréni banka a.s.

272 01 Kladno, Namesti starosty Pavla 14
¢. uctu: 43-7893520207/0100

Ing. Zoltan Szabé, Ph.D., jednatel

Méstsky soud v Praze, oddil C, viozka 169927

Preambule

tento zdjem kupujiciho byl nalezité uspokojen.
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Il. Pfedmét smlouvy

Prodavajici se zavazuje dodat kupujicimu, za podminek stanovenych touto kupni smlouvou,
zbozi specifikované v pfiloze €. 1 této smlouvy, a prevést na kupujiciho vlastnické pravo k
tomuto zboZi. Prodavajici se zavazuje k fadnému dodani zbozi, véetné dopravy do mista
pInéni, k technickému a aplikaénimu zaskoleni v ovladani zafizeni a k pravidelnému servisu
zafizeni v rozsahu nezbytném pro fadny provoz a chod zafizeni (dale jen ,pfedmét pinéni").

Soucasné s dodavkou celého predmétu plnéni pieda prodavajici kupujicimu zaruéni listy,
navody, licence a ostatni dokumenty nutné pro nakladani s predmétem plnéni. Navody
budou dodéany v Eeském nebo anglickém jazyce. Kupujici se zavazuje za podminek
stanovenych touto kupni smlouvou fadné splnény pifedmét pinéni, véetné privodnich
dokladu, prevzit a zaplatit za n&j prodavajicimu kupni cenu dle &lanku IV. této kupni smlouvy
a zpusobem podle ¢lanku IV. této kupni smlouvy.

lll. Doba a misto plnéni

Prodavajici se zavazuje radné dodat prfedmét plnéni nejpozdéji do 5 tydnli ode dne podpisu
této smlouvy.

K prevzeti a pfedani predmétu smlouvy dochazi okamzikem faktického predani zboZzi v misté
plnéni dle této smlouvy, stvrzeného dodacim listem, nebo jinym obdobnym dokladem
osvédcujicim prevzeti zboZi kupujicim.

Prodavajici se zavazuje informovat kupujiciho o prfesném terminu dodani zboZi pisemné
nebo emailem nejpozdéji 10 kalendafnich dni pied dodanim, prostiednictvim odpovédného
pracovnika kupujiciho (osoby odpovédné za realizaci), ktery je uveden v ¢l. I. této smlouvy.

Mistem pinéni této smlouvy je sidlo Centra dopravniho vyzkumu, v.v.i., LiSefiska 33a, Brno,
PSC 636 00.

IV. Cena a platebni podminky
Kupuijici se zavazuje zaplatit prodavajicimu vzajemné dohodnutou kupni cenu:

Celkova cena bez DPH: 628.000,- K&
Sazba (v %) a vySe DPH: 131.880,- K¢ (DPH = 21 %)
Cena celkem véetné DPH: 759.880,- K&

(slovy: Sedmsetpadesatdevéttisicosmsetosmdesat korun eskych).

DPH bude uétovana ve vysi uréené podle pravnich piedpisti platnych ke dni uskuteénéni
zdanitelného pInéni. Cena je nejvySe pfipustnd a neni mozné ji prekrodit za Zadnych
podminek s vyjimkou zmény sazeb DPH. Cena zahrnuje vSechny nutné néaklady
prodavajiciho.
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Faktura bude spliovat nalezitosti danového dokladu dle platnych obecné zavaznych
pravnich predpis(, tj. dle zakona ¢. 235/2004 Sb., o dani z pfidané hodnoty, a bude v ni
uvedeno &islo smlouvy objednatele.

Fakturace bude uskute¢néna na zakladé faktury vystavené prodavajicim po dodani zbozi dle
¢lanku 1ll. odst. 2 této smlouvy a po umoznéni kupujicimu si dodané zbozi fadné
prohlédnout.

Faktura je splatna ve l|hiuté 14 kalendainich dnG od jejiho dorudeni Kupujicimu za
predpokladu, Ze bude vystavena v souladu s platebnimi podminkami a bude spliiovat
vS§echny uvedené nalezitosti, tykajici se vystavené faktury. Pokud faktura nebude vystavena
v souladu s platebnimi podminkami nebo nebude splfiovat pozadované nalezitosti, je
kupuijici opravnén fakturu prodavajicimu vratit; vracenim pozbyva faktura splatnosti.

Pro Gcel dodrzeni terminu splatnosti faktury je platba povazovana za uhrazenou v den, kdy
byla odepsana z Gétu kupujiciho a poukazana ve prospéch uétu prodavajiciho.

Kupujici nepfipousti prekro¢eni sjednané kupni ceny vyjma zmény sazby DPH.

V. Smluvni pokuty

.V pfipadé, Ze prodavajici nedodrzi dobu dodani zbozi, sjednanou dle ¢lanku lll. odst. 1 této
smlouvy, uhradi kupujicimu smluvni pokutu ve vysi 0,05% kupni ceny za kazdy den prodleni.

. Je-li thrada faktury kupujicim vazana na obdrzZeni finanénich prostfedk( z dotace udélené
z programu Narodni program udrZitelnosti I, neni kupujici povinen urok z prodleni za nejvyse
90 dnu prodleni, pokud prokaze, Ze tyto financni prostfedky nema k dispozici.

Kupuijici je vSak povinen nejpozdéji 10 dnli po obdrzeni téchto prostfedkd poukazat dluznou
¢astku na bankovni Ucet prodavajiciho, neucini-li tak, podléha povinnosti zaplatit urok z
prodleni ve vysi 0,05 % z dluzné c¢astky za kazdy zapo€aty den prodieni ode dne
nasledujiciho po dni obdrzeni finanénich prostfedkl od poskytovatele dotace. Pfipada-li
tento den na den pracovniho klidu, je kupujici povinen pfislusné finanéni prostiedky
poukazat na bankovni ucet prodavajiciho den nasledujici po dni pracovniho klidu.

. Smluvni pokuta je splatna do 30 dnd od doruceni jejiho vyuctovani povinné smluvni strané z
této smluvni pokuty.

VI. Zarucni podminky
Prodavajici se zavazuje, Ze zbozZi, dodané a pifedané podle této smlouvy, je ke dni pfedani
zbozi plné funkéni, bezvadné, spliiuje technické parametry uvedené v pfiloze €. 1 této
smlouvy a ma odpovidajici jakost a provedeni. Za tento zavazek nese prodavajici plnou

odpovédnost.

Prodavajici se tak zavazuje k poskytnuti zaruky za jakost zbozi v trvani 24 mésiclt. Zaruéni
doba pocina béZet ode dne predani a pievzeti zbozi.

Uplatnénim prav z odpovédnosti za vady neni dotéeno pravo kupujiciho na nahradu Skody.
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Prodavajici se zavazuje piebirat od kupujiciho zbozi dle této smlouvy do servisu v misté
plnéni v ramci zaru€niho servisu zdarma a vyfizovat reklamaci v ramci zaruéniho servisu
zcela zdarma.

Prodavajici se zavazuje nejpozdéji do 48 hodin od uplatnéni reklamace kupujicim
reklamované vady provéfit a zahdjit prace s odstranénim reklamovanych vad. Jestlize
nebude prodavajici schopen vzniklé zavady odstranit do 7 pracovnich dnu od zjisténi
rozsahu reklamovanych zavad, doda kupujicimu nahradni adekvatni zafizeni, které funkéné
nahradi vadnou ¢ast systému, a to do doby zprovoznéni vadné asti zbozi, pfipadné celého
zbozZi.

. Zaruéni doba nebézi po dobu, po kterou kupujici nemuze uzivat pfedmét smlouvy pro jeho
vady, za které odpovida prodavajici.

VIl. Odpovédnost za vady

. Je-li dodano zbozi s vadou, kupujici ma pravo:

a) odstoupit od smlouvy

b) na odstranéni vady dodanim nového zbozi bez vady, nebo dodanim chybéjiciho zbozi
c) na odstranéni vady opravou zboZi

d) na pfimérenou slevu z kupni ceny.

. Kupujici sdéli prodavajicimu, jaké pravo si zvoli bez zbyteé¢ného odkladu po oznameni vady.

. Do odstranéni vady nemusi kupujici platit ¢ast kupni ceny odhadem odpovidajici jeho pravu
na slevu.

. Pro ucely této smlouvy se povazuje zbozi za vadné, pokud nema vlastnosti a/nebo technické
parametry stanovené touto smlouvou a/nebo neni mozné jej radné uzivat z diivodu jeho
omezené funkénosti. Vadou je i plnéni prostiednictvim jiného zboZzi, nebo vady v dokladech
nutnych pro pouzivani zbozi.

. Kupuijici je opravnén odstoupit od této smlouvy mimo jiné i v pfipadé, Ze vydaje, které by
kupujicimu na zakladé smlouvy mély vzniknout, budou Ministerstvem $kolstvi, mladeze a
télovychovy, pfipadné jinym kontrolnim subjektem, oznaceny za nezpusobilé.

VIil. Podminky dodani predmétu pinéni

Nebezpedi vzniku Skody na zbozi pfechazi na kupujiciho okamzikem prevzeti zboZi.
Vlastnické pravo ke zbozi prechazi na kupujiciho dnem uhrazeni kupni ceny dle podminek
této smlouvy.

.V pfipadé, Ze za ucelem rfadného vyuzivani predmétu smlouvy jsou v ném nainstalovany SW
technologie, nebo jsou tyto technologie potiebné k fadnému a piné funkénimu vyuzivani
zbozi, jsou tyto jiz soucasti sjednané kupni ceny.
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IX. Zavérecna ustanoveni

PInéni této smlouvy je realizovano vramci projektu vyzkumu a vyvoje s identifikatnim
gislem LO1610 a s nazvem Dopravni VaV centrum, ktery je finan¢né podporovan v ramci
programu Narodni program udrzitelnosti |, spolufinancovaného Ministerstvem Skolstvi,
mladeze a télovychovy.

Prodavaijici je dle § 2 pism. e) zakona ¢.320/2001 Sb., o finanéni kontrole ve vefejné sprave,
v platném znéni, osobou povinnou spoluplsobit pfi vykonu finanéni kontroly. Prodavajici je
povinen umoznit Ministerstvu $kolstvi, mladeze a télovychovy a dal§im kontrolnim organim v
ramci kontroly pfistup k veSkeré dokumentaci tykajici se této smlouvy a souvisejiciho
vybérového fizeni, a to alespon do roku 2026, neuklada-li néktery pravni predpis Ihatu delsi.
Dokumentaci se mini téZ pfipadné smlouvy a souvisejici dokumenty, které podléhaji ochrané
podle zvlastnich pravnich predpist (napf. jako obchodni tajemstvi, utajované skute¢nosti) za
predpokladu, Ze budou splnény poZadavky kladené pravnimi predpisy (napf. zak. €.
255/2012 Sb., kontrolni fad). Prodavajici se zavazuje, Ze zajisti, aby povinnosti dle tohoto
¢lanku vazaly i véechny jeho subdodavatele.

Prodavajici je povinen umoznit véem subjektim opravnénym k vykonu kontroly projektu, z
jehoZ prostiedk( je dodavka hrazena, provést kontrolu dokladl souvisejicich s pinénim této
smlouvy, a to po dobu danou pravnimi predpisy CR k jejich archivaci (zakon €. 563/1991 Sb.,

o Uéetnictvi, a zakon &. 235/2004 Sb., o dani z pfidané hodnoty), nejméné v8ak do roku
2026.

Prodavaijici se zavazuje béhem pInéni smlouvy i po jejim ukonéeni zachovavat miCenlivost o
v8ech skuteénostech, o kterych se dozvi od kupujiciho v souvislosti s plnénim smlouvy.

Otazky touto smlouvou nefeSené se fidi ustanovenimi zak. ¢. 89/2012 Sb., ob&anského
zakoniku.

Smlouva je sepsana ve Ctyfech vyhotovenich, z nichZz kazda smluvni strana si ponecha dvé
vyhotoveni.

Smluvni strany se zavazuiji fe$it pfipadné spory prvotné dohodou. Pro pfipadné soudni spory
se zaklada prislusnost soudu dle sidla kupujiciho, rozhodnym pravem je pravo CR.

Tato smlouva nabyva platnosti a Ucinnosti dnem podpisu opravnénych zastupcl obou
smluvnich stran.

Tuto smlouvu Ize ménit nebo rusit jen vzdjemnou dohodou smiuvnich stran a to pouze
formou pisemnych vzestupné ocislovanych dodatkii podepsanych ktomu opravnénymi
zastupci prodavajiciho a kupujiciho. Smluvni strany svymi podpisy stvrzuji, Ze jsou
seznameny s obsahem smlouvy a Ze smlouvu uzaviraji na zakladé své svobodné a vazné
vule, nikoli v tisni a za napadné nevyhodnych podminek a na dikaz toho pfipojuji podpisy
svych opravnénych zastupcu.

Prodavaijici bere na védomi, Ze v souladu s § 219 zdkona o zadavani vefejnych zakazek

kupujici jako zadavatel vefejné zakazky uvefejni na profilu zadavatele tuto smlouvu véetné
vSech jejich zmén a dodatku.
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11. Smluvni strany berou na védomi, Ze tato smlouva véetné pfipadnych budoucich dodatkl
bude uvefejnéna v souladu s ustanovenimi zak. ¢. 340/2015 Sb., o registru smiuv. Smlouvu
v registru smiuv uvefejni kupujici. Prodavajici prohlasu1e Ze tato smlouva neobsahuje jeho
obchodni tajemstvi, osobni Gdaje osob na strané prodavajiciho, které by nebylo mozno
uvefejnit, utajované skutenosti ve smyslu ustanoveni zak. ¢. 412/2005 Sb., o ochrané
utajovanych skute&nosti, ani jiné informace ¢i skute€nosti, které by nebylo mozno uverejnit.

Nedilnou soucast této smIova tvori piilohy:

Priloha ¢&. 1: Technicka specifikace plnéni

22 1. 2016
V Kladné dne V Brné dne
EduProduct s.r.o. Centrum dopravniho vyzkumu, v. v. i.
Ing. Zoltan Szabg, Ph.D., jednatel Ing. Jindfich Fri¢, Ph.D., feditel
EduProduct s.r.o.
V. Rabase 838, 272 01 Kladno Centrum doprev ho wzKumu, v. v, .
IC: 247 35 043 DIC: CZ24735043 0\ Ligefska 232, 636 U0 Brn
E-mail: info@edupreduct.com ' : cdaiasics
- ( 44 Jq 45 '}5
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pecifikace nabidky

Nabizené zafizeni, modularmni systém BIOPAC umoziiuje simultanné monitorovat a
zaznamenavat vybrané fyziologické funkce (EEG, EKG, EDA, RSP a SKT) fidice béhem jizdy
na fidi¢ském simulatoru nakladniho vozidla a rovnéz mimo pracovisté zadavatele. Zafizeni je
pfenosné a umoZiuje digitalni zpracovani zaznamenanych dat a zajistuje:

o Pripojeni a obsluhu vSech vstupl mérenych funkci

e Vypocet pozadovanych hodnot a parametrii mérenych signall

o Zobrazeni vystupnich dat na monitoru

e MozZnost nastavit parametry méficich kanald, napf. citlivost, rozsah

Zakladni jednotkou modularniho systému BIOPAC je MP160WSW s 16-bitovym A/D
pfevodnikem, jehoz soucasti je i software pro zaznam, zpracovani a analyzu signald s nazvem
AcgKnowledge pro operacni systém Windows.

Seznam modull a pfislu$enstvi tvofici nabizeny systém

Mnozstvi  Oznadeni Popis (anglicky)
1 MP160WSW MP160 System with AcgKnowledge - Windows
5 BN-EEG2 BioNomadix 2Ch EEG Amplifier
5 BN-ADAPT-TP3 BioNomadix 3x Touchproof lead, stackable jumper
5 BN-ADAPT-TP2 BioNomadix 2x Touchproof lead, stackable jumper
(LL% 5 JUMP100C 100C Series jumper lead - 10 cm (each)
1 BN-EEGCAP-SYS  EEG cap system for BN-EEG, 10/20 montage, - MEDIUM
1 BN-CAP-SMALL Cap for BN-EEGCAP-SYS: -SMALL
1 BN-CAP-LARGE Cap for BN-EEGCAP-SYS: -LARGE
. 1 BN-RSPEC BioNomadix RSP & ECG Amplifier o
@ 1 BN-RESP-XDCR Respiration Xdcr - BioNomadix
é 1 BN-EL30-LEAD3 Electro Lead 3x30cm BioNomadix
w 1 EL504 Cloth Base Electrodes (Pkg. 30)
4 BN-PPGED  BioNomadix PPG & EDA Amplifier .
< 1 BN-EDA-LEAD?2 Electro Lead 2x15cm Bionomadix, use for EDA only
LIQ-I 1 EL507 EDA (Isotonic Gel) Snap Electrodes (Pkg. 100)
1 GEL101 Isotonic Electrode Paste for EDA/GSR (4 oz)
— 1 BN-SKT2 BioNomadix 2Ch SKT Amplifier
% 1 BN-TEMP-B-XDCR Temp Fast Resp Xdr -BioNomadix
1" vI—NISO - Input signal isolated;dapter (to connec;“éxt. equiprﬁie}lt')w -

Zakladni jednotka MP160WSW umozriuje pfipojeni az 16 nezavislych kanalu, z nichZ kazdy
muaZe synchronné s ostatnimi prenaset signal dané fyziologické funkce. Nabizena sestava
vyuziva 10 kandlu pro EEG, 1 kanal pro EKG, 1 kanal pro RSP, 1 kanal pro EDA a 1 kanal pro
SKT. Systém je mozné rozsifit v budoucnosti o dal$i moduly pro méfeni EMG a EOG.



Jednotlivé moduly (BioNomadix) komunikuji se zakladni jednotkou bezdratové, pficemz
samplovaci frekvence snimanych signall fyziologickych funkci je 2000 Hz.

Pro méfeni EEG slouzi modul BN-EEG2 (dvoukanélova). Kromé 5 modul(i BN-EEG2, nabidka
obsahuje 3 EEG Cepice s konektory pro signalni svody dle normy 10/20 (malou, stfedni a vétsi
velikost), vodivy gel uréeny pro Elektroencefalografickou vySetfovaci metodu a dal$i nezbytné
pfisluSenstvi pro fadnou funkci snimani a vedeni signalu.

Pro méfeni EKG a monitorovani dychani (RSP) slouzi modul BN-RSPEC, pfitemz z pribéhu
EKG je mozné pomoci SW AcqKnowledge vyhodnocovat HRV — variabilitu srdeéniho rytmu a
frekvenci srdec¢niho tepu.

Pro méfeni vodivosti pokozky (EDA - elektrodermalni aktivity) slouzi modul BN-PPGED.

Pro méfeni teploty téla slouzi modul BN-SKT2. Doba odezvy senzoru teploty BN-TEMP-B-
XDCR je 0,6 sec.

Posledni poloZka v nabidce INISO (viz tab. vy$e) slouzi k snimani synchronizaéniho signalu z
vnéjsiho zafizeni.

Software AcqKnowledge (soucast zakladni jednotky MP160WSW) umoziiuje nasledujici
funkce:

¢ Vedkerd data, ktera jsou méfena, je mozné archivovat v zaznamenavané kvalité a
frekvenci.

o Obsahuje jasné propojeni prib&hti fyziologickych kfivek a jim adekvatnich &iselnych
vyjadieni. Umoznuje vymezeni libovolné oblasti ¢iselné mnoziny a néasledné grafické
zobrazeni prib&hu a naopak. Dale umoziiuje prochazeni dat po ¢asové ose.

e Se zaznamenanymi daty je mozné pracovat v prostfedi Microsoft EXCEL i v programovém
prostfedi MATLAB

e Vedkera méfena data je mozné zobrazit b&hem aktualniho snimani fyziologickych funkci.

o Software umozZiiuje textovych komentafu k jednotlivym sekvencim pribéhll a ¢asovym
znatkam

e Obsahuje rdzné typy zobrazeni signalu

e Obsahuje moznost zobrazeni kfivek kanall pohromadé a rovnéz zobrazeni prab&hd
jednotlivych kanall individuainé

e UmozZniuje praci s vybranymi segmenty kompletnich pribéht fyziologickych funkei, jejich
znackovani, odstranovani apod

e Software obsahuje filtry, které umoziuji nastaveni meznich bodl (nizké a vysoké
propusté) nebo urcity rozsah kmitocéth pribéhd, které budou filtrovany.

o Software umoziuje funkéni digitalni pasmovou filtraci, frekvenéni analyzy, 2D ¢asové
frekvenéni analyzy, stanoveni okamzZitych hodnot amplitud a frekvenci

o Software obsahuje statistické funkce pro vyhodnoceni signalu (efektivni hodnota, stfedni
hodnota, stanoveni maxima a minima, korelace atd.).

e Software obsahuje funkci Rychlé Fourierovy transformace (FFT) jakoZto efektivniho
algoritmu pro vypocet Diskrétni Fourierovy transformace (DFT) a jeji inverze.

o Software obsahuje moznost ovéfeni spravné funkcénosti elektrod aktivnich kanald
fyziologickych funkci a verifikace zaznamu.



e Zafizeni musi umoznuje rozlozit EEG signal do pfisludnych frekvenénich pasem
o Delta0.5-4 Hz
o Theta 4-8 Hz
o Alpha 8-13 Hz
o Beta 13-30 Hz
e PFi méfeni dechu zaznamovy systém je schopny méfit a nasledné ciselné i graficky
zobrazit dechovou kfivku a to synchronné s ostatnimi pribéhy aktivnich fyziologickych
funkci
e PFi méfeni SKT zaznamovy systém je schopny méfit a nasledné Ciselné i graficky zobrazit
okamzité zmény teploty téla a to synchronné s ostatnimi priibéhy aktivnich fyziologickych
funkci
e Systém méfi elektrodermalni aktivitu
e Systém je kompatibilni s operaCnim systémem Windows® 10/8/7

Dalsi, detailngjsi informace o uvedenych produktech BIOPAC jsou uvedené v produktovém
listu (Product sheet) — viz nize, pfipadné na webovych strankach www.biopac.com
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BIONOMADIX SERIES

The BioNomadix system is a wireless, multi-channel physiological recording
platform. Its untethered design allows for nearly unlimited freedom of movement
and unsurpassed comfort, enabling subjects to easily relax into their protocol.
There are twelve different BioNomadix modules sets, each consisting of a
matched transmitter and receiver specifically optimized for desired physiological
signals. Multiple BioNomadix module sets (typically eight maximum) can be used
to create a customized BioNomadix system.

Each BioNomadix module set is capable of recording of two independent channels, with the exception of the
Accelerometer module, which records three channels.

BIONOMADIX TRANSMITTER AND RECEIVER SETS

BN-ACCL3 BioNomadix Accelerometer BN-DYNEMG BioNomadix Dynamometry and EMG
BN-ECG2 BioNomadix 2-Channel ECG BN-EOG2 BioNomadix 2-Channel EOG

BN-EEG2 BioNomadix 2-Channel EEG BN-NICO BioNomadix Cardiac Output

BN-EGG2 BioNomadix 2-Channel EGG BN-RSP2 BioNomadix 2-Channel Respiration
BN-EMG2 BioNomadix 2-Channel EMG BN-RSPEC BioNomadix RSP and ECG
BN-PPGED BioNomadix PPG and EDA BN-SKT2 BioNomadix 2-Channel Skin Temp
BN-GONIO BioNomadix 2-Channel Goniometry BN-STRIKE BioNomadix 2-Channel Heel/Toe Strike

BioNomadix BN-GYRO-75 and BN-GYRO-300 Angular Rate Sensors are discontinued items.
BIONOMADIX TRANSMITTER ONLY

BN-ACCL3-T Accelerometer BN-DYNEMG-T Dynamometry and EMG
BN-ECG2-T  2-Channel ECG BN-EOG2-T 2-Channel EOG
BN-EEG2-T 2-Channel EEG BN-NICO-T Cardiac Output
BN-EGG2-T 2-Channel EGG BN-RSP2-T 2-Channel Respiration
BN-EMG2-T 2-Channel EMG BN-RSPEC-T RSP and ECG
BN-PPGED-T PPG and EDA BN-SKT2-T 2-Channel Skin Temp
BN-GONIO-T Goniometry BN-STRIKE-T ~ 2-Channel Heel/Toe Strike

< Click to view a BioNomadix System Diagram.

BIONOMADIX LOGGER (BN-LOGGER)  Get the real-world data your application demands!

BioNomadix Loggers wirelessly record physiological data as subjects freely and naturally live their lives—record
from up to three dual-channel wearable BioNomadix Transmitters™ plus a built-in accelerometer. Sync the
BioNomadix Logger with GPS for a correlation between physiological and location data.

Use as a stand-alone system with AcqKnowledge or combine with BioNomadix Receivers and a computer
running AcqKnowledge:

« Sync Transmitters to the Logger mode for remote data logging

« Combine Transmitters with BioNomadix wireless Receivers to
operate in the lab for real-time telemetry.

The compact Logger device provides a color display for visual
feedback, speaker for auditory feedback, vibration for haptic feedback,
voice journal for participant comments, event markers, and alarms.
Includes micro-USB to USB cable for charging/data transfer, AC
Charger and belt case.

Existing BioNomadix devices require a firmware upgrade to be
compatible with Loggers—see BN-TX-UPG online for details.

BIOPAC Hardware | BioNomadix Series | Page 1-25
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BioNomadix Logger Specifications
Weight: 121.2 grams Transmitter: Ultra-low power 2.4 GHz bi-directional digital RF transmitter
Dimensions: 9.42cm x5.76 cmx2.3cm  Rate: 2 kHz, maximum
Screen: Color, 6 cm diagonal Operational range: 1 meter (line of sight, approx.)
Memory: 8 GB Charger: Integrated USB charger with AC wall adapter BN-LOG-CHRG
Battery: 1800 mAh Lithium-ion Compliance: FC, CE, IC, VCCI -FCC Part 15 B FCC ID: ZWIBNXT1, IC: 9901A-
Operating time: 24 hours (recording) BNXT1

Click to view a BioNomadix Logger System Diagram.
BIONOMADIX ELECTRODE LEAD SET

BN-EL15-LEAD2 Electrode Lead 2 x 15 cm to BioNomadix
BN-EL15-LEAD3 Electrode Lead 3 x 15 cm to BioNomadix
BN-EL30-LEAD2 Electrode Lead 2 x 30 cm to BioNomadix
BN-EL30-LEAD3 Electrode Lead 3 x 30 cm to BioNomadix
BN-EL45-LEAD2 Electrode Lead 2 x 45 cm to BioNomadix
BN-EL45-LEAD3 Electrode Lead 3 x 45 cm to BioNomadix
BN-EL50-LEAD2 Electrode Lead 2 x 50 cm to BioNomadix BN-NICO
BN-EL50-LEAD4 Electrode Lead 4 x 50 cm to BioNomadix BN-NICO
BN-EDA-LEAD2 EDA Electrode Lead 2 x 15 cm to BioNomadix BN-PPGED
BN-EDA25-LEAD2 EDA Electrode Lead 2 x 25 cm to BioNomadix BN-PPGED

BN-ADAPT-2 Adapter 2 x 10 cm for connecting 1.5 mm Touchproof leads to BN Transmitter
BN-ADAPT-3 Adapter 3 x 10 cm for connecting 1.5 mm Touchproof leads to BN Transmitter

BIONOMADIX TRANSDUCERS

BN-PULSE-XDCR  Pulse Transducer for BioNomadix BN-PPGED
BN-PULSEEAR-XDR Pulse Earclip Transducer for BioNomadix BN-PPGED
BN-RESP-XDCR Respiration Transducer for BioNomadix BN-RSP2 or BN-RSPEC
BN-TEMP-A-XDCR  Skin Temp Skin Transducer for BioNomadix BN-SKT2
BN-TEMP-B-XDCR Fast-Response Temp Transducer for BioNomadix BN-SKT2
BN-STRIKE-XDCR  Heel-Toe Strike Transducer for BioNomadix BN-STRIKE
BN-GON-110-XDCR Twin-axis Goniometer Transducer for BioNomadix BN-GONIO
BN-GON-150-XDCR Twin-axis Goniometer Transducer for BioNomadix BN-GONIO
BN-TOR-110-XDCR Single-axis Torsiometer Transducer for BioNomadix BN-GONIO
BN-TOR-150-XDCR Single-axis Torsiometer Transducer for BioNomadix BN-GONIO
BN-GON-F-XDCR  Single-axis Goniometer Transducer for BioNomadix BN-GONIO

BIONOMADIX ACCESSORIES
BioNamadix Shirt

BN-SHIRT-XS BioNomadix Shirt - XS BN-SHIRT-L BioNomadix Shirt - Large
BN-SHIRT-S BioNomadix Shirt - Small BN-SHIRT-XL BioNomadix Shirt - XL
BN-SHIRT-M BioNomadix Shirt - Medium

Straps

RXSTRAPBN-20 BioNomadix Strap 20 cm x 25.4 mm
RXSTRAPBN-33  BioNomadix Strap 33 cm x 25.4 mm
RXSTRAPBN-76 BioNomadix Strap 76 cm x 25.4 mm
RXSTRAPBN-137 BioNomadix Strap 137 cm x 25.4 mm

EEG Caps (for BN-EEG2)

BN-EEGCAP-SYS BioNomadix 10/20 EEG Cap System

BN-CAP-SMALL  BioNomadix EEG Cap — Small (50-54 cm)

BN-CAP-MEDIUM BioNomadix EEG Cap — Medium (54-58 cm)

BN-CAP-LARGE BioNomadix EEG Cap — Large (58-62 cm)

Charger

BN-BAT-CHRG for Transmitters, BN-LOG-CHRG for Loggers — full charge lasts 72-90 hours, full charge in
approximately one hour. Charger provides a lifespan of 500 charge/discharge cycles—or 35,000 hours!

BIOPAC Hardware | BioNomadix Series | Page2-25
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BIONOMADIX BIOSHIRT (BN-BIOSHIRT)

Smart shirt simultaneously acquires ECG and Respiration data while subjects roam freely

The lightweight, comfortable BioNomadix BioShirt contains a respiration sensor and fabric electrodes to
wirelessly record both respiration and ECG while ambulatory subjects move freely and perform tasks in short or
long-term studies, in the lab, or in the real world. The shirt connects to a wireless BioNomadix BN-RSPEC
Respiration & ECG Transmitter that is placed in a small pocket on the front of the BioShirt—no electrodes, gels,
or wires to fuss over. Transmit data to either a stand-alone BioNomadix Logger or an MP (60,150 System with
matched BioNomadix Receiver module.

BioNomadix wireless recording and Acqlnowledge sofiware provide a powerful, complete, wireless solution that
supports advanced analysis for applications and measurements for a variety of physiological parameters,
including: Heart rate, respiration rate, Heart rate variability (HRV), Respiratory Sinus Arrhythmia (RSA), etc.

Combine with the Logger, GPS tracker, Eye Tracking glasses, and other wireless sensing devices

for comprehensive analysis of your subject’s experience. The Logger’s accelerometer can provide activity
information, the GPS will provide a history of a subject’s movements, Eye Tracking glasses provide Gaze/Event
overlay on Video, etc.

Sized separately for men (82-102 cm) and women (69-89 cm), for a snug fit below the bust to maintain scnsor
contact.

BIOSHIRT SPECIFICATIONS

Attachment Features: Single-pocket Smart Shirt holds BN-RSPEC Transmitter (Respiration and ECG),
woven-in fabric electrodes

Materials: 76% Nylon/Polymid, 23% Elastane, 1% Polyester

Sizes:

(M = Male, F = Female) BN-BIOSHIRT-MS (82-86 cm) BN-BIOSHIRT-FXS (69-73 cm)
BN-BIOSHIRT-MM (86-90 cm) BN-BIOSHIRT-FS (73-77 cm)
BN-BIOSHIRT-ML (90-94 cm) BN-BIOSHIRT-FM (77-81 cm)
BN-BIOSHIRT-MXL (94-98 cm) BN-BIOSHIRT-FL (81-85 cm)
BN-BIOSHIRTMXXL (98-102 cm) BN-BIOSHIRT-FXL (85-89 cm)

Care Instructions: Wash separately, line dry, no fabric softener

BIOPAC Hardware | BioNomadix Series | Page 3-25
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SETUP OVERVIEV

1. Setup the BioNomadix transmitter with subject. 17

_ e HIONOMADIX

2. Setup the BioNomadix receiver. »

3. Setup the software.
HARDWARE SETUP
Transmitter and Receiver units are shipped as a matched pair and must always be used as a pair (see serial number
and ID sync options). Up to 16 channels per BioNomadix system can be monitored simultaneously, returning data
quality equal to standard BIOPAC MP modules. Normal operating range between transmitter and receiver is 10

meters line of sight in standard laboratory environments. For additional guidelines, see BioNomadix Operational
Range and Characteristics on page 11.

win i

BIONOMADIX TRANSMITTEH

oetubd
=] § e

1. Connect the electrode lead set or transducer to the BioNomadix [ s \
Transmitter module inputs. Squeeze lock connector and push until it ' Q) 1D o |
clicks into place. CH A and CH B require an appropriate lead setor g, oq H1ONOMADIX
transducer based on signal type. ,. OD‘ . |

2. Attach electrodes and electrode leads or transducer to the Subject \

Position. .Q,r.:‘éuf . jl (4] ,/

3. Secure the Transmitter module on Subject, (i.e. with a strap, or inside a BioNomadix shirt pocket).

For optimum results, the BioNomadix Custom Sport Shirt or BioShirt is recommended. This
specially-designed shirt is made of a lightweight material with numerous “pockets” for housing
multiple transmitters. The BioNomadix Shirt incorporates zippered openings for positioning
electrode leads properly. The BioNomadix BioShirt has one pocket for use with a BN-RSPEC
(Respiration and ECG) Transmitter and “smart” clectrodes woven into the fabric.

4. Set the power switch on the BioNomadix Transmitter to ON. The Status light will flash sequences based
upon connectivity and battery life.

5. Double blinks occurring every two seconds indicate successful pairing and normal operation between
transmitter and receiver.
CONTROLS
ID: Press to illuminate Status light of matching Receiver unit.
On/Off: Power switch for the transmitter. The transmitter power must be turned OFF for charging.

Status: Solid amber when battery power is low. Approximately one hour of operation remains after light
turns amber, full-charge with BN-BAT-CGR battery charger typically requires one hour.

Channels: Connect the electrode leads to the matched BioNomadix Transmitter module inputs. (Squeeze lock
connector and push until it clicks into place).

BIONOMADIX RECEIVER

BEFORE BEGINNING:
» Decide whether one or both available channels will be used. (If using only one channel, set “*” to
ON and “B” to OFF.)

» Decide which channel bank will be used and select “X” or “Y.”
»  Set channel slider to correct position.

» Attach Receiver unit to the right side of the MP160/150 unit, or the left side of the IPS100C. The
Status light will turn green when communicating with transmitter. As with standard BIOPAC
hardware, additional modules can be attached to the receiver.

» Set desired channel options on the Receiver module.

BIOPAC Hardware | BioNomadix Series | Page 4-25
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(ﬁ,y) The RSPEC Receiver unit is depicted, but controls operate similarly for all units.
g

RSPEC-R ) Wireless antenna input

Status Receiver LED: Steady green when paired with transmitter. Blinks amber once per
RSIAX v y second when communication is interrupted.

18

g ? Input Signals: - B=@

4 8 “.”  Assigns the input signals for channels 1-8.

. “B”  Assigns the input signals for channels 9-16.

i b on/off ®

Enables or disables module channels: “ \” channels 1-8 “” channels 9-16.
RSF X/Y channel banks

Selects between “X” channel bank or “Y” channel bank.

“.” Xbankis 1-4, Y bank is 5-8.

“1” X bankis9-12, Y bank 13-16.

NOTE: “ ” or “E” banks that are turned off will free up those associated Analog

18
x
Y
. channels for use by other signal types.
—
¥

. Cal: Recessed Calibration button. NOTE: Calibration is not required, most users
© « BlOPAC . S
© S 7 can use factory presets. Calibration is an advanced procedure.

e

TRANSMITTER BATTERY LIFE
Transmitter battery life is described below as a change of color in the sequence of LED flashes.

LED Color Pattern Charge %

green . ¢ 75% - 100%
yellow 50% - 75%
yellow yellow 25% - 50%
yellow yellow yellow 5% -25%

yellow yellow yellow yellow <5%

IMPORTANT: If the transmitter is to be stored for prolonged periods, it is strongly recommended that the
battery be fully charged and the transmitter turned off prior to storage. Failure to do so may
result in permanent damage to the battery.

SOFTWARE SETUP
Recording data with AcqKnowledge software
After completing setup, click Start in the AcqKnowledge software to begin recording data.

If the paired signal is interrupted due to electrical interference or a subject wandering out of range, the most
recently-acquired data point will be retained, with normal acquisition continuing once communication is
reestablished. Sce also: BioNomadix Operational Range and Transmission Characteristics.

BIOPAC Hardware | BioNomadix Series | Page 5-25
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BIONOMADIX ELECTRODE LEADS
All BioNomadix electrode leads use lightweight, insulated tinsel wire 1.25 mm OD with female mini-pinch clips
and squeeze lock connectors

2-LEAD BIONOMADIX ELECTRODES LEADS

Lead wires: 2 (red and white)

Electrode clips: 2

Length: BN-EL15-LEAD2: 15 cm, BN-EL30-LEAD2; 30 cm, BN-EL45-LEAD2; 45 cm

Interface: Secondary channel lead for the following BioNomadix Transmitters: BN-ECG2, BN-
EEG2, BN-EGG2, BN-EMG2, BN-EOG?2, (first channel leaa' should be a BN-ELxx-
LEAD?3 three lead set to establish ground). ) EDA or NIC

2 l[‘\[MLL)P\ NICO - BN-EL50-LEAD2

Lead wires: 2 (insulated leads black)

Electrode clips: 2 (alligator clips with teeth)

Length: 50 cm

Interface: NICOCHA orCHB

To climinate redundant ground leads for biopotentials, use 3-lead for primary
input and 2-lead for secondary input for each BioNomadix unit.

EAD BIONOMADIX ELECTRODES LEADS

3-

Lead wires: 3 (red, white and black)

Electrode clips: 3

Length: BN-EL15-LEAD3; 15 cm, BN-EL30-LEAD3; 30 cm, BN-EL45-LEAD3; 45 cm

Interface: Primary and secondary channel lead for the following BioNomadix Transmitters: BN-ECG2,

BN-EEG2, BN- EGG2 BN EMG2, BN-EOG2.

Do not use /(; DA or NICO!

4-LEAD BIONOMADIX ELECTRODE LEADS

Leads: 4 (red x 2 and white x 2)

Electrode clips: 4

Length: BN-EL50-LEAD4; 50 cm

Interface: designed for BN-NICO: CH A or CH B (can be

used with other BioNomadix biopotential transmitters) i

Sample connection for BN-EL50-LEAD4 leads and EL500 paired i ";5;"

spot electrodes (right). 2oty NG
EDA BIONOMADIX ELECTRODE LEADS . .

Leads: 2 (red and black) Sy -;J '

Electrode clips: 2 ‘ l

Length: BN-EDA-LEAD2; 15 cm, BN-EDA25-LEAD2; 25 cm

Interface: Only use in CH B EDA on wireless BioNomadix Transmitter BN-PPGED
BIONOMADIX TO TOUCHPROOF ADAPTERS

Leads: 2 (red and white, BN-ADAPT-2) or 3 (red, white and black, BN-ADAPT-3)

Electrode clips: 2 (BN-ADAPT-2) or 3 (BN-ADAPT-3)

Length: 10 cm

Interface: Use these adapters to connect 1.5 mm Touchproof electrodes to a BioNomadix transmitter.

BIOPAC Hardware | BioNomadix Series | Page 10-25
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BIONOMADIX OPERATIONAL RANGE AND TRANSMISSION CHARACTERISTICS

The BioNomadix system is a very low power transmission system designed for physiological measurements in a
laboratory setting. In this explanation, a BioNomadix transmitter is referred to as series BN-Tx and a BioNomadix
receiver as series BN-Rx.

Primary design objectives for the BioNomadix system:

1) BN-Tx and BN-Rx units to emulate operation, as if 5) Quick recharge time, under one hour
“attached by cable” 6) Bn-Tx units to be as lightweight, rugged

2) Transmission effects not to disturb physiological source and small as possible

3) Classification subject to class B digital device pursuantto  7) Minimal user setup required, simply
FCC part 15 power up and start collecting data

4) Long BN-Tx operational time, after recharge

A primary objective of the BioNomadix Systcm is that it cannot behave in a fashion that would permit any arbitrary
time delay between transmitter and receiver. This objective is critical for the BioNomadix System because it insures
robust time synchronization between any BN-Tx units and external hardware. Because of the requirement to “behave
as though a cable connects BN-Tx and BN-Rx”, the BioNomadix System required a special and optimized protocol to
insure the best possible attempts to send data, within a limited (10 sample) time frame. If data could not be sent within
this time frame, then data would be replaced with the last data value sent for a short time period (for up to about one
second) thereafter until finally, assuming a reconnect was not possible, the transmitted data (not received) will be
identified as null (zero) values.

The BioNomadix System operational transmission range is 10 meters line-of-sight, typical, in standard laboratory
environments. Operational range can vary depending on factors such as presence of electromagnetic interference,
multi-path, or radio frequency signal blocking. In the event of a communications failure, BioNomadix Tx and Rx
modules will attempt to re-establish communications until such communications can be re-established.

BioNomadix Tx are purposely kept at very low power so as not to disrupt the sensitive biophysical parameter
measured, to enhance battery life, and to satisfy the relevant FCC regulations. If a BN-Tx and BN-Rx pair is used
outside of the laboratory (without the benefit of multi-path) and if the BN-Tx is line-of-sight blocked from the BN-
Rx, then communication dropouts are increasingly likely. A functional solution is to keep the BN-Tx and BN-Rx in
constant line-of-site view.

BioNomadix signal performance is best with “line-of-sight” connection from transmitter unit to receiver unit. Signal
dropouts happen when a conductive surface (metal or human body) is placed between the transmitter and receiver
unit. If this happens, and there are no other radio frequency reflective surfaces in the room, then the radio waves can’t
get from transmitter unit to receiver. This phenomenon is referred to as “body-blocking.” The solution is to place the
transmitter and receiver units closer together and to eliminate potential for body-blocking.

Case 1: Multiple people wearing BioNomadix Tx units are walking around in a room and the BN-Rx units are placed
in a nearby room. Periodically, when body blocking occurs, short signal dropouts are noted.
! ' Place the BN-Rx units, with MP160/150, directly above the subjects in the room. This will greatly
minimize the potential for body-blocking, from Tx unit to Rx unit, as subjects move around.

Case 2: Multiple people wearing BioNomadix Tx units are sitting in a room with a central table. The BioNomadix Rx
units are placed in a nearby room. Periodically, when body blocking occurs, short signal dropouts are noted.
volurion 7- Mount the receiver (BN-Rx) units, with MP160/150, underneath the center of the table, around
which the subjects are sitting. Mount a platform to the underside of the table and rest the receiver with
MP160/150 on it. This situation places the receivers just one or two meters away from the transmitters
attached to the subjects.

Case 3: Body-blocking can't be prevented.
Soluiion 3: Consider using BIOPAC's TEL100C Telemetry Sysiem instead of the BioNomadix wireless
system. The TEL100C comes standard with a 10-meter (extendable to 60 meters), thin, lightweight signal
transmission cable and will not exhibit any body-blocking issues because the data is transmitted via shielded
coaxial cable and is immune to any RF signal interference,

BIOPAC Hardware | BioNomadix Series | Page 11-25
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Emitter/Detector Wavelength:
Optical LP Filter Cutoff:

Nominal Output:

Power:

Sterilizable:

Dimensions (L x W x H):
Transducer Weight:
Interface:

Pulse Earclip Transducer
Emitter/Detector Wavelength:
Optical Low Pass Filter Cutoff

Wavelength:

Nominal Output:

Power:

Sterilizable:

Dimensions (L x W x H):
Transducer Weight:
Interface:

Respiration Transducer
Response:
Circumference Range:
Dimensions:

Weight:

Sterilizable:

Variable Resistance Output:
Cable:

Interface:

QALD 3 ol
BN-PULSE-

860 nm £ 60 nm
800 nm

The operational range of the emitter and detector falls within the wavelength
range of 800 nm to 920 nm. The filter is placed over the receiver; the filter of
800 nm is an optical lowpass, so wavelengths longer than 800 nm will pass
thru.

20 mV (peak-peak)

10 mA drive current

Yes (contact BIOPAC for details)

16 mm x 17 mm x 8 mm

4.5 grams Cable: 45 cm

only use in CH A PPG on the BioNomadix BN-PPGED

-PULSEEAR-XDR

BN

890 nm (nominal maximum)
ambient visible light filter

The transducer operates with the BioNomadix Pulse Transmitter (BN-
PPGED) and consists of a matched infrared emitter and photo-diode, which
transmits changes in infrared reflectance resulting from varying blood flow.

800-1,000 nm (70% spectral response)

20 mV (peak-peak)

10 mA drive current

Yes (contact BIOPAC for details)

16 mm x 17 mm x 8 mm

4.5 grams Cable length: 80 cm

only use in CH A PPG on the BioNomadix BN-PPGED
BN-RESP-XDCR

True DC

15 cm x 150 cm (increase with a longer strap)

66 mm (long) x 40 mm (wide) x 15mm (thick)

18 grams

YES: use standard gas sterilization techniques [i.e., Ethylene Oxide (EtO)]
5-125 KOhm

30cm

BN-RSP2 CH A RSP or CHB RSP, or BN-RSPEC CHA RSP

BIOPAC Hardware | BioNomadix Series | Page 12-25
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Pressure Range:
Error Band:
Accuracy:
Output:

Bulb Diameter:
Bulb Length:
Weight:

Cable Length:
Interface:

i ransaucet

Heel-Toe Strike Transduce
Nominal Output Range:
Nominal Contact Force:
Attachment:

FSR Dimensions:

FSR Active Area:

Interface:

oL

Skin Temperature Transducer

Nominal Resistance:

Maximum operating temperature:

Accuracy and Interchangeability:
Response Time:

Compatibility:

Sterilizable:

Cable:

Dimensions:

Interface:

Skin Temperature Transducer

Nominal resistance:

Maximum operating temperature:

Accuracy and Interchangeability:
Response Time:

Compatibility:

Sterilizable:

Cable:

Dimensions:

Interface:

BIOPAC Hardware |

BN-CLENCH-XDCR

0 to 1.0546 Kg-f/lem"2 (0 to 15 psi)
+ 2% full scale

1+25% full scale — best fit straight line
25 mV/0.01 Kgf/lcm”2 (0.176 V/psi)
5.8 cm

11.1cm

108 grams

45 cm

Use with the BN-DYNEMG Dynamometer and EMG module

BN-STRIKE-XDCR

-1 to +1 Volt

200 g to indicate heel-toe strike

TAPE 1, TAPE 2, vinyl electrical or duct tape

18.3 mm (dia) x 0.36 mm (thick) and 30 cm pigtail lead

12.7 mm diameter
BN-STRIKE transmitter (STRK A, STRK B)

BN-TEMP-A-XDCR

2252 ohm at 25° C

60° C

0.2°C

1.1 sec (attached to skin)

YSI series 400 temperature probes

YES (contact BIOPAC for details)

30 cm

9.8 mm (diameter) x 3.3 mm (high)
BN-SKT2 only: CH A SKT and/or CH B SKT

BN-TEMP-B-XDCR (Fast Response)
2252 ohm @ 25° C

60° C (when used with BN-SKT2)

0.2°C

0.6 sec (in air)

YSI series 400 temperature probes

YES (contact BIOPAC for details)

30 cm

1.7 mm (diameter) x 5 mm (long)

BN-SKT2 only: CH A SKT and/or CH B SKT

BioNomadix Series |

www.biopac.com
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Goniometer & Torsiometer Transducers BN-GON-XDCR, BN-TOR-XDCR, BN-GON-F-XDCR
Use with BN-GONIO Goniometry Module.

8 A D
c E F
' L]
| = =03 (
Part ®
BioNomadix via BN-GONIO BN GON BN GON BNTOR BNTOR | BN GON
110 XDCR 150 XDCR 110 XDCR 150 XDCR F XDCR
Number of channels 2 pd 1 1 1
Measuring range £150 £150 150 £150 £150
Dimensions mm
A Maximum 110 150 110 170 35
A Minimum 70 100 70 115 30
8. 80 70 60 70 18
C. 18 18 18 18 8
0. 54 54 54 54 15
E 20 20 20 20 8
F. - ] E 8 5
Bend radius (mm) - min. 18 18 18 12 3
Weight (g) - 23 25 22 23 &
Crosstalk' £5% £5% NA NA N/A
Nomina! Output 5 JVidegree normakzed 1o 1 V exciuson
Temperature Zero Drift 0 15 degrees angle / °C
Cable length &m
Endbiock height Cable end 94 mm. distal end 8 2 mm
Transducer type Strain gauge
Life* 600.000 cydes minmum
Accuracy £2° measured over 90" from neutral posdion
Repeatabiiny Batter than £1
Analog resolution Infinite
Operating temp range Q" to +40° C
Storage temp range 200 Cto +S0° C
Operating/Storage 30% to 75%
humidity range
Atmospheric pressure range
Operation 700hPa o 1080hPa
Storage 500hPa o 1080hPa
Speafication of crosstalk for @1 Duometnngs twan s 50 sones gomomterns o meavged over ' & 10 o a
pount 1 oved thicugh 60 from the seutrd powtion i cne plane without mosement i e orthogonal plane

then the semsw outpedt n the crthogonal plane may change by & mumam + 3

L ife test remdts v 0 boen aoliected by Cycling the svemsony through moy onents that woudd happen dunng
everyday we  For evample. plociag & sensce on an adult elbow snd moving from the neural pestion
mapomum Sewon and back 10 the neutral positscen. the wut will functon for a meremum of 600,000 eycies

BIOPAC Hardware | BioNomadix Series | Page 14 -25
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BIONOMADIX ACCESSORIES SPECS

Attachment Features: 22 pockets: 2 neck front, 2 neck back, 4 chest center, 4 back center, 2 hip front, 2
hip back, 3 left arm, 3 right arm
4 zippers: right front from arm to hip, left back from shoulder to hip, right and left
under arm from neck front to neck back
4 strap bands: 4 rows of strap bands (2 loops front, 2 loops back) for RSP
transducer strap

Materials: Black 6 oz. eyelet mesh 88% Polyester / 12% Spandex; metal zippers

Sizes: BN-SHIRT-XS extra small BN-SHIRT-L large
BN-SHIRT-S small BN-SHIRT-XL extra large
BN-SHIRT-M medium

Care instructions: Machine Wash, Warm / Line Dry

BioNomadix Strap

Dimensions: Length 20 cm, 33 cm, 76, cm, 137 cm (all widths 2.5 cm)

Material: stretch Velcro® - hook/loop type

Use with: BioNomadix Transmitters

Length: RXSTRAP-BN-20; 20 cm RX-STRAP-BN-33; 33 cm
RXSTRAP-BN-76; 76 cm RXSTRAP-BN-137; 137 cm

BioNomadix 10/20 EEG Cap System

Attachment: Ribbon cable (25 cm) from cap to 19 Touchproof (1.5 mm) sockets

Material: Lycra

Use with: BN-EEG2

Lead adapters: BN-ADAPT-TP2 or BN-ADAPT-TP3 depending on sites to be recorded

Sizes: BN-CAP-SMALL (50-54 cm,) BN-CAP-MEDIUM (54-58 cm,)
BN-CAP-LARGE (58-62 cm)

Components: 1 x medium cap with 19-pin ribbon cable

1 x mating cable with 1.5 mm Touchproof connectors
2 x earclip reference electrodes

1 x blunt-tipped syringe

1 x EEG recording gel

1 x chest harness (holds cap in place)

1 x liquid soap (to wash cap after use)

WHITE TIP WIRE COLOR RED TIP
Fpl Brown Fp2
F3 Red F4
C3 Orange C4
P3 Yellow P4
01 Green 02
F7 Blue F8
T3 Violet T4
TS Gray T6
Gnd White Cz
Fz Black Pz

BIOPAC Hardware | BioNomadix Series | Page 15-25
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Connector:

Number of cells:

Charger current

Current tolerance:

Voltage limit:

Voltage limit tolerance:

Operating temperature:

Input voltage:

Frequency

Wall plug:

Output cable length:

Connector

Weight:

Dimensions:

Lithium Ion Chemistry
Termination algorithm:
Termination indicated
Top-off charge:
Restart threshold:
Maintenance charge:
Charge voltage limit:
Override timer:

DC polarized squeeze-clip plug to mate with all BioNomadix Transmitters
1 L-ion

1000 mA (660 mA for IB-16800

+10%

Preset

+0.2%

0°Cto40°C

90 VAC to 240 VAC

50 Hz to 60 Hz

ships with US blades; adapters available for Euro, China or Australia

1.7 meter (~6 feet)

DC polarized squeeze-clip plug to mate with all BioNomadix Transmitters
142 grams (5 oz.)

75 mm x 51 mm x 40 mm

ccev

Current falls to limit value/5

1 hour or current falls to limit value/10

7/8 of termination voltage or every 2 hours
N/A

Preset to 4.20 V (one L-ion cell)

None

12 If the transmitter is to be stored for prolonged periods, it is strongly recommended that the
battery be fully charged and the transmitter turned off prior to storage. Failure to do so may
result in permanent damage to the batterv. To avoid shortening battery life, it is also
recommended that transmitter be disconnected from the charger prior to storing for long
periods. For extremely long-term disuse, transmitter should be charged once a month, then
disconnected between charge cycles.

BIOPAC Hardware | BioNomadix Series | Page 16-25
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BIONOMADIX COMPLIANCE STA" NT

~

n
m

m

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

INDUSTRY CANADA INFORMATION

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and
maximum (or lesser) gain approved for the transmitter by Industry Canada. To reduce potential radio
interference to other users, the antenna type and its gain should be so chosen that the equivalent isotropically
radiated power (e.i.r.p.) is not more than that necessary for successful communication.

This radio transmitter (IC: 9901A-BNXR1) has been approved by Industry Canada to operate with the antenna
types listed below with the maximum permissible gain and required antenna impedance for each antenna type
indicated. Antenna types not included in this list, having a gain greater than the maximum gain indicated for that
type, are strictly prohibited for use with this device.

WLAN antenna, maximum gain 1.5 dBi, 50 ohm

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject

to the following two conditions: (1) this device may not cause interference, and (2) this device

must accept any interference, including interference that may cause undesired operation of the device.
Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut

fonctionner avec une antenne d'un type et d'un gain maximal (ou inférieur) approuvé pour

I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage radioélectrique

a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la
puissance isotrope rayonnée équivalente (p.i.r.e.) ne dépasse pas l'intensité nécessaire a
l'établissement d'une communication satisfaisante.

Le présent émetteur radio (IC: 9901A-BNXR1) de modéle s'il fait partie du matériel de catégoriel) a été approuvé
par Industrie Canada pour fonctionner avec les types d'antenne énumérés ci-dessous et ayant un gain admissible
maximal et l'impédance requise pour chaque type d'antenne. Les types d'antenne non inclus dans cette liste, ou
dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour l'exploitation de I'émetteur.

réseau local sans fil antenne, le gain max 1.5 dBi, 50 ohm

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio
exempts de licence. L'exploitation est autorisée aux deux conditions suivantes : (1) l'appareil ne
doit pas produire de brouillage, et (2) l'utilisateur de l'appareil doit accepter tout brouillage
radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

LASS A ITE

:@ﬁgm\ 75 AAERIEEB T, JOEBLFERECHENTZ &
B ELSER-ITIERZHY ET, ZOBEAIITEHENEY 2 R E
MTALIERINBZENDHN ET, VCCI-A
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BIONOMADIX—OPTIONAL CALIBR

Supply

To use BioNomadix with the Isolated Power Supply (IPS100C), use CBL102 cable to connect the IPS100C to
the Receiver output channel. This is accessible via the front panel of the IPS100C.

v_;i:‘ 1al Validation

BioNomadix units are factory calibrated, but if user-calibration is desired for measurement verification, the
following steps may be used. Please see the appropriate section for BioNomadix calibration guidelines.

BN-ECG, BN-EEG, BN-EGG, BN- »  BN-SKT
EMG, BN-EOG BN-GON and BN-TOR
BN-EDA BN-STRIKE
BN-NICO BN-DYNEMG
BN-PPG and BN-RSP BN-ACCL
BN-ECG, BN-EEG, BN-EGG, BN-EMG, BN-EOG BIOPOTENTIAL CALIBRATION
Three alligator clips will be required to calibrate a Biopotential )
Transmitter/Receiver set. -
1) Attach alligator clip to LEAD side of electrode pinch clip
(see figure on right).
2) Connect black and white pinch clips together (this
combination is attached to signal generator ground). / B S

3) Connect red pinch clip to signal generator output for the Transmitter/Receiver set.

« ECG, EGG, EMG, EOG

The signal generator should be set to 1 mV peak to peak sine wave in the appropriate signal

frequency range for the Transmitter/Receiver set. The total gain of the Transmitter/Receiver
set is 2,000. The measured output voltage from the Receiver should be 1 mV p-p * 2000 or 2
V p-p. The maximum input signal is 10 mV p-p.

EEG

The signal generator should be set to 1 mV peak to peak in the appropriate signal frequency
range for the Transmitter/Receiver set. The total gain of the Transmitter/Receiver set is
10,000. The mecasured output voltage from the Receiver should be 1 mV p-p * 10,000 or 10 V
p-p. The maximum input signal is 2 mV p-p.

BIOPAC Hardware | BioNomadix Series | Page 18 - 25
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2 | < 1

BN

BN

BN-

EDA ELECTRODERMAL CALIBRATION

Transmitter/Receiver set can be calibrated by applying a known resistance (conductance) to the EDA
electrode pinch connectors via alligator clips. Suggested values of conductance would be 0 pSiemens (infinite
ohms — no connection) and 10 pSiemens (100 K ohms). The EDA Transmitter/Receiver set outputs +10 V for
a 50 uS measured conductance. The EDA Transmitter/Receiver set will output approximately +2 V for a 10
uS measured conductance.

g for Z: 0.8 V to 10 ohms 9 V to 100 ohms

The calibration values for Z are approximate. For a more

exact calibration for Z, introduce a 10 ohm resistor Lout Vies Vi bo
between the paired leads (lout, Vin+) and (Vin-, lin) to \ /
simulate a 10 ohm impedance magnitude. Use a 100 ohm

resistor to simulate a 100 ohm impedance magnitude. See \ J

figure at right for details: —

For the most accurate calibrations, use known impedances

(resistances) that bracket the expected high and low values /
being recorded. For conventional noninvasive cardiac
output measurements, optimal low impedance is 15 ohms Known resistor
and optimal high impedance is 40 ohms.
Mapping for dZ/dt: 0 V to 0 ohms/sec 10 V to 10 ohms/sec

The calibration values for dZ/dt can be accomplished by introducing a known and varying resistance that can
be precisely set to a specific rate of change. For calibration related to cardiac output measurements, a varying
resistance of +1 ohms/seconds to +5 ohms/second is ideal. A photonically-isolated voltage controlled
resistance can be used for this calibration. A cadmium sulfide cell in parallel with a resistance of 25 ohms can
be employed in conjunction with a signal generator driven LED to provide a varying light intensity to
modulate the resistance of the cadmium sulfide cell.

-PPG AND BN-RSP PULSE AND RESPIRATION CALIBRATION

[User-calibration not recomme , as the measurements performed are essentially dimensionless.
However it’s possnble to cahbrate the PPG Transmitter/Receiver set by introducing a variable gray-scale
density pattern to the PPG probe in a dark environment. The RSP Transmitter/Receiver set can be calibrated
by applying differing amounts of force to the RSP transducer/belt combination to stretch the belt over
different distances.

SKT SKIN TEMPERATURE CALIBRATION

Insert probe into temperature well set to the appropriate temperature. As an alternative, replace the thermistor
with known temperature(s) that reflects the specific temperature(s) simulated. The temperature probe
specifications are equivalent to YSI@ 400 series probes. The temperature range for the SKT
Transmitter/Receiver set is 13 to 51 degrees C. Using the specified temperature probe: 13 degrees provides a -
10 V output and 51 degrees provides a +10 V output.

BIOPAC Hardware | BioNomadix Series | Page 19-25
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IN-TOR GONIOMETER CALIBRATION

This is general calibration information for all BIOPAC Goniometers and Torsiometers:

When using all goniometers and torsiometers, the minimum value of bend radius must be observed at all
times, particularly when attaching and removing the sensors from the subject. Failure to do this will result in
reduced unit life or failure.

The sensors have been designed to be as light as possible and the operating force to be a minimum. This
permits free movement of the joint without influence by the sensors. The sensors measure the angle subtended
between the endblocks. Use the software calibration features (under Setup Channels) to calibrate any of the
BIOPAC series goniometers. .

Each goniometer requires a DA100C amplifier, BN-GONIO, or MP3X/45 analog input per rotational axis.
Accordingly, the twin axis goniometers will need two DA100C amplifiers, one BN-GONIO or two MP3X/45
analog channels to simultaneously measure both rotational axes.

Excitation voltages are factory preset for the various data acquisition platforms, however excitation voltages
are user-adjustable on the DA100C. Recommended excitation is +5VDC.

1. Place goniometer with care to verify that limb/joint/torso attachment will not result in over stretch at
the limits of limb/joint/torso movement

2. Put body in the first position, which brackets one end of range of movement. Press CAL 1.
3. Put body in the second position, which brackets The other end of range of movement. Press CAL 2.

STRIKE HEEL-TOE STRIKE CALIBRA

BN-Strike requires no calibration.

BN

DYNEMG CALIBRATION
The BN-DYNEMG needs consideration for calibration on pressure bulb.

The pressure bulb transducer measures applied hand grip strength, via pressure changes manifesting in the
bulb, during squeezing. The units of pressure are force per unit area. The pressure bulb transducer
configuration determines the factory preset scaling, typically in units of kg/m*m or kg/cm*cm. If another or
different calibration required, the following method can be used.

To calibrate:
1. Place bulb on flat, stable, drawing surface
2. Press CAL 1 - enter 0 kg/unit area
3. Place known weight on bulb (X- kg)
4

Use pencil to outline flattened portion of bulb on table, then slide bulb weight to the IDE to measure
flattened area outline, record this value as area "A"

5. Press CAL 2 - enter X/A kg/unit area
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BN-ACCL ACCELEROMETER CALIBRATION

Orient Transmitter unit in the X, Y, and Z directions with respect to Earth’s gravity. This action will introduce 1
G in positive axis direction and -1 G in the negative axis direction. The accelerometer Transmitter/Receiver set
has user-selectable ranges: £2, +4, +8 or £16 G. The maximum value of each range selection provides a +10 V
output and the minimum value of cach range sclection provides a -10 V output. When using the +2 G range, a + 1
G input will provide a +5 V output and a -1 G input will provide a -5 V output, when properly scaled.

The BN-ACCL has a factory default of +16 G. Use the DIP switches on the side of the BN-ACCL Receiver
Module to set the Transmitter to the desired range. If the range needs to be set to something other than +16 G,

perform the following steps prior to calibration using Earth’s gravity, as described in the previous paragraph.
1. In AcqKnowledge, select “Set Up Data Acquisition > Channels.” g

2. Select “View by Modules...” and add new module “ACCL3-R,” i A
assuming not yet added.

3. Select the desired X, Y and Z channels and click OK (see right).
Then select “View by Channels...”. Click the “Setup” button.

5. Click “Yes” to the channel scaling modification prompt.

(@ Acateowledoe 8 x ]

This charnel & in use by 8 configured module and hes sready been scaled appr apriatel
) Modifyrg the cannel scalng wil over srite the module configur ation.  Proceed

[ = | w» |

WEER LSO By - i e ]

6. Set desired Scaling as shown in the following table and click OK:

+16 G Range +8 G Range
[Acamoombedge _ Scaling M ooviior Scalung '
e ol Charmned AL xaling !
e ~ vl |
Input coits Map - shue ot oits Map e I
> Cal 1 | :
!
Cal o
et ts b
ot Optan ;
Calty ste & Narvels 3 T same Wre Caltrate A harvets 31 $e same wne {
T Use gean vake 7 Use gean value | l
e -
+4 G Range +2 G Range
- i -
arved A1 scalng harnel A1 scaling
Nl AL scaing harved AL soaling
© » a e Irg 0 e |
~TMIE . iy ||
o2 Cal 3 |
3 lates ¥ s
o o
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| {
x l e | x I Cancel | |
- |
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HIONOMADIX  FILTER OPTION SWITCH GUIDE

Switches are on the back of the BioNomadix receiver. Adjust switch

position with a small tipped screwdriver.

)

Switch positions: “UP” = ON, DOWN” = OFF

NOTE: If the switch settings are modified, preset MP160/150 module
setup cannot be used and and channels must be configured manually.

= SW3 is ignored if Alternative Signal is enabled (UP)

ECG2-R BioNomadix Receiver
Filter Option Switch Number
High Pass SW3

0.05 Hz HP DOWN
1 Hz HP upP
Low Pass Sw4
35HzLP UP
150 Hz LP DOWN

EEG2-R BioNomadix Receiver

Filter Option Switch Number
High Pass SwW3
0.1 Hz HP DOWN
0.5 Hz HP UpP
Low Pass ~ Sw4 |
35Hz LP Bl
100 Hz LP DOWN

EGG2-R BioNomadix Receiver

Filter Option Switch Number
Low Pass Sw3 |
1 Hz HP UP
Disabled DOWN

BIOPAC Hardware |

indicates
Factory
Preset

= All modules except ACCL3 and

NICO
Notch Filter | SW1 Sw2
60 Hz UP DOWN
50 Hz UP UpP
OFF DOWN" | DOWN or UP

“indicates Factory Preset

EMG2-R BioNomadix Receiver

Filter Option Switch Number
High Pass SW3

5 Hz HP DOWN

10 Hz HP UP
Low Pass Sw4

250 Hz LP uP

500 Hz LP DOWN

EOG2-R BioNomadix Receiver

Filter Option Switch Number
High Pass SW3
0.005 HP DOWN
1 Hz HP up
Low Pass ) Sw4
35HzLP up
100 Hz LP DOWN
SKT2-R BioNomadix Receiver
Filter Option CHA CHB
Low Pass SW3 SW5
10 Hz LP DOWN | DOWN
1 Hz LP i UP

BioNomadix Series |
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RSP2-R BioNomadix Receiver o PPGED-R BioNomadix Receiver
Filter Option CHA CHB indicates [ gijier Option PPG CH A EDA CHB
Low Pass SW3 SW5 P00 [ ow Pass “sW3_ | sws |
10 Hz LP DOWN DOWN 3HzLP up up
1HzLP . e 10 Hz LP DOWN DOWN
High Pass SW4 SW6 | High Pass SW4 |  swe |
0.5 Hz HP up 8] 4 Z 0.5 Hz HP UP up
DC DOWN DOWN DC DOWN DOWN
RSPEC-R BioNomadix Receiver
Filter Option RESP CH A ECGCHB
Swe i SW4
Low Pass 1 HzLP UP 35HzLP UP
10 Hz LP DOWN 150 Hz LP DOWN
SwW7 SW3
High Pass 0.5 Hz HP UpP 1 Hz HP UP
DC DOWN 1 0.05 Hz HP DOWN
NICO-R BioNomadix Receiver
Filter Option Switch Number
Low Pass SW1 (Z CH) SW2 (dZ CH)
5HzLP up UP
Low Pass SW3 (Z CH) SW4 (dZ CH)
3HzLP Up uP
Low Pass SW5 (ZCH) | SW6 (dZ CH)
1 HzLP up 8]
DCto 10 Hz DOWN for all switches”

BIOPAC Hardware |
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ACCL3-R BioNomadix Receiver
Filter Option Switch Number
Nyquist Rate SW1 SW2 SW3
3.13 Hz 625Hz | upP upP uP
6.25 Hz 12.5 Hz DOWN uP UP
12.5 Hz 25 Hz UP DOWN UP
. 25 Hz 50 Hz DOWN DOWN UP
g 50 Hz 100 Hz uP up DOWN
& 100 Hz 200 H:= DOWN up DOWN
200 Hz 400 Hz UP DOWN DOWN
400 Hz 800 Hz DOWN DOWN DOWN
Range Swg 4 SWs ]
2G up UP
4G U UDOWN - B up i
8G upP B DOWN |
16 G DOWN DOWN

BIONOMADIX

Warning: Alternative signal /¢
_AcgKnowledge calculation channels.

ALTERNATIVE SIGNAL SWITCH GUIDE

laces the raw signal. To display raw and processed signal alternative(s), use

EMG2-R BioNomadix Receiver

Signal Output SW5
EMG - Factory Preset DOWN
Integrated RMS Alternative Signal UP
(Envelope Detection Mode)

BIOPAC Hardware | BioNomadix Series | Page 24 - 25

ECG2-R and RSPEC-R BioNomadix Receivers | ~ EOG2-R BioNomadix Receiver
Signal Output SW5 Signal Output SW5
ECG - Factory Preset DOWN EOG - Factory Preset DOWN
Heart Rate — Alternative Signal UP Derivative — Alternative Signal up |
EEG2-R BioNomadix Receiver
Signal Output SW5 SWé SW7 SW8 |
EEG — Factory Preset DOWN DOWN DOWN DOWN
Delta — Alternative Signal UP DOWN DOWN DOWN
Theta — Alternative Signal -- Vi DOWN DOWN
Alpha — Alternative Signal -- -- UP DOWN
Beta — Alternative Signal -- -- -- UP
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ACCL3-R BioNomadix
Receiver

G- DOWN
Factory
Preset e iicer:
Tap (Event up

Mark) —
Alternative

Signal ey e

Signal SWe
Output
G-Mode DOWN
Tap Mode upP

Tap-Mode

ACCL3-R switch settings for Alternative Signal TAP
Filter Option | Switch Number
Rate (G- SW1 SW2 SW3
Mode) or
Duration
(Tap Mode)
5000 pS up UP up
4375 uS DOWN up B
3750 puS uP DOWN upP
3125 uS DOWN DOWN up
2500 pS up UP DOWN
1875 puS DOWN up DOWN
1875 puS up DOWN DOWN
625 pS DOWN DOWN DOWN
Range (G- Sw4 SW5
Mode) or
Threshold
(Tap Mode) -
2G UP up
4G DOWN UP
6G up DOWN
8G DOWN DOWN
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