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Publication Information

This document describes the MAC™ Link Resting ECG Analysis System, software Version 1.0, also referred to as the “product” “system”, or
“device”. This document is intended to be used by trained operators in a hospital or medical professional's facility environment as well
as in clinics, physician offices, outreach centers, or wherever ECG testing is performed to record ECG signals from surface electrodes,
under the direct supervision of a licensed healthcare practitioner.

Archivist, CardioSoft, CASE, Hookup Advisor, MAC, Mactrode, Multi-Link, MUSE, SilverTRACE, and 12SL are trademarks owned by GE Medical
Systems Information Technologies, Inc., a General Electric Company going to market as GE Healthcare. All other trademarks contained
herein are the property of their respective owners.

The document part number and revision are on each page of the document. The revision identifies the document’s update level. The revision
history of this document is summarized in the following table.

Revision Date Comments
A 7 August 2015 Internal release.
B 16 October 2015 Updated the following:

® Added the missing FRUs.

C 11 January 2016 Update the following:
® updated the images according to the modify to the host main board PWA.

D 28 April 2016 Update the following according to the maintenance project.

® updated the service tool information

® gdded WiFi filter function

E 23 June 2016 Update the following according to the maintenance project.

® Add Install/Uninstall Plugin function in Service Tool

® Add instruction to inform after replacing the host PWA, user should upgrade
the software.

® Add note to inform user to keep using the system after long time shut down.

F 17 April 2017 Added the new supplies and accessories manual information.

To access other GE Healthcare Diagnostic Cardiology documents, go to the Common Documentation Library (CDL), located at
www.gehealthcare.com/documents, and click Cardiology.

To access Original Equipment Manufacturer (OEM) documents, go to the device manufacturer's website.

All errors in this manual will be corrected in revised manuals. New manuals can be requested by the user.

Intended Use

The MAC™ Link Resting ECG Analysis System is intended to do the following:

* Acquire, analyze, display, and record electrocardiographic information from adult and pediatric populations.

e Deliver 3, 6, or 12 lead ECGs, and includes options to provide 12-lead ECG measurements and interpretative analysis.
¢ Have the option to transmit and receive ECG data from other networked systems.

¢ Be used under the direct supervision of a licensed healthcare practitioner and by trained operators.

e Be portable and may be used in hospitals, medical professional's facility, medical clinics, physician’s offices, outreach centers, or
other facilities designated for providing healthcare.

Intended User
The MAC™ Link Resting ECG Analysis System is intended to be used:

e By trained operators in a hospital or medical professional's facility environment as well as in clinics, physician offices, outreach centers,
or wherever ECG testing is performed to record ECG signals from surface electrodes,

e Under the direct supervision of a licensed healthcare practitioner.

NOTE:
Allillustrations in this document are provided as examples only. Depending on system configuration, screens in the document may
differ from the screens on your system.

All patient names and data are fictitious. Any similarity to actual persons is coincidental.
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Service Manual Language Information

WARNING This service manual is available in English only.
(EN) ® |f a customer's service provider requires a language other than English, it is the customer's
responsibility to provide translation services.
® Do not attempt to service the equipment unless this service manual has been consulted
and is understood.
® Failure to heed this warning may result in injury to the service provider, operator, or patient,
from electric shock, mechanical or other hazards.
MNPEAYNPEXAEHNE ToBa ynbTBAHE 3a paboTa € HAAWYHO CAMO HA QHIAVCKA e3VK.
(BG) ® AKO AOCTOBYMKBT HO YCNYraTa HA KAMEHTA U3NCKA APYr €3UK, 3a4bAKEHNE HA KNNEHTA e
[0 OCUrypy Npesoa.
® He v3non3saiiTe 060pyABAHETO, NPEAN Ad CTE CE KOHCYNTUPAAM 1 pa36pani ymsTBAHETO
3a pabora.
® HecnassaHETO HA TOBA NpeaynpexaeHne Moxe Ad A0BEAE A0 HOPOHABAHE HA AOCTABYMKA
HQ yCNyraTta, onepaTopa 1A NAUUEHT B Pe3ynTaT HA TOKOB YAAP NI MEXAHWYHA 1K
ApYra onacHoCT.
&= S F AR B SRR AR
(2H-CNI s MREBRSBUBBERRURE , EFEATRHEBERS.
o RUEMANENTELERELEFMEE , FTEHTES.
o ZMABERANEBAR , BEARBEERME, IMAERAMEINGEE.
gL M8 F M R AR R
(ZH-TW) s MREFMHBABERFBINNEMESREER , UHAETFAE RED
ERE.
° RILEHMEAHEFMATHARNR , DA DERYRRBETH .
o TERABETHRENKBAS, REAEBRFERNEE, BRERER HERK
mEIEE.
UPOZORENJE Ove upute za servisiranje dostupne su samo na engleskom jeziku.
(HR) ® Ukoliko korisnicki servis zahtijeva neki drugi jezik, korisnikova je odgovornost osigurati
odgovarajuéi prijevod.
® Nemojte pokusavati servisirati opremu ukoliko niste konzultirali i razumijeli ove upute.
® Nepostivanje ovog upozorenja moze rezultirati ozljedama servisnog osoblja, korisnika ili
pacijenta prouzroCenim elektricnim udarom te mehanickim ili nekim drugim opasnostima.
VAROVANI Tento provozni ndvod existuje pouze v anglickém jazyce.
(CS) ® V pfipadé, Ze externi sluzba zdkaznikdm potiebuje ndvod v jiném jazyce, je zajisténi

prekladu do odpovidajiciho jazyka Ukolem zdkaznika.

® Nesnazte se o Udrzbu tohoto zafizeni, aniz byste si precetli tento provozni ndvod a
pochopili jeho obsah.

® V piipadé nedodrZovdni této varovani mize dojit k poranéni pracovnika prodejniho
servisu, obsluzného persondlu nebo pacientd vliivem elektrického proudu, respektive
vlivem mechanickych ¢i jinych rizik.
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Service Manual Language Information (cont'd.)

ADVARSEL
(DA)

Denne servicemanual findes kun p& engelsk.

® Hvis en kundes tekniker har brug for et andet sprog end engelsk, er det kundens ansvar
at sgrge for overszettelse.

® Forsgg ikke at servicere udstyret medmindre denne servicemanual har vaeret konsulteret
og er forstdet.

® Manglende overholdelse af denne advarsel kan medfare skade pd grund af elektrisk,
mekanisk eller anden fare for teknikeren, operatgren eller patienten.

WAARSCHUWING
(NL)

Deze service manual is alleen in het Engels verkrijgbaar.

® Indien het onderhoudspersoneel een andere taal nodig heeft, dan is de klant
verantwoordelijk voor de vertaling ervan.

® Probeer de apparatuur niet te onderhouden voordat deze service manual geraadpleegd
en begrepen is.

® |ndien deze waarschuwing niet wordt opgevolgd, zou het onderhoudspersoneel, de
gebruiker of een patiént gewond kunnen raken als gevolg van een elektrische schok,
mechanische of andere gevaren.

HOIATUS Kdesolev teenindusjuhend on saadaval ainult inglise keeles.
(ET ® Kui klienditeeninduse osutaja nduab juhendit inglise keelest erinevas keeles, vastutab
klient tolketeenuse osutamise eest.

® Arge uritage seadmeid teenindada enne eelnevalt kiesoleva teenindusjuhendiga
tutvumist ja sellest aru saamist.

® Kdesoleva hoiatuse eiramine vdib pohjustada teenuseosutaja, operaatori voi patsiendi
vigastamist elektrilddgi, mehaanilise voi muu ohu tagajdrjel.

VAROITUS Tadma huolto-ohje on saatavilla vain englanniksi.
(F1 ® Jos asiakkaan huoltohenkilostd vaatii muuta kuin englanninkielistd materiaalia, tarvittavan
kaannoksen hankkiminen on asiakkaan vastuulla.

e Alg yritd korjata laitteistoa ennen kuin olet varmasti lukenut ja ymmadrtanyt tdman
huolto-ohjeen.

e  Mikdli tata varoitusta ei noudateta, seurauksena voi olla huoltohenkildston, laitteiston
kayttdjan tai potilaan vahingoittuminen sdhkoiskun, mekaanisen vian tai muun
vaaratilanteen vuoksi.

ATTENTION Ce manuel technique n'est disponible qu'en anglais.
(FR)

® Siun service technique client souhaite obtenir ce manuel dans une autre langue que
I'anglais, il devra prendre en charge la traduction et la responsabilité du contenu.

® Ne pas tenter d'intervenir sur les équipements tant que le manuel technique n'a pas été
consulté et compris.

® Le non-respect de cet avertissement peut entrainer chez le technicien, l'opérateur ou le
patient des blessures dues & des dangers électriques, mécaniques ou autres.
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Service Manual Language Information (cont'd.)

WARNUNG
(DE)

Diese Serviceanleitung ist nur in englischer Sprache verfugbar.

® Falls der Kundendienst eine andere Sprache benétigt, muss er fur eine entsprechende
Ubersetzung sorgen.

® Keine Wartung durchfihren, ohne diese Serviceanleitung gelesen und verstanden zu
haben.

® Bej Zuwiderhandlung kann es zu Verletzungen des Kundendiensttechnikers, des
Anwenders oder des Patienten durch Stromschlége, mechanische oder sonstige Gefahren
kommen.

MPOEIAOCMNOIHEH
(EL)

To Tapdv eyxelpidlo a€pPig SlatiBetal oTa ayyAK& yovo.

® EQv TO &TOWO TIAPOXNG OEPPRLG EVOG TIEAXTN QTTALTEL TO TIXPOV EYXELPIBLO 08 YAWOOX EKTOG
TWV AYYALKQWV, artoTehel euBOVN Tou TIEAGTN Vo TTapéxeL LTINPEO(Eg PeTadpaang.

® MV ETIUXELPOETE TNV EKTEAEDN £PYAOLLV OEPPLG OTOV EEOTIALOUO €KTOG €AV EXETE
OLPBOLAEVTEL KA EXETE KATAVONTEL TO TIAPOV £YXELPIOLO TEPRLG.

® Edv Sev AaBete uToYn TNV TPoldoTIoiNaN LT, EVEEXETAL Va TIPOKANBEL TpaLUATIONOG
OTO GTOHO TIOPOXNG TEPPLS, OTO XELPLOTH 1] 0TOV aaBevr| aTtd NAEKTPOTIANE(Q, UNXowvLKoUg
11 GAAouLg KwdOvoug.

FIGYELMEZTETES Ez a szerviz kézikonyv kizdrélag angol nyelven érheté el.
(HU) ® Ha avevo szerviz elldtéja angoltol eltéré nyelvre tart igényt, akkor a vevd feleléssége
a forditds elkészittetése.
® Ne probdlja elkezdeni haszndlni a berendezést, amig a szerviz kézikényvben leirtakat
nem értelmezték és értették meg.
® Ezen figyelmeztetés figyelmen kiviil hagydsa a szerviz ellatd, a miikodtetd vagy a pdciens
dramdités, mechanikai vagy egyéb veszélyhelyzet miatti sériilését eredményezheti.
ABVORUN pessi pjonustuhandbok er eingdngu fdanleg @ ensku.
(1) ® Ef ad pjonustuveitandi vidskiptamanns parfnast annars tungumals en ensku, er pad skylda
vidskiptamanns ad skaffa tungumalapjénustu.
® Reynid ekki ad afgreida taekid nema pessi pjénustuhandbok hefur verid skodud og skilin.
® Brot @ ad sinna pessari advorun getur leitt til meidsla & pjonustuveitanda, stjdrnanda eda
sjuklingi fré raflosti, vélreenum eda 6drum dhaettum.
PERINGATAN Manual servis ini hanya tersedia dalam bahasa Inggris.
(ID)

® Jika penyedia jasa servis pelanggan memerlukan bahasa lain selain dari Bahasa Inggris,
merupakan tanggung jawab dari penyedia jasa servis tersebut untuk menyediakan
terjemahannya.

® Jangan mencoba melakukan servis terhadap perlengkapan kecuali telah membaca dan
memahami manual servis ini.

® Mengabaikan peringatan ini bisa mengakibatkan cedera pada penyedia servis, operator,
atau pasien, karena terkena kejut listrik, bahaya mekanis atau bahaya lainnya.
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Service Manual Language Information (cont'd.)

AVVERTENZA
(Im

Il presente manuale di manutenzione ¢ disponibile soltanto in Inglese.

Se un addetto alla manutenzione richiede il manuale in una lingua diversa, il cliente &
tenuto a provvedere direttamente alla traduzione.

Si proceda alla manutenzione dell'apparecchiatura solo dopo aver consultato il presente
manuale ed averne compreso il contenuto.

Il non rispetto della presente avvertenza potrebbe far compiere operazioni da cui derivino
lesioni all'addetto, alla manutenzione, all'utilizzatore ed al paziente per folgorazione
elettrica, per urti meccanici od altri rischi.

L
of

(JA)

COY—EAXZATIRBEBRLI B ERE A

P—ERAEBYET NBEENREUNOTELERE N2BE, BREXBGTOY
EORETHSEDEEYTVELEET,

COY—ERARZITLERHEL, +HCERELLETEBOY—ER%
FoT<EEL,

COBLECRDBEVEE, Y—ERZEYETIZH, BREEHIVIEEEN. RE
PHEBHXEZOMORBBRICLVAEITZAREEN B ET,

P=inl

(KO)

£ MHl& RIZAME Yoi2 o8 sHAl 4 LT

D0l MHIA RIBA7HH0{ 01212] H0IB 278 FL, Mo MHIAB MB e X

e 2ol Meleluic

XfoH I 43, 7AYo 2 OHE A2 R E MHIA K|

°|' =
SA 2R E2 #RolA M E 7HE = A&LICH

o 2

ECKEPTY
(KK)

Byn KpI3MeT kepceTy BOMbIHLLIA HYCKAYNbIFbI TEK AFbINWbIH TiNiHAE KONXeTIMAI.

TYTbIHYWbIHbIH, KbI3MET NPOBAAEPI OFbINWbIH TiNiHEH 6ACKA TinAeri HYCKAHbI Tanan eTce,
ayAapy 6OMbIHWA KbI3METTepiMEH KAMTAMAChI3 €Ty TYTbIHYLWbI Xayankepwinirinae 6onysbl
THic.

Byn KbI3MeT kepceTy HOVbIHWA HYCKAYNbIFbIH HO3APFA AnbIn, TyCiHBereHwe, XabAblKKa
KbI3MeT kepceTyaeH 6ac TapTbiHbI3.

Byn eckepTyai enemey Kbl3MeT NpoBAAEpi, ONepaTop HeMece eMAenyLWiHiH 3NeKTp
LWOMbIHAH, MEXAHWKANbIK HemMece 6ACKA KayinTep HaTUXeCiHAE XapaKaT anybiHa aKenyi
MYMKIH.

BRIDINAJUMS
(L)

ST apkalpotaju rokasgramata ir pieejama tikai anglu valoda.

Ja apkalposanas sniedzéjam nepiecieSama informacija citd, nevis anglu, valoda, klienta
piendkums ir nodroSindt tas tulkoSanu.

Neveiciet aprikojuma apkopi, neizlasot un nesaprotot apkalpotdju rokasgramatu.

STbridingjuma neievérosana var radrt elektriskas strdvas trieciena, mehanisku vai citu risku
izraisttu traumu apkopes sniedz&jam, operatoram vai pacientam.

|SPEJIMAS
(LT)

Sis eksploatavimo vadovas yra prieinamas tik angly kalba.

Jei kliento paslaugy tiekéjas reikalauja vadovo kita kalba - ne angly, numatyti vertimo
paslaugas yra kliento atsakomybe.

Neméginkite atlikti jrangos techninés priezitros, nebent atsizvelgéte | §j eksploatavimo
vadovq ir jj supratote.

Jei neatkreipsite démesio j §j perspéjimg, galimi suzalojimai dél elektros Soko, mechaniniy
ar kity paslaugy tiekéjui, operatoriui ar pacientui.
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Service Manual Language Information (cont'd.)

ADVARSEL
(NO)

Denne servicehandboken finnes bare pa engelsk.

e Huvis kundens serviceleverandgr trenger et annet sprdk, er det kundens ansvar @ sgrge
for oversettelse.

® |kke forsgk a reparere utstyret uten at denne servicehdndboken er lest og forstatt.

® Manglende hensyn til denne advarselen kan fgre til at serviceleverandgren, operatgren
eller pasienten skades pd grunn av elektrisk stgt, mekaniske eller andre farer.

OSTRZEZENIE

Niniejszy podrecznik serwisowy dostepny jest jedynie w jezyku angielskim.

(PL) ® Jedli dostawca ustug klienta wymaga jezyka innego niz angielski, zapewnienie ustugi
ttumaczenia jest obowigzkiem klienta.
® Nie nalezy serwisowa¢ wyposazenia bez zapoznania sie i zrozumienia niniejszego
podrecznika serwisowego.
® Niezastosowanie sie do tego ostrzezenia moze spowodowaé urazy dostawcy ustug,
operatora lub pacjenta w wyniku porazenia elektrycznego, zagrozenia mechanicznego
bgdz innego.
AVISO Este manual de assisténcia técnica s se encontra disponivel em inglés.
(PT-BRI ® Se o servico de assisténcia técnica do cliente ndo for GE, e precisar de outro idioma, serd
da responsabilidade do cliente fornecer os servigos de tradugdo.
® Ndo tente reparar o equipamento sem ter consultado e compreendido este manual de
assisténcia técnica.
® O ndo cumprimento deste aviso pode por em perigo a seguranga do técnico, operador ou
paciente devido a choques elétricos, mecdnicos ou outros.
AVISO Este manual técnico s se encontra disponivel em inglés.
(PT-PT) ® Se a assisténcia técnica do cliente solicitar estes manuais noutro idioma, é da
responsabilidade do cliente fornecer os servicos de tradugdo.
® Ndo tente reparar o equipamento sem ter consultado e compreendido este manual
técnico.
® O ndo cumprimento deste aviso pode provocar lesdes ao técnico, ao utilizador ou ao
paciente devido a choques eléctricos, mecdanicos ou outros.
AVERTISMENT Acest manual de service este disponibil numai in limba englezad.
(RO) ® Dacd un furnizor de servicii pentru clienti necesitd o altd limbd decdt cea englezd, este de
datoria clientului s& furnizeze o traducere.
® Nuincercati sd reparati echipamentul decdt ulterior consultdrii si intelegerii acestui
manual de service.
® |gnorarea acestui avertisment ar putea duce la ranirea depanatorului, operatorului sau
pacientului in urma pericolelor de electrocutare, mecanice sau de altd naturd.
MNPEAYNPEXAEHNE HacTtoswee pykoBOACTBO N0 06CNYXKUBAHUIO NPEANArAeTCs TONbKO HA QHIANACKOM A3bIKe.
(RU)

® ECnu CepBrICHOMY NEPCOHANY KNMEHTA HEOBX0ANMO PYKOBOACTBO HE HA AHIAMIACKOM,  HA
KOKOM-TO APYroM A3blKe, KIMEHTY cnesyeT 06ecneunTb Nepesos CaMOCTOATENbHO.

® pexae ueM NPUCTYNATb K 06CNYKUBAHMIO 060PYA0BAHNS, 06530TENBHO 06PATUTECH K
HOCTOALLEMY PYKOBOACTBY W BHUMATENBHO N3YUUTE U3NOXKEHHbIE B HEM CBEAEHNS.

® HecobntoseHune TpebOBAHWI AGHHOMO NPeAYNPEXAEHNSt MOXET NPUBECTY K TOMY, YTO
CNeunanmncTbl No 06CNYKMBAHMIO, ONEPATOPLI AN NALUMEHTLI NONYYAT YAAP SNEKTPUYECKNM
TOKOM, MeXAHUYECKYI0 TPABMY VAU APYroe NoBpexAeHNe.
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Service Manual Language Information (cont'd.)

UPOZORENJE Ovo servisno uputstvo je dostupno samo na engleskom jeziku.
(SR ® Ako klijentov serviser zahteva neki drugi jezik, klijent je duzan da obezbedi prevodilacke
usluge.
® Ne pokusavajte da opravite uredaj ako niste proc€itali i razumeli ovo servisno uputstvo.
® Zanemarivanje ovog upozorenja moze dovesti do povredivanja servisera, rukovaocasili
pacijenta usled strujnog udara, ili mehanickih i drugih opasnosti.
VAROVANIE Tento ndvod na obsluhu je k dispozicii len v anglictine.
(SK) ® Ak zdkaznikov poskytovatel sluzieb vyzaduje iny jazyk ako anglictinu, poskytnutie
prekladatelskych sluzieb je zodpovednostou zdkaznika.
® Nepokusajte sa o obsluhu zariadenia skér, ako si neprecitate ndvod na obsluhu a
neporozumiete mu.
® Zanedbanie tohto varovania méze vyustit do zranenia poskytovatela sluZieb, obsluhujicej
osoby alebo pacienta elektrickym prddom, mechanickym alebo inym nebezpecenstvom.
OPOZORILO Ta servisni prirocnik je na voljo samo v angleskem jeziku.
(su o (e ponudnik storitve stranke potrebuje priroénik v drugem jeziku, mora stranka zagotoviti
prevod.
® Ne poskusajte servisirati opreme, Ce tega prirocnika niste v celoti prebrali in razumeli.
e (e tega opozorila ne upostevate, se lahko zaradi elektriénega udara, mehanskih ali drugih
nevarnosti poskoduje ponudnik storitev, operater ali bolnik.
ADVERTENCIA Este manual de servicio sélo existe en inglés.
ES) ® Sjel encargado de mantenimiento de un cliente necesita un idioma que no sea el inglés, el
cliente deberd encargarse de la traduccién del manual.
® No se deberd dar servicio técnico al equipo, sin haber consultado y comprendido este
manual de servicio.
® La no observancia del presente aviso puede dar lugar a que el proveedor de servicios, el
operador o el paciente sufran lesiones provocadas por causas eléctricas, mecdnicas o
de otra naturaleza.
VARNING Den hér servicehandboken finns bara tillgénglig pd engelska.
(V) ® Om en kunds servicetekniker har behov av ett annat sprak dn engelska ansvarar kunden
for att tillhandahdlla Gversattningstjdnster.
® Forsok inte utfora service pd utrustningen om du inte har Idst och forstar den har
servicehandboken.
® Om duinte tar hansyn till den har varningen kan det resultera i skador pd serviceteknikern,
operatoren eller patienten till f6ljd av elektriska stotar, mekaniska faror eller andra faror.
UYARI Bu servis kilavuzunun sadece ingilizcesi mevcuttur.
(TR)

® Eger musteri teknisyeni bu kilavuzu ingilizce disinda bir baska lisandan talep ederse, bunu
tercime ettirmek musteriye duser.

® Servis kilavuzunu okuyup anlamadan ekipmanlara midahale etmeyiniz.

® Bu uyariya uyulmamasi, elektrik, mekanik veya diger tehlikelerden dolayi teknisyen,
operator veya hastanin yaralanmasina yol acabilir.
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Service Manual Language Information (cont'd.)

3ACTEPEXEHHA [laHe KepiBHULTBO 3 CEpPBICHOr0 06CNYroByBAHHA NOCTAYAETHCA BUKNIOYHO AHMNINCHKOIO MOBOIO.
(UK) ®  AKWO CepBiCHWI iHXeHep NOTPebye KePIBHMUTBO iHLIOK MOBOIO, KOPVCTYBAY 30608'A3aHUI
306e3neunTyt NOCAYry Nnepeknaaauya.
® He HaMaranTecs 34iiCHIOBATY TEXHIYHE 0BCNYroByBAHHA AQHOrO OBNAAHAHHS, AKWO
BW He unTanu, abo He 3po3yminu iHpopmauito, HOAQHY B KEPIBHUUTBI 3 CEPBICHOMO
06CcnyrosyBaHHS.
®  HeAOTPUMAHHA LUbOro 3aCTEPEXEHHA MOXe NPU3BECTV A0 TPABMYBAHHA CEPBICHOIO
iHXeHepa, KOpUCTYBAYA AAHOrO 06NAAHAHHA 60 NAUIEHTA BHACNIA0K €NeKTPUYHOMO LWOKY,
MEXAHIYHOrO YLWKOAXEHHA A60 3 iHWWX NPUYNH HEBIPHOMO 06CNYroBYBAHHA 0BNAAHAHHS.
CANH BAO Tai Liéu Hudng Dan Stra Chita chi cé ban tiéng Anh.
(V1)

® N&u cdc don vi cung cép dich vu cho khdch hang yéu cau mét ngdn ngi nao khdc ti€ng
Anh, thi khdch hang sé cé trdch nhiém cung c8p céc dich vu dich thuét.

e Khdng dugc stra chiva thiét bi trir khi da tham khao va hiéu Tai liéu Hudng dan Stra chiva.

® Khdng tudn thi nhitng canh béo ndy c thé dan dén céc tén thuong cho ngudi thuc
hién stra chira, ngudi van hanh hay bénh nhan, do séc¢ dién, cdc rdi ro vé co khi hay
cdc rai ro khdc.
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Equipment Overview

This chapter provides a description of the product, its features, and the requirements
necessary to operate the system.

Equipment Description

The MAC™ Link Resting ECG Analysis System is composed of a host module, acquisition
module, optional docking station, power adapter, power cord, and accessories.

e The host module can obtain ECG data from an acquisition module via USB or
Bluetooth.

e The host module can upload ECG data and download orders via Wi-Fi or LAN (if the
optional docking station is purchased).

e Accessories include leadwires, a set of electrodes, and a communication cable.

Host

This section describes the appearance of the host module.

Front View

2069704-002F MAC™ Link 15



Equipment Overview

Item | Name Description

1 Power LED Indicates the host power supply states:

¢ Solid green light indicates the host is plugged in and
receiving external DC power supply.

* No light (off) indicates there is no external DC power
supply.

2 Battery LED Indicates the various battery states of the host:

¢ Solid orange light indicates the battery is charging.

¢ Solid green light indicates the battery is full.
¢ No light (off) indicates the battery is not charging.

3 Operating LED Indicates the host operation status:

¢ Solid green light indicates the host is powered on and
running.

* No light (off) indicates the host is powered off.

Side View
3 1 2
Item Name Description
1 Mirco SD card slot | Micro Secure Digital card slot. Insert the card as indicated by
the icon. The system supports only Micro SD cards formatted
for the FAT32 file systems.
2 Power button Turns the host on and off.
3 Anti-theft lock You can use this lock to connect the host device to the desk
to keep the host device safe.
Rear View
1 2 3 1
Item Name Description
1 Guidepost slot Slot to connect the host to the optional docking station.
2 AC power Standard connector for the AC power cable.
connector
3 Communication Connector for data communication with the acquisition
port module/optional docking station with a communication
cable.
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Equipment Overview

Bottom View

°

8 &)

< N
Item Name Description
1 Built-in scanner Scanner used to scan a barcode.
(optional)

Acquisition Module

This section describes the acquisition module.

WARNING:
PERSONAL INJURY-BURNS — Using unauthorized cables can cause high-frequency
burns during defibrillation.

Use only acquisition cables and leadwires recommended by GE Healthcare for
use with this device.

CAUTION:
DELAYED DIAGNOSIS — Improper connection of the leadwires will cause
inaccuracies in the ECG.

Ensure the leadwires are connected properly. Trace each leadwire from its
acquisition module label to its colored connector and then to its electrode to
ensure that it is matched to the correct label lead wire connection location.

2069704-002F MAC™ Link 17
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Front View

Item Name Description
1 Power LED Indicates the acquisition module power supply states:
¢ Solid green light indicates the acquisition module is
plugged in and receiving power supply.
¢ No light (off) indicates there is no external power supply.
2 Bluetooth signal Indicates the Bluetooth connection status between the

LED

acquisition module and the host/optional docking station:
¢ Solid blue light indicates the Bluetooth is connected.

¢ Flashing blue light indicates the Bluetooth is ready for

connecting.

* No light (off) indicates the Bluetooth is not ready for
connecting when the acquisition module powered on.

18
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Equipment Overview

Item

Name

Description

Battery LED

Indicates the various battery states of the acquisition
module:

¢ Solid green light indicates the battery is 2 70% and not
charging.

¢ Solid yellow light indicates the battery is < 70% and not
charging.

¢ Solid red light indicates the battery is < 40% and not
charging.

¢ Flashing red light indicates the battery is < 20% and not
charging.

¢ Solid blue light indicates the battery is charging when the
acquisition module is receiving the power.

¢ Flashing blue light indicates the battery is not working
correctly when the acquisition module is receiving the
power.

¢ No light (off) indicates the battery is full when the
acquisition module is receiving the power.

Operating LED

Indicates the acquisition module operation status:

¢ Solid green light indicates the acquisition module is
running.

¢ Flashing green light indicates the acquisition module is
in low power mode.

« Blinking green light indicates the power button has been
held on for more than 2 seconds. You can release the
power button to let the acquisition module shut down
normally.

¢ No light (off) indicates the acquisition module is powered
down.

Acquisition button

Press to start acquiring an ECG.

NOTE:
This is not the power-up button.

Electrodes LEDs

Indicates the status of the electrodes LEDs:

e Solid green lights of C1-C6, F, and L electrodes LEDs
indicate the electrode is connected.

¢ Solid red lights of C1-C6, F, and L electrodes LEDs indicate
the electrode is not connected.

e Solid red for all electrodes LEDs indicates the R electrode
is not connected, or the F, L, and chest electrodes are
not connected.

¢ No light (off) for all electrodes LEDs indicates there is no
ECG transmission between the acquisition module and
the host.
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Side View

Item Name Description

1 Power button Turns the acquisition module on and off.

Bottom View

Item Name Description
1 Power adapter Connector for AC/DC power adaptor output.
connector
2 Communication Connector for data communication with the host/optional
port docking station with a communication cable.

Rear View

Item Name Description
1 ECG signal input Connector for the acquisition cable.
connector

20 MAC™ Link 2069704-002F
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Docking Station (Optional)

This section describes the docking station, which is an optional component. You can
purchase it separately. Contact your local service personnel for detailed information.

Front View

Item Name Description

1 Power button Turns the host on and off.

2 Battery LED Indicates various battery states of the docking station:

e Solid green light indicates the battery is = 70% and not
charging.

¢ Solid yellow light indicates the battery is < 70% and not
charging.

¢ Solid red light indicates the battery is < 40% and not
charging.

¢ Flashing red light indicates the battery is < 15% and not
charging.

¢ Solid blue light indicates the battery is charging.

¢ Flashing blue light indicates the battery is missing or is
not working correctly.

¢ No light (off) indicates the battery is full if the docking
station was receiving the power.

3 LAN connection Indicates the LAN status:

LED ¢ Solid green light to the right of this port indicates a good

Ethernet connection.

¢ The flashing amber light to the left of this port indicates
network traffic.

The LED blinks if a LAN connection is available.

2069704-002F MAC™ Link 21
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Item Name Description
4 Power LED Indicates the docking station power supply status:
e Solid green light indicates the docking station is receiving
the external power.
* No light (off) indicates the docking station is not receiving
the external power.
5 Guidepost Struts used to attach the host to the docking station.
Side View
Item Name Description
1 Release button Press to release the lock for fastening the host to the docking
station.
Rear View
I a
L _JES—— |
e —
1 2 3 4
Item Name Description
1 LAN connection RJ45 network connector.
2 Power adapter Connector for AC/DC power adaptor output.
connector
3 Acquisition module | Connects the acquisition module and the optional docking
connector station.
4 USB connector Universal Serial Bus connector for USB devices, such as an
optional barcode reader or a USB laser printer.

22
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Bottom View
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Equipment Overview

@
I ©
Item Name Description
1 Battery Rechargeable lithium-ion battery.

Power Adapter

2069704-002F

NOTE:

The power adapter used in this system is in compliance with IEC 60601-1. To
ensure patient safety, use only power adapters provided by GE Healthcare.

Setting Up the Equipment

If you purchased the optional docking station, setting up the system consists of the
following procedures, and each procedure is described in more detail on the following

pages:

“Inserting the Docking Station Battery”

“Attaching the Host to the Docking Station”

“Connecting the Acquisition Module”

“Connecting the Leadwires to the Acquisition Module”

“Connecting to a LAN to the System”

“Connecting an External Laser Printer to the System”

“Connecting the AC Power Adapter to the Docking Station”

“Turning on the System”
10. “Configuring the System”
11. “Testing the Device”

1
2
3
4
5. “Connecting the Barcode Reader to the Docking Station”
6
7
8
9

12. “Shutting Down the Device”

MAC™ Link
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If you have not purchased the optional docking station, setting up the system consists
of the following procedures:

“Connecting the Acquisition Module”
“Connecting the Leadwires to the Acquisition Module”
“Connecting the AC Power Adapter to the Docking Station”

1

2

3

4. "Turning on the System”
5. “Configuring the System”
6. “Testing the Device”

7

“Shutting Down the Device”

NOTE:
When using the touch screen of the host device, be aware of the following:

¢ |If you touch the screen on the border, it is not activated.

¢ Pressing the screen with your finger is more effective than touching with your
finger tip.

¢ Pay attention to the actual touch point. The touch point may look different
from a different angle.
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Inserting the Docking Station Battery

The docking station is shipped with a lithium-ion battery that charges when it is
inserted into the docking station connected to AC power.

1.

Gently turn over the docking station and find the empty battery compartment.
2.

Insert the battery as shown in “Replacing the Docking Station Battery” on page
130.

NOTE:

The battery charges when it is inserted into the docking station that is

connected to AC power. You can begin using the system after it is connected
to AC power while the battery is charging.

2069704-002F MAC™ Link 25



Equipment Overview

Attaching the Host to the Docking Station

You can attach the host to the docking station matching the guidepost slots on the
host to the guidepost on the docking station.

NOTE:
Do not use force or pressure to push and pull the guidepost

NOTE:
Do not use excessive rotational motion of the guidepost.

Connecting the Acquisition Module

You can connect the acquisition module to the host via a communication cable or
Bluetooth connection to transfer ECG data in real time.

26 MAC™ Link 2069704-002F
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To connect the acquisition module to the host via a communication cable, you can
connect the host with the acquisition module follows below graphic.

To connect the acquisition module to the host via Bluetooth, perform the following
steps:

1. From the Main window, press Resting ECG to open the Resting ECG window.

2. On the right corner of screen, press the Bluetooth button to open the Bluetooth
Device List panel.

16.10.2015 13:36

=

X

Bluetooth Devices O SKU15040024WA 84:DD:20:A5:6F:D 1
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Equipment Overview

3. Select the acquisition module you want to connect.

NOTE:
Each acquisition module has a configurable device name which is used as
the Bluetooth name.

By default, the name matches the serial number labeled on the back of the
acquisition module.

1||[i|m|||i||||||||

Part neme: Acquisition Modula

If.:'.\'?l|cu|5ﬂe|‘:h réoemotion @
! Ao o -N-\

85,

LR . it
Power inpit of odopter 1t1 V=, SO0, 1
IFA) CLASS |

) &@}{C 59'(“ i)

You can also configure the device name to a more meaningful name in daily
work such as ECG Room 1, ward 01, etc. In this case, it is recommended to
update the label on the acquisition module to keep consistent.

4. Press Confirm to confirm the connection.
The electrode LEDs lighted once the connection succeeds.
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NOTE:
There are several approaches to confirm whether the selected acquisition
module is the right one expected if the label is gone:

e Before connecting to the acquisition module, the electrode positioning LEDs
(1) are shut down. Once the connection is set up, the LEDs turn to red if the
electrodes are not connected to the patient, otherwise the corresponding
LED will be green when good patient connection is established.

e Before connecting to the acquisition module, the Bluetooth signal LED (3)
will be flashing blue. After the connection is set up, the LED will be solid blue.

e After connecting to the acquisition module, if you press the acquisition
button (2), it can be observed on the host that the acquisition is started.

See “Communication Setup” on page 66 for detailed information on connecting the
acquisition module via Bluetooth.

Connecting the acquisition module to the docking station via the communication
cable allows you to transfer ECG data while charging the acquisition module.
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Connecting the Leadwires to the Acquisition Module

Use the following instructions to connect your leadwires to the acquisition module.

WARNING:
ELECTRIC SHOCK HAZARD — Connecting patient cables directly to the AC power
outlet may result in electric shock to the patient, user, and bystanders.

Do not connect the patient cables directly to an AC power outlet. Connect patient
cables only to the ECG Signal Input.

This system provides for two different standards of leadwires - AHA, and IEC. The
acquisition module has labels on the interface for each standard. When you attach the
leadwires to the acquisition module, make sure you match the tag on the leadwires
to the label on the acquisition module.
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Connecting the Barcode Reader to the Docking Station

Connect the barcode reader to the USB port on the docking station.

'DaaEI
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Refer to the barcode reader’s documentation for additional information.

NOTE:
To ensure the transmission quality, you need to intertwine a magnet ring to the
cable as shown in the following graphic while connecting the barcode reader
to the docking station.

NOTE:
You must configure the barcode settings for the site before using the reader.

See the detailed information about the barcode reader settings in “Patient Setup”
on page 74.
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Connecting to a LAN to the System

Connect an Ethernet cable to the RJ45 network connector on the back of the device.

4 ‘

!

NOTE:

To ensure the transmission quality, you need to intertwine a magnet ring to the

cable as shown in the following graphic while connecting the Ethernet cable to
the docking station.

2069704-002F
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Connecting an External Laser Printer to the System

You can use this system with an external USB laser printer connected to its USB port
or a network printer connected to its LAN connection.

LIRS

You must use the printer away from the patient vicinity and it must:

e Be compliant with [EC60950 or equivalent standards

e Be compliant with the PCL5e language or higher

e Be compliant with the PJL language or higher (only the network printer)
e Have a minimum of 600 dpi resolution

e Have a minimum of 8 MB of memory

Refer to the printer's documentation for information on configuring the printer.

NOTE:
If connection problems occur while the printer is connected to the device, or the
connected network printer is not compliant with PJL language, the following error
is displayed: Printer Connection Failed.

NOTE:
If you are using a network printer, save all reports before printing. The system
may display the message: Obtain your report to verify the transmission was
successful. This message may display whether the report prints or does not print.
If the reports do not print, you can print the report again in File Manager.

Refer to the printer manual for detailed printer setup information.

Connecting the AC Power Adapter to the Docking Station
Both the host and docking station can run using AC or battery power. When the host or
docking station is plugged into an AC outlet, it uses AC power and charges the battery.

NOTE:
The system should be connected to an independent power socket and used alone
in the patient environment.
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Use the following instructions to connect the device to an AC power outlet.

1.  Connect the female end of the device’s power cord to the AC power connector
on the rear of the host or docking station.

2. Plug the male end of the power cord into an AC outlet.

3. Check the Power LED to make sure the device is receiving power from the AC
outlet.

For more information, see “Front View” on page 15 and “Front View” on page 21.

Turning on the System

Press and hold the Power button to turn on the host. Verify that the system’s welcome
screen is displayed with no errors, as shown in the following graphic.

31.12.2014 1101
@ GE Healthcare =

Welcome to |

Serial Number:

A

ol Resting ECG ¢
E File Manager System Configuration a

Order Manager Training

NOTE:
If the host device has been shut down for more than one month, power on the
system and let run for at least 3 hours before using. If the date or time is not
correct, configure the system date and time as described in “Date/Time Setup”
on page 81.
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If you encounter any problems turning on the system, see “Troubleshooting” on page
141 for troubleshooting instructions.

Configuring the System

When the system is ready for operation, configure the system settings using the
information in “System Configuration” on page 49.

If you are applying the same settings to multiple devices at the site, export the settings
to a Micro SD card and use that card to import the settings to the other devices.

Testing the Device

After the system is set up and configured, test it completely before using it with
patients. Test scenarios include:

Conducting and printing a resting ECG
Refer to MAC Link Resting ECG Analysis System User Guide for instructions on
resting ECGs.

Conducting and printing a full disclosure ECG
Refer to MAC Link Resting ECG Analysis System User Guide for instructions on full
disclosure ECGs.

Conducting and printing an RR analysis
Refer to MAC Link Resting ECG Analysis System User Guide for instructions on RR
Analysis.

Saving, importing, printing, deleting, transmitting, and exporting records to internal
storage

Refer to MAC Link Resting ECG Analysis System User Guide for instructions on using
internal storage.

Shutting Down the Device

Perform the following actions to shut down the device.

1.

Press and hold the Power button.
A pop-up message is displayed to confirm shutting down the system.
Press OK.

Wiait for a few seconds until the screen turns to black. Then your system has
been shut down normally.

System Architecture

36

The following sections describe the system architecture of the MAC Link system.
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Acquisition Module

Hardware Block Diagram

Fush
buttons

Hardware/Firmware Architecture

The hardware and firmware subsystems of the acquisition module include the
following:

Hardware Subsystems

e CPU board

e ECG acquisition and power supply board
e Battery

e Housing

Firmware Subsystems

e CPU board image

e DSP image

Product Interfaces

The acquisition module offers the following interfaces for connecting to external
devices for data communication, software updates, and the control of workload
devices:

Interface Description

ECG cable connector | Connects to the ECG lead wires.

Communication port | Connects to the Host device or Docking Station by communication
cable.

DC port Connects to the AC/DC adapter.
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Host

Hardware Block Diagram

WiFI-BT | | Camera | [ i
50

Mainboard

olll

L2 Port

a P

L

Z 8 CPU

|2 - ARM A9 USE

Dual Core Poart

o=
T DR AN Push
E aMMC hutton

Hardware/Firmware Architecture
The hardware and firmware subsystems of the host include the following:
Hardware Subsystems
e Main board
e Touch panel
e LCD
e Battery
e Support frame and housing

Firmware Subsystems

e Main board Image

Product Interfaces

The host offers the following interfaces for connecting to external devices for data
communication, software updates, and the control of workload devices:

Interface Description

Micro SD card slot Interfaces with a Secure Digital card, which stores ECGs, to flash
the device with software updates.

Communication port | Connects to the Host device or Docking Station by communication
cable.

DC port Connects to the AC/DC adapter.
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Docking Station

Hardware Block Diagram

Push
button

Hardware/Firmware Architecture
The hardware and firmware subsystems of the docking station include the following:
Hardware Subsystems
¢ Main board
e Battery
¢ Housing
Firmware Subsystems
¢ MCU image

Product Interfaces

The docking station offers the following interfaces for connecting to external devices
for data communication, software updates, and the control of workload devices:

Interface Description

USB connector Connects to USB devices, including an optional barcode reader or an
external USB keyboard.

RJ-45 port Connects to networks via an Ethernet connector.

Acquisition box port | Connects to the acquisition box by communication cable.

Host port Connects to the Host device.

DC port Connects to the AC/DC adapter.
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Software Architecture

Layered Structure of Application Software
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ECG Data Flow with Sampling Rates

XML/Hillto
Printer/PDF Display D{CCI)M b/

500/1000Hz 500/1000Hz

Application Software (User Interface, Control, Data Storage)

12SL Resting ECG Analysis

500/1000Hz {Measurement, Diagnnsis]

500/1000Hz

Signal Preprocessing (50/60Hz Filter, 20/40/100Hz Low Pass Filter, ADS,

HR, Pace Enhance, Simulated ECG, Calculate Leads From Electrudes}
1000Hz

ADC Driver

Acquisition Module
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Equipment Identification

Every GE Healthcare product has labels that identify the product name, part number,
manufacturing information, serial number, and other information. This information is
required when contacting GE Healthcare for service or support.

Hardware and Packaging Label Locations

WADLCER R

3 Ry N 1P

&3 GE Healthcare

ELECTROCARDIOGRAPH

MAC Uink

EET——
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Equipment Identification

Label Descriptions on Hardware and Packaging

Item Label Location Description
1 Bottom cover of the Product Label
Resting ECG Analysis System MAC Link | | device Identifies the device. See
dical i i “ "
Product Label” on page
8200W, Tower Ave, Milwaukee WI53223 USA 45 for a descrlptlon Of

Power input of adapter: 100-240V~, 50/60Hz, 1.1A

C€ +|§|+ @ ®® () the label contents.
0459 A
C€0197 X o,

" Part name: Acquisition Module

u GE Medical Systems Information
Technologies, Inc.

8200W, Tower Ave, Milwaukee W153223 USA
Power input of adapter: 100-240V~, 50/60Hz, 1.1A

(((i))) E c0459€ A 9®®
{9} C€0197 i,

Part Name: Docking Station

GE Medical Systems Information
Technologies, Inc.
8200W, Tower Ave, Milwaukee,WI53223 USA

Power input of adapter: 100-240V~, 50/60Hz, 1.1A
IP20 CLASS | MADE IN CHINA

CE C€0197 X

2 , | Bottom cover of the Serial Number Label
| @8 2091057-001 device See “Serial Number
e (50 TR TR | Label” on page 47 for a
LT T description of the label
\ ’ contents.

-

. 2076585-00X
L aN]  [XOG00KKKXXKKX
[YYYY-MM-DD| —_—

L J

: 2077178-001

(o] [SN] = [ XXXXXXXXXXXXX |
|V OO OO

44 MAC™ Link 2069704-002F



Label Descriptions on Hardware and Packaging (cont'd.)

Equipment Identification

WA | EARR | B

Item Label Location Description
3 Located on the shipping | Shipping Label
@ ccrevene package Contains the following
o ) information:
MAC Link Resting ECG Analysis System
¢ Product description
) oo * Sales order number
——  Configuration number
e
SRR ¢ Model number
e Serial number
@ =rovon st dit
[ ]
MAC Link Docking Station orage conaitions
e Regulatory
- compliance
XXX e
@ - e Country of Origin
i “::wd'\ Sy oo Tl .
ot e EC Representative
information
GE Service Parts
e w0000 v
| XK KKKKKKK R KNSR KRR |
4 On the shipping package | Battery Shipping Label.
FRAGILE - Lithium lon
RN batteries can cause fire
! ﬁﬁ !D if damaged.
§ DO MNOT LOAD ORTRANSPORT §
N PACKAGE IF DAMAGED -
§ For Emergency Call CHEMTREC 1-800-424-9300, S
3 ou: of United States call 0-1-703. -3887 E
5 On the shipping package | Environmental symbols

required for shipping.

Product Label

The product label is in the following format:

2069704-002F
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Equipment Identification

5—>» Resting ECG Analysis System MAC Link

“ GE Medical Systems Information
4—> Technologies, Inc.

8200W, Tower Ave, Milwaukee WI53223 USA

Power input of adapter: 100-240V~, 50/60Hz, 1.1A <—1

0459

C€0197 X o

v

Host Device Product Label

S—LPort name: Acquisition Module

"'I GE Medical Systems Information
4 Technologies, Inc.

Acquis

5_

GE Medical Systems Information
4—» Technologies, Inc.

8200W, Tower Ave, Milwaukee WI53223 USA

@ ECEAD

CE @ 3 )«

Power input of adapter: 100-240V~, 50/60Hz, l.lAI

10} CE€0197 Viiias

ition Module Product Label

-

- Part Name: Docking Station

8200W, Tower Ave, Milwaukee WI[53223 USA

0459

i

Docking Station Product Label

Device Address Label and Rating Plate Format

1

2

Power input of adapter: 100-240V~, 50/60Hz, 1.1A <€—1
IP20 CLASS | MADE INCHINA 4—3

CE C€0197 X -

Item

Description

1

Country of origin

2

Electrical rating of the device
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Equipment Identification

Device Address Label and Rating Plate Format (cont'd.)

Item Description

3 Symbols
Refer to the MAC Link Resting ECG Analysis System Safety And Regulatory Guide
for a description of the symbols used on this label.

4 Manufacturer name and address

5 Product description

Serial Number Label

The serial number label is in the following format:

2069704-002F

{

4—y @ ReF - 2091057-001 < 1
v mmon] [N+ [ 0O0KXKRXKXXX XROKXKHKXXXX | <2

~ [ATRCERanneniwnm -—s

Host Device Serial Number Label

4—+

IIII||I|II III|| RNV RN ORI

. 2076585-00X <+——— 1

........................................ @ I XXXXXXXXXXXXX | w—2

Acquisition Module Serial Number Label

4—p

[REF] : 2077178-001 <+— 1
|WWMM DD|@| ‘XXXXXXXXXXXXX| ‘_2

O A OO =

Dockmg Station Serial Number Label

Product Label Format

Item Description
1 Product part number
2 Device serial number. The first three digits of the number are the product code.

See “Serial Number Format” on page 48 for detailed information.

MAC™ Link
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Equipment Identification

Product Label Format (cont'd.)

Item Description
3 Product bar code
4 Date of manufacture in YYYY-MM or YYYY-MM-DD format

Serial Number Format

Each device has a serial number that uniquely identifies it and provides important
information. You need the product code and the entire serial number before servicing
or requesting support for your product. The serial number format is shown in the
following illustration:

Serial Number Format

Item Name Description
1 Product Code Three-letter code that uniquely identifies the product line.
2 Year Manufactured Two-digit code identifying the year the device was

manufactured. Values range from 00 to 99
For example: 00 = 2000, 04 = 2004, 05 = 2005 (and so on).

3 Fiscal Week Two-digit code identifying the week the device was
Manufactured manufactured.

Values range from 01 to 52. GE Healthcare's fiscal weeks
correspond to the calendar week. For example, 01 = first
week in January.

4 Product Sequence Four-digit number identifying the order in which this
device was manufactured. Values range from 0001 to
9999.

5 Manufacturing Site One-letter code identifying the site where the device was

manufactured. For example, F = Milwaukee, N = Freiburg,
P = Bangalore, W = Wuxi, H = Helsinki.

6 Miscellaneous One-letter code identifying manufacturing status. For
Characteristic example, P = device is a prototype, R = device was
refurbished, U = device was upgraded to meet the
specifications of another product code, A = device is in
production.
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System Configuration

System Configuration provides access to functions that allow you to customize the
system settings and to utilities to help manage those settings. This chapter describes
the settings managed by each function and the process followed by each utility.

CAUTION:
LOSS OF CONFIGURATION CHANGES — Changes to the configuration are not saved
until you return to the Main Menu.

After making configuration changes, return to the Main Menu to ensure the
changes are saved.

Setup Functions

2069704-002F

Setup Functions include the following categories:

e “Basic Setup”

“Resting Setup”

“Full Disclosure Setup”

“RR Analysis Setup”

“Country Setup”

“Communication Setup”

“Patient Setup”

“File Manager Setup”

“Options Setup”

“User Setup”
“Order Setup”
“Date/Time Setup”

“Import/Export Setup”
e “Service Tool”

Depending on which options you purchased, some of these functions may not be
available on your system.
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System Configuration

Basic Setup

The Basic Setup function allows you to define the following information:

e Basic System Information

e System Setup

* High Security Mode

e Printer Setup
* Lead Sequence

NOTE:

You must add physicians in User Setup before they can be selected as default
physicians. For more information, see “User Setup” on page 79.

To access Basic Setup from the Main window, press System Configuration > Basic

Setup.

The following table describes each setting available on Basic Setup.

Basic Setup - Basic System Information

Field Description

Institution Name The name of the institution.

Street The street address of the institution.
City The city where the institution is located.
Ordering Physician The physician who ordered the ECG.

Defaults on any patient records created on the system.

Referring Physician

The physician who referred the patient.
Defaults on any patient records created on the system.

Attending Physician

The physician who is in charge of this patient while they are in
the hospital.
Defaults on any patient records created on the system.

Technician The technician who conducted the ECG.
Defaults on any patient records created on the system.
Site # Site number where the device is located. (Defaults on any
patient records created on the system).
This field is required to store ECG reports on a cardiology
information system such as the MUSE system.
Location Location ID where the device is located.

Defaults on any patient records created on the system.

50
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System Configuration

Basic Setup - Basic System Information (cont'd.)

Field Description

Cart # Unique cart number of the device.
Defaults on any patient records created on the system.

Test Patient (temporary) | Enables/disables simulated ECGs. When enabled, simulated
waveforms are generated in the resting, arrhythmia, or RR
Analysis ECG functions. This is useful for demonstration,
training, or testing purposes.

NOTE:
This setting clears when the system is reset.

Basic Setup - System Setup

Field Description

Power up mode Determines which screen is displayed when the system is
turned on. Available options are:

e Resting ECG

e Main Screen

¢ File Manager

e Order Manager

NOTE:
Depending on which options were purchased, some of
these options may not be available on your system.

Default Resting ECG Determines which ECG mode is displayed when you enter the
Mode ECG acquisition window. Available options are:

e 10s ECG Mode
¢ Full Disclosure Mode
¢ RR Analysis Mode

NOTE:
Depending on which options were purchased, some of
these options may not be available on your system.

Sample Rate Determines the report frequency. Available options are:
e 500 Hz
e 1000 Hz
ECG Grid Determines whether a grid is displayed behind the waveforms.

A grid may make reading the ECG easier.
The default is on.

Anti-Aliasing of ECG Determines whether anti-aliasing is applied to waveforms to
Waveforms reduce distortion caused by the video display.

The default is on.
Auto Connect to Determines whether the device automatically connects to the
Acquisition Module acquisition module.

The default is off, you need to manually connect the acquisition
module every time when you enter the Resting ECG mode.
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System Configuration

Basic Setup - System Setup (cont'd.)

Field

Description

Auto Connect Silent
Mode

Determines whether the device popup the connection
notification every time you enter the acquisition window.

The default is off.

If Auto Connect Silent Mode is ON, the system will connect
the previous acquisition module every time you enter the
acquisition window.

NOTE:
If ON is selected in Auto Connect to Acquisition Module
field, OFF is automatically selected for Auto Connect Silent
Mode field.

Acquisition Module Auto
Standby

Determines whether the device automatically enters standby
mode if it is inactive for a predefined time limit. This helps
reduce power consumption and increases the life of the device.
See also Acquisition Module Auto Standby Time.

Acquisition Module Auto
Standby Time

Identifies the amount of time, in minutes, that the device can
remain inactive before it enters standby mode. Acquisition
Module Auto Standby uses this field.

Host Auto Standby

Determines whether the device automatically enters standby
mode if it is inactive for a predefined time limit. This helps
reduce power consumption and increases the life of the device.
See also Host Auto Standby Time.

Host Auto Standby Time

Identifies the amount of time, in minutes, that the device can
remain inactive before it enters standby mode. Host Auto
Standby uses this field.

Host Auto Power Off

Determines whether the device automatically turns off if it is
inactive for a predefined time limit. This helps reduce power
consumption and increases the life of the device. See also Host
Auto Power Off Time.

This field is available only if Host Auto Standby is enabled.

Host Auto Power Off
Time

Identifies the amount of time, in minutes, that the device can
remain inactive before it turns off. Host Auto Power Off uses
this field.

The Theme of Playback

Determines the color scheme of the 10s ECG display. Available

options are:

e White - White background with red grid, black lead name
and waveform.

¢ Black - Black background with white grid, white lead name
and green waveform.

NOTE:
The theme only impacts 10s ECG display.

MAC™ Link 2069704-002F
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System Configuration

Basic Setup - High Security Mode

Field

Description

High Security Mode

Enables/disables high security mode. You can activate it only
if at least one user with Edit Users and Edit Setup privileges is
configured with a password.

When High Security Mode is enabled, users are prompted to
enter an ID and password when logging on to the system. You
must add each user in User Setup.

The following two fields are activated only when the High
Security Mode is enabled.

Auto Logoff

Determines whether the device automatically logs off if it is
inactive for a predefined time limit. This helps reduce power
consumption and increases the life of the device.

Auto Logoff Time

Identifies the amount of time, in minutes, that the device can
remain inactive before it logs off. Auto Logoff uses this field.

Basic Setup - Printer Setup

Field

Description

Add Network Printer

Press to add a new network printer. The following information
is required:

e Name
e |P Address
e Port

Edit

If you have a network printer in the list, you can press Edit to
modify the following network printer setup:

¢ Name
e |P Address
e Port

Printer Test

Press to test whether the printer setup is correct.

¢ If you are connecting to a network printer, the following
message is displayed at the bottom of the screen: Obtain
your report to verify the transmission was successful.

¢ If no message is received, you may need to check whether
your printer setup is correct. You can contact your IT person
for detailed information.
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System Configuration

Basic Setup - Printer Setup (cont'd.)

Field Description

Set As Default Determines the default system printer:
1. Select the printer.
2. Press Set As Default.

A Yes displays in the Is Default column of the selected
printer.

Delete Deletes a printer you no longer need.

Basic Setup - Lead Sequence

Field Description

Lead Sequence Determines the lead sequence to use. Values are:
e STANDARD

e CABRERA

1-6 Rhythm Leads Six fields that allow you to define the rhythm leads and
their sequence. You can select the rhythm leads for all lead
sequences.

Resting Setup

The Resting Setup option allows you to define:
e Display Settings

» Algorithm Settings

e Auto Actions

e Printer Setup

To access Resting Setup from the Main window, press System Configuration >
Resting Setup.

The following table describes each setting available on Resting ECG Setup.
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System Configuration

Resting Setup - Display Settings

Field

Description

Gain [mm/mV]

Sets the amplitude of the ECG signal. Measurement is in
millimeters per millivolt and includes the following options:

e 2.5 mm/mV
e 5mm/mV
e 10 mm/mV
e 20 mm/mvV
e 40 mm/mV
e Automatic

The larger the selected measurement, the larger the waveform.
Only the representation of the waveform changes; signal
strength is not affected.

NOTE:
If Automatic is selected, the system calculates the best
gain based on the peak-to-peak amplitudes of all displayed
leads and the selected display format.

Speed [mm/s] Changes the speed of printing and the wiper bar movement
across the display.
Measurement is in millimeters per second (mm/s) and includes
the following options:
e 125 mm/s
e 25mm/s
e 50 mm/s

Low Pass Filter [Hz] Sets the maximum frequency to include in the waveform.
Restricting frequencies can help eliminate noise in the
waveform. Frequencies are measured in Hertz (Hz) and include
the following options:
e 20 Hz
e 40 Hz
e 100 Hz
e 150Hz
Selecting a frequency eliminates signals above that frequency.
For example, if you select 40, only signals that have a frequency
of 40 Hz or lower are included in the waveform.

ADS Toggles the anti-drift system (ADS) on and off. ADS helps reduce

baseline drift.

Line Filter

Enables/disables the line filter defined in Country Setup.

2069704-002F
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System Configuration

56

Resting Setup - Display Settings (cont'd.)

Field

Description

Display Formats for
Landscape

Determines the display format of the resting ECG.
Available values are:
e 1x3 (columns x leads)

e 4x3 (columns x leads)
e 1x6 (columns x leads)

e 2x6 (columns x leads)

Display Lead Group for
1x3

Determines which group of leads is displayed. The available
values depend on which Display Format is selected. Available
values are:

e First 3 Rhythm Leads
e 1stgroup
e 2nd group
e 3rd group
e 4th group

NOTE:
This field is available when 1x3 (columns x leads] is selected
for Display Formats for Landscape.

Display Lead Group for
1x6

Determines which group of leads is displayed. The available
values depend on which Display Format is selected. Available
values are:

e 6 Rhythm Leads
e Istgroup
e 2nd group

NOTE:
This field is available when 1x6 (columns x leads) is selected
for Display Formats for Landscape.

Pace Enhancement

Increases the readability of a pacemaker ECG either by
augmenting small pace pulses or by truncating large pace
pulses. If enabled, pace enhancement is done in two steps:

1. Adds a marker (1.5 mV amplitude, 6 ms duration) to the
electrode signal.

2. Limits the sum to 0.5 mV in the lead signal.

Hookup Advisor

Enables/disables the Hookup Advisor option, which visually
indicates the quality of lead signals.
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System Configuration

Resting Setup - Display Settings (cont'd.)

2069704-002F

Field

Description

Preview before Analysis

Determines waveform preview options. Values include:

e No
Waveforms are never previewed.

e Always
Waveforms are always previewed.

e Yellow electrodes
Waveforms are previewed when the Hookup Advisor
indicator displays a yellow electrode.

¢ Red electrodes
Waveforms are previewed when the Hookup Advisor
indicator displays a red electrode.

ECG Acquisition

Determines the ECG acquisition mode. Values include:

¢ Pre-Acquisition
Uses the last 10 seconds of ECG data already stored in the
system.

e Post Acquisition
Acquires 10 new seconds of ECG data after you press
Acquire.

Resting Setup - Algorithm Settings

Field

Description

QTC Calculation

Determines which formula is used to correct QT calculations.
Options are:

e Bazett
QTc = QT VHR/60

e Framingham
QTc = QT + 154 (1 - 60/HR)

e Fridericia
QTc = QT 3WHR/60

In all formulas, HR = Heart Rate. These are available only if the
ME12 or MI12 option is activated.

Screening Criteria

Enables/disables the inclusion of the screen criteria. This setting
is available only if the MI12 option is activated.

It is disabled by default.

Suppress normal
statement

Enables/disables the inclusion of the normal statement. This
setting is available only if the MI12 option is activated.

Suppress abnormal/
borderline

Enables/disables the inclusion of the abnormal/borderline
statements. This setting is available only if the MI12 option is
activated.

Suppress all statements

Enables/disables the inclusion of all statements. This setting is
available only if the MI12 option is activated.
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System Configuration

Resting Setup - Algorithm Settings (cont'd.)

Field Description
Suppress reason Enables/disables the inclusion of reason statements. This
statement setting is available only if the Screening Criteria field is enabled.
It is enabled by default.
NOTE:
Reason statements are not yet available for all languages.
ACI-TIPI Enables/disables the inclusion of the ACI-TIPI (Acute Cardiac

Ischemia Time Insensitive Predictive Instrument) statement
and enables the Chest Pain field on the Patient Information
window.

To include ACI-TIPI statements, the following conditions must
be met:

e MI12 or ME12 system option is activated
e ACI-TIPI is enabled
e Print interpretation is enabled

¢ Patient data must include: gender, date of birth, and chest
pain indication

e Patient cannot be a pediatric patient (15 years or younger),
as calculated from the date of birth

For additional information, refer to the ACI-TIPI Physician’s Guide.

Resting Setup - Auto Actions

Field Description

Auto Print Determines whether to automatically print the ECG report to
the printer.

Auto Send Determines whether to automatically send the ECG report to

external devices.
Available only if one of the communications options is activated.
See “Options Setup” on page 78 for detailed information.

Auto Delete

Determines whether to automatically delete the ECG report that
has already been sent.

Available only if one of the communications options is activated.
See “Options Setup” on page 78 for detailed information.

58

MAC™ Link 2069704-002F



Resting Setup - Auto Actions (cont'd.)

2069704-002F

System Configuration

Field

Description

Auto Summary

Determines whether to automatically summarize the ECG
waveform and diagnostic report after acquisition.

The Auto Summary and Auto Delete functions are incompatible.

Default Send Location

Configures the default ECG send location.

Available only if one of the communications options is activated,
and the Location field is configured in “Communication Setup”
on page 66.

See “Basic Setup” on page 50 for detailed information.

Resting Setup - Printer Setup

Field Description
10s ECG Report Format | Determines how the 10s ECG report prints on an external laser
for Laser printing printer.
The options are:
¢ Blank (Non-printing)
e 1x10x12_25, 1 page: 1 column x 10s x 12 leads_25 mm/s,
1 page
e 2x5x6_25, 1 page: 2 column x 5s x 6 leads_25 mm/s, 1 page
e 2x5x6_50, 2 page: 2 column x 5s x 6 leads_50 mm/s, 2 pages
e 2x10x6_25, 2 page: 2 column x 10s x 6 leads_25 mm/s, 2
pages
e 4x2.5x3_25, 1 page: 4 column x 2.5s x 3 leads_25 mm/s, 1
page
e 4x2.5x3_25 R1, 1 page: 4 column x 2.5s x 3 leads_25
mm/s+1 rhythm lead 10s, 1 page
e 4x2.5%3_25_R3, 1 page: 4 column x 2.5s X 3 leads_25
mm/s+3 rhythm leads 10s, 1 page
e Swedish H1-1 page, 2x(6 medians @ 50 mm/s}+6 leads 10s
@ 12.5 mm/s
Detailed Report Format | Determines how the Detailed Results report prints. If no format
for Laser Printing is selected, the report prints without the median report page.

The options are:

¢ Blank (Non-printing)
e MEDIAN_50

e MEDIAN_25

Report Copies of Laser
Report

Determines how many copies of the 10s ECG report prints on an
external laser printer. Valid values range from 1 to 5.

Paper Size for Laser
Report

Determines the page size of the report when it prints on a laser
printer. Valid values are A4 and Letter.

Print Grids for Laser
Report

Determines whether the grid prints on the report when printed
on a laser printer.
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System Configuration

Resting Setup - Printer Setup (cont'd.)

Field

Description

10s ECG Report Format
for PDF

Determines how the 10s ECG report prints to a PDF file.
The options are:
¢ Blank (Non-printing)
e 1x10x12_25, 1 page: 1 column x 10s x 12 leads_25 mm/s,
1 page
e 2x5x6_25, 1 page: 2 column x 5s x 6 leads_25mm/s, 1 page
e 2x5x6_50, 2 page: 2 column X 5s x 6 leads_50 mm/s, 2 pages

e 2x10x6_25, 2 page: 2 column x 10s x 6 leads_25 mm/s, 2
pages

e 4x2.5x3_25, 1 page: 4 column x 2.5s x 3 leads_25 mm/s, 1
page

e 4x2.5x3_25_R1, 1 page: 4 column x 2.5s X 3 leads_25
mm/s+1 rhythm lead 10s, 1 page

e 4x2.5x3_25_R3, 1 page: 4 column x 2.5s x 3 leads_25
mm/s+3 rhythm leads 10s, 1 page

e Swedish H1-1 page, 2x(6 medians @ 50 mm/s}+6 leads 10s
@ 12.5 mm/s

Detailed Report Format
for PDF

Determines how the Detailed Results report prints. If no format
is selected, the report prints without the median report page.

The options are:

¢ Blank (Non-printing)
e MEDIAN_50

e MEDIAN_25

Paper Size for 10s ECG
PDF Report

Determines the page size of the report when it prints to a PDF
report. Valid values are A4 and Letter.

Print Interpretation for
Laser Printing

Determines whether the ECG interpretation prints on the report.

Print Interpretation for

PDF Report

Determines whether the ECG interpretation prints on a PDF
report.

Full Disclosure Setup

The Full Disclosure Setup function allows you to define the following information:

60

e Display Settings

e Printer Setup

To access Full Disclosure Setup, from the Main window, press System Configuration

> Full Disclosure Setup.
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System Configuration

The following table describes each setting available on Full Disclosure Setup.

Full Disclosure Setup - Display Settings

Field

Description

Gain [mm/mV]

Sets the amplitude of the ECG signal. Measurement is in
millimeters per millivolt and includes the following options:

e 2.5mm/mV
e 5mm/mV
e 10 mm/mV
e 20 mm/mV
e 40 mm/mV
e Automatic

The larger the selected measurement, the larger the waveform.
Only the representation of the waveform changes; signal
strength is not affected.

NOTE:
If Automatic is selected, the system calculates the best
gain based on the peak-to-peak amplitudes of all displayed
leads and the selected display format.

Acquisition Time

Determines the default acquisition time (in seconds) of full
disclosure. Available value is 11-300.

Sweep Speed [mm/s] Changes the speed of rhythm printing and the wiper bar
movement across the display.
Measurement is in millimeters per second (mm/s) and includes
the following options:
e 125 mm/s
e 25mm/s
e 50 mm/s

Low Pass Filter [Hz] Sets the maximum frequency to include in the waveform.
Restricting frequencies can help eliminate noise in the
waveform. Frequencies are measured in Hertz (Hz) and include
the following options:
e 20Hz
e 40 Hz
e 100 Hz
e 150 Hz
Selecting a frequency eliminates signals above that frequency.
For example, if you select 40, only signals that have a frequency
of 40 Hz or lower are included in the waveform.

ADS Toggles the anti-drift system (ADS) on and off. ADS helps reduce

baseline drift.

Line Filter

Enables/disables the line filter defined in Country Setup.

2069704-002F

MAC™ Link 61



System Configuration
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Full Disclosure Setup - Display Settings (cont'd.)

Field

Description

Display Formats for
Landscape

Determines the display format of the full disclosure ECG.
Available values are:
e 1x3 (columns x leads)

e 4x3 (columns x leads)
e 1x6 (columns x leads)

e 2x6 (columns x leads)

Display Lead Group for
1x3

Determines which group of leads is displayed. The available
value depends on which Display Format is selected. Available
values are:

e First 3 Rhythm Leads
e 1stgroup
e 2nd group
e 3rd group
e 4th group

NOTE:
This field is available when 1x3 (columns x leads] is selected
for Display Formats for Landscape.

Display Lead Group for
1x6

Determines which group of leads is displayed. The available
value depends on which Display Format is selected. Available
values are:

e 6 Rhythm Leads
e Istgroup
e 2nd group

NOTE:
This field is available when 1x6 (columns x leads) is selected
for Display Formats for Landscape.

Pace Enhancement

Increases the readability of a pacemaker ECG either by
augmenting small pace pulses or by truncating large pace
pulses. If enabled, pace enhancement is done in two steps:

1. Adds a marker (1.5 mV amplitude, 6 ms duration) to the
electrode signal.

2. Limits the sum to 0.5 mV in the lead signal.

Hookup Advisor

Enables/disables the Hookup Advisor option, which visually
indicates the quality of lead signals.
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System Configuration

Full Disclosure Setup - Display Settings (cont'd.)

Field

Description

Auto Summary

Determines whether to automatically summarize the ECG
preview after acquisition.

Default Send Location

Configures the default ECG send location.

Available only if one of the communications options is activated,
and the Location field is configured in “Communication Setup”
on page 66.

See “Options Setup” on page 78 for detailed information.

Full Disclosure Setup - Printer Setup

Field

Description

Report Format for Laser
printing

Determines how the full disclosure ECG report prints on an
external laser printer.

The options are:
o 1x12 12 25

e 1x12_12 50

e 1x6_6_25

e 1x6_6_50

e 1x12_1 25

e 1x12 1 50

e 1x6_1 25

e 1x6_1 50

Report Format for PDF

Determines how the full disclosure ECG report prints to a PDF
file.

The options are:
e 1x12 12 25

e 1x12_12 50

e 1x6_6_25

e 1x6_6_50

e 1x12.1 25

e 1x12_1 50

e 1x6_1 25

e 1x6_1 50

RR Analysis Setup

To access RR Analysis Setup from the Main window, press System Configuration >

2069704-002F

RR Analysis Setup.
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The following table describes each setting available on RR Analysis Setup.

RR Analysis Setup

Field

Description

Gain [mm/mV]

Sets the amplitude of the ECG signal. Measurement is in
millimeters per millivolt and includes the following options:

e 2.5mm/mV
e 5mm/mV
e 10 mm/mV
e 20 mm/mV
e 40 mm/mV
e Automatic

The larger the selected measurement, the larger the waveform.
Only the representation of the waveform changes; signal
strength is not affected.

NOTE:
If Automatic is selected, the system calculates the best
gain based on the peak-to-peak amplitudes of all displayed
leads and the selected display format.

Sweep Speed [mm/s] Changes the speed of printing and the wiper bar movement
across the display.
Measurement is in millimeters per second (mm/s) and includes
the following options:
e 125 mm/s
e 25mm/s
e 50 mm/s

Low Pass Filter [Hz] Sets the maximum frequency to include in the waveform.
Restricting frequencies can help eliminate noise in the
waveform. Frequencies are measured in Hertz (Hz) and include
the following options:
e 20 Hz
e 40 Hz
e 100 Hz
e 150Hz
Selecting a frequency eliminates signals above that frequency.
For example, if you select 40, only signals that have a frequency
of 40 Hz or lower are included in the waveform.

ADS Toggles the anti-drift system (ADS) on and off. ADS helps reduce

baseline drift.

Line Filter

Enables/disables the line filter defined in Country Setup.
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Field

Description

Analysis Lead

Selects the leads that record during the acquisition. Available
options are:

¢ aVR (thisis displayed as -aVR if CABRERA is selected in Basic
Setup)

e aVL
e aVF
e V1
e \2
e V3
o V4
e V5
e V6

Test Target

Selects the default acquisition target. Available values are:
e 1 minute

e 2 minutes
e 3 minutes
e 4 minutes
e 5 minutes
e 100 beats
e 200 beats
e 300 beats
e 400 beats
¢ 500 beats

Pace Enhancement

Increases the readability of a pacemaker ECG either by
augmenting small pace pulses or by truncating large pace
pulses. If enabled, pace enhancement is done in two steps:

1. Adds a marker (1.5 mV amplitude, 6 ms duration) to the
electrode signal.

2. Limits the sum to 0.5 mV in the lead signal.

RR Table

Determines whether to display the RR table in the RR analysis
report.

Default Send Location

Configures the default ECG send location.

Available only if one of the communications options is activated,
and the Location field is configured in “Communication Setup”
on page 66.

See “Options Setup” on page 78 for detailed information.
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Country Setup

The Country Setup function allows you to define the following information:

Communication Setup

66

Language
Date Format
Time Format

Height/Weight Unit
Blood Pressure Unit

Line Filter
Lead Label

To access Country Setup, on the Main window, press System Configuration >
Country Setup.

The following table describes each setting available on Country Setup.

Country Setup

Field

Description

Language

Determines the language the interface and reports use.

Date Format

Determines the format in which dates are displayed. Options
are:

e DD.MM.YYYY
e MM/DD/YYYY
e YYYY-MM-DD

Time Format

Determines whether the system uses a 12-hour or a 24-hour
format.

Height/Weight Unit

Determines whether the system uses metric measurements
(cm, kg) or American measurements (in, Ib) for patient height
and weight.

Blood Pressure Unit

Determines whether blood pressure is measured in millimeters
of mercury (mmHg) or kilopascals (kPal.

Line Filter Determines the frequency of the line filter. Options are 50 Hz
and 60 Hz.
Lead Label Determines whether the system labels leads using the

standards of the International Electrotechnical Commission (IEC)
or the American Heart Association (AHA).

The Communication Setup function allows you to define the following information:

File Auto Naming

Wi-Fi Setup
LAN Setup
Bluetooth Setup

Shared Folder Setup
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e FTP Setup

e EMS/DICOM Setup

e Location Setup

NOTE:

System Configuration

Identify, analyze, evaluate and control the risk-related network security in your
facilities, or it could result in previously unidentified risk when the device is
connected to the IT network.

Stop the data transmission before changing to the IT network, or it could introduce
some risks of data loss.

Changes to the IT network include:

e changes in the network configuration

e connection of additional items

¢ disconnection of items

To access Communication Setup, from the Main window press System Configuration

> Communication Setup.

The following table describes each setting available on Communication Setup.

Communication Setup - File Auto Naming

Field

Description

Auto Naming

Allows you to enable/disable the Automatic Naming function
of the system.

If OFF is selected for this field, the following check boxes are
displayed to determine which items are needed for file naming:

e Patient ID

e Last Name
e First Name
e Date of Birth

e Procedure

e Export Date Time

Communication Setup - Wi-Fi Setup

Field Description
Wi-Fi Allows you to enable/disable the Wi-Fi function of the system.
Scan Wi-Fi Press to scan for a Wi-Fi network nearby.

See “Wi-Fi Setup” on page 71 for detailed information.
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Communication Setup - Wi-Fi Setup (cont'd.)

Field Description
Add Wi-Fi Press to manually add a Wi-Fi network.

See “Wi-Fi Setup” on page 71 for detailed information.
WiFi Filter Enable or disable Wi-Fi filter, default value is OFF.

When Wi-Fi filter is enabled, you can check the box before

the Wi-Fi network you frequently use. The Wi-Fi network
automatically moves to the top of the Wi-Fi list after it is
checked. The selected Wi-Fi networks are sorted by signal
strength descend. Current connected Wi-Fi network is displayed
at the top of the list.

After setting the filter, you can only see the selected Wi-Fi
networks in the Wi-Fi connection panel.

Communication Setup - LAN Setup

Field

Description

LAN Setup

Allows you to enable/disable the LAN function of the system.

Obtain an IP address
automatically (DHCP)

Determines whether the device automatically receives an IP
address from the network.

If ON is selected for this field, the system automatically
configures the IP address.

If OFF is selected for this field, you must configure the DHCP
server to reserve a static IP address for the device. Contact your
network administrator for assistance.

This field is available when ON is selected for LAN field.

IP Address

Identifies the IP address of the device. If the Obtain an IP
address automatically (DHCP) field is OFF, you must define a
unique IP address.

Subnet Mask

Identifies the subnet mask of the device. If the Obtain an IP
address automatically (DHCP) field is OFF, you must define a
netmask.

Gateway

Identifies the IP address of the gateway for the device to use.
If the Obtain an IP address automatically (DHCP) field is OFF,
you must enter the gateway’s IP address.

Preferred DNS Server

Identifies the IP address of the primary DNS server used to
resolve Internet domain names.

Alternate DNS Server

Identifies the IP address of the secondary DNS server used to
resolve Internet domain names.

Communication Setup - Bluetooth Setup

Field

Description

Bluetooth

Allows you to enable/disable the Bluetooth function of the
system.

Scan Bluetooth Device

Press to scan for an available Bluetooth device nearby.
See “Bluetooth Setup” on page 73 for detailed information.
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Communication Setup - Bluetooth Setup (cont'd.)

2069704-002F

Field

Description

Unpair

Once you have updated your acquisition module, you need to
Unpair the host device with the updated acquisition module
and then pair the device again.

Set Device Name

Press to setup the name of paired device.

Communication Setup - Shared Folder Setup

Field

Description

Shared Folder

Determines whether ECG records can be exported to a shared
folder.

If this field is enabled, the following four fields become available
(Folder Path, User Name, Password, and Domain).

Folder Path

Determines the path of the shared folder. This field allows a
maximum of 30 characters.

The format is //Host/path. Host can be the IP address or Device
name.

This field is available only if Shared Folder is activated.

User Name

Identifies the user name that the system uses to log on to the
shared folder. The user must be set up on the domain with the
appropriate permissions to access the shared directory. This
field allows a maximum of 30 characters.

This field is available only if Shared Folder is activated.

Password

Identifies the password that the system uses to log on to the
shared folder. The password should contain only numeric,
uppercase, and lowercase letters. This field allows a maximum
of 30 characters.

This field is available only if Shared Folder is activated.

Domain

|dentifies the user’s domain. This field allows a maximum of
30 characters.

This field is available only if Shared Folder is activated.

Test Share Folder

Press to test whether the system is connected to the shared
folder.

This field is available only if Shared Folder is activated.

Communication Setup - FTP Setup

Field

Description

FTP

Determines whether ECG records can be exported to an FTP
Server.

If this field is enabled, the following five fields become
available (IP Address, Port, Anonymous Mode, User Name, and
Password).

Secured FTP

Determines whether to set the FTP as a secured FTP.
This field is available only if FTP is activated.
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Communication Setup - FTP Setup (cont'd.)

Field Description
IP Address Identifies the IP address of the device.
This field is available only if FTP is activated.
Port Identifies the port where the device should listen for incoming IP

connections.
This field is available only if FTP is activated.

Anonymous Mode

Allows you to enable/disable the Anonymous Mode function
of the system.

This field is available only if FTP is activated.

User Name

Identifies the user name the system uses to log on to the FTP
server. The user must have write permission to the specific path
of the FTP server. This field allows a maximum of 30 characters.

This field is available only if FTP is activated and Anonymous
Mode is off.

Password

Identifies the password the system uses to log on to the FTP
server. The password should contain only numeric, uppercase,
and lowercase letters. This field allows a maximum of 30
characters.

This field is available only if FTP is activated and Anonymous
Mode is off.

Test FTP

Press to test whether the system is connected to the FTP.
This field is available only if FTP is activated.

Communication Setup - EMS/DICOM Setup

Field Description

Download from Determines how to download the orders. Available options are;
e EMS
e RIS

Server IP Identifies the server name or IP address.

Port Identiﬁe§ the port where the device should listen for incoming IP
connections.

Test DCP Press to test whether the system is connected to the DCP server.

This field is available only if EMS is selected in the Download
from field.

The test result is displayed as one of the following:
¢ Successfully connected

e Fail to connect

NOTE:
You need to connect your system to LAN or Wi-Fi before
testing the connection.
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Communication Setup - EMS/DICOM Setup (cont'd.)

Wi-Fi Setup

2069704-002F

Field Description

Discover DCP Servers Press to scan for an available DCP server nearby.

This field is available only if EMS is selected in the Download
from field.

Calling AE Title Identifies the application entity title of service class user.
This field is available only if RIS is selected in the Download
from field.

Called AE Title Identifies the application entity title of service class provider.
This field is available only if RIS is selected in the Download
from field.

Test RIS Press to test whether the system is connected to the RIS.
The test result is displayed as one of the following:
¢ Successfully connected
¢ Fail to connect
This setting is available only if the DCOM option is activated.
See “Options Setup” on page 78 for detailed information.
NOTE:

You need to connect your system to LAN or Wi-Fi before
testing the connection.

SCP Storage Server IP Identifies the server name of the SCP storage server.

This setting is available only if the DCOM option is activated.
See “Options Setup” on page 78 for detailed information.

Test SCP Press to test whether the system is connected to the SCP.
The test result is displayed as one of the following:
¢ Successfully connected
¢ Fail to connect
NOTE:

You need to connect your system to LAN or Wi-Fi before
testing the connection.

Communication Setup - Location Setup

Field

Description

Location Setup

Identifies the locations displayed on the prompt when
downloading orders. This typically is the device's location (see
“Basic Setup” on page 50).

If the device is used in multiple locations, enter multiple
locations and separate them with commas: 1,3,10, and so on.

Once you have enabled Wi-Fi and there is an available Wi-Fi network nearby, you may
join the Wi-Fi using one of the following methods.
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Automatically Join Wi-Fi

1.

Manually Join Wi-Fi

From the Main window press System Configuration > Communication Setup >
Wi-Fi setup.

Press Scan Wi-Fi.

All available Wi-Fi networks are listed on the right side of the panel with their
signal strength.

Press the network you want to join.

* |fthe network is unencrypted or you have already saved the password before,
the system automatically joins the network.
The Wi-Filogo on the top right corner of the window turns white.
You have successfully joined the Wi-Fi.

e |f the network is encrypted, the Password Entering window opens and you
need to do the following steps:

a. Enter the password of the Wi-Fi network.
b. Press OK.

e |f the password is correct, the system joins the Wi-Fi successfully and
the password is saved automatically for your next use.
The Wi-Filogo on the top right corner of the window turns white.
You have successfully joined the Wi-Fi.

o |f the password is not correct, the following message is displayed
under the WiFi network name: Authentication problem. Contact your
IT person for the correct password.

If you cannot find the Wi-Fi network you want to join by scanning, you can manually
add the Wi-Fi network.

1.

72

From the Main window press System Configuration > Communication Setup >
Wi-Fi setup.

Press Add Wi-Fi.
The WLAN window opens.
Enter the Network SSID.

Network SSID identifies the name of the Wireless Local Area Network (WLAN).
This field allows a maximum of 32 characters.

NOTE:
The system can connect to any available network if Network SSID is not
empty.

The system connects to the enterprise network or Internet via infrastructure
(wireless access point).

Select Wi-Fi security type.
Available options are:
* None - Select this option to no security key.

e WEP - Select this option for data encryption through a WEP key.
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Bluetooth Setup

System Configuration

» WPA/WPA2 PSK - Select this option to use advanced encryption standard
protocol.

e 802.1x EAP- Select this option to use 802.1x certification.

NOTE:
If you select None, continue from step 10.

If you select 802.1x EAP, continue from step 5.
If you select WEP or WPA/WPA2 PSK, continue from step 9.

Select PEAP as the EAP method.
Select Phase 2 authentication.
Available options are:

e None

e PAP

e MSCHAP

e MSCHAPV2

e GTC

Enter the Identity.

Enter the Anonymous identity.
Enter the Password.

Press Add.

e |f the password is correct, the system joins the Wi-Fi successfully and the
password is saved automatically for your next use.
The Wi-Filogo on the top right corner of the window turns white.
You have successfully joined the Wi-Fi.

* |f the password is not correct, the following message is displayed under the
WIiFi network name: Authentication problem. Contact your IT person for
the correct password.

Once you have enabled Bluetooth and there is an available Bluetooth device nearby,
you may connect to the Bluetooth device using the following steps:

NOTE

To ensure communication quality during use, GE Healthcare recommends the
distance between the acquisition module and the tablet is within 4 meters when
using Bluetooth transmission.

2069704-002F

From the Main window press System Configuration > Communication Setup >
Bluetooth setup.

Press Scan Bluetooth Device.

All available Bluetooth devices are listed on the right side of the panel.
Press the Bluetooth device to which you want to connect.

At the center of the window, the following message is displayed: Pairing...
The system automatically pairs the Bluetooth device with your device.
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4. You can press Unpair to disconnect with the Bluetooth device you have paired.

5. You can press Set Device Name to set a new name for the paired Bluetooth

device.

Patient Setup

The Patient Setup function allows you to define the following information:

e Patient Information
e Test Information

e Barcode Scanner

To access Patient Setup, from the Main window press System Configuration >

Patient Setup.

The following table describes each setting available on Patient Setup.

Patient Setup - Patient Information

Field

Description

Secondary ID

Determines whether a secondary patient ID is available when
entering patient data and whether it is required. It can only be
required if it is first enabled. On reports, it is labelled ID 2.

Kanji Name

Determines whether the Kanji name field is available when
entering patient data.

Last Name

Determines whether the patient’s last name field is available
when entering patient data. It can only be required if it is first
enabled.

First Name

Determines whether the patient’s first name field is available
when entering patient data. It can only be required if it is first
enabled.

Date of Birth

Determines whether the date of birth field is available when
entering patient data.

Age

Determines whether the age field is available when entering
patient data.

Height

Determines whether the height field is available when entering
patient data.

Weight

Determines whether the weight field is available when entering
patient data.

Gender

Determines whether the gender field is available when entering
patient data.

Race

Determines whether the race field is available when entering
patient data.

Phone

Determines whether the phone number field is available when
entering patient data.

Pacemaker

Determines whether the pacemaker field is available when
entering patient data.

74
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Patient Setup - Patient Information (cont'd.)

2069704-002F

Field

Description

Patient ID with Leading
Zeros

Enables/Disables Leading "“0".

When the patient ID consists of numbers, the system
automatically adds the Arabic numeral “0” before the IDs that do
not meet the set length (the range is 3-30 according to the user).

For example, if the set length of the patient ID is nine numbers,
but the input patient ID is 123, then the system automatically
adjusts the patient ID to 000000123.

Patient ID Determines whether the patient ID is required. On reports, it
is labelled ID.

Last Name Determines whether the patient’s last name field is required
when entering patient data.

First Name Determines whether the patient’s first name field is required

when entering patient data.

Patient ID Length (3-30)

Defines the maximum length of the patient ID within the range
of 3 to 30 characters.

Patient Setup - Test Information

Field Description

Systolic BP Determines whether the systolic blood pressure field is available
when entering test information.

Diastolic BP Determines whether the diastolic blood pressure field is
available when entering test information.

Location Determines whether the location field is available when entering
test information.

Room Determines whether the room field is available when entering
test information.

Order Number Determines whether the order number field is available when
entering test information.

Indication Determines whether the indication field is available when
entering test information.

Ordering Physician Determines whether the ordering physician field is available

when entering test information.

Referring Physician

Determines whether the referring physician field is available
when entering test information.

Attending Physician Determines whether the attending physician field is available
when entering test information.
Technician Determines whether the technician field is available when

entering test information. It can only be required if it is enabled.

Technician Name
Required

Determines whether the technician field is required when
entering test information.

Number of Medications

Determines the number of medications that you can enter into
the test information window.

MAC™ Link 75



System Configuration

Patient Setup - Test Information (cont'd.)

Field Description
Prompt Allows you to define up to four custom fields.
Type Allows you to define the type of the Prompt. Options are:
e Alphanumeric
e Numeric
e Yes/No/Unknown
NOTE:

The following Barcode Scanner field is available only when the following fields are
enabled in Patient Information:

e First Name
e Last Name
e Date of Birth

e Gender

Patient Setup - Barcode Scanner

Field

Description

Multiple Fields Barcode

Determines whether multiple fields barcode is available when
entering patient data.

Total number of

Identifies the total number of bytes on the barcode or magnetic

Characters strip.

Patient ID Offset Identifies the position of the initial character of the patient ID.
Patient ID Length Identifies the number of characters for the patient ID.

First Name Offset Identifies the position of the initial character of the first name.
First Name Length Identifies the number of characters for the first name.

Last Name Offset Identifies the position of the initial character of the last name.

Last Name Length

Identifies the number of characters for the last name.

Year of Birth Offset

Identifies the position of the initial character of the year of birth.

Year of Birth Length

Identifies the number of characters for the year of birth.

Month of Birth Offset It;jetr%tiﬁes the position of the initial character of the month of
irth.

Month of Birth Length Identifies the number of characters for the month of birth.

Day of Birth Offset Identifies the position of the initial character of the day of birth.

Day of Birth Length Identifies the number of characters for the day of birth.

Gender Offset Identifies the position of the initial character of the gender.

Gender Length Identifies the number of characters for the gender.
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The File Manager Setup function allows you to define the following information:

e Sort Resting ECG Record List by

e Sort Order List by

e Sort Full Disclosure Record List by
e Sort RR Analysis Record List by

e Records per page

To access File Manager Setup, from the Main window press System Configuration

> File Manager Setup.

The following table describes each setting available on File Manager Setup.

File Manager Setup

Field Description
Sort Resting ECG Record | Determines how to initial sort the resting ECG record list.
List by Available options are:
¢ Patient Name
e Acquisition Date Time
e Patient ID
e Order Number
Sort Order List by Determines how to initial sort the order list. Available options

are:
e Patient Name

e Patient ID
e Location
e Date Time
e Status

This setting is available only if FULL, RRAN, OCOM, MCOM and
DCOM options are activated.

See “Options Setup” on page 78 for detailed information.

Sort Full Disclosure
Record List by

Determines how to initial sort the full disclosure record list.
Available options are:

e Acquisition Date Time
e Patient ID

e Patient Name

e Order Number

This setting is available only if FULL, RRAN, OCOM, MCOM and
DCOM options are activated.

See “Options Setup” on page 78 for detailed information.

2069704-002F
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Options Setup

78

File Manager Setup (cont'd.)

Field Description
Sort RR Analysis Record | Determines how to initial sort the RR analysis record list.
List by Available options are:

¢ Acquisition Date Time

e Patient ID
e Patient Name

e Order Number

This setting is available only if FULL, RRAN, OCOM, MCOM and
DCOM options are activated.

See “Options Setup” on page 78 for detailed information.

Records per page

Determines the number of records displayed on one page.

The Options Setup function allows you to activate options by entering Option Codes,
which are generated for a specific serial number and can only activate options on the
device with that serial number.

All purchased options are activated when the system ships. If you purchase a new
option or re-activate an option, use the following instructions:

1.  From the Main window, press System Configuration > Options Setup.

2. Enter the 12-figure activation code in the Option Code field.

You can find activation codes for purchased options on the Active Code
Summary Sheet provided with the system or with additional purchased options.

3. Press Save.

At the bottom of the window, the following message is displayed: Option
Activated.

4. Repeat step 2 to step 3 for any additional options you want to activate.

5. Press Save to save the configuration options.

The following table identifies the available options. You are given an activation code
for each purchased option.

Options Setup

Code

Part No.

Description

FULL

2078569-005

Full Disclosure Mode

RRAN

2078569-004

RR Anaylsis Mode

ME12

2078569-001

12SL Measurement

Mi12

2078569-002

12SL Measurement and Interpretation

OCOM

2078569-006

EMS Communication

MCOM

2078569-007

MUSE Communication

MAC™ Link
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Options Setup (cont'd.)

Code Part No. Description

DCOM 2078569-008 DICOM

TIPI 2078569-003 ACI-TIPI
User Setup

The User Setup function allows you to define the following:
e User names

e User identification

e User roles

e User privileges

Users entered in setup can be selected for system defaults and patient information.
If High Security Mode is enabled, anyone who uses the system must be set up as a
user with a user ID, a password, and privileges to log on to the system. For more
information on setting system defaults and enabling High Security Mode, see “Basic
Setup” on page 50.

To access User Setup, from the Main window press System Configuration > User
Setup.

When you run User Setup, the Edit User Lists window opens to offer four choices:
e Ordering Physicians

 Referring Physicians

e Attending Physicians

e Technicians

When you select one of these roles, a list of existing users with that role opens. You
can now add, edit, and delete users.

The following table identifies the settings on User Setup.

User Setup

Field Description

First Name Identifies the user’s given name.
This field is optional, but if used, allows a maximum of 20
alphanumeric characters.

Last Name Identifies the user’s surname. This field is required and allows a
maximum of 40 alphanumeric characters.

MUSE ID Defines the MUSE ID of the user.

User ID Defines a unique ID for the user.
If High Security Mode is enabled, the user needs to enter this ID
to log on to the system.
This field is required and allows a maximum of 30 alphanumeric
characters.
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User Setup (cont'd.)

Field

Description

Ordering Physician

Determines whether the user fills the role of ordering physician.
If this is the role that was selected on the Edit User List window,
this field is checked by default. You may select multiple roles,
but you must select at least one role.

Referring Physician

Determines whether the user fills the role of referring physician.
If this is the role that was selected on the Edit User List window,
this field is checked by default. You may select multiple roles,
but you must select at least one role.

Attending Physician

Determines whether the user fills the role of attending physician.
If this is the role that was selected on the Edit User List window,
this field is checked by default. You may select multiple roles,
but you must select at least one role.

Technician Determines whether the user fills the role of technician. If this
is the role that was selected on the Edit User List window, this
field is checked by default. You may select multiple roles, but
you must select at least one role.

Password Defines the password the user must enter along with the User

ID to log on to the system if High Security Mode is enabled.
This field must be between 6 and 30 alphanumeric characters.

Confirm Password

Confirms the password was entered correctly.

User Permissions

Allows users to edit the user permissions. These permissions are
detailed in the following 6 fields.

Configuration Enables/disables the user’s ability to make system configuration
changes.

Edit Users Enables/disables the user’s ability to edit user information.

Edit Date and Time Enables/disables the user’s ability to edit system date and time.

Edit Record Enables/disables the user’s ability to edit ECG records.

Delete Record

Enables/disables the user’s ability to delete ECG records.

Send Record

Enables/disables the user’s ability to send ECG records.

Order Setup

To access Order Setup, from the Main window press System Configuration > Order
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The following table describes each setting available on Order Setup.

Order Setup

Field Description

Auto order deletion Determines whether an order is deleted automatically when the
acquisition of the order is finished.

This field is NOT dependent on the Delete after transmit field
on the Basic Setup window. Both fields operate independently.

Default order location Identifies the locations when downloading orders. This is
typically the device's location (see “Basic Setup” on page 50).

If the device is used in multiple locations, enter multiple
locations and separate them with commas: 1,3,10, and so on.

Date/Time Setup

The Date/Time Setup function allows you to configure the system’s date and time
settings.

To access Date/Time Setup, from the Main window press System Configuration >
Date/Time Setup.

The following table describes each setting available on Date/Time Setup.

Field Description

Automatic date and time | Enables/disables the automatic date and time of the host
device.

Time Server IP Address Allows you to enter the time server IP address.

Time Zone Determines which time zone is used for this device.

Host Device Date Sets the current system date. The format of the fields depends
on the date format selected on Country Setup.

For more information, see “Country Setup” on page 66.

Host Device Time Sets the current system time. If the If the Automatic date and
time field is set on Basic Setup, any changes made to the time
are overwritten during the next synchronization.

For more information, see “Basic Setup” on page 50.

Test Time Server Press to test whether the time server IP address is available.

Import/Export Setup

The Import/Export Setup function allows you to import/export the system
configuration files.

Restore Factory Setting

Restore Factory Setting allows you to restore all the preferences and settings on the
device, for example the Startup window, standby mode, and personal settings to the
default factory settings.
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No stored patient and ECG data is deleted during the restoring of default factory
settings.

NOTICE:
DATA LOST — All the configuration information is lost after restoring to factory
setting.

If you want to keep the configuration information, be sure to back it up before
using the Restore Factory Setting.

NOTICE:
DEVICE DAMAGE — Suddenly cutting off the power or restarting the device when
you are restoring factory setting can cause loss or corruption of data, or even
damage to the device.

Never disconnect your device to the main power when you are restoring factory
setting.

Export Configuration

The Export Configuration function allows you to export saved settings from the
device to a Micro SD card. You can then use the Micro SD card to import the settings
to another device, simplifying the installation and configuration of multiple devices.

1. Insert the Micro SD card.

2. From the Main window, press System Configuration > Import/Export Setup.
The Import/Export Setup window opens.

3. In the Export Configuration field, press Export.
The Export Type Selection panel opens.

4. Enter the custom type name.
You can define up to five export types.

5. Select the required type.

6. Press OK.

At the bottom of the screen, the following message is displayed: The
configuration was successfully exported.

The configuration file exports to the Micro SD card by default. You can find the
file using the following path:

Micro SD card\Cardio\expconfig

7. Repeat Steps 3 to 6 to export all the saved configuration information you want
to export.

Import Configuration

82

The Import Configuration function allows you to import up to five system setup files
from another device that were exported to a Micro SD card. This feature is useful to
sites with multiple systems that need to have the same or similar setups.

1. Insert the Micro SD card with the saved setup file.
2. From the Main window, press System Configuration > Import/Export Setup.
The Import/Export Setup window opens.
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In the Import Configuration field, press Select.

The Configuration file list window opens.

All the saved configuration files on the Micro SD card are listed in the window.
Press the configuration file you want to import.

The system returns to the Import/Export Setup window, and the path of the file
you selected displays below the Import Configuration field.

Press Import.
The following message is displayed: Are you sure you want to import the file?
Press OK.

At the bottom of the screen, the following message is displayed: The file was
successfully imported.

Repeat Steps 3 to 6 to import all the saved configuration information you want
to export.

System Configuration

The System Configuration function allows you to export your current System
Configuration to a Micro SD card.

1.
2.

Service Tool

Insert the Micro SD card with the saved setup file.

From the Main window, press System Configuration > Import/Export Setup.
The Import/Export Setup window opens.

Do one of the following:

* In the System Configuration field, press Export.
The Export window opens.
Continue with step 4.

 In the System Configuration field, press Print.
The Print window opens.
Continue with step 5.

Select the configurations you want to export in the list and press OK.
An Exported Successfully message is displayed at the bottom of the screen.
Select the configurations you want to print in the list and press OK.

A Printed Successfully message is displayed at the bottom of the screen.

The Service Tool option allows service personnel to configure the following:

e Host Device

2069704-002F

¢ Serial Number

¢ Diagnostics Tool

e Display Test
e Touch Panel Test
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e LAN Test
o Wi-Fi Test
e Battery Test
e USB Test
e SD Card Test
e Flash Test
¢ Service Report
e SW Upgrade
e Log
e Engineering Tool
e Batch Generation
¢ Detailed Record Generation
e Waveform Test
e Lead Group Test
¢ Import CSE Testing Data
* Acquisition Module

Refer to the MAC Link Resting ECG Analysis System Service Manual for details.
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The diagnostic tests verify that the system operates properly. Run the diagnostic
tests to check the operation for:

Host Device

Display Screen
Touch Panel
LAN

Wi-Fi

Battery

usB

SD Card

Flash

Acquisition Module

USB Connection Result
Bluetooth Connection Result
Watchdog

LED/Indicator

Patient Lead Wire

Speed

These diagnostic tests are useful tools for troubleshooting problems, and can be
useful as part of system checkout procedures.

Accessing Service Tool

Use the following procedure to access Service Tool.

1.
2.
3.

Power on the system by pressing the Power button.

On the Main Menu, press System Configuration.

Press Service Tool.

A window opens prompting you to enter the Service Password.
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Contact GE Healthcare support if you do not know the service password.
4. Type the service password and press OK.

The Service Tool opens.

19.01.2016 04:13
Resuny Sewp
Host Device V1.0.0R3

RR Analysis Setup

= ool | SW Upgrade
Country Setup Po
Communication Setup Android Version #.0.3
Patient Setup LAN MAC Address fEFEFEEFESF
File Manager Setup Wi-Fi MAC Address 98:3b:16:0e:70:9f

Options Setup uetoo ss 54:04:A6:8F:D0:97

User Setup Serial Number 123456

Order Setup

Date/Time Setup
Import/Export Setup

Service Tool

Host Device

The following sections describes the service tool used for host device.

General
The General tab shows the general information for your host device in the following
table.
Item Description
Android Version Displays the Android system version used for this host device.

LAN MAC Address Displays the Ethernet LAN mac address of the docking station.

If the host device is not plugged into the docking station, ff:ff:ff:ff:ff:ff
is displayed.

Wi-Fi MAC Address | Displays the Wi—Fi mac address of the host device.
Bluetooth Address Displays the Bluetooth address of the host device.

Serial Number Displays the unique serial number for the host device.

Diagnostics Tool

Use the Diagnostic Tool menu to perform functional diagnostic tests for the host
device.
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Accessing the Host Device Diagnostics Tools

Display Test

Touch Panel Test

1.

2069704-002F

Open the Service Tool as described in “Accessing Service Tool” on page 85.

Press Host Device under Service Tool to open the host device service setup in
the panel on the right side of the window.

Press Diagnostic Tool to open the Diagnostic Tool panel.

08.01.2009 20:05

DusIL SEWp .

Host Device V1.0.10
Resting Setup
Full Disclosure Setup
RR Analysis Setup
Country Setup
Communication Setup
Patient Setup
File Manager Setup
Options Setup

User Setup

Order Setup

Date/Time Setup
Import/Export Setup

Service Tool

The following sections describe how to perform the specific diagnostic tests.
Proceed to the appropriate section for the test you need to perform.

Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.

Select Display Test.
The DISPLAY TEST window opens.
Select Start Test.

Verify that the color band pattern (red, green, blue, white) scrolls down the
screen.

Pass the test if the pattern is replicated without discoloration.
After the color band pattern returns to the top, test complete window opens.
Select pass or fail:

* |f the test passed, press Yes.

e |f the test failed, press No.
If the display test failed, replace the host device top cover assembly as
described in “Replacing the Host Device Top Cover Assembly” on page 123.

Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.

Select Touch Panel Test.
The TOUCH PANEL TEST window opens.
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LAN Test

88

3.

Select Start Test.

The following window opens.

Press wherever the GE logo displays.

Verify whether you can get all the GE logos.

Select pass or fail:

 |f the test passed, press Yes.

e |f the test failed, press No.

If the touch panel test failed, replace the host device top cover assembly as
described in “Replacing the Host Device Top Cover Assembly” on page 123.

Network Connectivity

a.

Connect the device to an active LAN.

Ensure that the LAN is an active network. If you connect to an inactive
network connection, the test result may be a false negative.

Open the Diagnostic Tool panel as described in “Accessing the Host
Device Diagnostics Tools” on page 87.

Select LAN Test.

Select Test network.

The following message is displayed: Checking connectivity. Please wait.
Then the test results are displayed.

* |f the following message is displayed in the window, the test passes:
System Connected to Network.

e |f the following message is displayed in the window, and you are sure
the system is connected to an active network, the test fails: Network
Unavailable.
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Replace the mainboard PWA assembly as described in “Replacing Host
Device Mainboard PWA” on page 120.

When the test is done, press anywhere out of the window to close the
results window of the LAN Test.

2. IP Address Connectivity

a.

Wi-Fi Test

Connect the device to an active LAN.

Ensure that the LAN is an active network. If you connect to an inactive
network connection, the test result may be a false negative.

Open the Diagnostic Tool panel as described in “Accessing the Host
Device Diagnostics Tools” on page 87.

Select LAN Test.
Type the IP Address in the IP Address field.
LAN Test

Test network

LAN is OK.

IP Address . . . Ping

Please enter ip address and click button.

Press Ping to start the test.

e |f the IP address connected successfully, the IP address connection
status is displayed in the window.

e If the IP address ping is unsuccessful, the following message is
displayed in the window: PING failed. Contact your IT person for
detailed information.

1. Connect the device to an active Wi-Fi.

Ensure that the Wi-Fi is an active network. If you connect to an inactive network
connection, the test result may be a false negative.

2. Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.
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3. Select Wi-Fi Test.

The following window opens.

Wi-FiTest

BLUESSO = 6 dom

Connected

TP-LINK_6D96 = 34 dBm

TP-LINK_6240 = 56 dom

IP Address . . . Ping

Wi-Fi Roaming Setup

Wi-Fi Roaming oN OFF

Wi-Fi Roaming Trigger -65 dBm

Set Trigger Reset Trigger

The connected Wi-Fi network displays on the top of the window.
4. Type the IP Address in the IP Address field.
Press Ping to start the test.

e |f the IP address connected successfully, the IP address connection status
is displayed in the window.

e [f the IP address ping is unsuccessful, the following message is displayed in
the window: PING failed. Contact your IT person for detailed information.

6.  You can also setup the Wi-Fi Roaming in this window.
* Wi-Fi Roaming: enable or disable the Wi-Fi Roaming.

» Wi-Fi Roaming Trigger: If Wi-Fi signal strength is lower than the trigger,
system starts to scan available Wi-Fi around, the trigger default value is -65
dBm, range is -90 dBm to -50 dBm.

e Set Trigger: Press to save the trigger value you set in Wi-Fi Roaming Trigger
field.

* Reset Trigger: Press to reset the Wi-Fi Roaming Trigger value to default
-65 dBm.
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Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.

Select Battery Test.

A window similar to the one shown in the following illustration opens.

BATTERY STATUS

AC Line Status: AC Power Line OFF
Battery Status: Battery High
Battery Voltage: 8v

Battery Charge Remaining[%]): 89

Note the battery status information and press anywhere out of the window to
close the BATTERY STATUS window.

If the Battery Status was Failed, replace the battery as described in “Replacing the
Host Device Battery” on page 119.

USB Test

2069704-002F

Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.

Connect a USB keyboard to the USB port on the rear panel of the device.

NOTE:
The USB keyboard used for this test must match the language that is
selected in setup.

Select USB Test.

The following window opens.

USB Test

Connect the Host to the docking station. Connect an external
keyboard through the USB port on the docking station. Input any
ASCIl characters in the following text box to do the test.

Character Input: -

Press any key on the USB keyboard and verify pass or fail:

« |f the character that is displayed in the Character Input field matches the key
you pressed, the test passed.

* |f the character does not match the key you pressed, or no character is
displayed in the Character Input field, the test failed.
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5. When the test is done, press anywhere out of the window.

The following window opens.

Prompt

Did the test pass?

6. Do one of the following:
* |f the test passed, press Yes.

e |f the test failed, press No.
Replace the mainboard PWA assembly as described in “Replacing Host
Device Mainboard PWA" on page 120.

SD Card Test

1.  Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.
2. Select SD Card Test.

A window similar to the one shown in the following illustration opens.

SD Card Test

SD Card Test Result: Failed

Used Capacity: No SD card is detected.
Free Capacity: No SD card is detected.
SD Card Write And Read Test: No SD card is detected.

3. Note the SD card status information and press anywhere out of the window
to close the SD CARD TEST window.

If the SD Card Test Result was Failed, insert a new SD card into the SD card slot.
Flash Test
1.  Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.
2. Select Flash Test.

A window similar to the one shown in the following illustration opens.

Flash Test
Flash Test Result: Passed

Used Capacity: 261.00M
Free Capacity: 459.00M
Storage Write And Read Test: Passed

3. Note the flash status information and press anywhere out of the window to
close the FLASH TEST window.

If the Flash Test Result was Failed, replace the mainboard PWA assembly as
described in “Replacing Host Device Mainboard PWA” on page 120.
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Install/Uninsta

Software
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Service Setup

1.  Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.

2. Select Service Report.

The message Service report create successfully. displays at the bottom of
the screen.

You can find the service report in the SD card you insert into the host device via
the path /Removable/MicroSD/Cardio/ServiceReport.txt.

Il Plugin

1. Open the Diagnostic Tool panel as described in “Accessing the Host Device
Diagnostics Tools” on page 87.

2. Select Install/Uninstall Plugin.

This function is provided to support installing/uninstalling plug-in modules.

Upgrade

Software updates are provided on an SD card. Perform a software update for the host
device and the operating system as described in this section.

Hardware Preparation

Before updating the host and the operating system, make sure you have the following
hardware items by your side.

The host device that needs to be updated

USB cable for the host device and PC connection

The magnet provided in the package

The micro SD card provided in the package
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e Micro SD card reader
e Windows PC

NOTE:
Connect the host device to the AC power during the upgrade.

1. Insert a new, blank micro SD card provided in the package into the SD card
slot of the host device.

NOTE:
GE Healthcare recommends you to use a micro SD card with a capacity
greater than 512M.

2. From the main window of the host, press System Configuration > Service Tool
> Host Device > Software Upgrade.

You may need to use the service password to open the Service Tool; contact GE
Healthcare service personnel for the password if you do not know what it is.

3. Press Export User Data To SD Card to back up user data to the micro SD card.
The following pop-up is displayed.

Warning

Are you sure you want to export user data to SD card?

4. Press Yes to confirm you want to export the user data to the SD card.
The following pop-up is displayed after the data is successfully backed up.

Warning

Export user data to SD card success

Close
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10.

11.

12.

13.

Service Setup

Press Close to close the pop-pup.
Insert the micro SD card provided in the package into the computer.

Copy the file usbpcdriver.zip in SD card//Host/Upgrade to C:/USB/usbpcdriver/
of the computer.

Unzip the pcusbdriver.zip to the folder.
Connect the host device to the computer via the USB cable.

Put the magnet on the back the of host, and near the power-up button.

Restart the host device.

The host now automatically turns into the boot mode, and the screen is back.

NOTE:
If this is the first time you are running the updating procedure, continue to
step 12. If not, proceed to step 19.

Using a mouse with the computer, right-click My Computer on the computer
desktop, and select Manage.

The Computer Management window opens.

Click System Tools > Device Manager on the left panel, and then click Other
devices.

Fle Action  Wew Help
= | H|m|Him|
& Computer Management (L ocal) =1 g MoA-E20822
= 1 System Tocks g Batteries
% (1) Task Scheduler = B Computer
# [l Evert Viewsr By Deskodrives
[ g Shared Folders = B Display sdspters
# il Local Users and Groups ol gl ENDICD-ROM drives
% (%) Performance # W Humen Interfacs Devices
B g IDE ATAJATAPL controllers
= Keyboards
& Dk Management & | Mice and cther pointing devices
= [l Services and Apphcations o B Moritors
Sarvices - 4Y Nstwork sdsptars
= ) Other devices
5y BE g
w0 Processors
B % Sound, video and game contrallers
=M Syshem devices
@ Ukbversal Serid Bus eonbrolers
§ Generic LEE M
¥ Generic USE Fub
§ Irked(R) & SeviesfC220 Series USE EHCI #1 - 8026
§ Irked(R) 5 Series[C220 Series USE EHCI 92 - 8020
@ [reed{Rp USE 3.0 edtersible Host Controler
§ IrkebR) UISB 3.0 Rost Hub
§ USB oot b
§ USE Roat b

= Device Manager

= 3 Storoge

Sy WML Control
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14.  Right-click on APX and select Properties.

Th

NYIDIA USE Boot-recove x|

General  Driver |Details|

e following window opens.

MDA USE Boot-recovery driver for Mobile devices

Diriver Provider: HYIDI& Corporation
Driver Date: 201141431

Driver Wersion: 1110

Digital Signer: Mat digitally signed

Diniver Details | To view detailz about the driver files.
Update Driver... | ¢o update the driver software for this device.
i | ettt g oo o
Disable | Dizables the selected device.
Urinstal | To uninstall the driver [Advanced).

oK Cancel

15.  Click Update Driver.
The following window opens.

Update Driver Software - NYIDIA USB Boot-recovery driver for Mobile devi

N

(55

[l Update Driver Software - NYIDIA USE Boot-recovery driver for Mobile devices

How do you want to search for driver software?

<% Search automatically for updated driver software

‘\Windows will search your computer and the Internet Far the lakest driver software For your
device, unless you've disabled this feature in your device installation settings.

=% Browse my computer for driver software

Locate and install driver software manually, ¢

Cancel |
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17.
18.
19.

20.

21.

22.

2069704-002F
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Click Browse my computer for driver software.

The following Update Driver Software window opens.

¥ Update Driver Software - NVIDIA USB Boot-recovery driver for Mobile devices x|
_ Update Driver Software - NVIDIA USB Boot-recovery driver for Mobile devices

Browse for driver software on your computer

Search for driver software in this location:

ID:;’USB,‘ushpcd finerf j Browse... |

¥ Include subfolders

<» Let me pick from a list of device drivers on my computer
This kst will show instaled driver software compatible with the device, and all driver software in
the same category as the device,

Pext Cancel .

Click Browse to select the path where you unzipped the driver in step 7.

Click Next to finish the driver installation.

Copy and unzip the MACLink-Host-Software-Production.zip in the mirco SD
card to the desktop of the computer.

Open the unzipped folder and double-click the nvflash_for_HC_img.bat file
in the folder.

The system automatically runs the updating routine of the host and operating
system.

NOTE:
After clicking the nvflash_for_HC_img.bat file, the following message is
displayed, it means the USB driver is not installed successfully, or the host
is not in the boot mode: USB device not found.

To solve the issue, perform step 12 to step 18 to re-install the USB driver, and
step 9 to 11 to re-enter the boot mode of the host.

After the update is completed, the following message is displayed: Press any
key to continue.

The host restarts automatically.

Insert the micro SD card you used to back up the user data in steps 1 to 3, into
the SD card slot of the host.
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23.

24.

25.

26.

Log

From the main window of the host, press System Configuration > Service Tool
> Host Device > Software Upgrade.

Press Import User Data From SD Card to import the user data back to the host.
The following pop-up is displayed.

Warning

Are you sure you want to restore user data from SD card?

Press Yes to start importing the user data back to the host.

The following pop-up is displayed after the data successfully imported.

Warning

Import user data success, This Pad must be reboot before use.

Press Close to close the pop-up and reboot the host device.

You have completed all the updates to the host and operating system.

To export the Event Log of the host device, use the following steps:

1.
2.

98

Open the Service Tool as described in “Accessing Service Tool” on page 85.

Press Host Device under Service Tool to open the host device service setup in
the panel on the right side of the window.

Press Log to open the Event Log Exporting panel.
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4. Select a level of severity to log from the Event Log Level list:
e Select Error to log only errors to the Event Log.
e Select Warning to log errors and warnings to the Event Log.

 Select Information to log errors, warnings, and information to the Event Log.

5. Insert the micro SD card into the micro SD card slot on the front side of the
host device.

The gold contacts are face-up.
6. Press Export Log.
The current Event Log file is copied to a log directory on the micro SD card.

NOTE:
To access the log file, insert the SD card into an SD card reader that is
connected to a computer with a Windows operating system and a text
editor such as Notepad or WordPad. If GE Healthcare technical service
requests the Event Log for troubleshooting an issue, send the file as an
email attachment.

Engineering Tool

The Engineering Tool options is used for engineering team to test and debug the
host device.

Acquisition Module

The following sections describes the service tool used for acquisition module.

NOTE:
If your host device is not connected to an acquisition module, the acquisition
module service tool is not available.

General

The General tab shows the general information for your acquisition module in the
following table.

Item Description
Acquisition Module | Displays the acquisition module connection status.
Status ¢ DISCONNECTED: no acquisition module is connected to the host
device.
e CONNECTED: acquisition module is connected to the host device.
You can press Refresh to check the latest status.
Software Version Displays the connected acquisition module software version.
Hardware Version Displays the connected acquisition module hardware version.
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Item

Description

Battery Remaining

Displays the following battery information of the connected
acquisition module.

e power remaining
¢ voltage

e charging status

Serial Number

Displays the unique serial number for the acquisition module.

Device Name

Displays the device name for the acquisition module.

You can change it according to your request. Press Set to save your
change.

Reset Configuration

Press to restore all the setting on the acquisition module to factory
defaults.

Diagnostics Tool

Use the Diagnostic Tool menu to perform functional diagnostic tests for the

acquisition module.

Accessing the Acquisition Module Diagnostics Tools

1.  Open the Service Tool as described in “Accessing Service Tool” on page 85.

2. Press Acquisition Module under Service Tool to open the host device service
setup in the panel on the right side of the window.

3. Press Diagnostic Tool to open the Diagnostic Tool panel.

The following sections describe how to perform the specific diagnostic tests.
Proceed to the appropriate section for the test you need to perform.

USB Connected Result

1.  Open the Diagnostic Tool panel as described in “Accessing the Acquisition
Module Diagnostics Tools” on page 100.

2. The USB Connected Result shows whether your acquisition module is connected
to the host device via USB cable.

* |If the result displays OFF, the acquisition module is not connected to the host
device or is connected via Bluetooth.

* |f the result displays ON, the acquisition module is connected to the host
device via USB cable.

3. Press Connect to check the latest USB connected result.

100
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Bluetooth Connected Result

1.

3.

Watchdog Test

1.

3.

2069704-002F

Open the Diagnostic Tool panel as described in “Accessing the Acquisition
Module Diagnostics Tools” on page 100.

The Bluetooth Connected Result shows whether your acquisition module is
connected to the host device via Bluetooth.

* |If the result displays OFF, the acquisition module is not connected to the host
device or is connected via USB cable.

* |f the result displays ON, the acquisition module is connected to the host
device via Bluetooth.

Press Connect to check the latest Bluetooth connected result.

Open the Diagnostic Tool panel as described in “Accessing the Acquisition
Module Diagnostics Tools” on page 100.

Select Watchdog Test.

A window similar to the one shown in the following illustration opens.

Watchdog Test

This test will cause the acquisition module to stop updating the watchdog.
The acquisition unit should reset.

Press Start to start the test, and also you can press Stop/Cancel to stop the test
or close the window during the test.
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LED/Indicator Test

1.

3.

Open the Diagnostic Tool panel as described in “Accessing the Acquisition
Module Diagnostics Tools” on page 100.

Select LED/Indicator Test.

A window similar to the one shown in the following illustration opens.

LED/Indicator Test

This test will cause all the LEDs on the acquisition module to cycle through all
colors. It is up to the user to visually verify that all the LEDs are working.

Stop [ Close

Press Start to start the test, and also you can press Stop/Cancel to stop the test
or close the window during the test.

Patient Lead Wire Check

1.

3.

102

Open the Diagnostic Tool panel as described in “Accessing the Acquisition
Module Diagnostics Tools” on page 100.

Select Patient Lead Wire Check.

A window similar to the one shown in the following illustration opens.

PATIENT LEAD WIRE CHECK TEST
Connnect electrodes to RLIN). Keep electrodes away from all other power
resources.
R/IRA: L/LA:
F/LL: N/RL:
cl/vi: cz/va:
C3/V3: ca/va:

C5/Vs: ce/ve:

Stop [ Close

Press Start to start the test, and also you can press Stop/Cancel to stop the test
or close the window during the test.
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Open the Diagnostic Tool panel as described in “Accessing the Acquisition
Module Diagnostics Tools” on page 100.

Select Speed Test.

A window similar to the one shown in the following illustration opens.

‘ Speed Test

Time(second):
Total Received(bytes):

Average Speed(B/s):

Stop/ Close

Press Start to start the test, and also you can press Stop/Cancel to stop the test
or close the window during the test.

Software Upgrade

Software updates are provided on an SD card. Perform a software update for the
acquisition module as described in this section.

2069704-002F

Before updating, make sure you have the following hardware items by your side.

An acquisition module that needs to be updated

A host device

Communication cable for Acquisition Module and Host connection
Micro SD card

Micro SD card reader

e Windows PC
NOTE:
Connect the acquisition module to the AC power during the upgrade.

1. Insert the micro SD card provided in the package into the SD card slot of the
host device.

2. Connect the acquisition module with AC power adapter.

3. Connect the host device with the acquisition module via the communication
cable.

4. From the main window of the host, press System Configuration > Service Tool

> Acquisition Module > Software Upgrade.

You may need to use the service password to open the Service Tool; contact GE
Healthcare service personnel for the password if you do not know what it is.
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5. Press the connection icon on the right corner of the screen, and select USB
Devices to connect to the acquisition module.

24.04.2015 17:49

USB Devices USB Devices

Bluetooth Devices 84:DD:20:A4:ED:57 84:DD:20:A4:ED:57

84:DD:20:7C:41:39 84:0D:20:7C:41:39
84:0D:20:B4:C1:A7 84:0D:20:B4:.C1A7

84:DD:20:B5:7D:AA 84:DD:20-85:7D:AA

Uruer Sewp
Date/Time Setup
Import/Export Setup
Service Tool

Host

Acquisition Module

After the host device is connected to the acquisition module successfully, the
Software Upgrade button becomes active or highlighted.

6.  Press Software Upgrade in the window.
The following window opens.

Acquisition Module
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7. Check the box in front of CC10-CAM-Firmware.tar.gz, and press Upgrade.

The following window opens.

8.  After the update is complete, the following information is displayed. Click Close
to complete the upgrade.

Information

Success to upgrade the software of acquisition module, and the
acquisition module will reboot, please re-connect it after a few

minutes.

Log

To export the Event Log of the acquisition module, use the following steps:
1. Open the Service Tool as described in “Accessing Service Tool” on page 85.

2. Press Acquisition Module under Service Tool to open the acquisition module
service setup in the panel on the right side of the window.

Press Log to open the Event Log Exporting panel.

4. Select a level of severity to log from the Event Log Level list:

Level of Severity Types of Messages

(Exported to the Event Log)
Unknown Log all messages to the Event Log.
Fatal Log the fatal messages to the Event Log.
Critical Log the critical messages to the Event Log.
Error Log the error messages to the Event Log.
Warning Log the warning messages to the Event Log.
Notice Log the notice messages to the Event Log.
Information Log the information messages to the Event Log.
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Level of Severity Types of Messages
(Exported to the Event Log)

Debug Log the debug messages to the Event Log.

Trace Log the trace messages to the Event Log.

5. Press Set to confirm your selection.

6. Insert the micro SD card into the micro SD card slot on the front side of the
host device.

The gold contacts are face-up.
7. Type the numbers of log files copies in Maximum Log Files field.
The available value is 1-10.
8. Press Request.
The current Event Log file is copied to a log directory on the micro SD card.

NOTE:
To access the log file, insert the SD card into an SD card reader that is
connected to a computer with a Windows operating system and a text
editor such as Notepad or WordPad. If GE Healthcare technical service
requests the Event Log for troubleshooting an issue, send the file as an
email attachment.

Engineering Tool

The Engineering Tool options is used for engineering team to test and debug the
acquisition module.
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This chapter addresses maintenance recommendations, required tools and supplies,
FRU replacement procedures, and functional checkout procedures.

Recommended Maintenance

Regular maintenance, irrespective of usage, is essential to ensure that the equipment
is always functional when required. Refer to Supplies and Accessories Guide, Diagnostic
Cardiology for cleaning procedures. The system does not require any calibration
procedures. GE Healthcare recommends that you perform electrical safety checks
annually. For more information, see “Electrical Safety Checks” on page 137.

WARNING:
EQUIPMENT FAILURE AND HEALTH HAZARDS — Failure on the part of all responsible
individuals, hospitals or institutions, employing the use of this system, to
implement the recommended maintenance schedule, may cause equipment
failure and possible health hazards

The sole responsibility rests with the individuals, hospitals, or institutions utilizing
the system.

The manufacturer does not, in any manner, assume the responsibility for
performing the recommended maintenance schedule, unless an Equipment
Maintenance Agreement exists.

Required Tools and Supplies

2069704-002F

The following tools are required to perform the procedures described in this chapter:
e ECG simulator

* Phillips #1 screwdriver

* Hexagonal screw drivers

e Current leakage tester

e Anti-static wrist strap

e MAC™ Link Resting ECG Analysis System Service Manual
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e MAC™ Link Resting ECG Analysis System User Guide
e MAC™ Link Resting ECG Analysis System Safety and Regulatory Guide

NOTE:
Always use an anti-static wrist strap while opening the device to avoid possible
damage due to static electricity.

High-Level FRU Identification

This section describes the detailed identification of the system FRU.

Host

2084044-001 FRU Host Main Board PWA

108 MAC™ Link 2069704-002F



Maintenance

2084045-001 FRU Host Battery

— —

J; o] s gy e =

| 4

D. Ny v )

2084046-001 FRU Host Bottom Cover Assembly

LHLl | :L%s JL

2086090-001 FRU Host Camera
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Acquisition Module

2084034-001 FRU Acquisition Module AFE BOARD PWA
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Totex Manufacturing Inc
= SSO?(CPACQ1S1P) -

2084035-001 FRU Acquisition Module Battery
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Docking Station

== [REF] 2037082-002 l

MWK 7.2V 4500 mAh 32.4Wh
o)
@ &
&2
=

CAUTION

2084050-001 FRU Docking Station Battery

2084053-001 FRU Docking Station Top Middle Cover
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2069704-002F

2084055-001 FRU Screw Kit

2086088-001 FRU MAC Link Mini SD Card Software 1.0.0

2092280-001 FRU MAC LINK SOFTWARE UPGRADE TOOLS

MAC™ Link
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2092275-001 FRU MAC LINK AC/DC ADAPTOR

2092276-001 FRU MAC LINK POWER CORD CN
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2092277-001 FRU MAC LINK POWER CORD EU

2092278-001 FRU MAC LINK POWER CORD UK

MAC™ Link

Maintenance
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2092279-001 FRU MAC LINK COMMUNICATION CABLE

FRU Replacement Procedures

The following sections provide the detailed procedures of replacing the host,
acquisition module, and docking station FRUs.

Host Device

You can replace the following FRUs of the host device:
e Host Device Bottom Cover Assembly

e Host Device Camera

e Host Device Battery

* Host Device Mainboard PWA

» Host Device Top Cover Assembly

Preparing the Host for FRU Replacement

Prior to performing any disassembly procedures, perform the following steps:

NOTE:

Take strict precautions against electrostatic discharge damage while replacing field
replaceable units.

1.  Power off the system.

2. Disconnect the device from the AC/DC adapter.
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Replacing the Host Device Bottom Cover Assembly
1. Pull out the four screw covers on the bottom cover with a slotted 2.0 screwdriver.

2. Remove the four screws from the bottom of the device with Phillips PH1 screw
driver.

3. Slide the slotted 2.0 screwdriver into the corner of the host device to release the
hook around the bottom cover assembly.
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4. Open and remove the bottom cover assembly, you can see the following main
PWA board.

The Main PWA Board
5. Reassemble a new bottom cover assembly by reversing the steps for removal.
6.  Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.

Installing or Replacing the Host Device Camera

1.  Remove the host device bottom cover assembly as instructed in “Replacing the
Host Device Bottom Cover Assembly” on page 117.

2. Toreplace the camera, pull out the camera from the main board, and insert
in a new one.
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3. Reassemble the bottom cover assembly by reversing the steps for removal.
4. Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.

Replacing the Host Device Battery

1. Remove the host device bottom cover assembly as instructed in “Replacing the
Host Device Bottom Cover Assembly” on page 117.

2. Disconnect the host battery connector from the mainboard and remove the
battery.
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Disconnect the
Host Battery
Connector

3. Reassemble a new host battery by reversing the steps for removal.
4. Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.

Replacing Host Device Mainboard PWA

1.  Remove the host device battery as instructed in “Replacing the Host Device
Battery” on page 119.

2. Disconnect the LCD FPC cable from the mainboard.
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3. Disconnect the touch panel FPC from the mainboard.

4. Remove the ten screws from the mainboard and pull out the mainboard with
Phillips PHO screw driver.

Reassemble a new mainboard by reversing the steps for removal.
6.  Perform the applicable checkout procedures.
See “Functional Checkout” on page 134.

7. After replacing the host device mainboard PWA, perform the procedures of host
device software upgrade in “Software Upgrade” on page 93.
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Replacing the Host Device Top Cover Assembly

1.  Remove the host device mainboard PWA as instructed in “Replacing Host Device
Mainboard PWA" on page 120.

2. Remove the two screws on the support frame and pull out the host support
frame.

3. Reassemble the host device by reversing the steps for removal.
4. Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.

Acquisition Module

You can replace the following FRUs of the acquisition module:
e Patient Cables

e Acquisition Module Battery

e Acquisition Module Board PWA

¢ Acquisition Module Plastic Cover

Preparing the Acquisition Module for FRU Replacement
Prior to performing any disassembly procedures, perform the following steps:

NOTE:
Take strict precautions against electrostatic discharge damage while replacing field
replaceable units.

1.  Power off the system.
2. Disconnect the device from the AC/DC adapter.

3. Disconnect the patient cable from the device as described in “Replacing the
Patient Cables” on page 124.
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Replacing the Patient Cables

1. Disconnect the patient cables one-by-one from the acquisition module ECG
connector as shown in the following photograph.

2. Connect a new set of patient cables to the acquisition module ECG connector.
Make sure the cable marks are consistent with the mark on the acquisition
module front cover.
Replacing the Acquisition Module Battery

1.  Disconnect the patient cables one-by-one from the acquisition module ECG
connector as described in “Replacing the Patient Cables” on page 124.

2. Remove the two screws from the bottom of the device with Phillips PHO screw
driver.

3. Turn the device right side up.
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4. Open the acquisition module top cover assembly.

)
e
AR Dt LE3 LT3R S NN

- [ |

5. Remove the docking station battery as instructed

LANO el A LE LD NN —
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6.  Pull up and disconnect the acquisition module CPU board from the acquisition
module AFE board.

7.  Press the battery connector lock and pull out the battery connector from the
AFE board.
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8. Remove the battery.

9.  Reassemble a new battery by reversing the steps for removal.
10. Connect the patient cables to the acquisition module ECG connector.

Make sure the cable marks are consistent with the mark on the acquisition
module front cover.

11. Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.

Replacing the Acquisition Module Board PWA

1.  Remove the acquisition module battery as instructed in “Replacing the
Acquisition Module Battery” on page 124.

2. Remove the two screws that affix the acquisition module AFE board to the
bottom cover of the acquisition module.
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3. Pull out the acquisition module AFE board from the bottom cover.

4, Pull out the isolation sheet from the bottom cover.

" L

5. Reassemble the new acquisition module AFE board and acquisition module CPU
board by reversing the steps for removal.

6.  Connect the patient cables to the acquisition module ECG connector.

Make sure the cable marks are consistent with the mark on the acquisition
module front cover.

7. Perform the applicable checkout procedures.
See “Functional Checkout” on page 134.

8.  After replacing the acquisition module CPU board, perform the procedures of
acquisition module software upgrade in “Software Upgrade” on page 103.

Replacing the Acquisition Module Plastic Cover

1. Remove the acquisition module board PWA as instructed in “Replacing the
Acquisition Module Board PWA” on page 127.

2. Replace the plastic cover assembly and reassemble the acquisition module by
reversing the steps for removal.
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3. Connect the patient cables to the acquisition module ECG connector.

Make sure the cable marks are consistent with the mark on the acquisition
module front cover.

4. Perform the applicable checkout procedures.
See “Functional Checkout” on page 134.

Docking Station

You can replace the following FRUs of the docking station:
» Docking Station Battery

e Docking Station Bottom Assembly

e Docking Station Top Middle Cover Assembly

Preparing the Docking Station for FRU Replacement

Prior to performing any disassembly procedures, perform the following steps:
NOTE:

Take strict precautions against electrostatic discharge damage while replacing field
replaceable units.

1.  Power off the docking station.

2. Disconnect the device from the AC/DC adapter.
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Replacing the Docking Station Battery

1. Disconnect the external USB device and Ethernet cable from the docking station.

A 2

2. Turn the device over.

. -
.'.
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3. Press the battery release tab (1) and raise the battery from its compartment
to remove it.

I AT

WARNING:
ENVIRONMENTAL HAZARD — Improper disposal of the battery can cause
environmental and health hazards.

Do NOT dispose of the battery by burning.
Follow local environmental guidelines concerning disposal and recycling.
4. Insert the new battery and press the latch until it snaps into place.
Perform the applicable checkout procedures.
See “Functional Checkout” on page 134.

Replacing the Docking Station Bottom Assembly

1. Remove the docking station battery as instructed in “Replacing the Docking
Station Battery” on page 130.

2. Remove the six screws on the bottom cover with Phillips PH1 screw driver.
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3. Turn the device over and remove the top cover.

4. Remove the five screws on the middle cover with Phillips PH1 screw driver.
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5. Pull out the middle cover from the bottom cover assembly.

6.

7. Replace a new docking station bottom assembly and reassemble the docking
station by reversing the steps for removal.

8.  Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.
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Replacing Docking Station Top Middle Cover Assembly

Functional Checkout

The following checkout procedures apply to your system.

134

1. Remove the docking station battery as instructed in “Replacing the Docking
Station Bottom Assembly” on page 131.

2.  Replace the top middle assembly and reassemble the docking station by
reversing the steps for removal.

3. Perform the applicable checkout procedures.

See “Functional Checkout” on page 134.

NOTE:

Complete the functional checkout every 12 months.

NOTE:

The FRU checkout procedure for any listed FRU also applies to its internal PCBs

and components.

If there is an asterisk (*) listed in the following tables, perform the applicable

component or system configuration procedures.

FRU replacement procedures are in previous sections of this chapter of the

manual.

Basic System FRU Repairs

FRU Description

Visual Inspection

Functional Checkout
Procedures

Host Device Bottom Cover
Assembly

6,7

1,23

Host Device Camera

Refer to Host Device
Mainboard PWA

Refer to Host Device
Mainboard PWA

Host Device Battery 5 1,23 10

Host Device Mainboard PWA | 6, 7 1,2,3,4,56,7,8,9, 10, 11,
12,13

Host Device Top Cover 3,6, 7 1,23

Assembly

Patient Cable 1,27 1,23

Acquisition Module Battery 5 1,23

Acquisition Module Board 6,7 1,23

PWA

Acquisition Module Plastic 6,7 1,23

Cover

Docking Station Battery 5 n/a

MAC™ Link
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FRU Description

Visual Inspection

Functional Checkout

Cover Assembly

Procedures
Docking Station Bottom 3,6,7 n/a
Assembly
Docking Station Top Middle | 3,6, 7 n/a

Non-FRU Repairs

FRU Description

Visual Inspection

Functional Checkout

Checkout

Procedures
No parts replaced 4,5,6,7 1,2,3,4,5
Software update n/a 1,2,3,45
Hardware upgrade 6,7 1,2,3,4,5
Annual Electrical Safety 1,3,4,5 1,2,3,4,56,7,8,9, 10, 11,

12,13

Visual Inspection

2069704-002F

Inspect the following for excessive wear and any signs of damage.

1. Check for broken patient cable/leadwires and out-of-date electrodes.

a.  Verify that patient cable/leadwires pass inspection.

b.  Verify that the electrodes pass inspection.

2. Discuss electrode placement, skin prep, and patient-related requirements with

the ECG technician.

Verify that the customer is following the procedures recommended in the user

guide.

For more information, refer to “Preparing the Patient” in the user guide for your

system.

3. Verify that the LCD display filter passes inspection.

Refer to “Visual Inspection” on page 142 for more information.

4. Verify that the AC power cord passes inspection.

Refer to “Visual Inspection” on page 142 for more information.

5. Verify that the battery pack passes inspection.

Refer to “Visual Inspection” on page 142 for more information.

6.  Verify all harnesses and internal wiring are secure.

Refer to “Visual Inspection” on page 142 for more information.

7. Verify fasteners are replaced and secure.

Refer to “Visual Inspection” on page 142 for more information.

MAC™ Link
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Functional Checkout Procedures

Perform the functional checkout procedures that are applicable to the replacement
procedure performed.

Operational Checks
1. Verify that the system passes the power-up self-test.

See “Power-Up Self-Test” on page 141 for more information. If a software
update was performed, verify that the new version of software is displayed on
the Main Menu screen.

2. Verify the rhythm strip recorded successfully.

For more information, refer to “Recording a Resting ECG” in the user guide for
your system.

3. Verify an ECG recorded successfully.

For more information, refer to “Recording a Resting ECG” in the user guide for
your system.

4. Verify the ECG was stored successfully.

For more information, refer to “Managing Internal Storage” in the user guide
for your system.

5. Verify that simulated ECG data was transmitted successfully to a receiving
product.

For more information, refer to “File Manager” in the user guide for your system.

Diagnostic Tests

The following section describes the diagnostic tests for the host device and acquisition
module.

1. Verify that the display test was successful.

See “Display Test” on page 87 for more information.
2. Verify that the touch panel test was successful.

See “Touch Panel Test” on page 87 for more information.
3. \Verify that the LAN test was successful.

See “LAN Test” on page 88 for more information.
4. Verify that the Wi-Fi test was successful.

See "Wi-Fi Test” on page 89 for more information.
5. Verify the battery test was successful.

See “Battery Test” on page 91 for more information.
6.  Verify that the USB test was successful.

See “USB Test” on page 91 for more information.
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7. Verify that the SD card test was successful.

See “SD Card Test” on page 92 for more information.

8. Verify that the flash test was successful.

See “Flash Test” on page 92 for more information.

Electrical Safety Checks

2069704-002F

Verify that the current leakage test results meet requirements.

Maintenance

Perform electrical safety checks when indicated. All indicated electrical safety checks
require a pass/fail indication for the steps performed. Record the measurement

values in your debrief.

Electrical Safety Checks

Step Condition? UUT — ON2 Result Leakage Current
Limits
Earth Leakage Current
1 Forward NC KA Pass/Fail 500 pA
Polarity
2 | Neutral Open, SFC HA Pass/Fail 1,000 pA
Forward
Polarity
3 Neutral Open, SFC HA Pass/Fail 1,000 pA
Reverse
Polarity
4 | Reverse NC HA Pass/Fail 500 pA
Polarity
Enclosure Leakage Current
1 Forward NC HA Pass/Fail | 100 pA
Polarity
2 Neutral Open, SFC ______MA Pass/Fail | 500 pA
Forward
Polarity
3 Ground Open, SFC HA Pass/Fail | 500 pA
Forward
Polarity
4 Ground Open, SFC HA Pass/Fail | 500 pA
Reverse
Polarity
5 Neutral Open, SFC KA Pass/Fail | 500 pA
Reverse
Polarity
6 Reverse NC HA Pass/Fail | 100 pA
Polarity

Patient Leakage Current To Ground

MAC™ Link
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Electrical Safety Checks

NOTE:

Step Condition? UUT — ON2 Result Leakage Current
Limits
1 Forward NC pA Pass/Fail | 10 A
Polarity
2 Neutral Open, | SFC HA Pass/Fail | 50 pA
Forward
Polarity
3 | Ground Open, | SFC HA Pass/Fail | 50 pA
Forward
Polarity
4 Ground Open, | SFC KA Pass/Fail | 50 pA
Reverse
Polarity
5 Neutral Open, | SFC HA Pass/Fail | 50 pA
Reverse
Polarity
6 Reverse NC UA Pass/Fail | 10 pA
Polarity
Ground Continuity Resistance

Only necessary when the optional docking station is purchased.

1

AC power cord
ground prong
to

exposed
metal surface
(ground lug)

N/A

Q

Pass/Fail

Less than 200 mQ

1 NC = Normal Condition; SFC = Single Fault Condition; N/A = Not Applicable

2 UUT = Unit Under Test

Conditioning the Host Device Battery Pack

To maintain the storage capacity of the battery pack installed in your device, GE
Healthcare recommends that you condition the device’s battery pack once every
six months to reset the electronic fuel gauge inside the battery. A condition cycle
consists of an uninterrupted “charge-discharge-charge” cycle.

138

You can condition the battery pack while it is installed in a device that you are not
currently using to record tests on a patient.

1.  Disconnect the AC power from the device.

Power on the system by pressing the Power button.

2
3. Onthe Main window, press System Configuration.
4

Press Service Tool.

A window opens prompting you to enter the Service Password.

Contact GE Healthcare support if you do not know the service password.

MAC™ Link
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10.

11.
12.
13.

Maintenance

Type the service password and press OK to open the Service Tool.

Press Host Device under Service Tool to open the host device service setup in
the panel on the right side of the window.

Press Diagnostic Tool > Battery Test to display the BATTERY STATUS window.
Allow the battery to discharge until the Battery Status displays Battery Low.
Turn off the device and reconnect it to the AC power.

Allow the battery to fully charge.

NOTE:
A solid amber battery LED indicates the battery is charging. When the
battery LED turns off, this indicates that the battery is fully charged.

Remove the AC power and turn on the device.
Leave the device on and allow the battery to discharge until the device shuts off.

Reconnect the AC power to the device, leaving it turned off, and allow the
battery to fully recharge.

When the amber battery LED indicator stops flashing and turns a solid amber,
the battery is fully charged and the conditioning cycle is complete.
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Troubleshooting

General Fault Isolation

Refer to the MAC™ Link Resting ECG Analysis System User Guide, Chapter 2, “Equipment
Overview: Setting Up the Equipment” to verify operation of the device.

Power-Up Self-Test

On power-up, the system automatically runs an internal self-test. If all tests pass,
you see the following start-up screen.

31.12.2014 11.01
@ GE Healthcare

=
0

Welcome to |

Serial Number:

A

ol Resting ECG Q
ﬁ File Manager System Configuration EJ

Order Manager

Training

The next screen to open depends on the Power Up Mode selected in System
Configuration. The Resting ECG mode is the default Power Up mode.

If the equipment is not working properly, consider the following:

¢ |s the device turned on?

» Have there been any changes in the use, location, or environment of the equipment
that could cause the failure?

* Has the equipment hardware or software been modified since the last use?
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* |s operator error the cause of the problem?
Try to repeat the scenario exactly and compare that to the proper operation of the
equipment described in the manual.

* |s the host device fully charged?

* When connected to the AC wall outlet, does the green AC power light glow?

Poor Quality ECGs

Several factors can cause poor ECGs including:

e Factors in the environment.

e |nadequate patient preparation.

e Hardware failures related to the acquisition module.

» Leadwires, cables, or problems in the device.

Visual Inspection

A thorough visual inspection of the equipment can save time. Small things, such as
disconnected cables, foreign debris on circuit boards, missing hardware, or loose
components, can frequently cause symptoms and equipment failures that may seem
to be unrelated and difficult to track.

142

NOTE:

Take the time to make all the recommended visual checks every 12 months.

Visual Inspection Checklist

Area

Look for the following problems

AC power cord

Fraying or other damage
Bent prongs or pins
Cracked housing

Loose screws in plugs

Interface cables

Excessive tension or wear
Loose connection

Strain reliefs out of place

Circuit boards

Moisture, dust, or debris (top and bottom)

Loose or missing components

Burn damage or smell of over-heated components
Socketed components not firmly seated

PCB not seated properly in edge connectors

Solder problems: cracks, splashes on board, incomplete
feedthrough, prior modifications or repairs
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Troubleshooting

Area

Look for the following problems

Ground wires/wiring

» Loose wires or ground strap connections
e Faulty wiring

¢ Wires pinched or in a vulnerable position

Fasteners

Loose or missing screws or other hardware, especially fasteners
used as connections to ground planes on PCBs

Power source

e Faulty wiring, especially AC outlet
¢ Circuit not dedicated to system

NOTE:
Power source problems can cause static discharge, resetting
problems, and noise.

LCD display filter

Scratches, cracks, or an opaque display filter (transparent part of
the keyboard bezel) that impair viewing

Battery pack

e Cracked, swollen, or leaky battery pack enclosure

» Debris on battery pack electrical contacts

Micro SD card

¢ Cracked Micro SD card

Broken gold contacts

e Dirt, scratches, or debris on contacts

Equipment Problems

ECG Data Noise

If the acquired ECG data displays unacceptable noise levels:

e Be sure the problem is not caused by poor skin preparation, placement, or condition
of the electrodes when troubleshooting noise or signal quality.
Careful skin preparation is the key to an interference-free ECG. Refer to the Patient
Preparation chapter of the MAC Link Resting ECG Analysis System User Guide.
Signal quality is indicated using Hookup Advisor.
Hookup Advisor can be turned on or off in the ECG menu. Select Main Menu >
System Configuration > Resting Setup > Display Settings.

e Check for defective or date-expired electrodes.

e Check for defective, broken, or disconnected leadwires.

e Run the Acquisition Module Tests in the Diagnostic menu and make sure all lead
wires pass the noise test.

System Date/Time Troubleshooting

The Date and/or Time is wrong in system.

2069704-002F
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The recommended method is as follows:

1. Correct the settings in Date/Time Setup.

2. Remove the power cord and battery, then power OFF the device.
3. Plug in the power cord and re-install the battery.

4. Power ON the device and check the Date and Time.

Frequently Asked Questions

NOTE:
Refer to the System Configuration information in the MAC Link Resting ECG Analysis
System User Guide for this system.

Sending Patient Record

Q: What should | pay attention to when sending the patient record?

A: You should pay attention to the following points.

1.  Before sending the patient record, you have to configure the server and location.
You should configure the server first, and then the location.

a.  Select EMS or RIS in Order Download Setup before adding the location in
Location Setup.

b.  Configure the FTP Server in FTP Setup before adding the location in
Location Setup.

c.  Configure the Share Folder in Share Folder Setup before adding the
location in Location Setup.

d.  If you are sending the record to an SD card, you only need to add the
SD card location in Location Setup.

2. If the patient record fails to send, check the following:
e Check whether the Wi-Fi connection is correct.
» Check whether the configuration of the server location and port are correct.

e |f user name and password are required, check whether the user name and
password are correct.

3. If the host device is connecting with the docking station via cable, check
whether LAN is ON in LAN Setup.

Network Printing

Q: I cannot print the report via the network printer.
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A: Verify the following:

1.

The network connection status.

* |f the network printer is connected with the system via Wi-Fi, reconnect the
Wi-Fi and make sure the password is correct.

* |f the network printer is connected with the system via LAN.
a. Make sure that LAN is ON in LAN Setup.

b. Disconnect the network cable and reconnect the cable.

Make sure the Network Printing is enabled in Printer Setup, and Network
Printer IP Address and Network Printer Port are correct.

Press Printer Test to check whether the network printer is connected correctly.

Check the printer status.

Order Manager

Downloading Orders from EMS
Q: I cannot get orders from the EMS server in Order Manager.

A: Verify the following:

1.

The network connection status.

e |f the system is connected via Wi-Fi, reconnect the Wi-Fi and make sure the
password is correct.

e |f the system is connected via LAN.
a. Make sure that LAN is ON in LAN Setup.
b. Disconnect the network cable and reconnect the cable.

Check the Server IP and Port of the EMS system are configured correctly in
Order Download Setup, and press Test DCP to check whether the system can
connect to the EMS server successfully.

If not, check whether the EMS server is started.

Check whether there is any order on the EMS server.

Downloading Orders from RIS
Q: I cannot see orders from the RIS server in Order Manager.

2069704-002F

A: Verify the following:

1.
2.

Check whether the date of the system is the same with the day of the RIS server.

Check the RIS configuration in Order Download Setup is the same with the RIS
server.

Check whether the RIS server is started.
Check whether there is any ECG order on the RIS server.
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Troubleshooting

Test DCP

Q: I have correctly configured the EMS server, why does the Test DCP always fail?

A: Verify the following:

1.

2
3.
4.
5

Check whether Wi-Fi is connected and the signal quality is good.
Check whether the EMS server is started.

Check whether the EMS system is logged in.

Check which department is open in the EMS system.

Check that the Default Order Location in Order Setup is the same department
as on the EMS system.

If all of these above do not solve the problem, restart the EMS service and re-open
the department.

Discover DCP

Q: I have correctly configured the EMS server and it is working normally, why does
the Discover DCP always fail?

A: Verify the following:

e Check whether Wi-Fi is connected and the signal quality is good.

¢ |f the Bluetooth is enabled, make sure to disable it.

Full Disclosure

Q: How can | get the 10s ECG in Full Disclosure?

A: Perform the following:

1.

2
3
4.
5
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Navigate to the Full Disclosure window.

Press Acquire to acquire a Full Disclosure ECG.

Press Stop to turn to the Playback window.

Press Capture and select 10s.

Select the required waveform and press Complete.

The 10s ECG Playback window opens and the record is saved to the device.

You can get the record in File Manager.
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Parts List

Ordering Parts

The FRU parts lists in this chapter supply enough detail for you to order parts for the
assemblies, stand-alone FRUs, and FRU kits considered field serviceable. Only items,
assemblies, and kits that have part numbers given in this chapter are available for
purchase as FRUs. To order parts, contact GE Healthcare Service Parts.

Field Replaceable Units (FRUs)

Upper Level Assembly Diagrams

The following diagrams identify the field replaceable units of the system. The numbers

in the call-outs reference part descriptions found in “Upper Level Assembly Parts
List” on page 152.
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Host Device Diagrams

Host Device Top Cover Assembly
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Parts List

Host Device Main Board PWA, Battery, Camera and Bottom Cover Assemblies
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Acquisition Module Diagrams

Acquisition Module Plastic Cover Assembly
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Parts List

ly

Acquisition Module PWA and Battery Assemb

151
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Parts List

Docking Station Diagrams

Docking Station Cover and Battery Assemblies

Upper Level Assembly Parts List

The following table identifies the parts available for the system.

The numbers in the Item column refer to the call-outs from the diagrams found in
“Upper Level Assembly Diagrams” on page 147.

The numbers in the Part Number column identify the GE Healthcare part number for
orderable parts. Items without part numbers cannot be purchased independently of
a FRU Kkit.

Upper Level Assembly

Item Part Number Item Description
1 2077384-001 HOST DEVICE TOUCH PANEL
Included with:

“FRU Host Device Top Cover Assembly, PN 2084042-001" on
page 158

2 2087776-001 HOST DEVICE TOP COVER SUB ASSEMBLY
Included with:

“FRU Host Device Top Cover Assembly, PN 2084042-001" on
page 158
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Upper Level Assembly (cont'd.)
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Parts List

Item

Part Number

Item Description

3

2077186-001

HOST DEVICE LCD THERMAL BOARD
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

2077185-001

HOST DEVICE LCD_GASKET_WIDE
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

2077386-001

HOST DEVICE LCD GASKET NARROW
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

2077387-001

HOST DEVICE LCD
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

2084201-001

HOST DEVICE LCD FFC CABLE
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

2083881-001

HOST DEVICE FPC FIXED TAPE
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

2077388-001

HOST DEVICE MAIN FRAME
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

10

2077181-001

HOST DEVICE MAIN FRAME GASKET
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

11

2083055-001

HOST DEVICE PLASTIC MB MYLAR
Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on

12

2077395-001

HOST DEVICE LIGHTING GUIDANCE GASKET

Included with:

“FRU Host Device Top Cover Assembly,
page 158

PN 2084042-001" on
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Upper Level Assembly (cont'd.)

Item Part Number Item Description
13 2077381-001 HOST DEVICE SD CARD RUBBER
Included with:
“FRU Host Device Top Cover Assembly, PN 2084042-001" on
page 158
14 2076599-001 HOST DEVICE POWER BUTTON
Included with:
“FRU Host Device Top Cover Assembly, PN 2084042-001" on
page 158
15 2077403-001 HOST DEVICE BOTTOM COVER ASSEMBLY
Included with:
“FRU Host Device Bottom Cover Assembly, PN 2084046-001"
on page 159
16 2084177-001 HOST DEVICE CAMERA
Included with:
“FRU Host Device Camera, PN 2086090-001" on page 159
17 2084199-001 HOST DEVICE CAMERA GASKET
Included with:
“FRU Host Device Bottom Cover Assembly, PN 2084046-001"
on page 159
18 2084200-001 HOST DEVICE WIRELESS ANTENNA
Included with:
“FRU Host Device Main Board PWA, PN 2084044-001" on
page 158
19 2077398-001 HOST DEVICE MAIN BOARD PWA
Included with:
“FRU Host Device Main Board PWA, PN 2084044-001" on
page 158
20 2077400-001 HOST DEVICE BATTERY
Included with:
“FRU Host Device Battery, PN 2084045-001" on page 158
2076606-001 ACQUISITION MODULE FILM AHA
Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
2l 2077247-001 ACQUISITION MODULE FILM IEC
Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
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Upper Level Assembly (cont'd.)
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Parts List

Item Part Number Item Description
2077573-001 ACQUISITION MODULE TOP COVER ASSEMBLY
2 Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
2083860-001 ACQUISITION MODULE THERMAL CONDUCTIVE SILICONE
23 Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
2077190-001 ACQUISITION MODULE ALUMINIUM PLATE BOT
20 Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
2077207-001 ACQUISITION MODULE BATTERY GASKET
25 Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
2076605-001 ACQUISITION MODULE FRONT COVER
%6 Included with:
“FRU Acquisition Module Plastic Cover, PN 2083815-001" on
page 159
2076597-001 ACQUISITION MODULE CPU BOARD PWA
57 Included with:
“FRU Acquisition Module CPU Board PWA, PN 2084039-001"
on page 160
2077568-001 ACQUISITION MODULE BATTERY
28 Included with:
“FRU Acquisition Module Battery, PN 2084035-001" on page
160
2077562-001 ACQUISITION MODULE AFE BOARD PWA
29 Included with:
“FRU Acquisition Module AFE Board PWA, PN 2084034-001"
on page 160
2085144-001 ACQUISITION MODULE WIRELESS ANTENNA
30 Included with:
“FRU Acquisition Module CPU Board PWA, PN 2084039-001"
on page 160
2037082-002 DOCKING STATION 7.4V, 4500MAH, LI-ION BATTERY PACK
31 Included with:

“FRU Docking Station Battery, PN 2084050-001" on page 160
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Upper Level Assembly (cont'd.)

Item Part Number Item Description
2077179-001 DOCKING STATION BOTTOM COVER ASSEMBLY
Included with:

“FRU Docking Station Bottom Cover, PN 2084052-001" on
page 161

2077241-001 DOCKING STATION MIDDLE COVER ASSEMBLY
Included with:

“FRU Docking Station Top Middle Cover, PN 2084053-001"
on page 161

2077223-001 DOCKING STATION TOP COVER ASSEMBLY
34 Included with:

“FRU Docking Station Top Middle Cover, PN 2084053-001"
on page 161

2076595-001 M2X5 SCREW

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2076611-001 M2X12 SCREW

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2077199-001 M3X10 CROP SCREW

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2077408-001 SCREW COVER LEFT HOST

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2077407-001 SCREW COVER RIGHT HOST

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2037578-001 M3X8 MACHINE SCREW

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2037584-001 M4X16 SCREW

Included with:

“FRU Screw Kit, PN 2084055-001" on page 161
2092168-001 MAC PAD Mini SD card

Included with:

“FRU MAC Link Mini SD card Software 1.0.0, PN 2086088-001"
on page 161

32

33
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Parts List

Item

Part Number

Item Description

2077229-001

MAGNET $15X2.5
Included with:

“FRU MAC Link Software Upgrade Tools, PN 2092280-001"
on page 162

2092167-001

MAC LINK USB DOWNLOAD CABLE
Included with:

“FRU MAC Link Software Upgrade Tools, PN 2092280-001"
on page 162

2081801-001

ACDC ADAPTOR
Included with:
“FRU MAC Link ACDC Adaptor, PN 2092275-001" on page 162

2083678-002

PWR SPLY CORD SET, CHINA
Included with:

“FRU MAC Link Power Cord China, PN 2092276-001" on page
162

2083678-003

PWR SPLY CORD SET, EUROPE
Included with:

“FRU MAC Link Power Cord Europe, PN 2092277-001" on
page 162

2083678-008

PWR SPLY CORD SET, UK
Included with:

“FRU MAC Link Power Cord United Kingdom, PN 2092278-001"
on page 162

2077325-001

MAC LINK USB CABLE
Included with:

“FRU MAC Link Communication Cable, PN 2092279-001" on
page 163
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FRU Host Device Top Cover Assembly, PN 2084042-001

The following table summarizes the items in the FRU Host Device Top Cover Assembly.
ltem numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Host Device Top Cover Assembly, PN 2084042-001

Item Description Qty
1 HOST DEVICE TOUCH PANEL 1
2 HOST DEVICE TOP COVER SUB ASSEMBLY 1
3 HOST DEVICE LCD THERMAL BOARD 1
4 HOST DEVICE LCD GASKET WIDE 1
5 HOST DEVICE LCD GASKET NARROW 1
6 HOST DEVICE LCD 1
7 HOST DEVICE LCD FFC CABLE 1
8 HOST DEVICE FPC FIXED TAPE 1
9 HOST DEVICE MAIN FRAME 1
10 HOST DEVICE MAIN FRAME GASKET 1
11 HOST DEVICE PLASTIC MB MYLAR 1
12 HOST DEVICE LIGHTING GUIDANCE GASKET 1
13 HOST DEVICE SD CARD RUBBER 1
14 HOST DEVICE POWER BUTTON 1

FRU Host Device Main Board PWA, PN 2084044-001

The following table summarizes the items in the FRU Host Device Main Board
PWA. Item numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Host Device Main Board PWA, PN 2084044-001

Item Description Qty
18 HOST DEVICE WIRELESS ANTENNA 1
19 HOST DEVICE MAIN BOARD PWA 1

FRU Host Device Battery, PN 2084045-001

The following table summarizes the items in the FRU Host Device Battery. Item
numbers correspond to the item numbers in the “Upper Level Assembly Diagrams”
on page 147.

FRU Host Device Battery, PN 2084045-001

Item Description Qty
20 HOST DEVICE BATTERY 1
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FRU Host Device Bottom Cover Assembly, PN 2084046-001

The following table summarizes the items in the FRU Host Device Bottom Cover
Assembly. Item numbers correspond to the item numbers in the “Upper Level
Assembly Diagrams” on page 147.

FRU Host Device Bottom Cover Assembly, PN 2084046-001

Item Description Qty
15 HOST DEVICE BOTTOM COVER ASSEMBLY 1
17 HOST DEVICE CAMERA GASKET 1

FRU Host Device Camera, PN 2086090-001

The following table summarizes the items in the FRU Host Device Camera. Item
numbers correspond to the item numbers in the “Upper Level Assembly Diagrams”
on page 147.

FRU Host Device Camera, PN 2086090-001

Item Description Qty
16 HOST DEVICE CAMERA 1

FRU Acquisition Module Plastic Cover, PN 2083815-001

The following table summarizes the items in the FRU Acquisition Module Plastic
Cover. Item numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Acquisition Module Plastic Cover, PN 2083815-001

Item Description Qty

21 ACQUISITION MODULE FILM AHA 1
or
ACQUISITION MODULE FILM IEC

22 ACQUISITION MODULE TOP COVER ASSEMBLY

23 ACQUISITION MODULE THERMAL CONDUCTIVE SILICONE
24 ACQUISITION MODULE ALUMINIUM PLATE BOT

25 ACQUISITION MODULE BATTERY GASKET

26 ACQUISITION MODULE FRONT COVER

Rl ]-
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FRU Acquisition Module AFE Board PWA, PN 2084034-001

The following table summarizes the items in the FRU Acquisition Module AFE Board
PWA. Iltem numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Acquisition Module AFE Board PWA, PN 2084034-001

Item Description Qty
29 ACQUISITION MODULE AFE BOARD PWA 1

FRU Acquisition Module Battery, PN 2084035-001

The following table summarizes the items in the FRU Acquisition Module Battery. Item
numbers correspond to the item numbers in the “Upper Level Assembly Diagrams”
on page 147.

FRU Acquisition Module Battery, PN 2084035-001

Item Description Qty
28 ACQUISITION MODULE BATTERY 1

FRU Acquisition Module CPU Board PWA, PN 2084039-001

The following table summarizes the items in the FRU Acquisition Module CPU Board
PWA. Item numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Acquisition Module CPU Board PWA, PN 2084039-001

Item Description Qty
27 ACQUISITION MODULE CPU BOARD PWA 1
30 ACQUISITION MODULE WIRELESS ANTENNA 1

FRU Docking Station Battery, PN 2084050-001

The following table summarizes the items in the FRU Docking Station Battery. Item
numbers correspond to the item numbers in the “Upper Level Assembly Diagrams”
on page 147.

FRU Docking Station Battery, PN 2084050-001

Item Description Qty
31 DOCKING STATION 7.4V, 4500MAH, LI-ION BATTERY PACK 1
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FRU Docking Station Bottom Cover, PN 2084052-001

The following table summarizes the items in the FRU Docking Station Bottom Cover.
ltem numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Docking Station Bottom Cover, PN 2084052-001

Item Description Qty
32 DOCKING STATION BOTTOM COVER ASSEMBLY 1

FRU Docking Station Top Middle Cover, PN 2084053-001

The following table summarizes the items in the FRU Docking Station Top Middle
Cover. Item numbers correspond to the item numbers in the “Upper Level Assembly
Diagrams” on page 147.

FRU Docking Station Top Middle Cover, PN 2084053-001

Item Description Qty
33 DOCKING STATION MIDDLE COVER ASSEMBLY 1
34 DOCKING STATION TOP COVER ASSEMBLY 1

FRU Screw Kit, PN 2084055-001

The following table summarizes the items in the FRU Screw Kit.

FRU Screw Kit, PN 2084055-001

Description Qty
M2X5 SCREW 24
M2X12 SCREW

M3X10 CROP SCREW
SCREW COVER LEFT HOST
SCREW COVER RIGHT HOST
M3X8 MACHINE SCREW 23
M4X16 SCREW 6

FRU MAC Link Mini SD card Software 1.0.0, PN 2086088-001

The following table summarizes the items in the FRU MAC Link Mini SD card Software
1.0.0.

FRU MAC Link Mini SD card Software 1.0.0, PN 2086088-001

Description Qty
Mini SD card 2
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FRU MAC Link Software Upgrade Tools, PN 2092280-001

The following table summarizes the items in the FRU MAC Link Software Upgrade Tools.

FRU MAC Link Software Upgrade Tools, PN 2092280-001

Description

Qty

MAGNET ®15X2.5

1

MAC LINK USB DOWNLOAD CABLE

1

FRU MAC Link ACDC Adaptor, PN 2092275-001

The following table summarizes the items in the FRU MAC Link Software Upgrade Tools.

FRU MAC Link ACDC Adaptor, PN 2092275-001

Description

Qty

ACDC Adaptor

1

FRU MAC Link Power Cord China, PN 2092276-001

The following table summarizes the items in the FRU MAC Link Power Cord China.

FRU MAC Link Power Cord China, PN 2092276-001

Description

Qty

Power Cord China

1

FRU MAC Link Power Cord Europe, PN 2092277-001

The following table summarizes the items in the FRU MAC Link Power Cord Europe.

FRU MAC Link Power Cord Europe, PN 2092277-001

Description

Qty

Power Cord Europe

1

FRU MAC Link Power Cord United Kingdom, PN 2092278-001

The following table summarizes the items in the FRU MAC Link Power Cord United

Kingdom.

FRU MAC Link Power Cord United Kingdom, PN 2092278-001

Description

Qty

Power Cord United Kingdom

1
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FRU MAC Link Communication Cable, PN 2092279-001

2069704-002F

Parts List

The following table summarizes the items in the FRU MAC Link Communication Cable.

FRU MAC Link Communication Cable, PN 2092279-001

Description

Qty

Communication Cable

MAC™ Link
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Product Specifications

This section provides the product specifications for the MAC™ Link Resting ECG
Analysis system.

Basic Parameters

Type of protection against electrical shock Class |, internally powered equipment.

Degree of protection Type CF defibrillation-proof applied part.

The parts connecting to the patient is the
applied parts of the system. For example,
ECG cable and electrodes.

Degree of protection against harmful ingress | Ordinary Equipment (enclosed equipment

of water without protection against ingress of water).
Power Input Single phase, AC power, or internal battery.
Input Power

¢ Acquisition module: 15W
e Host: 30W
e Docking station: 60W
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Product Specifications

Basic Parameters (cont'd.)

166

Leakage

Earth Leakage Current:
e Normal: 0.5 mA

¢ Single Fault: 1 mA

Shell Leakage Current:
e Normal: 0.1 mA

¢ Single Fault: 0.5 mA

Patient Leakage Current:
¢ Normal: DC 0.01 mA, AC 0.01 mA

¢ Single Fault: DC 0.05 mA, AC 0.05 mA

Patient Leakage Current (application with AC
power):

¢ Normal: 0.01 mA
¢ Single Fault: 0.05 mA

Patient Auxiliary Current:
¢ Normal: DC 0.01 mA, AC 0.01 mA

¢ Single Fault: DC 0.05 mA, AC 0.05 mA

Applications

12SL acquisition module with type CF
defibrillation-proof applied part.

Degree of safety of application in the
presence of a flammable anesthetic mixture
with air or with oxygen or nitrous oxide

This equipment is not suitable for use in the
presence of a flammable anesthetic mixture
with air or with oxygen or nitrous oxide.

Mode of operation

Continuous operation.

Module Classification

The acquisition module and host are
handheld devices.

The docking station is a portable device.

Internal Storage

Supports internal data storage. You can use
the external mobile storage media (Micro SD
card) to export data.

Linear Range and Dynamic Range

AC difference +10 mV
DC difference +600 mV

Frequency Response

0.05 Hz - 150 Hz

Smallest Detectable Signal

10 Hz, 20 pVp-p

Common Mode Rejection Ratio

=100 dB @ close line filter
=120 dB @ open line filter

Input Impedance

> 10 MQ, defibrillation-proof

Display

10.1 inches (25.7 cm) color TFT LCD

Display Options

ECG waveform, Real-time Heart Rate,
Time/Date, Leadwire Mark, Speed, Gain, Filter
Setup, Hook-up Advisor.

Recording Methods

Laser printer, digital storage, and transfer.

MAC™ Link
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Product Specifications

Recording Speed (Time Base)

25 mm/s, 50 mm/s, +5%

Sensitivity/Gain

2.5 mm/mV, 5 mm/mV, 10 mm/mV, 20
mm/mV, 40 mm/mV +5%

Power Supply

AC power voltage: 100V - 240V, +10%

AC power frequency: 50 Hz - 60 Hz, +3 Hz
Internal rechargeable lithium-ion battery
e Acquisition module: 3.6V, 2.15 Ah

e Host: 7.4V, 3.7 Ah

e Docking station: 7.2V, 4.3 Ah

Battery Life

5 hours continuous work with a full charge.

Charge Time

3.5 hours for depleted battery to 90%
charged when system is powered off.

Physical Dimensions (mm)

Acquisition module: length <160 mm (6.3 in.),
width £90 mm (3.5 in.), height < 25 mm (1 in.)

Host: length < 260 mm (10 in.), width < 175
mm (6.9 in.), height <25 mm (1in)

Docking station: length < 380 mm (15 in.),
width £ 270 mm (10.6 in.), height < 80 mm
(3.11in.)

Weight (g) Acquisition module: £260g (0.5 Ibs.) (with
battery and without patient leadwires)
Host: £1000g (2.2 Ibs.) (with battery and
without power adapter)
Docking station: <3000g (6.6 Ibs.) (with power
cable and battery)

Warranty 1 year

Expected Service Life

7 years (according to IEC 60601-1: 2005)

MAC™ Link
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Device Structures

Device Structure

The MAC™ Link Resting ECG Analysis System
consists of an acquisition module, host,
docking station (optional), power adapter,
power cable, and accessories.

The acquisition module can transfer ECG
data to the host via wired/wireless methods.

The host can upload ECG data and download
orders from the Optima EMS system and
upload ECG records to the Optima EMS
system via wired/wireless methods.

Device accessories include leadwires, a set
of limb electrodes and chest electrodes, and
a communication cable.

Functional Module

The MAC™ Link Resting ECG Analysis System
provides resting ECG as the basic function
module, and RR analysis, full disclosure ECG,
and 12SL measurement and interpretation
software as optional functions.

The LED of the device is able to display ECG
waveform, Real-time Heart Rate, Time/Date,
Leadwire Mark, Speed, Gain, Filter Setup,
Hook-up Advisor, and so forth.

MAC™ Link
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Requirements - Environment

Product Specifications

Storage and Transport

Temperature: -30°C - +60°C (-22°F - 140°F)

Relative Humidity: 10% - 95%
(non-condensing)

Pressure: 500 hPa -1060 hPa

NOTE:
Avoid rain, snow ingress, and mechanical
shock during transportation with
common conveyance.

Store in a ventilated warehouse without
exposure to bright light and corrosive
substance.

Take the packaged device out of the
packaging carton to check the power-on
function if the device is stored for a
duration of more than 6 months. Repack
it after the test is complete.

Operation Environment

Temperature: +5°C - +35°C (41°F - 95°F)

Relative Humidity: 25% - 95%
(non-condensing)

Pressure: 700 hPa - 1060 hPa
External Power Source: AC 100V - 240V
Supply Frequency: 50 Hz - 60 Hz

Internal Power Source (internal rechargeable
lithium-ion battery)

e Acquisition Module: 3.6V, 2.15 Ah
e Host: 7.4V, 3.7 Ah
e Docking Station: 7.2V, 4.5 Ah

Requirements - Internal Battery

Battery Life

5 hours of continuous work when fully
charged.

Battery Charging Hint

Solid red light indicates the internal battery
is low.

MAC™ Link
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Requirements - Miscellaneous

Digital Storage and Export

The system supports the transfer of ECG data
to a Micro SD card, FTP server, and shared
folder.

Laser Printer

The system supports printing ECG reports in
A4 or letter size via either a network laser
printer or a USB laser printer connected to
the docking station.

Application Options

12SL Measurement and Interpretation
Full Disclosure ECG

RR Analysis

Communication

Barcode Scan

MAC™ Link
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WIiFi Country List
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Countries apply their own regulations to both the allowable channels, allowed users,
and maximum power levels within these frequency ranges.

American Europe Asia/Middle East
Country Channel # Country Channel # Country Channel #
Canada 11 Austria 13 China 13
USA 11 UK 13 India 13
Brazil 11 Germany 13 Thailand 13
Argentina 13 Czech 13 UAE 13
Chile 11 Poland 13 Indonesia 13
Mexico 11 Belgium 13 Korea 13
Panama 11 Denmark 13 Kuwait 13
Finland 13 Singapore 13
France 13 Vietnam 13
Greece 13 Japan 1-13 for b/g
14 forb
Ireland 13 Malaysia 13
ltaly 13
Luxembourg | 13 Oceania
Netherlands | 13 Australia 13
Portugal 13 New Zealand | 13
Spain 13
Sweden 13 Africa
Cyprus 13 South Africa | 13
Estonia 13
Hungary 13 Asia
Latvia 13 Taiwan 11
Lithuania 13
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American Europe Asia/Middle East
Country Channel # Country Channel # Country Channel #
Malta 13
Slovakia 13
Slovenia 13
Russia 13
Belarus 13
Romania 13
Switzerland | 13
Liechtenstein | 13
Turkey 13
Iceland 13
Norway 13
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Asia Headquarters

GE Medical Systems GE Medical Systems GE Medical Systems
Information Technologies, Inc. Information Technologies GmbH Information Technologies, Inc.
8200 West Tower Avenue Munzinger StraBe 5 Asia; GE (China) Co., Ltd.
Milwaukee, W1 53223 USA 79111 Freiburg Germany 1 Huatuo Road
Tel:  +1 414355 5000 Tel:  +49 7614543 -0 Zhangjiang Hi-tech Park Pudong
+1 800 558 7044 (US Only) Fax:  +49 761 45 43 -233 Shanghai, People's Republic of China 201203

Tel:  +86 213877 7888
Fax:  +86 21 3877 7402

GE Medical Systems Information Technologies, Inc., a General Electric Company, going to market as
GE Healthcare.

www.gehealthcare.com
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