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Important precautions

Translation policy

WARNING

This Service Manual is available in English only.

If a customer’s service provider requires alanguage otherthan English, it
is the customer’sresponsibility 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.

AVERTISSEMENT

Ce manuel de maintenance est disponible en anglais uniquement.

Siun client de la personne responsable de la maintenance demande une
langue autre que I'anglais, il estde la responsabilité du client de fournirles
services de traduction.

N'essayez pas d'effectuer vous-méme lamaintenance de I'équipement
avant d'avoir préalablement lu et compris le manuel de maintenance.

Le non-respect cet avertissement peut entrainer des blessures duesaun
choc électrique, une défaillance mécanique ou a d'autres éléments
dangereux chezlapersonne en charge de la maintenance, l'opérateurou
le patient.
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italiano

(Im)

ADVERTENCIA

Este Manual de servicio esta disponible enidioma inglés inicamente.

Siun proveedor de servicio del cliente requiere unidioma distinto, es
responsabilidad delcliente ofrecerservicios de traduccion.

No intente reparar el equipo a menos que haya consultadoy comprendido
este Manualde servicio.

Sino presta atencion a esta Advertencia, se pueden ocasionar lesiones al
proveedorde servicio, al operador o al paciente pordescarga eléctrica,
por riesgos mecanicos o de otra indole.

WARNUNG

Dieses Wartungshandbuch ist nur auf Englisch verfigbar.

Wenn der Kundendiensttechniker eines Kunden eine andere Sprache als
Englisch bendtigt, unterliegt es der Verantwortung des Kunden eine
Ubersetzunganfertigen zu lassen.

Warten Sie das Gerat nur, wenn Sie dieses Wartungshandbuch gelesen
und verstanden haben.

Die Nichtbeachtung dieses Warnhinweises kann zu Verletzungen des
Kundendiensttechnikers, Anwenders oder Patienten durch Stromschlage,
mechanische oderandere Gefahren fithren.

AVVERTENZA

Il presente Manuale diassistenza & disponibile solo in inglese.

Se il fornitore di servizidi un cliente ne richiede unacopia in una lingua
diversadall'inglese, & responsabilita del cliente fornire il servizio di
traduzione.

Nontentare diriparare |'apparecchio se questo Manuale di assistenzanon
e statoletto e compreso.

Il mancato rispetto di questa avvertenza pud comportare il rischio di
lesioni al fornitore di servizi, all'operatore o al paziente causate da scosse
elettriche o da pericoli di origine meccanica o dialtro tipo.
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Z Nederlands

Portugués

(PT-BR)

I Eesti

(

WAARSCHUWING

Deze servicehandleidingis alleen beschikbaarin hetEngels.

Als de serviceleveranciervan eenklantvraagt om een andere taaldan
Engels, is hetde verantwoordelijkheid van de klantom eenvertaalde
versie te bieden.

Probeergeenonderhoud aan de apparatuur uit te voeren tenzijdeze
servicehandleidingis geraadpleegd en begrepen.

Het niet opvolgen van deze waarschuwing kan bij de serviceleverancier, de
operator of de patiéntleiden tot letsel door elektrische schokken,
mechanische of andere gevaren.

ADVERTENCIA

Este Manual de Manutencdo esté disponivel apenas em Inglés.

Caso um prestadorde servicos do cliente solicite o manual emidioma
diferente doinglés, é de responsabilidade do cliente o fornecimento de
servicos de traducdo.

N3o tente realizara manutencdo do equipamentoantesde lere
compreender este Manual de manutencao.

0 ndo cumprimento desta adverténcia pode resultar em danos por choque
elétrico e riscos mecanicos para o prestadorde servigos, operadorou
paciente.

HOIATUS!

Service Manual (Hooldusjuhend) on saadaval ainult ingliskeelsena.

Kui kliendi teenusepakkujanéue on, et juhend oleks mdnes muus keeles,
korraldab juhendit6lkimise klient.

Tutvuge enne seadme hooldustééde tegemist kindlastijuhendiga Service
Manual (Hooldusjuhend).

Selle nude eiramise korral vbib teenindaja, kasutaja voipatsient saada
elektrilo6gi, samuti voivad kaasneda muud ohud.
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OPOZORILO

Ta servisni prirocnik je na voljo samo v angle3¢ini.

o Ceponudnik servisnih storitev za stranko potrebuje navodilav drugem
jeziku, mora stranka sama poskrbetiza prevajanje.

Ne posku3ajte servisiratiopreme, ne da bi prej prebrali in razumeli servisni
prirocnik.

e Cetega opozorila ne upoitevate, obstajanevarnost elektricnega udara,
mehanskih ali drugih nevarnostiin posleditnih poSkodb ponudnika
servisnih storitev, uporabnika opreme ali pacienta.
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VARNING

Den hér servicehandboken finns endast pa engelska.

Svenska

(sV)

BEREThsL
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e Om enkundsservicetekniker kraverettannat sprak an engelska ar det
kundens ansvar att tillhandahalla en 6versatt version.

e Forsokinte att utféra service pa utrustningen omdu inte har last
igenom och férstatt den har servicehandboken.

¢ Omduinte tar hansyntill den har varningen kan serviceteknikern,
operatoren eller patienten utsattas for elektriska stotar eller
mekaniska eller andra faror, vilket kan leda till personskador.
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NPEAYNPEXRAEHUE

JaHHOe pyKoBOACTBO NO 06CAYHMBAHMIO AOCTYNHO TONbKO HA aHIANNCKOM

A3blKe.

e  ECnuv cneumanmcTy no TeXHUUecKomy o6CnyuBaHUIO KnneHTa TpebyeTca
LOKYMEHTaUMA Ha KaKkoM-Anbo Apyrom A3blke, OTBETCTBEHHOCTb 33
BbINOAIHEHME NepeBoJa BO31araeTCcA Ha KIUEHTa.

* [lpucrynaiTte K o6cnyxuBaHunio o60pyA0BaHUA TONBKO NOCAE TOFO, Kak
M3yuuTe JaHHOE PYKOBOACTBO NO 0OCAYXMBAHMIO M MONHOCTHIO NOMMeTe
ero coaeprKaHue.

L Hecobn HaeHWe aHHOroTpe BoBaHWA MOKeT NpUMBeCcTM KTPaBMHUPOBAHUIO
CNeumnanmcTa no TeXHUYECKOMY 0BCNYHMBAHWIO, NONB30BaTENA UK
NayueHTa BCAeACTBUE NOPAaXKEHUA INEKTPUUECKMM TOKOM, MEXaHUUECKMX
W NPOUYMX NOBPENKAEHUNA.

E Ha pycckoMm A3bike

OSTRZEZENIE

Niniejszy podrecznik serwisowy jest dostepny wytacznie w jezyku angielskim.

e Jezelidostawca ustugklienta postuguje sie jezykiem innym niz angielski, za
zapewnienie ustug ttumaczeniowych odpowiada klient.

* Przedprzystapieniem do czynnosciserwisowych nalezy zapoznacsie z
informacjamizawartymi w niniejszym podreczniku serwisowymije

o zrozumieé.

* W przeciwnymwypadku dostawca ustug, operator lub pacjentmoga
odnies¢ obrazenia spowodowane porazeniem pragdem elektrycznym,
dziataniem elementéw mechanicznych lub innymizagrozeniami.

MPOEIAONOIHZH

To mapov Eyyelpidio opPig SratiBetat povo ota AyyAkad.

® EQvo mapoyogoEpPig TOU MEAATN AMALTELYAWOOA EKTOGTWY AYYALKWY, N

Tapoyn LETADPACTIKWY UTINPECLWV amoTeAEL eUBUVN TOU TEAATN.

MnV ETUXELPHOETE VO EMLOKEVUAOETE TOV EEOTALOMO £V TpwTa SEV

OUMPBOUAEUTEITE KALKATAVONOETE TO apov Eyyetpidio o€pPig.

®  Jg MEPUTTWON UN THPNONGTNG TApoUCagMPOoELSomoinong, evaEXeETaLva

(EL) TP OKANBEL TPAUUATIONOG OTOV A POXO O£PPLS, TO XELPLOTH 1 TOV acBevr
g€atiag NAEKTPOTANELOG KaBWE KO UNXaVIKWY 1) GAAWY Ky UVwv.

EAAnvIKA
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FIGYELMEZTETES

A szervizkézikonyv kizarélag angol nyelven érheté el.
¢ Amennyibenaz igyfélszolgaltatéjanak nemfelel megaz angol nyelvi
dokumentacid, ugy a forditasrél az tgyfélnek kell gondoskodnia.
e Kizardlag ugy lasson hozza a berendezés karbantartasahoz, hogy elolvasta
és megértette aszervizkézikonyvben foglaltakat.
(HU) * Ezenfigyelmeztetés figyelmen kivil hagyasa esetén aszolgaltato, a kezel6
vagy a paciens dramutést, mechanikus sériilést vagy mas veszély altal
okozottszemélyiséruléstszenvedhet.

Magyar

VAROVANIE

Tato servisna prirucka je dostupnaiba v anglickom jazyku.

e Akposkytovatel'sluzieb zakaznikom vyZadujeiny jazyk ako anglicky jazyk,
jeho povinnostou je zabezpecit prekladatelské sluzby.

* Zariadenie nepouZivajte bez precitania a porozumeniatejto servisnej
prirucky.

e Nedodrianie tejto vystrahy moze viest k zraneniu poskytovatela sluzZieb,
operatoraalebo pacienta spdsobeného elektrickym Sokom, mechanickym
alebo inym nebezpedenstvom.

Z Slovengina

VYSTRAHA

Tato servisnipfirucka je k dispozici pouze v anglictiné.
¢ Pokud poskytovatelsluzby zakaznikovi poZaduje jiny jazyk neZ anglictinu,

_?2 je odpovédnostizakaznika poskytnout sluzby prekladu.

8 ¢ Nepokousejtese provadét servis zafizeni, dokud sineprostudujete a

0 neporozumite servisnipfirucce.

(C2) * Nevénovanipozornostitéto vystraze mize zplsobit poskytovatelisluZeb,
obsluze nebo pacientoviuraz elektrickym proudem, mechanicka nebo jina
nebezpedi.

i-8 Vivid EB0/EQ0/E95 — Service Manual
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UYARI

Servis Kilavuzu yalnizca ingilizce olarak mevcuttur.

e Musterinin servis saglayicisi icin kilavuzun ingilizce disinda baska bir dile

cevrilmesigerekiyorsa ceviri hizmetisaglamak musterinin sorumlulugudur.

Bu Servis Kilavuzu'na bakip talimatlari anlamadan ekipmanikullanmaya

caligmayin.

e Bu Uyarinin gbz ardi edilmesiservis saglayicisinin, operatériinveya
hastanin, elektrik carpmasi, mekanik ariza ya da digertehlikelernedeniyle
yaralanmasina neden olabilir.

Turkge

=
=
S

ADVARSEL

Denne servicemanualfas kun pa engelsk.

* Hvis en kundestjenesteudbyderkraeveretandet sprogend engelsk, erdet

kundens ansvar at sgrge for oversaettelsesydelserne.

Forsgg ikke at udfgre service pa udstyret, medmindre denne

servicemanual er lzest og forstaet.

e Manglende overholdelse af denne advarsel kan medfgre skade pa

(DA) serviceudbyderen, operatgren eller patienten som fglge af elektrisk stad,
mekaniske ellerandre farer.

Dansk

ADVARSEL

Denne servicehandboken er bare tilgjengelig pa engelsk.
* Hvis en kundes tjenestetilbyder krever etannet sprak enn engelsk, er det
kundens ansvar 3 tilby oversettelsestjenester.

J‘-‘c e |kke forsok a utfgre service pa utstyret for denne servicehandboken er lest
g og forstatt.
Dersom detikke tas hensyn til denne advarselen, kan detfore til skader pa
(NO) tjenestetilbyderen, operatgren eller pasienten fra elektrisk stgt,
mekaniske ellerandre farer.
Vivid EB0/EQ0/E95 — Service Manual i-9
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VAKAVA VAROITUS

Tama huolto-opas on saatavana vain englanniksi.

Jos asiakkaan palveluntarjoaja tarvitsee oppaan jollain muulla kielella,
kaanndspalveluiden hankkiminen on asiakkaan vastuulla.

Laitetta ei saa huoltaa ellei huolto-oppaaseen ole sitd ennen tutustuttu
huolellisesti.

Jos tata varoitusta ei noudateta, palveluntarjoaja, kayttaja tai potilas
saattaa saada sahkdiskun, ja saattaa aiheutua mekaanisia tai muita
vaurioita.

NPEAYNPEXAEHUE

HacroAwoTo CepBn3HO pbKOBOACTBO Ce Npejnaracamo Ha aHITMACKK e3MK.

AKoO AOCTaBYMKDT Ha CEPBU3HM YCNYTM Ha KAMEHTa U3MCKBA PbKOBOACTBO
Ha e3MuK, KOMWTO ce pas3nu4yaea oT aHFﬂHﬁCHHﬂ, KAWMEHTDT MMa OTFTOBOPHOCT
Aa oCUrypunagexkeateH npesog.

He npaseTe onuTK 3a cepeus Ha o6opyasaHeTo, be3 aa nposepuTe M aa
pasbepeTe cbeeTuTe B CEPBUM3HOTO PHKOBOACTEO.

Hecna3saHeTo Ha TOBa NpeAynpesKaeH1e MOXKe Aa Josee 40
HapaHABaHe Ha AOCTaBYMKA Ha CRPBU3HM YCAYrM, ONepaTopa uam
nauveHTa BcieACTBMe Ha TOKOB yAap, MEXaHWUHa UAKW APYTM ONACHOCTY.

AVERTISMENT

Acestmanual de service este disponibil doar in engleza.

Daca furnizorulde servicii al unui client solicita alta limba decatengleza,
este responsabilitatea clientuluisa ofere servicii de traducere.
Nuincercati sa efectuatilucrari de service asupra echipamentului, in afara
de cazul cand ati consultat acest manual de service si l-ati inteles.
Nerespectarea acestuiavertisment poate aveacarezultat ranirea
furnizorului de servicii, a operatoruluisau a pacientuluica urmare a
electrocutarii, pericolelor mecanice sau a altor pericole.

Vivid EBO/E90Q/E95 — Service Manual
GC091052 Rev. 3



Hrvatski

(HR)

3 Lietuviy k.
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UPOZORENJE

Ovaj servisnipriruénik dostupan je samo na engleskom jeziku.

Ako klijentov serviser zahtijeva jezik koji nije engleski, odgovornost klijenta
je pruiiti usluge prijevoda.

Nemojte pokusavati servisiratiopremu ako niste procitali i razumjeli
servisniprirucnik.

Ako ne postujete ovo upozorenje, moZe docido ozljede servisera,
operateraili pacijenta prouzrocene strujnim udarom, mehanickim i drugim
opasnostima.

JSPEJIMAS

Sis prieZitros vadovas galimas tik angly kalba.

Jeikliento paslaugy teikéjas reikalauja kitos kalbos nei angly, klientas
atsako uZ vertimo paslaugos teikima.

Atlikite jrangos priezZiuratik gerai susipaZine su prieZiaros vadovuir jj
suprate.

Nesilaikant Sio jspéjimo galimas paslaugosteikéjo, operatoriaus ar
paciento suZeidimas dél elektros Soko, mechaninio ar kito pavojaus.

BRIDINAJUMS

Siapkalpes rokasgramata ir pieejama tikai anglu valoda.

Ja klienta pakalpojumu sniedzéjam ir nepiecieSama cita valoda, kas nav
anglu valoda, klienta pienakums ir nodrosinat tulkojumu.

Nemeéginiet apkalpot aprikojumu, ja apkalpes rokasgramata nav izlasita un
izprasta.

Ja Sis bridinajums netiek ievérots, pakalpojumu sniedzéjs, operators vai
pacients var gut traumas no elektroSoka vaivar rasties mehanisks vai cita
veida apdraudéjums.

i-11
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UPOZORENIJE

Ovaj prirucnik za servisiranje dostupan je samo na engleskom jeziku.

Srpski

(SR)

Akoklijentov serviser zahteva jezik koji nije engleski, odgovornost je na
klijentu da pruZi usluge prevodenja.

Nemojte da pokusavate da servisirate opremu ako prethodno niste
procitali i razumeli ovaj priruénik.

Akone postujete ovo upozorenje, moZe docido povredivanja servisera,
operateraili pacijenta uzrokovanog elektricnim udarom, mehanickimi
drugim opasnostima.

AVISO

Este manual de assisténcia esta disponivel apenas em inglés.

ortugués
(Portugal)

—
o
n
-
-

St

Se o prestadorde servicos de assisténciado cliente necessitar do manual
noutroidioma, a disponibilizacdo dos servicos de traducdo é da
responsabilidade do cliente.

N3o tente reparar o equipamento se ndo tiver consultado e compreendido
este manual de assisténcia.

O ndo cumprimento das instrugbes constantes neste aviso pode resultar
em ferimentos no prestador de servigcos de assisténcia, no operadorou no
paciente devido a choques eléctricos, perigos mecanicos ou outros
problemas.

NONMEPEAMEHHA

Llei nociBHMK i3 TexHiYHOro o6cnyroeyBaHHA AOCTYNHMA NULLE aHINIACBKO
MOBOHD.

YkpaiHCcbKa

(UK)

i-12

AKLLO NOCTayanbHUKY NOCAYT i3 TeXHIYHOro obcnyrosyeaHHA NoTpiGHa
iHpopMaLifa MOBOHD, BIAMIHHOIO Bif aHrNINCLKOI, BiANOBIA3NbHICTb 33
Ha[aHHA NOCAYr NepeKNaay Hece KOpUCTyBsau.

TexHiuHe obcnyroeysaHHA 061agHaHHA MOXHA BUKOHYBaTU 1ML NicnA
03HaMOMIEHHA 3 NOCIGHMKOM i3 TexHIuHOro o6cnyroByBaHHATA
YCBIAOMNEHHA NOro 3micTy.

HE,D,OTpHMEHHFl UubOrononepeXeHHA MOXe NpM3BecTn 40 TPaem
nocradyanbHWKa Nocnyr, onepartopa abo naujieHTa, CNPUUYMHEHMUX Aieo
E/IEKTPUYHOIO CTPpyMy, MeXaHiuHuX abo iHWKX NOoWKOO¥EeHb.

Vivid EBO/E90Q/E95 — Service Manual
GC091052 Rev. 3



PERINGATAN

Panduan Servis ini hanya tersedia dalam Bahasa Inggris.

¢ Jika penyedialayanan pelanggan memerlukan bahasadiluar Bahasa
Inggris, maka pelanggan bertanggung jawab untuk memberikan layanan
tersebut.

¢ Jangan mencobamenyervis peralatanini, kecuali Panduan Servis ini telah
dijadikan rujukan dan dipahami dengan baik.

e Kelalaian memperhatikan Peringatan ini dapat menyebabkan cedera
terhadap penyedialayanan, operator, atau pasien akibat bahaya kejutan
listrik, mekanik, dan bahaya lainnya.

Bahasa
Indonesia

S

o 2
niAou

=

DIDFOINFIHOIRMI =MD I MM

wnd WiL3N15229anAARINISRT LA AL LANIUTIAAN AT BN 1
anAmRauludsuintaulunisininsgagiagdaniigaiuula

nel

) ) - L () - 3 1= 1 - -E|y
(TH) Tdsnadrdaairgealnsallnglaifinm uasvinsadilagiiagastiigai

o winladjuamaandaviiatadeanalid musnas dlinalnsal
wsadlaglasuuiaiduainiiihian auasraannalnaasaulnsal

wiaduAsIEaL 9
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CANH BAO

Hudng dan st dungdich vu nay chi san dung bangti€ng Anh.

* NEunha cungcap dich vu cia khach hangyéu cdu ngdn ngir khac ngoai
ti€ng Anh, thi khach hang phai c6 trach nhiém cung cap céc dich vu dich
thuat.

* Khdngdugc tim cach stra chi*a thiét bi trir khi da tham khao va hi€urd
Huéng dan sir dung dich vunay.

(V1) ® B0 qua l&i canh bao nay cd thé giy thuongtich cho nha cung cap dich vy,

nhan vién van hanh hoac bénh nhan do sdc dién, nhirng nguy hiEm vé may
méc hodc yéu td khac.

Tiéng Viét

ECKEPTY

Ocbl KbI3MET KepCeTy HYCKAY/1blfbl TEK aFblLWbIH TiNIHAE KOAXKeTiMAj.

e Erep TyTbiHYLWbINAPAbIH KbI3METTe P HeTKIi3yLWici aFbinwWwbiH TiniHeH Backa
Tingi Tanan eTce, ayaapy Kbi3MeTTepiMmeH KaMTamacbl3 eTy TYTbIHYLWbIHbIH,
*ayankepuwiniriHe Kipeai.

*  OcCbl KbI3MeT KepCeTy HYCKayblFblH TYCiHIN, 0N Typanbl KEHEC aAManblIHLWa
»abablKKa KbI3MEeT KepceTyre TbipbiCnaHbi3.

*  Ocbl eckepTyai opblHAaMay 3/1eKTP TOTbIHbIH COFYbl, MEXaHWKa/bIK HEMeoe
Backa Aa KayinTep cangapbiHaH Kbi3MeTTep MeTKi3yLWiCiHiH, onepaTopabliH
Hemece eMAenyLWiHiH }apaKaTTaHyblHa anbin KeNyi MyMKiH.

% Kasak TiniHge

BABALA

Available lamang sa Ingles ang Manwal ng Serbisyongito.

* Kungang kailangan lamang ng tagabigay ng serbisyo ng kustomerng wika
maliban sa Ingles, responsibilidad ng kustomer na magbigay ng serbisyo sa
pagsasalin wika nito.

* Huwag subukan naiserbisyo ang mga kasangkapan maliban kung
nakonsulta ang nauunawaan itong Manwal ng Serbisyo.

* Angpagkabigong maunawaan ang Babalang ito ay maaring maging resulta
ng pinsala sa tagabigay ng serbisyo, nagpapagana o pasyente mulasa
pagkakakoryente, mekanikal o iba pang peligro.

2 Tagalog
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Damage in transportation

Certified electrical

All packages should be closely examined at time of delivery. If
damage is apparent, write “Damage In Shipment” on ALL copies
of the freight or express bill BEFORE delivery is accepted or
“signed for” by a GE representative or hospital receiving agent.
Whether noted or concealed, damage MUST be reported to the
carrier immediately upon discovery, or in any event, within 14
days after receipt, and the contents and containers held for
inspection by the carrier. A transportation company will not pay a
claim for damage if an inspection is not requested within this 14
day period.

contractor statement - For USA Only

All electrical installations that are preliminary to positioning of
the equipment at the site prepared for the equipment shall be
performed by licensed electrical contractors. Other connections
between pieces of electrical equipment, calibrations, and testing
shall be performed by qualified GE personnel. In performing all
electrical work on these products, GE will use its own specially
trained field engineers. All of GE’s electrical work on these
products will comply with the requirements of the applicable
electrical codes.

The purchaser of GE equipment shall only utilize qualified
personnel (i.e. GE field engineers, personnel of third-party
service companies with equivalent training, or licensed
electricians) to perform electrical servicing on the equipment.

Vivid ES0/EQ0/E95 — Service Manual i-15
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Omission and errors

If there are any omissions, errors or suggestions for improving
this documentation, contact the GE Global Documentation
Group with specific information listing the system type, manual
title, part number or direction number, revision number, page
number and suggestion details.

Mail the  GE Vingmed Ultrasound AS
information to: Service Documentation
P.O.Box 141
NO-3191 HORTEN
NORWAY

GE employees should use TrackWise to report service
documentation issues.

These issues will then be in the internal problem reporting tool
and communicated to the writer.
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Service Safety Considerations

f DANGER
é WARNING

DANGEROUS VOLTAGES, CAPABLE OF CAUSING DEATH,
ARE PRESENT IN THIS EQUIPMENT. USE EXTREME
CAUTION WHEN HANDLING, TESTING AND ADJUSTING.

Use all Personal Protection Equipment (PPE) such as gloves,
safety shoes, safety glasses, and kneeling pads, to reduce the
risk of injury.

For a complete review of all safety requirements, see: ‘Safety
considerations’ on page 1-8.
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Legal notes
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The contents of this publication may not be copied or duplicated
in any form, in whole or in part, without prior written permission
of GE.

GE makes no representations or warranties with respect to the
information herein. In addition, the information is subject to
change without notice. Every precaution has been taken in the
preparation of this document. Nevertheless, GE assumes no
responsibility for errors, omissions, or any damages, including
special or consequential, resulting from the use of this
information. GE will issue updates to this information
periodically, as needed. If there are any questions regarding the
information contained in this manual, please contact your

GE Representative.
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Trademarks

All products and their name brands are trademarks of their
respective holders.

Copyrights

© 2014-2015 by General Electric Company.
All Rights Reserved.
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Chapter 1

Introduction

This chapter describes important issues related to
safely servicing the Vivid EBO/E90/E95. The service
provider must read and understand all the information
presented here before installing or servicing the Vivid
E80/E90/E95.
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Introduction

Introduction

Manual Overview

This manual provides installation and service information for the

Vivid ES0/E90/E95.

Vivid E80/E90/E95 models covered by this manual

Table 1-1:  Vivid EB0/E90/E95 models and software compatibility
Model Description System Appl. Can be
Number SW SW upgraded
to
GC000220 Vivid E95 v200.0 v201.0 v201.X
GCO000230 Vivid E90 v200.0 v201.0 v201.Xx
GC000240 Vivid E8O v200.0 v201.0 v201.x
NOTE: Unless otherwise specified, the content of this manual applies to
all Vivid EB0/E90/E95 models.
1-2 Vivid ES0/EQ0/E95 — Service Manual
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Manual Overview

Product description

Overview of the Vivid ESB0/E90/E95 Ultrasound system

This Vivid EBO/E90/E95 is a high performance digital ultrasound
imaging system with total data management.

The Ultrasound system provides image generation in 2D, Color
Doppler, Power Doppler, M-Mode, Color M-Mode, PW and 4D,
Tissue Velocity imaging, and Contrast applications.

The fully digital architecture of the Vivid ES0/E90/E95 allows
optimal usage of all scanning modes and probe types
throughout the full spectrum of operating frequencies.

Signal flows from the Probe Connector Panel to the Front End,
and then over to the Back End Processor and finally to the
monitor and peripherals.

System configuration is stored on the Vivid ES0/E90/E95.

All necessary software is loaded from the hard drive on power
up.

Purpose of the operator manual(s)

The operator manuals should be fully read and understood
before operating the Vivid EB0/E90/E95.

The online versions of the operator manuals are available via
the Help function on Vivid ES0/E90/E95’s Operating Panel.

The translated user manuals are available as PDF files on the
Usb Flash Drive (UFD) delivered with the Vivid EB0/EQ0/E95.
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Introduction

Important conventions

Conventions used in book

Model designations

Icons

Important conventions, used in this document, are described
below.

This manual covers the Ultrasound systems listed in:

‘Vivid E80/E90/E95 models covered by this manual’ on
page 1-2.

Pictures, or icons, are used wherever they will reinforce the
printed message. The icons, labels, and conventions used on
the product and in the service information are described in this
chapter.

Safety precaution messages

f DANGER

1-4

Various levels of safety precaution messages may be found on
the equipment and in the service information. The different
levels of concern are identified by a flag word that precedes the
precautionary message. Known or potential hazards to
personnel are labeled in one of three ways:

« DANGER
*  WARNING
» CAUTION

Danger is used to indicate the presence of a hazard that will
cause severe personal injury or death, or substantial property
damage if the instructions are ignored.
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Important conventions

é WARNING
f CAUTION

Warning is used to indicate the presence of a hazard that may
cause severe personal injury or substantial property damage if
instructions are ignored.

Caution is used to indicate the presence of a hazard that will or
can cause minor personal injury or property damage if
instructions are ignored.

NOTE: Notes are used to provide important information about an item
or a procedure.
NOTE: Be sure to read the notes; the information contained in a note
can often save you time or effort.
Vivid ESB0/E90/E95 — Service Manual 1-5
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Introduction

Standard hazard icons

Important information will always be preceded by either the
exclamation point (!) contained within a triangle, or the symbols
for “Danger”, “Warning” or “Caution”, as seen throughout this
chapter. In addition to text, several different graphical icons
(symbols) may be used to make you aware of specific types of
hazards that could possibly cause harm. Even if a symbol isn’'t
used in this manual, it may be included for your reference.

Table 1-2:  Standard hazard icons

ELECTRICAL

& MECHANICAL

RADIATION

8,
a

LASER
LASER

LIGHT
f HEAT
:Q PINCH

NOTE: Even if a symbol isn’'t used on the product or in this manual, it
may be included for your reference.
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Important conventions

Standard Icons that indicate that a special procedure is to be used

Some others icons make you aware of specific procedures that

should be followed.

Table 1-3:  Standard Icons that indicates that a special procedure is to be used

Avoid Static Electricity Tag and Lock Out Wear Eye Protection
n& EYE
PROTECTION

Hand Protection Foot Protection

Wear Eye Protection

Q

®

Product icons

Refer to the Device labels in the Safety chapter in the User

Manual.
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Introduction

Introduction

Human Safety

NOTE:

NOTE:

f DANGER
é WARNING

é WARNING

1-8

Safety considerations

The following safety precautions must be observed during all
phases of operation, service and repair of this equipment.
Failure to comply with these precautions or with specific
warnings elsewhere in this manual violates safety standards of
design, manufacture, and intended use of the equipment.

e Operating personnel must not remove the Ultrasound
system covers.

e Servicing should be performed by authorized personnel
only.

Only personnel who have participated in a Vivid EB0/EQ0/
E95 Training Seminar are authorized to service the
equipment.
Local laws may restrict this device for sale or use by or on the
order of a physician.

For Vivid ES0/E90/E95 Vet, local laws may restrict this device
for sale or use by or on the order of a veterinarian.

DANGEROUS VOLTAGES, CAPABLE OF CAUSING DEATH,
ARE PRESENT IN THIS EQUIPMENT. USE EXTREME
CAUTION WHEN HANDLING, TESTING AND ADJUSTING.

If the covers are removed from an operating Vivid ES80/E90/
E95, some metal surfaces may be warm enough to pose a
potential heat hazard if touched, even while in shutdown mode.

Because of the limited access to cabinets and equipment in the
field, placing people in awkward positions, GE has limited the
lifting weight for one person in the field to 16 KG (35 LBS).
Anything over 16 KG (35 LBS) requires 2 people.
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Safety considerations

ﬁ WARNING

/_\WARNING

é WARNING

ﬁ WARNING
ﬁ WARNING

Have two people available to deliver and unpack the Vivid E80/
E90/E95.

Attempts to move the Vivid EBO/E90/E95 considerable
distances or on an incline by one person could result in injury
or damage or both.

Explosion Warning

DO NOT operate the equipment in an explosive atmosphere.
Operation of any electrical equipment in such an environment
constitutes a definite safety hazard.

DO NOT substitute parts or modify equipment

Because of the danger of introducing additional hazards, ONLY
install GE approved parts. DO NOT perform any unauthorized
modification of the equipment.

Tilting the console requires two people in order to avoid injury
to service personnel and damage to the equipment.

Ensure that the Ultrasound system is turned off and unplugged

Wait for at least 20 seconds for capacitors to discharge as
there are no test points to verify isolation. The amber light on
the OP panel ON/OFF button will turn off.

Ultrasound system components may be energized. Always
refer to the Ultrasound system's Proprietary Service Manual for
LOTO warnings and cautions
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Introduction

ﬁ WARNING

é WARNING

é WARNING

é WARNING
é WARNING
é WARNING

1-10

When the top console is in its locked position, the gas shock is
compressed and stores mechanical energy. During normal
operation the top console, the weight of the monitor and the
mechanical force of the gas shock are in balance. Take care if/
when you activate this gas shock. Personal injury can occur
after the panel is removed and the shock pressure is released.
Take care when you repair the elevation assembly.

Risk of electrical shock, Ultrasound system must be turned off
and disconnected from power source. Cord must be controlled
at all times.

Wait for at least 20 seconds for capacitors to discharge as
there are no test points to verify isolation. The amber light on
the OP panel on/off button will turn off.

Ultrasound System components may be energized. Always
refer to the Ultrasound system's Proprietary Service Manual for
LOTO warnings and cautions.

Explosion Warning

DO NOT operate the equipment in an explosive atmosphere.
Operation of any electrical equipment in such an environment
constitutes a definite safety hazard.

Use all Personal Protection Equipment (PPE) such as gloves,
safety shoes, safety glasses, and kneeling pads, to reduce the
risk of injury.

Beware of possible sharp edges on all mechanical parts. If
sharp edges are encountered, the appropriate PPE should be
used to reduce the risk of injury.

Wear all PPE including gloves as indicated in the chemical
MSDS.
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Safety considerations

Mechanical safety

WARNING

>

ARNING

>

WARNING

>

WARNING

>

WARNING

>

WARNING

>

ﬁ WARNING

While the software install procedure is designed to preserve
data, you should save any patient data, images, system setups
to removable media or hardcopy before doing a software
upgrade.

Ultrasound probes are highly sensitive medical instruments
that can easily be damaged by improper handling. Use care
when handling and protect from damage when not in use. Do
not use a damaged or defective probe. Failure to follow these
precautions can result in serious injury and equipment
damage.

Never use a probe that has fallen to the floor. Even if it looks
OK, it may be damaged.

The Ultrasound system should not be moved with the Operator
I/O Panel extended. Move the operator i/o panel to its centered
and locked position. Lower the Operator I/O Panel as much as
possible before moving the Ultrasound system.

Prior to elevating Ultrasound system:

« verify that the floating Operating Panel is locked in its
lowest, parking position.

«  verify that the front brake is locked and the Ultrasound
system is unable to swivel.

« verify that the rear brakes are in the locked position.

When the Ultrasound system is raised for a repair or moved
along any incline, use extreme caution since it may become
unstable and tip over.

Remember: If the front caster swivel lock is engaged for
transportation, pressing the release pedal once disengages the
swivel lock. You must depress the release pedal a second time
to engage the brake.
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ﬁAUTION
ﬁAUTION
ﬁAUTION
ﬁAUTION

CAUTION
CAUTION

CAUTION

iy v

1-12

Before you move or transport the Ultrasound system, make
sure to lock the LCD monitor arm firmly and flip down the
monitor to prevent damage to the Ultrasound system.

Always lock the Top Console (Operating Panel) in its parking
(locked) position before moving the Ultrasound system around.

Do not move the Ultrasound system if the Operating Panel is in
unlocked position.

To avoid injury when you move the LCD monitor and the
monitor arm, do not put your finger, hand, or object on the joint
of the monitor or the monitor arm.

Ensure that nobody touches the console arm/frogleg when
moving the Operating Panel.

Keep the heat venting holes on the monitor unobstructed to
avoid overheating of the monitor.

Vivid EB0/E90/E95 weighs 128 kg (283 Ib.) or more, depending
on installed peripherals, when ready for use. Care must be
used when moving it or replacing its parts.

Failure to follow the precautions listed below could result in
injury, uncontrolled motion and costly damage.

ALWAYS:
e be sure the pathway is clear

¢ use slow, careful motions

e use two people when moving on inclines or lifting more
than 16 kg (35 Ibs)
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Safety considerations

CAUTION

f CAUTION
f CAUTION
é CAUTION

Do not transport Vivid ES0/E90/E95 in a vehicle without locking
the casters (wheels) and securing it as described in chapter 4.

surfaces, and during all other work where eyes need
protection.

@ Use protective glasses during drilling, filing smooth

or when directed to wear PPE during a removal/
replacement procedure.

[ ' Use protective gloves when working with sharp edges

chance of foot injury.

®' Use safety shoes when doing work where there is any

CAUTION Be careful not to pinch any of the cables.
NOTE: Special care should be taken when transporting the Ultrasound
system in a vehicle:

« Before transporting, place the Ultrasound system in its
special storage case.

« Ensure that the Ultrasound system is firmly secured while
inside the vehicle.

e Secure Ultrasound system with straps or as directed
otherwise to prevent motion during transport.

* Prevent vibration damage by driving cautiously. Avoid
unpaved roads, excessive speeds, and erratic stops or
starts.
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Introduction

Electrical safety
Safe practices

Follow these guidelines to minimize shock hazards whenever
you are using the Vivid ES80/E90/E95:

* To minimize shock hazard, the equipment chassis must be
connected to an electrical ground.

e The Vivid ES0/E9O0/E95 is equipped with a three-conductor
AC power cable. This must be plugged into an approved
electrical outlet with safety ground.

* The power outlet used for this equipment should not be
shared with other types of equipment.

< Both the Vivid EB0/EQ0/E95 power cable and the power
connector must meet international electrical standards

WARNING Conne;cting a Vivid 'E80/E90/E95 to the wrong voltage level will
most likely destroy it.
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Safety considerations

Probes

Follow these guidelines before connecting a probe to the

Ultrasound system:

* Inspect the probe prior to each use for damage or
degradation to the:
¢ housing
o cable strain relief
e lens
e seal
e connector pins
e locking mechanism

< Do not use a damaged or defective probe.

¢ Never immerse the probe connector or adapter into any
liquid.

e The Vivid ES0/E90/E95 has more than one type of probe
port. Use the appropriate probe port designed for the probe
you are connecting.

Peripherals

Refer to the Patient Safety Environment section of the User’s

Manual for peripheral isolation information.
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Dangerous procedure warnings

DANGER

é WARNING
é WARNING

é WARNING

1-16

Warnings, such as the example below, precede potentially
dangerous procedures throughout this manual. Instructions
contained in the warnings must be followed.

DEATH, ARE PRESENT IN THIS EQUIPMENT. USE
EXTREME CAUTION WHEN HANDLING, TESTING
AND ADJUSTING.

f DANGEROUS VOLTAGES, CAPABLE OF CAUSING

If the covers are removed from an operating Vivid ES0/E90/
E95, some metal surfaces may be warm enough to pose a
potential heat hazard if touched, even while in shutdown mode.

Explosion Warning

DO NOT operate the equipment in an explosive atmosphere.
Operation of any electrical equipment in such an environment
constitutes a definite safety hazard.

DO NOT substitute parts or modify equipment

Because of the danger of introducing additional hazards, ONLY
install GE approved parts. DO NOT perform any unauthorized
modification of the equipment.
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Lockout/Tagout (LOTO) requirements

Lockout/Tagout (LOTO)

requirements

Follow Lockout/Tagout requirements by ensuring you are in total
control of the AC power plug at all times during the service
process.

To apply Lockout/Tagout (LOTO):

Plan and prepare for shutdown.
Shutdown the equipment.

Isolate the equipment.

Apply Lockout/Tagout Devices.
Control all stored and residual energy.
Verify isolation.

o g~ DR

All potentially hazardous stored or residual energy is relieved.

f WARNING Energy Control and Power Lockout for Vivid ES80/E90/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
o] there are no test points to verify isolation.

a ks own

Ultrasound System components may be energized.
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Introduction

Returning probes and repair parts

Equipment being returned must be clean and free of blood and other infectious
substances. GE policy states that body fluids must be properly removed from any part
or equipment prior to shipment. GE employees, as well as customers, are responsible
for ensuring that parts/equipment have been properly decontaminated prior to
shipment. Under no circumstance should a part or equipment with visible body fluids
be taken or shipped from a clinic or site (for example, body coils or an ultrasound
probe).

The purpose of the regulation is to protect employees in the transportation industry, as
well as the people who will receive or open this package.

NOTE: The US Department of Transportation (DOT) has ruled that
“items that were saturated and/or dripping with human blood
that are now caked with dried blood; or which were used or
intended for use in patient care” are “regulated medical waste”
for transportation purposes and must be transported as a
hazardous material.

NOTE: The USER/SERVICE staff should dispose of all the waste
properly, per federal, state, and local waste disposal regulations.

The Vivid ESO/E9QO/E95 is not meant to be used for long-term storage of patient data
or images. The user is responsible for the data on the Vivid EBO/E90/E95 and a
regular backup is highly recommended.

If the Vivid EBO/E9QO0/E95 is sent for repair, please ensure that any patient information
is backed up and erased from the Vivid ES0/E90/E95 before shipping. It is always
possible during system failure and repair to lose patient data. GE is not responsible for
the loss of this data.

If PHI (Patient Healthcare Information) data needs to be sent to GE employees for
service purposes, GE will ascertain agreement from the customer. Patient information
shall only be transferred by approved service processes, tools and devices restricting
access, protecting or encrypting data where required, and providing traceability in the
form of paper or electronic documents at each stage of the procedure while
maintaining compliance with cross-border restrictions of patient information transfers.
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Electromagnetic compatibility (EMC)

Electromagnetic compatibility (EMC)

What is EMC?

Electromagnetic compatibility describes a level of performance
of a device within its electromagnetic environment. This
environment consists of the device itself and its surroundings
including other equipment, power sources and persons with
which the device must interface. Inadequate compatibility results
when a susceptible device fails to perform as intended due to
interference from its environment or when the device produces
unacceptable levels of emission to its environment. This
interference is often referred to as radio—frequency or
electromagnetic interference (RFI/EMI) and can be radiated
through space or conducted over interconnecting power of
signal cables. In addition to electromagnetic energy, EMC also
includes possible effects from electrical fields, magnetic fields,
electrostatic discharge and disturbances in the electrical power

supply.

Compliance

Vivid E80/E90/E95 conforms to all applicable conducted and
radiated emission limits and to immunity from electrostatic
discharge, radiated and conducted RF fields, magnetic fields
and power line transient requirements.

For applicable standards, refer to the Safety Chapter of the
Ultrasound system’s User’s Manual.

NOTE: For CE Compliance, it is critical that all covers, screws,
shielding, gaskets, mesh, clamps, are in good condition,
installed tightly without skew or stress. Proper installation
following all comments noted in this service manual is required
in order to achieve full EMC performance.
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Electrostatic discharge (ESD) prevention

WARNING DQ NOT touch any boards with int.egrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

“ equipment.

Avoid all contact with electrical contacts, conductors and
components. Always use non-conductive handles designed for
the removal and replacement of ESD sensitive parts. All parts
that have the potential for storing energy must be discharged or
isolated before making contact.

f WARNING Risk of electrical shock, Ultrasound system must be turned off.

E95, some metal surfaces may be warm enough to pose a

f WARNING If the covers are removed from an operating Vivid ES80/E90/
potential heat hazard if touched, even while in shutdown mode.
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Customer assistance

Contact information

NOTE:

Customer assistance

If this equipment does not work as indicated in this service
manual or in the user manual, or if you require additional
assistance, please contact the local distributor or appropriate
support resource, as listed below.

Before you call, identify the following information, and acquire
image (Alt+D) to send to the Customer Care team:

© No gk~ wDdhPRE

10.

Ultrasound system ID serial number.
Software version.

Date and time of occurrence.

Sequence of events leading to issue.

Is the issue repeatable?

Imaging mode, probe, preset/application.
Media brand, speed, capacity, type.

Save secondary image capture, cine loop, 4D multi-volume
loop.

Detailed description of any problem encountered.
Where applicable, save the appropriate log files.

Remember to save the log files for each day on a separate
media, labelled accordingly.

Restart the application before resuming clinical scanning.
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Phone numbers for Customer Assistance

Table 1-4:

Phone Numbers for Customer Assistance

LOCATION

PHONE NUMBER

USA

GE Healthcare

Ultrasound Service Engineering
9900 Innovation Drive
Wauwatosa, WI 53226

USCAN

Service: On-site:
Service Parts:
OLC:

Application Support:

1-800-437-1171

1-800-558-2040

1-800-321-7937 or

1-262 524-5300

1-800-682-5327 or 1-262-524-5698

Canada OLC - USCAN 1-800-321-7937
1-800-668-0732
Latin America LATAM
Service: +1-262-524-5300

Application Support:

+1-262-524-5698

4, Kadugodi Industrial Area,
Bangalore - 560 067
India

EUROPE
Ultrasound Europe OLC - EUROPE
GE Ultraschall Deutschland GmbH Support Phone: +49 (0) 212 2802 652
Beethovenstralie 239 English/German,
Postfach 11 05 60, D-42655 Solingen all segments +33 1 3083 1300
Germany Support Fax: +49 (0) 212 2802 431
EAGM OLC - EAGM
Phone: +49 (0) 212-2802-652
Egypt Service center: 00202 2322 1252
UAE Service center: 00971 8003646
APAC Online Services Ultrasound Asia
ANZ - Service Support: 1800 647 855
Australia: +(61) 1-800-659-465
Japan: +(81) 42-648-2940
Korea: +(82) 2-1544-6119
Singapore: +(65) 6277-3444
China Phone: +(86) 800-810 8188
+(86) 400-812 8188
+(86) 10-6788 2652
India
Wipro GE Healthcare Pvt. Ltd. Phone: +(91) 1-800-425-8025

+(91) 1-800-425-7255
+(91) 1-800-102-7750

1-22
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Customer assistance

System manufacturer

Table 1-5:  System manufacturer

MANUFACTURER PHONE NUMBER FAX NUMBER

GE VINGMED ULTRASOUND A/S +47 3302 1100 +47 3302 1350
STRANDPROMENADEN 45
P.O. BOX 141

NO-3191 HORTEN
NORWAY

Vivid ES0/EQQ/E95 — Service Manual 1-23
GC091052 Rev. 3



Introduction

THIS PAGE WAS INTENTIONALLY LEFT BLANK

1-24 Vivid ES0/EQ0/E95 — Service Manual
GC091052 Rev. 3



Chapter 2

Site Preparations

This chapter provides the information required to plan
and prepare for the setup of an Ultrasound system.
Included are descriptions of the facility and electrical

needs to be met by the purchaser of the Ultrasound
system.
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Site Preparations

General Ultrasound system

requirements

Ultrasound system environmental requirements

If the Ultrasound system is very cold or hot

f CAUTION

When unpacking the Ultrasound system, allow the temperature
of the Ultrasound system to stabilize before powering up. The
following table describes guidelines for reaching operational
temperatures from storage or transport temperatures.

If the Ultrasound system is very cold or hot, do not turn on its
power until it has had a chance to acclimate to its operating
environment.

Table 2-1:  Ultrasound system acclimate time

°c

-40

-35

-30

-25

-20

-15|-10| -5 0 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 7O

OF | 40 | -31|-22|-13| -4 5 14 | 23 | 32 | 41 | 50 | 59 | 68 | 77 | 86 | 95 | 104 | 113 [ 122 | 131 | 140 | 149 | 158
Hrs | 20 | 18 16 | 14 12 | 10 8 5] 4 2 0 0 0 1] 0 4] 0 2 4 6 8 10 | 12
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General Ultrasound system requirements

Vivid E80/E90/E95 environmental specifications

Table

2-2:  Environmental specifications for Vivid ES0/E90/E95 systems

Conditions

Temperature
limits

Humidity limits

Air pressure
limits

Heat dissipation

Operation:

100 35 °C
(50-95 °F)

30 - 85%
non-condensing

700-1060 hPa

2390 BTU/h

Storage and
transport:

-20 to +60 °C
(-4 to +140 °F)

30 - 95%
non-condensing

700-1060 hPa

N/A

Cooling

NOTE:

Lighting

The cooling requirement for the Vivid ES0/E90/E95 with monitor
and on board peripherals, is up to 2390 BTU/h. This figure does
not include cooling needed for lights, people, or other equipment
in the room.

Each person in the room places an additional 300 BTU/h
demand on the cooling system.

Bright light is needed for Ultrasound system installation, updates
and repairs. However, operator and patient comfort may be
optimized if the room light is subdued and indirect. Therefore a
combination lighting system (dim/bright) is recommended. Keep
in mind that lighting controls and dimmers can be a source of
EMI which could degrade image quality. These controls should
be selected to minimize possible interference.
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Site Preparations

Electrical requirements

General requirements

2-4

NOTE:

NOTE:

GE requires a dedicated power and ground for the proper
operation of its Ultrasound equipment. This dedicated power
shall originate at the last distribution panel before the Ultrasound
system.

The Vivid EB0/E90/E95 will function on voltages from 100-240
Volts and 50 or 60 Hz. However, if using 220 volt power in North
America, then a center tapped power source is required.

Sites with a mains power system with defined Neutral and Live:

The dedicated line shall consist of one phase, a neutral (not
shared with any other circuit), and a full size ground wire from
the distribution panel to the Ultrasound outlet.

Sites with a mains power system without a defined Neutral:

The dedicated line shall consist of one phase (two lines), not
shared with any other circuit, and a full size ground wire from the
distribution panel to the Ultrasound outlet.

Please note that image artifacts can occur, if at any time within
the facility, the ground from the main facility's incoming power
source to the Ultrasound system is only a conduit.
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General Ultrasound system requirements

Electrical requirements for the Vivid ES0/E90/E95

In the table below, the electrical specifications for the Vivid E80/
E90/E95 includes monitor and on-board peripherals.

The specifications apply for the following models:

* GC000220 - Vivid E95
* GC000230 - Vivid E90
+  (GC000240 - Vivid E80

Table 2-3:  Electrical specifications

VOLTAGE TOLERANCES POWER FREQUENCY
CONSUMPTION
100-240 VAC +10% 700 W/ 770 VA 50/60 Hz

Site circuit breaker

f CAUTION

Site power outlets

The current drain will vary depending on the mains voltage.

e At 230 VAC the current may be up to 3 A.
e At 100 VAC the current may be up to 7 A.

Power outage may occur. The Vivid EB0/EQO/E95 requires a
dedicated single branch circuit. To avoid circuit overload and
possible loss of critical care equipment, make sure you do not
have any other equipment operating on the same circuit.

It is recommended that the branch circuit breaker for the
Ultrasound system be readily accessible.

A dedicated AC power outlet must be within reach of the
Ultrasound system without extension cords. Other outlets
adequate for the external peripherals, medical and test
equipment needed to support this Ultrasound system must also
be present within 1 m (3.2 ft.) of the Ultrasound system.
Electrical installation must meet all current local, state, and
national electrical codes.

Vivid ES0/EQQ/E95 — Service Manual 2-5

GC091052 Rev. 3



Site Preparations

Power plug

If the Ultrasound system arrives without a power plug, or with
the wrong plug, you must contact your GE dealer or the
installation engineer must supply what is locally required.

Power stability requirements

Voltage drop-out:
Max 10 ms.
Power transients (all applications):

Less than 25% of nominal peak voltage for less than 1
millisecond for any type of transient, including line frequency,
synchronous, asynchronous, or aperiodic transients.
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General Ultrasound system requirements

EMI limitations

Ultrasound systems are susceptible to Electromagnetic
Interference (EMI) from radio frequencies, magnetic fields, and
transients in the air or wiring. They also generate EMI. The
Ultrasound system complies with limits as stated on the EMC
label. However there is no guarantee that interference will not
occur in a particular installation.

Possible EMI sources should be identified before the Ultrasound
system is installed.

Electrical and electronic equipment may produce EMI
unintentionally as the result of a defect. Some of these sources
include:

e medical lasers

e scanners

e cauterizing guns

e computers

* monitors

« fans

e gel warmers

* microwave ovens

* light dimmers

¢ mobile phones

« in-house wireless phones (DECT phones)

* wireless computer keyboard and mouse

e air conditioning system

« High Frequency (HF) surgery equipment

* general AC/DC adapters

The presence of a broadcast station or broadcast van may also
cause interference.

See: ‘EMI prevention/abatement’ on page 2-8 for EMI
prevention tips.
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Site Preparations

EMI prevention/abatement

Table 2-4:  EMI prevention/abatement

EMI RULE

DETAILS

Be aware of Radio
Frequency sources

« Keep the Ultrasound system at least 5 meters (15 feet)
away from other EMI sources.

e Special shielding may be required to eliminate
interference problems caused by high frequency, high
powered radio or video broadcast signals.

Ground the
Ultrasound system

Poor grounding is the most likely reason an Ultrasound
system will have noisy images. Check grounding of the
power cord and power outlet.

Replace all screws,
Radio Frequency
gaskets, covers,
cores

e  After you finish repairing or updating the Ultrasound
system, replace all covers and tighten all screws.

< Any cable with an external connection requires a magnet
wrap at each end.

« Install all covers. Loose or missing covers or Radio
Frequency gaskets allow radio frequencies to interfere
with the ultrasound signals.

Replace broken
Radio Frequency
gaskets

If more than 20% or a pair of the fingers on an Radio
Frequency gasket are broken, replace the gasket. Do not turn
on the Ultrasound system until any loose metallic part is
removed.

Do not place labels
where Radio
Frequency gaskets
touch metal

Where applicable, never place a label where Radio
Frequency gaskets meet the Ultrasound system. Otherwise,
the gap created will permit Radio Frequency leakage. Or, if a
label has been found in such a position, move the label.

Use GE specified
harnesses and
peripherals

The interconnect cables are grounded and require ferrite
beads and other shielding. Also, cable length, material, and
routing are all important; do not change from what is
specified.

Take care with
cellular phones

Cellular phones may transmit a 5 V/m signal; that could
cause image artifacts.

Properly route
peripheral cables

Where applicable, do not allow cables to lie across the top of
the Card Rack or hang out of the peripheral bays. Loop the
excess length for peripheral cables inside the peripheral
bays. Attach the monitor cables to the frame.
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General Ultrasound system requirements

Probes environmental requirements

Operation and storage temperatures for probes

Table 2-5:  Operation and storage temperatures for probes
Conditions Electronic PAMPTE
Operation: 10 to 40 °C (50 to 104 °F) 5to 42.7 °C (41 to 108,9 °F)
Storage: -20 to 50 °C (-4 to 122 °F) -20 to 60 °C (-4 to 140 °F)

Temperature in degrees Celsius (°C) conversion to degrees F (°F):
(°F) = (°C * 9/5) + 32

é CAUTION

PAMPTE probes are designed for storage temperatures of -20
to +60 degrees C (-4 to +140 degrees F).

Electronic probes are designed for storage temperatures of -20
to +50 degrees C (-4 to +122 degrees F).

When exposed to large temperature variations, the product
should be kept at room temperature the needed time to
stabilize its temperature before use.
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Site Preparations

Facility needs

Purchaser responsibilities

The work and materials needed to prepare the site is the
responsibility of the purchaser. Delay, confusion, and waste of
manpower can be avoided by completing pre-installation work
before delivery. Purchaser responsibility includes:

*  Procuring the materials required

« Completing the preparations before delivery of the
Ultrasound system

e Paying the costs for any alterations and modifications not
specifically provided in the sales contract
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Facility needs

Purchaser responsibilities (continued)

NOTE:

All electrical installations that are preliminary to the positioning
of the equipment at the site prepared for the equipment must be
performed by licensed electrical contractors. Other connections
between pieces of electrical equipment, calibrations, and testing
must also be performed by qualified personnel. The products
involved (and the accompanying electrical installations) are
highly sophisticated and special engineering competence is
required. All electrical work on these products must comply with
the requirements of applicable electrical codes. The purchaser
of GE equipment must only utilize qualified personnel to perform
electrical servicing on the equipment.

The desire to use a non-listed or customer provided product or
to place an approved product further from the Ultrasound
system than the interface kit allows, presents challenges to the
installation team. To avoid delays during installation, such
variances should be made known to the individuals or group
performing the installation at the earliest possible date
(preferably prior to the purchase).

The ultrasound suite must be clean prior to delivery of the
Ultrasound system. Carpet is not recommended because it
collects dust and creates static. Potential sources of EMI
(electromagnetic interference) should also be investigated
before delivery. Dirt, static, and EMI can negatively impact
Ultrasound system reliability.
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Site Preparations

Required facility needs

2-12

NOTE:

GE requires a dedicated power and ground for the proper
operation of its Ultrasound equipment. This dedicated power
shall originate at the last distribution panel before the Ultrasound
system.

The Ultrasound system will function on voltages from 100-240
Volts and 50 or 60 Hz. However, if using 220 volt power in North
America, then a center tapped power source is required.

Sites with a mains power system with defined Neutral and Live:

The dedicated line shall consist of one phase, a neutral (not
shared with any other circuit), and a full size ground wire from
the distribution panel to the Ultrasound outlet.

Sites with a mains power system without a defined Neutral:

The dedicated line shall consist of one phase (two lines), not
shared with any other circuit, and a full size ground wire from the
distribution panel to the Ultrasound outlet.

< Dedicated single branch power outlet of adequate
amperage, meeting all local and national codes, which is
located less than 2.5 m (8 ft.) from the Ultrasound system’s
proposed location

e Door opening is at least 76 cm (30 in) wide

* Proposed location for Ultrasound system is at least 0.5 m
(1.5 ft.) from the wall for cooling

« Power outlet and place for any external peripheral are within
2 m (6.5 ft.) of each other with peripheral within 1 m of the
Ultrasound system to connect cables.

* Power outlets for other medical equipment

« Power outlets for test equipment within 1 m (3.2 ft.) of
Ultrasound system

e Clean and protected space to store probes (in their cases or
on a rack)

« Material to safely clean probes (done with a plastic
container, never metal)

For the amperage requirements, see: ‘Electrical requirements’
on page 2-4.
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Desirable features

Door is at least 92 cm (3 ft.) wide

Circuit breaker for dedicated power outlet is easily
accessible

Sink with hot and cold water

Receptacle for bio—hazardous waste, like used probe
sheaths

Emergency oxygen supply

Storage for linens and equipment

Nearby waiting room, lavatory, and dressing room
Dual level lighting (bright and dim)

Lockable cabinet ordered by GE for its software and
proprietary manuals

Minimal floor plan suggestion

Scale:
Each square equals one square foot
(app- 31 x 31 cm)

1. Sink 4. Ethernet Connector 8. GE cabinet for software and
2. Linens 5. Power outlet manuals (optional)
3. Probes / supplies 6. Stool 9. Examination table
7. Ultrasound system 10. Door (76 cm)
Figure 2-1. Minimal floor plan, 2.5 m x 3 m (8 by 10 foot)
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Recommended floor plan suggestion
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Scale: Each square equals one square foot (app. 31 x 31 cm)

1. Secretaries or Doctors Desk 8. Suction Line 14. Footswitch
2. File Cabinet 9. Ultrasound system 15. Storage for Linens and
3. Film Viewer 10. Dedicated Power Outlet - Equipment
4. Counter Top Circuit Breaker protectedand  16. Examination Table — 1930 x
5. Counter Top and Sink with easily accessible 610 mm (76 x 24 inches)
hot and cold water 11. Network Interface 17. Lavatory and Dressing Room
6. Overhead Lights Dimmer - 12. 457 mm (18 inches) distance ~ 18. Door — at least 762 mm (30
Dual Level Lighting (bright of Ultrasound system from inches)
and dim) wall or objects
7. Emergency Oxygen 13. Stool
Figure 2-2. Recommended floor plan, 4.27 x 5.18 m (14 x 17 foot)
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Facility needs

Suggested floor plan, Ultrasound system, and EchoPAC PC in same

room

L]
2438 cm @ 1.5m

/ 05cm

609.6 cm o
1. EchoPAC workstation parts 4. 3x mains power outlets 7. Ethernet network wall outlet
2. UPS 5. Hotand Cold water
3. Ethernet network wall outlet 6. Dedicated mains power

outlet

Figure 2-3. Suggested Room with EchoPAC workstation and Ultrasound system
Networking setup requirements

Stand alone Ultrasound system (without network connection)

None.
Ultrasound system connected to hospital’s network

Supported networks:

10/100/1000 Mbit Ethernet/DICOM network (option)
InSite requirements

InSite requires an Ethernet connection either via:

e« 10/100 Mbit or 10/100/1000 Mbit Interface

Vivid ES0/EQQ/E95 — Service Manual 2-15
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Site Preparations

Purpose of the DICOM network function

DICOM services provide the operator with clinically useful
features for moving images and patient information over a
hospital network.

Examples of DICOM services include the transfer of images to
workstations for viewing or transferring images to remote
printers.

As an added benefit, transferring images in this manner frees up
the on-board monitor and peripherals, enabling viewing to be
done while scanning continues.

With DICOM, images can be archived, stored, and retrieved
faster, easier, and at a lower cost.

DICOM option setup requirements

2-16

To configure the Ultrasound system to work with other network
connections, the site’'s network administrator must provide
information to complete the form “Worksheet for DICOM
Network Information”. Ensure that there are no spaces in any
field of the form.

Entries must include:

* A host name, local port number, AE Title, IP address and
Net Mask for the Ultrasound system.

* The IP addresses for the default gateway and other routers
at the site for ROUTING INFORMATION.

e The host name, IP address, port and AE Title for each
device the site wants connected to the Ultrasound system
for DICOM APPLICATION INFORMATION. A field for the
make (manufacturer) and the revision of the device, is also
included. This information may be useful for error solving.

Vivid EBO/E90Q/E95 — Service Manual
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L I T m L N -
sete | | S
ROUTING INFORMATION Destination GATEWAY IP Addresses
IP Addresses Default | | | ‘ ‘ ‘ ‘ |
ROUTER1 . . .
ROUTER2
ROUTER3
DICOM APPLICATION INFORMATION
NAME MAKE/REVISION AETITLE |IP ADDRESSES PORT
L T e o e o o [
R it S o e o o [
e R S o e o o [
it R E o e o o [
L R A S I o
e i R A -
T Y O | ‘ H H H | | ‘
Storage
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wors | e o o [
Figure 2-4. Worksheet for DICOM Network Information
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Site Preparations

Environmental Dangers

Commercial devices such as laser cameras, printers, VCRs and external monitors,
usually exceed allowable leakage current limits and, when plugged into separate AC
outlets, are in violation of patient safety standards. Suitable electrical isolation of such
external AC outlets, or providing the device with extra protective earth, will be required
in order to meet UL60601-1 and IEC60601-1 / IEC60601-1-1 standards for electrical
leakage.

Patient Vicinity UL60601-1 (USA)

2.12.20DV (UL60601-1:2003)

In area in which patients are normally cared for, the patient vicinity is the space with
surfaces likely to be contacted by the patient or attendant who can touch the patient.
This encloses a space within the room 1.83 m (6 ft.) beyond the perimeter of the bed
(examination table, dental chair, treatment booth, and the like) in its intended location,
and extending vertically 2.29 m (7.5 ft.) above the floor.

1. Patient environment
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Environmental Dangers

Patient Environment IEC60601-1 (IEC60601-1-1) and ANSI AAMI
ES60601-1

Sub Clause 2.202 and figure 201 (IEC60601-1-1:2000)

Sub Clause 3.79 and figure A.9 (IEC60601-1:2005 and ANSI AAMI
ES60601-1:2005)

Such an area is an environment in which medical diagnosis, monitoring or treatment is
carried out. It is very difficult to attach unique dimensions to the PATIENT
ENVIROMENT.

In practice a distance of 2,5 m (8.2 ft.) above the floor on which the medical personnel
stand and a horizontal distance of 1,5 m (4.9 ft.) have justified themselves as
indicative of the dimensions of the Patient Environment.

The patient environment/vicinity will be depicted as a dashed line in this procedure.
See example below.

,/' S

<&
I’ \(? \\
[ |
I |
1 b .
a )
\\ //

1. Patient environment
Figure 2-5. Patient environment
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THIS PAGE WAS INTENTIONALLY LEFT BLANK
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Chapter 3

System Setup

This chapter contains information needed to install Vivid
E80/E90/E95.

Included is a procedure that describes how to receive
and unpack the equipment and how to file a damage or
loss claim.

How to prepare the facility and Ultrasound system of the
actual installation, and how to check and test the
Ultrasound system, probes, and external peripherals for
electrical safety are also included in this procedure.
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System Setup

Setup warnings

é DANGER

é CAUTION
é CAUTION
é CAUTION

3-2

Setup reminders

WHEN USING ANY TEST INSTRUMENT THAT IS CAPABLE
OF OPENING THE AC GROUND LINE (l.E., METER'S
GROUND SWITCH IS OPEN), DON'T TOUCH THE
ULTRASOUND SYSTEM!

To prevent electrical shock, connect the Ultrasound system to a
properly grounded power outlet. Do not use a three to two
prong adapter. This defeats safety grounding.

Do not wear the ESD wrist strap when you work on live circuits
and more than 30 V peak is present.

Do not operate this Ultrasound system unless all board covers
and frame panels are securely in place. System performance
and cooling require this.

Vivid EBO/E90Q/E95 — Service Manual
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Setup reminders

Setup warnings (continued)

f CAUTION

If the Ultrasound system is very cold or hot, do not turn on its
power until it has had a chance to acclimate to its operating
environment.

The following table describes guidelines for reaching operational
temperatures from storage or transport temperatures.

°c | -40 | -35 | -30 | -25

20 | -

OF |40 | -31|-22 | 13| 4 5 [ 14 |23 |32 |41 |50 |59 |68 )77 |8 |95 |104|113]|122 131|140 | 149 | 158
Hrs | 20 | 18 | 16 | 14 | 12 | 10 8 3] 4 2 1] 0 1] 0 0 0 1] 2 4 3] 8 10 | 12
CAUTION Operator Manual(s)
The User Manual(s) should be fully read and understood
before operating the Vivid EB0/E90/E95 and kept near the
Ultrasound system for quick reference.
CAUTION Acoustic Output Hazard
Although the ultrasound energy transmitted from the Vivid E80/
E90/E95 probe is within AIUM/NEMA standards, avoid
unnecessary exposure. ultrasound energy can produce heat
E and mechanical damage.
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System Setup

Receiving and unpacking the

Warnings for receiving and unpacking
CAUTION Two people are needed to unpack the Ultrasound system
because of its weight. Attempts to move the Ultrasound system

considerable distances or on an incline by one person could
result in injury or damage or both.

Two people are required whenever a part weighing 16 KG (35
LBS) or more must be lifted.

(PPE) during packing and unpacking. Check with your local

f CAUTION Remember to use relevant personal protecting equipment
EHS representative.
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Receiving and unpacking the equipment

The Tilt and Shock indicators

Overview
Improper handling during transportation may harm the
equipment inside the package even if the package itself is
undamaged.
To make it easier to detect if the handling during transportation
has been improper, a set of Tilt & Shock indicators have been
attached to the transportation box.
Table 3-1:  Shock and Tilt Watch
Description Illustration
ShOCkWa.tCh MONITORED SHIPMENT UBENWACHUNG CONTROLE TRANSPORT CARGA MOMITOREADS
Aoy o1 SHOCKWATCH'
SHOCKWATCH!
\WARNINGES
e
i
Tilt Watch

c
A
u
T

|
0
N

Z20—--HCPr0O

IF INDICATOR IS RED

1. DO NOT REFUSE swipment

2. MAKE NOTATION ON DELIVERY RECHIPT AND
INSPECT FOR DAMAGE.

3. IF DAMAGE 15 DISCOVERED, LEAVE N ORIGINAL
CONTAINER AND PACKAGING, AND REQUEST
IMMEDIATE INSPECTION.

Vivid EBO/E90Q/E95 — Service Manual
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System Setup

If Shock Indicator has triggered or is missing

Table 3-2:  Shock Indicator has triggered or is missing

Step Task

1 If the Shock Indicator is missing:

Note on the shipping papers at the time of
receipt that the Shock Indicator label is missing.

If the Shock Indicator has triggered:

Note on the shipping papers at the time of
receipt that the Shock Indicator label was

activated.
2. Inspect the product for possible concealed
damage.
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Receiving and unpacking the equipment

If Tilt Indicator has triggered or is missing

An activated tilt indicator label does not indicate whether the
package was simply “Tipped” (laid down with no impact shock)
or “Tipped Over” (free fall, with an impact shock). Using both
shock indicator labels and tilt indicator labels will help identify
whether a Tip Over impact shock occurred.

Table 3-3:  Tilt Indicator has triggered or is missing

Step Task

1 If the Tilt Indicator is missing:

Note on the shipping papers at the time of
receipt that the Tilt Indicator label is missing.

If the Tilt Indicator has triggered:

Note on the shipping papers at the time of
receipt that the Tilt Indicator label was activated.

2. Inspect the product for possible concealed
damage.
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System Setup

Receiving the Vivid ES0/EQ0Q/E95

Examine all packages

Examine package closely at time of delivery, as described in the

procedure below.

Table 3-4: Examine all packages

Step

Task

Illustrations

Is damage apparent?

» If YES; continue with the
instructions in ‘Damage in
transportation’ on page 3-10.

* If NO; continue with the next
step.

Is the Shock Indicator colored red
inside the middle of the indicator?

» If YES: The Shock Indicator has
been activated. Continue with
the instructions in ‘Damage in
transportation’ on page 3-10,

then continue with the next step.

e If NO: continue with the next
step.

1 - Red Color

3-8
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Receiving and unpacking the equipment

Table 3-4: Examine all packages (Cont'd)

Step Task lllustrations
3. Is the Tilt Indicator red colored
inside the middle of the indicator?
» If YES: The Tilt Indicator has p——
been activated. Continue with
the instructions in ‘Damage in ( )_’
transportation’ on page 3-10 ; -
before you continue with the
next step.
e If NO: continue with the next
step.
1 - Red Color
4. Continue with the instructions in

‘Unpacking the Vivid EB0/E90/E95’
on page 3-11.

Vivid EBO/E90Q/E95 — Service Manual
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System Setup

Damage in transportation

Follow this procedure if damage is apparent:

1. Write “Damage In Shipment” on ALL copies of the freight or
express bill BEFORE delivery is accepted or “signed for* by
a GE representative or hospital receiving agent.

2. Report the damage to the carrier.

*  Whether noted or concealed, damage MUST be
reported to the carrier immediately upon discovery, or in
any event, within 14 days after receipt, and the contents
and containers held for inspection by the carrier.

e Atransportation company will not pay a claim for
damage if an inspection is not requested within this 14
day period.
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Receiving and unpacking the equipment

Unpacking the Vivid ES0/EQ0/E95

This procedure describes how to unpack the Vivid ES0/E90/E95
from the cardboard box.

Before cutting the straps, check Shock and Tilt Tags to make
sure they have not been triggered. If damaged, report it to the
carrier. If not, continue with the procedure below.

Table 3-5:  Uncrating the Vivid ES0/E90/E95

Step | Task Illustration

1 Cut the straps around the crate.

2. Remove the Top Cover.

3. Remove the Complete Column Left
and Complete Column Right.

4. Remove the Box For Accessories.

Vivid ES0/EQQ/E95 — Service Manual 3-11
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System Setup

Table 3-5:  Uncrating the Vivid EBO/E90/E95 (Cont'd)

Step

Task

Illustration

Remove the two Frames (sides) and
the two Exit Ramp Bases.

Install the two Exit Ramp Bases on
the Complete Exit Ramp (the rear
plate).

3-12
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Receiving and unpacking the equipment

Table 3-5:  Uncrating the Vivid EB0/E90/E95 (Cont'd)

Step

Task

Illustration

Remove the Support For Monitor.

Remove the Complete Front
Protection.

Remove the plastic bag from the
Vivid EB0/E90/E95.

10.

Remove the Inlay Ul Top.

Vivid EBO/E90Q/E95 — Service Manual
GC091052 Rev. 3

3-13



System Setup

Table 3-5:

Uncrating the Vivid EBO/E90/E95 (Cont'd)

Step

Task

Illustration

11.

Fold down the assembled Exit Ramp.

12.

Unlock the Front Brakes on the Vivid
E80/E9Q0/E95, but keep direction lock
activated. The direction lock keeps
the front wheels in position, and
secures the direction stability when
the system is rolled down the ramp
from the pallet.

Unlock the Rear Brakes.

1.
2.
3.
4.

Direction (Dir) Lock

Release Dir Lock and Front Brakes
Front Brakes

Rear Brakes

Carefully move the Vivid ES80/E90/
E95 down the ramp, with rear end
first.

Assemble the empty transportation
box and place all of the filling inside
the box before you close it.

Close the box, and store it for
possible future use.

3-14
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Packing materials - recycling information

Packing materials - recycling

Information

The packing materials for Vivid ES0/E9QQ/E95 are recyclable:

Table 3-6: Packaging parts for Vivid EB0/EQ0/E95

Iltem | Description Qty. | Material *) | lllustration
1. Export pallet 1200 x 800 1 D
2. Complete base 1 A
3. Complete column left and 2 A
right
4. Support for monitor 1 C
5. Inlay Ul Top 1 C
6. Complete front protection 1 B

Vivid EBO/E90Q/E95 — Service Manual
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System Setup

Table 3-6:  Packaging parts for Vivid EBO/E90/E95 (Cont'd)
Iltem | Description Qty. | Material *) | lllustration
7. Exit ramp 1 A
8. Frame 2 A
9. Exit ramp base 2 A _
10. Box for accessories 1 A
11. Top cover 1140 x 755 x 150 | 1 A
12. Support plate, used to keep | 1 A
Front Protection in place if
there are few or none
probes included.
13. Protectors for Top Cover 2 A —
*) Material type: A: BB34bc with varnish C9068
B: BB27c¢ with varnish C9068
C: PE foam, Stratocell
D: Wood ISPM15
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Preparing for setup

Preparing for setup

Verify customer order

Compare items received by the customer to those that are listed
on the delivery order. Report any items that are missing, back
ordered, or damaged.

Physical inspection

Verify that the Vivid ESB0/E9Q0/E95 arrived intact (visual
inspection).

If the Vivid EB0/E90/E95 has been damaged, please refer to
‘Damage in transportation’ on page i-15 in the beginning of this
manual.

EMI protection

The Vivid ES0/E90/E95 has been designed to minimize the
effects of Electro-Magnetic Interference (EMI). Many of the
covers, shields, and screws are provided primarily to protect the
Vivid E80/E90/E95 from image artifacts caused by this
interference. For this reason, it is imperative that all covers and
hardware are installed and secured before the Vivid ES0/E9Q0/
E95 is put into operation.

See ‘EMI limitations’ on page 2-7 for more information about
EMI protection.
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System Setup

Completing the setup

System specifications
System requirements verification

«  Verify that the site meets the requirements listed in
Chapter 2.

(See: ‘Facility needs’ on page 2-10.)

«  Verify that the specifications below do not conflict with any
on-site conditions.

Physical dimensions

Table 3-7:  Physical dimensions of Vivid ES0/E90/E95 with
monitor and peripherals - in transportation position

Height Width Depth Unit
141.0 58.5 83.0 cm
55.5 23 32.7 Inches

Mass with monitor and peripherals

Table 3-8: Mass of Vivid EBO/E90/E95 with monitor, without
probes and peripherals

Model Mass [KG] Mass [LBS]
Vivid ES0/E90/ 128 283
E95
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Completing the setup

Electrical specifications

WARNING Conngcting a Vivid .E80/E90/E95 to the wrong voltage level will
most likely destroy it.

Verification of the Vivid E80/E90/E95’s voltage setting

Verify that the mains voltage specified for the Vivid ES0/E90/E95
is available on-site.

The voltage setting for the Vivid ES0/EQ0/E95 is found on a label

near the Mains Power Circuit Breaker on the rear of the Vivid
E80/E90/E95.

Electrical specifications for Vivid ESB0/EQ0/E95

In the table below, the electrical specifications for Vivid ES0/E90/
E95 includes monitor and on board peripherals.

Table 3-9:  Electrical specifications for all Vivid ES0/E90/E95

models
Voltage 100-240 VAC +10%
Power Consumption 700W / 770 VA
Frequency 50/60 Hz

Vivid EBO/E90Q/E95 — Service Manual
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System Setup

Connections on the I/O Rear Panel

NOTE: Accessory equipment connected to the analog and digital
interfaces must be certified according to the respective IEC
standards (e.g. IEC60950 for data processing equipment and
IEC60601-1 for medical equipment). Furthermore, all complete
configurations shall comply with the valid version of the system
standard IEC60601-1-1. Everybody who connects additional
equipment to the signal input part or signal output part of Vivid
E80/E9Q0/E95, configures a medical system, and is therefore
responsible that the Ultrasound system complies with the
requirements of the valid version of IEC60601-1-1. If in doubt,
consult the technical service department or your local
representative for GE.

Connect Ethernet

Connect the network cable to the Ethernet connector on the I/O
Rear Panel.

The connector is located on the rear side of Vivid ES80/E90/E95.

Connect USB Flash Card

NOTE: Only approved USB Flash Cards must be used. USB Flash
Cards approved for Vivid EBO/EQ0/E95 are verified for EMC
performance according to EN55011 class B. The use of any
other USB Flash Cards will compromise this verification, and
may cause interference on Vivid ES0/E90/E95 itself, or on other
electronic devices.

For approved models, please refer to Chapter 9.

Install the USB Flash Card in one of the USB ports on the Vivid
E80/E90/E95.
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Completing the setup

Connections on the Patient I/O panel

The Patient I/O panel is located on the front of Vivid ES0/E90/

E95.
1. PHONO
2. ECG

3. AUX (PRESSURE/PULSE)

Figure 3-1. Patient I/0O Panel

Connect ECG

Connect the ECG cable to the ECG connector on the Patient I/0
panel.

Connect Heart Microphone (Phono)

The Heart Microphone has its corresponding Phono adapter.

Connect the Heart Microphone via the corresponding Phono
Adapter to the Phono input on the Patient I/O panel.

%ﬁl:m - ;”F:Z‘:@[CD

1. MA-300
2. PHONO ADAPTER

Figure 3-2. Heart Microphone (Phono)
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Connecting probes

Introduction to ‘Connecting probes’

The Vivid ES0/E9O/E95 has three types of probe ports; one PD
probe port, three PDT probe ports and one Doppler probe port.

Probes can be connected at any time, whether the Vivid E80/
E90/E95 is On or Off.

The Vivid ES0/E90/E95 has three types of probe ports; one PD
probe port, three PDT probe ports and one Doppler probe port.

e The PD probe port is compatible with the Vivid 7 probe
connectors.

* The three PDT probe ports are specific to the Vivid E80/
E90/E95 probe connectors.

e The Doppler probe port is used for CW Doppler probes
(non-sector-probes), sometimes called PEDOF probes.

1. PD PROBE PORT: FOR VIVID 7 COMPATIBLE PROBE
CONNECTORS

2. PDT PROBE PORT: FOR Vivid E9 SPECIFIC PROBE CONNECTORS

NOTE! The DOPPLER probe connector is not illustrated in this figure.

Figure 3-3. Probe connectors
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Completing the setup

Connect a probe

NOTE:

é CAUTION
é CAUTION
é CAUTION

It is not necessary to turn OFF power to connect or disconnect a
probe.

Do not allow the probe head to hang freely. Excessive impact
to the probe will result in irreparable damage.

To prevent probe connector pins damage, or PCB board
damage, do not use excessive force when connecting the
probes.

Keep the probe cables away from the wheels.
Do not bend the probe cables.

Do not cross cables between probes.

Follow these steps to connect a probe:

1. Before connecting the probe:

a. Do a visual check of the probe pins and Ultrasound
system sockets.

b. Remove any dust or foam remains from the probe pins.
Inspect the probe and the probe cable for any visual
damage.

2. Hold the probe connector vertically with the cable pointing
upward.

3. Turn the connector locking handle counter-clockwise to the
horizontal position.

4. Align the connector with the probe port and carefully push
into place.

5. Turn the locking handle clockwise to the full vertical position
to lock in place.

6. Position the probe cable so that it is not resting on the floor.
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Disconnect a probe

Follow these steps to disconnect a probe:

1. Rotate the lock handle counter-clockwise to the horizontal
position to unlock the connector.

2. Remove the connector from the port.

3. Ensure that the probe head is clean before placing the
probe in its storage case.

For cleaning instructions, see the User Manual.
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Configuration

Vivid E80/E9O0/E95 configuration
Select System Settings screen

1. Select Config (F2) and log on as adm.
2. Select System and then select Settings, if needed.

The Settings screen is displayed.

”Settings Test

ate ¢

Manual Language

System _

Figure 3-4. Settings screen
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Enter location

®

Date and Time

27101/2014 m

16:11:49 2

1. Settings
2. Location
3. System
Figure 3-5. Enter location
Table 3-10:  Enter location
STEP TASK EXPECTED RESULT(S)
1 Select the Hospital field and type After restart:
the name of the hospital (max 64 e The 24 first characters of this
characters). .
name are displayed on the
scanning screen’s title bar.

e All 64 are displayed on the
image properties on saved
images.
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Table 3-10:  Enter location
STEP TASK EXPECTED RESULT(S)
2. Select the Department field and After restart:
type the name of the department e This name will be displayed on
(max 64 characters). ! .
the image properties on saved
images
3. Select the Echolab field and type After restart:

the name.

e This name will be displayed on
the image properties on saved
images
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Adjust Date and Time

BN Test ST IIIISI TSI TSI IS I Y

Lac Dal me

/
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'
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7
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Date and Time

Tim mat

Date Format

Default Century

1. Date 4. Date Format
2. Time 5. Default Century
3. Time Format

Figure 3-6. Date and time adjustments

Table 3-11:  Date and Time adjustments

STEP TASK EXPECTED RESULT(S)

1. * Open the System The Settings window is displayed.
(Configuration) Window,

» Select Settings, if needed.

2. Select the preferred Date Format, e EU: the European/International
see (4) in Figure 3-6. “DD.MM.YYYY” format is used
- DD = Date (two digits) * US:the American

« MM = Month (two digits) MM.DD.YYYY” format is used

* YYYY = Year (four digits)

3. Select the preferred Time Format, e 24: the 24 hour format is used
see (3) in Figure 3-6. + 12: the 12 AM/PM hour format
is used
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Table 3-11: Date and Time adjustments (Cont'd)

STEP TASK EXPECTED RESULT(S)
4. Adjust the date, see (1) in New date is displayed
Figure 3-6.
5. Adjust the time, see (2) in New time is displayed
Figure 3-6.
6. Select Default Century (1900, e 1900:
2000 or None), see (5) in « the number 19 is automatically
Figure 3-6. displayed when entering the year in the

patient date of birth.
« To edit century, press BACKSPACE
twice.

« 2000:

« the number 20 is automatically
displayed when entering the year in the
patient date of birth.

« To edit century, press BACKSPACE
twice.

¢ None:

« the four digits have to be typed when
entering the year in the patient date of
birth.

» The selected setting will be used as
soon as the unit has been restarted.
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Select language for User Interface and Online manuals

Language
ENG

Manual Language
ENG

'Settings 7 Units

Video settings

PAL ~ Format

SIS SLT TS S ST TS SIS TS SIS,

A
A
A
A
A
A
4
4
A
A
A
A
A
A
A
A
A
A
A
A
A
’
‘A

AU

System

Figure 3-7. Select language, units and video format

Table 3-12:  Select language for User Interface and Online manuals

STEP TASK EXPECTED RESULT(S)

1. From the Settings screen, select The selected language will be used
the prefered User Interface as soon as the unit has been
language from the Language restarted.
pulldown menu (1).

2. Use the Manual Language pulldown | The selected language will be used
menu (2) to select the prefered as soon as the unit has been
language for the online manual. restarted.
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Select Units of Measure and Video format

Table 3-13:  Select Units of Measure and Video format

STEP

TASK

EXPECTED RESULT(S)

In the Settings window, use the
Units pull down menu (3 in

Figure 3-7 on page 3-30) to select
Metric or US Units.

The selected units (Metric or US)
will be used for measurements as
soon as the unit has been restarted.

Select the video format from the
Video settings pulldown menu (4 in
Figure 3-7 on page 3-30.)

The selected video format will be
used as soon as the unit has been
restarted.
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Service Screen setup
Open Service Screen

1. Press Config (F2) and log on as ADM.

2. Select Service (lower, right part of window) to view the
Service Screen.

Figure 3-8. Service screen
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Alphanumeric Keyboard configuration

NOTE: You don't need to perform this procedure if the alphanumeric
keyboard is a US keyboard, since the default setting is set to US
English keyboards.

Table 3-14:  Select keyboard

STEP TASK EXPECTED RESULT(S)

1. Select Keyboard Setup to get
access to Keyboard Properties.

- e
2. Select Keyboards and [ oo ani ooane ——————— ]
Formats | Location | Keyboasds and Languages | Admanesratve |
Languages. '

Date and time formats

Sheet date: MMy =l

Lang date: [ MR e =

Sheet time: |r—H mm d

Lang time: [Fremems =]

First day of week: |rm-x|.u; d

What does the notation mean?

Eamples

Shost date: 28012014

Long date: 28 januar 2014

Short time: 1503

Long time: 150314

Additional settings
Go gnline to leam sbout changing languages and regional formats
o ] canw | |
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Table 3-14: Select keyboard (Cont'd)

STEP TASK EXPECTED RESULT(S)
3. Select Change Keyboards... x|

Formats | Locssen Kuytsands snd Langunges | Adwarsstrubv |

Keyboarts and other input languages.
To change your keyboard o input language dick Change kryboaeds.

Change kryoai-

o | camal | |
4. Select the keyboard and then select 2 Text Serves and nput anguoges x
OK Gantesl | Language B | Advasced Key Sesngs |
: Detaultinpuslangsage
fakdy
T =
. , —
P Add nd Remove buons 1o moddy the it
i %‘;:w-unm.luulc_m\u ;ﬂﬂ
b chmaannﬂaxvanmmu
., ‘;':al\-e}an e
* Ik Comecton 484 Only) M 5
=
T owen | o0 |
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Add printer

NOTE:  This function may be unavailable for some software versions
and therefore will not always function. Because of this, a special
Installation Wizard is to be used.

Table 3-15:  Add printer

STEP TASK lllustration

1 Select Add Printer to start the Add
Printer (Installation) Wizard.

2. Follow the instructions in the
Wizard to install a new printer.

Related information:

e ‘Optional peripherals/peripheral connection’ on page 3-36
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Optional peripherals/peripheral connection

Approved internal peripherals

This list covers the internal peripherals available for Vivid E80/

E90/E95:
e Printer, Monochrome (Black & White), Digital SONY
UP-D898

e MITSUBISHI Digital Monochrome Printer P95DE

Approved external peripherals

One of the external units listed below may be connected to the
USB port on the rear of the Vivid ES0/EQ0/E95:

External peripherals for connection to USB
»  Footswitch

» Configuration of the footswitch is done on the Config >
Imaging > Application screen.

*  For more information, refer to the Vivid ESB0/EQ0/E95
user manual.
e External Data Storage:
 USB Flash Card
e Desktop hard drive (2TB with RAID1)

¢ COLOR Printers:

« SONY UPD-25MD
e SONY UPD-23MD
« MITSUBISHI Digital Color Printer CP30DW

External peripherals for connecting to Ethernet (TCP/IP)

When installing a new external printer connected via Ethernet
(TCP/IP Network), please refer to the respective Installation
manuals in the table below.

Table 3-16: Installation manuals / instructions

MANUAL DIRECTION
POS PRINTER MODEL NUMBER COMMENTS
1. HP OfficeJet Pro 8000 GA294652
2. HP Laser Jet Pro 400 color GA294652
M451
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Software Options configuration

Software Option introduction

A Software Option Key, an alphanumeric text string, enables a
software option or a combination of software options.

The Software Option Key is specific to each Ultrasound system.
NOTE: More than one Software Option Key may be in use, depending
on the installed options.

To install a Software Option

Follow these steps to install the Software Option Key:
1. Press Config (F2) and log on as adm.

2. Select Admin (lower part of window).

3. Select the System Admin tab.
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To install a Software Option (continued)

f CAUTION

3-38

Select New to open the New Key dialog where you type the
SW Option Key.

Incorrect Software Option Key entry will result in loss of
functionality. If Software Option Key is not accepted by the
Ultrasound system, please contact your local GE Service
Representative or the Online Center.

Type the Software Option Key. It is case sensitive, and you
must include the dashes (-) as they are part of the Software
Option Key.

Press Save to save the new setting.

Restart to save and activate the settings and adjustments
you have done so far.
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Connectivity overview

Physical connection

There are several possible connection methods, as outlined
below.

Stand-alone Vivid ES80/E90/E95

No network connection needed.

“Sneaker Net” environment

No network connection needed.

Use removable media to move the data.
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Wired Ethernet from Vivid ES0/E90/E95 to a workstation

Either of these situations may apply:

e Direct Cable Connection from Vivid ES0/EQ0/E95 to a
workstation via a Crossover Cable.
You will only need a Crossover Cable for the connection.

a. Connect one end of the Crossover Cable to the network
connector on the Vivid ESO/E90/E95.

b. Connect the other end to the network connector on the
Workstation.
* Connection via a Peer-to-Peer network.

You will need a network hub and one network cable for each
Ultrasound system / workstation

e Connection via Hospital Network.

You will need one network cable to connect the Vivid E80/
E90/E95 to a wall outlet on the hospital’'s network.

Connection from Vivid ES0/E90/E95 to a DICOM Server on a network

3-40

NOTE:

You will need one network cable.

1. Connect one end of the cable to the Ethernet connector on
Vivid ES0/E90/E95.

2. Connect the other end of the cable to the wall outlet.
If a Peer-to-Peer network is connected to the hospital's network,

you may connect the Vivid ES0/E90/E95 to the Peer-to-Peer
network.
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Compatibility

Connectivity setup

Vivid E8O/E90/E95 can communicate with:

EchoPAC
Image Vault
For networks with Image Vault 5 server:

If not already done, install the latest version of the Vivid Raw
Data Module (RDCM) on the Image Vault server.

For instructions, see: “Vivid Raw Data Module (RDCM)
Installation Manual”, Direction Number [V294003.

Other servers via DICOM
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Select TCP/IP Screen

Press Config (F2) and log on as adm.

If not already selected, select Connectivity from the bottom row of “buttons” on the screen.

Select the TCP/IP TAB (named Tcpip).

The resulting screen gives you an overview of many of the network settings for Vivid ES0/E90/E95.

rd is used for all remote paths igurable throughout the

My Computer:

e Computer Name:
For Vivid EBO/E90/E95, this name is on the
form: VIVIDX-00NNNN, where “OONNNN" is a
number (NNNN is the Ultrasound system’s
serial number).

* AE Title:
VIVIDEx (where ‘X’ is the model number)

* Port No:
Default port number: 104

Server Config:

* Servers:
List of servers

* Buttons:
Use the buttons to Add, Modify, or Remove
servers.

Remote Path

Used for Save As, Export from Q-Analysis, and
exporting Error Logs with Alt-D.

Configurable Remote Path User:

Add Secondary Log-in Credential.

Save Settings:

Select Save Settings to archive any changes
you have done to the TCP/IP settings.
Network Settings:

Use Network Settings if you need to change
Vivid ES0/E90/E95's IP settings or turn DHCP
on or off.

Figure 3-9. TCP/IP Overview screen for Vivid ES0/E90/E95

3-42
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Changing the AE Title and/or Port Number (Port No.)

My Computer

Figure 3-10. AE Title and Port No.

1. To change AE Title and/or Port No., edit the respective
fields.
2. Select Save settings to store your changes.

3. Reboot Vivid ES0/E90/E95 to activate the settings, or
continue with other Tcpip set-up tasks.
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DHCP setup
Follow the instructions below to configure the Vivid EB0/EQ0/
E95'’s use of DHCP:
1. When in the TCP/IP screen, select Network Settings to
display the Network Connections screen.
Figure 3-11. Network Connections
2. Right-click Local Area Connection and select Properties
from the pop-up menu to go to the Local Area Connection
Properties screen (see next page).
Figure 3-12. Local Area Connection Status
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DHCP setup (continued)

3. Select Properties to display the Local Area Connection
Properties

4 Local Area Connection Properties

Figure 3-13. Local Area Connection Properties

4. Select Internet Protocol (TCP/IP), then select Properties.

Internet Protocol (TCP/IP) Properties

General

Figure 3-14. Internet Protocol (TCP/IP) Properties

Vivid ES0/EQQ/E95 — Service Manual 3-45
GC091052 Rev. 3



System Setup

To turn DHCP on

To turn DHCP off

Select: Obtain an IP address automatically.

Select: Use the following IP address:
Enter the:

e |P address
¢ Subnet mask
e Default gateway

To save your new settings and close the open windows

3-46

Select OK to save the setting and close the Internet
Protocol (TCP/IP) Properties dialog.

Select OK to close (and save) the Local Area Connection
Properties dialog.

Select Close to close the Local Area Connection Status
dialog.

Select the “x” in the upper right corner to close the Network
Connections window.
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Set the Remote Archive’s Network Information

To be able to connect to a remote archive on a remote computer
or server, you must configure Vivid ES0/E90/E95 to
communicate with it.

The configuration is done in the Server Config setup area on the
Tcpip screen.

Server Config

{ HL7 ) 10.0

Modify

Figure 3-15. Server Config

To access the Tcpip screen

Follow this procedure to access the Tcpip screen:

1. Logonas ADM.
2. Select Connectivity > Tcpip.
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To add a server in the Server Config list

Foll
1.

ow this procedure to add a server to the list:
Select Add.

Server Config

Figure 3-16. Server Configuration

Add the server's name in the Server Name field.

Add the server’s IP address in the IP-Address field.
Select Check to verify that the server is found.

This check is a network Ping. A symbol to the right of the
Check button indicates the result:

e A green check mark next to the Check button indicates
that the IP-Address was found on the network.

* Ared mark indicates that the IP address was not found.

Troubleshooting tips:

* No network connection between the Ultrasound system
and the server.

e The wrong IP Address.

To modify the setup for a server in the list

3-48

NOTE: Both the pre-defined servers and new servers can be modified.

Foll
list:

1.

2.
3.
4

ow this procedure to modify the setup for aserver in the

Highlight the server you want to modify.

Select Modify.

Update the information as needed.

Select Check to verify that the server is found.

This check is a network Ping. A symbol to the right for the
Check button indicates the result:

e A green check mark next to the Check button indicates
that the IP-Address was found on the network.

* Ared mark indicates that the IP address was not found.

Troubleshooting tips:
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¢ no network connection between the Ultrasound system
and the server

e wrong IP Address.

5. Select OK to confirm your new settings, or Cancel to leave
without doing any changes.

To Delete a server from the list

To Delete a server from the list:

1. Highlight the server you want to delete from the list.
NOTE: You can only delete extra servers. The predefined servers
can be modified, but not deleted.

2. Select Remove.

Save the New Settings

1. Press Save Settings to save the new settings.

The new settings are saved to a common settings file. After
a restart, the settings are also included in other screens.

2. Restart Vivid EB0/E90/E95 to activate the changes.
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Product Locator Installation Card

NOTE:

3-50

The Product Locator Installation Card shown may not be the
same as the provided Product Locator card.

From the factory, a sheet with five Product Locator cards for
transportation and one for Installation are included.

Milwaukee, W1 53201-0414

BP 34
78533 Buc Cedex, FRANCE

GE Medical Systems GEMS-E Yokogawa Medical Systems Ltd.
waseg  Product Locator File Product Locator Administration  GEMSA Service Administration
aaes PO Box 414 BP 34 4-7-127 Asahigaoka

Milwaukee, W1 53201-0414 78533 Buc Cedex, FRANCE Hino-shi Tokyo 191, JAPAN

DESCRTION fow | moof L RAL
ocr L3 | (mo
OTRCY CLATORIR b DATE (a0 V0
SHIPMENT =
w coot

GE Medical Systems GEMS-E Yokogawa Medical Systems Ltd.

Product Locator File Product Locator Administration  GEMSA Service Administration

P.O Box 414 4-7-127 Asahigaoka

Hino-shi Tokyo 191, JAPAN

o

MODE

v

AL

AT LD,

BAPLOYER MO

DATE MO-DAE

CUTTOMER H

INSTALLATION

A AND
privry

TP CODE

Figure 3-17. Product Locator Installation Card (Example)
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Chapter 4

General Procedures and
Functional Checks

This chapter includes General Procedures and
Functional Checks.

General Procedures is a collection of commonly used
procedures. The procedures are available by cross
references from other parts of this manual.

Functional Checks is a collection of procedures for
quickly checking major functions of the Vivid ES0/E9Q0/
E95 and diagnostics instructions using the built-in
service software. These checks can be a great asset in
determining whether the Vivid EB0/E90/E95 is working
as it should.
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Power ON/Boot Up

Warnings

DANGER

f DANGER
f DANGER

CAUTION

f CAUTION

NOTE:

4-2

General procedures

ALWAYS CONNECT THE ULTRASOUND SYSTEM TO A
FIXED POWER SOCKET WHICH HAS THE PROTECTIVE
GROUNDING CONNECTOR.

NEVER USE A THREE-TO-TWO PRONG ADAPTER; THIS
DEFEATS THE SAFETY GROUND.

ENSURE THAT THE POWER CORD AND PLUG ARE
INTACT AND THAT THE POWER PLUG IS THE PROPER
HOSPITAL-GRADE TYPE (WHERE REQUIRED).

Ultrasound system requires all covers.

Operate this Ultrasound system only when all board covers and
frame panels are securely in place. The covers are required for
safe operation, good Ultrasound system performance, and
cooling purposes.

Use only power supply cords, cables, and plugs provided or
designated by GE.

Do not cycle the Circuit Breaker ON-OFF-ON in less than five
(5) seconds. When turning OFF the Circuit Breaker, the
Ultrasound system should de-energize completely before
turning the circuit breaker ON.
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Connect AC (mains) Power to the Vivid ES0/E90/E95

Connecting AC Power to the Vivid E80/EQO/E95 ultrasound unit,
involves preliminary checks of the power cord, voltage level and
compliance with electrical safety requirements.

1. Ensure that the wall outlet is of appropriate type, and that
the Circuit Breaker is turned off.

2. Uncoil the power cable, allowing sufficient slack so that the
unit can be moved slightly.

3. Verify that the power cable is without any visible scratches
or any sign of damage.

4. Verify that the on-site mains voltage is within the limits
indicated on the rating label near the Circuit Breaker on the
rear of the unit.

5. Connect the Power Cable’s female plug to the Power Inlet at
the rear of the unit.

6. Lock the plug in position with the Retaining Clamp (ACC
Clamp).

7. Verify that the Mains Power Circuit Breaker is in OFF
position, if not, switch it OFF.

8. Connect the Power Cable’s other end (male plug) to a
hospital grade mains power outlet with the proper rated
voltage, and the unit is ready for Power ON/Boot Up.
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Switch ON the AC Power to Vivid ES80/E90/E95

NOTE:

4-4

1. Switch ON the Mains Power Circuit Breaker at the rear of
the unit.

You should hear a “click” from the relays in the AC Power
and the unit is ready to boot.

2. Press once on the On/Off key on the Operating Panel to
boot the Ultrasound system.

During a normal boot, you may observe that:

a.

The Ultrasound system’s ventilation fan starts on full
speed, but slows down after a few seconds (listen to the
fan sound).

Power is distributed to the peripherals, Operating Panel
(Console), Monitor, Front End Processor, and Back End
Processor.

Back End Processor and rest of Ultrasound system
starts with the sequence listed in the next steps:

Back End Processor is turned ON and starts to load the
software.

The Start Screen is displayed on the monitor.

A start-up bar indicating the time used for software
loading is displayed on the monitor.

The software initiates and sets up the Front End
electronics and the rest of the instrument.

The backlight in the keyboard is lit.

As soon as the software has been loaded, either a 2D
screen is displayed on the screen, indicating that a
probe has been connected, or a No Mode screen is
displayed, indicating that no probe has been connected.

Total time used for start-up is typically 90 seconds or
less. If starting after a power loss or a lock-up, the
start-up time may be up to four minutes.
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Power shut down

When you switch off the Ultrasound system, the Ultrasound
system performs an automatic shutdown sequence.

SYSTEM - EXIT

Logon Information
System Administrator is logged on as ADM

Logon Time  16/12/2013 - 11:09

Please set the operator panel to locked position before
powering off. Do not turn off main p switch until the
power button has turned amber!

Cancel

Figure 4-1. The Exit dialogue window

The SYSTEM - EXIT menu, used when switching off the
Ultrasound system, gives you these choices:
* Exit
(Only available when logged in as GE Service with Service
Dongle)

Select this button when you want to exit to the Windows
Desktop.

NOTE: If you need to restart Vivid EB0/E90/E95 when logged on to
the Windows Desktop, ensure that you do a complete power
down (Shut Down). This is required to power up the Front
End Processor.

e Logoff
Use this button to log off the current user.
The system remains ON and ready for a new user to log on.
If the Logoff button is dimmed, it indicates that no user is
logged on to the unit at the moment.

e Shutdown
Use this button to shut down the system. The entire system
will shut down. It is recommended to perform a full shutdown
at least once a week.

If the Shutdown button is dimmed, use the key-combination
<Ctrl+Alt+R> to shut down the unit.

Vivid ES0/EQQ/E95 — Service Manual 4-5
GC091052 Rev. 3



General Procedures and Functional Checks

Power shut down (continued)

¢ Cancel

Use this button to exit from the System-Exit menu and
return to the previous operation.
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Complete power down

1. Before Power Down, lock the Top Console in its lower,
locked position. This is required if you are going to move or
transport the Vivid EB0/E90/E95 to ensure maximum
stability.

NOTE: For service purposes, you may want to move the Top
Console after Power Down. If you leave the Top Console in
unlocked position, it will be sensed during Power Down, and
the brakes that usually stabilize the position of the Top
Console, will be released so you can move the Top Console
in the XY directions.

2. Press once on the On/Off key on the Operating Panel to
display the System - Exit menu.

~es8000

oam oanmmld am
ooseoasmmg <b

Figure 4-2. Press once on the On/Off key

SYSTEM - EXIT

Figure 4-3. Select Shutdown
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Complete power down (continued)

f CAUTION

Creating presets

4-8

3. Select Shutdown to do a complete power down of the

Ultrasound system.

The Back End Processor will first turn off the scanner
activity and print the message “Please wait - Shutdown in
progress” on the Touch Panel.

Next, it starts to shut down itself. The time to turn down the
Ultrasound system, including the Back End Processor, may
vary from 10 seconds up to approximately 1 minute.

The last thing that shuts down, is the light on the Operating
Panel, indicating that you can continue with the next step.

Be sure to wait with the next step until the Ultrasound
system has finished its shut-down. Failing to do so, may
destroy data on the hard disk, making the Ultrasound
system fail later.

Switch off the Mains Power Circuit Breaker, located on the
rear of the Ultrasound system.

This will cut power distribution within the Vivid EB0/EQ0/E95.

MAINS POWER CIRCUIT
BREAKER

Figure 4-4. Circuit Breaker located at the rear of the Vivid E80/

E90/E95

Refer to the latest revision of the Vivid ES0/E90/E95 User
Manual.
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Functional checks

2D Mode (B mode) checks
Introduction

The 2D Mode is the Ultrasound system’s default mode.

Preparations

Lo

Connect one of the probes.
Turn ON the Vivid ES0/E90/E95.

n

The 2D Mode window is displayed (default mode).

1. Probe orientation marker
2. Parameter window

Figure 4-5. The 2D screen (cardiac)
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Preparations (continued)

Imaging

Up/ Down

4D Zoom Prepare

Rotate Num Cycles Frame Rate
Octave

Curved AMM Left/ Right

Birds View

Figure 4-6. 2D Touch panel (4D probe Live) page 1 and 2
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Adjust the 2D mode controls

WARNING Always use the minimum power required to obtain acceptable
images in accordance with applicable guidelines and policies.

The following controls can be adjusted to optimize the 2D Mode
display:

e Swipe to page 2 on the Touch panel and press either Soft or
Sharp Auto Tissue setting.

*  Soft: optimizes the radial and lateral uniformity and
brightness of the tissue continuously in real-time.

The mention “Soft” is displayed on the upper right
corner of the image area

e Sharp: further enhances the image display by
optimizing the grayscale curve.

The mention “Sharp” is displayed on the upper right
corner of the image area

The Auto Tissue setting (Soft or Sharp) can be turned on/off
by pressing Auto on the Control panel. The last used setting
is then applied.

The Auto Tissue settings are only available in live scanning
and cannot be turned off when the image is stored.

« If available, press Virtual Apex (probe dependent) to
improve near field imaging, allowing increased visibility up
to the width of the full probe aperture close to the surface.

* Use the Gain and TGC controls to optimize the overall
image.

Gain increases or decreases the amount of echo
information displayed. TGC compensates for depth-related
attenuation in the image.
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4-12

Use the Depth control to adjust the range to be imaged.

Use the Frequency control (move to higher frequencies) or
the Frame rate control (move to lower frame rate) to
increase resolution in image.

Use the Frequency control (move to lower frequency) to
increase penetration.

Use the Reject control to reduce noise in the image.

Use the DDP control to optimize imaging in the blood flow
regions and make a cleaner, less noisy image.

Use UD Clarity (Cardiac) or UD Speckle reduce
(non-cardiac) to reduce image speckle. Extra care must be
taken to select the optimal Speckle reduction level, as too
much filtering of speckle can mask or obscure desired
image detail.

Adjust Octave to toggle between Fundamental and
Harmonic mode.

Press Color maps and select a gray map from the menu on
screen.

If using a 4D probe:
« Adjust the Quick Rotate control on the Touch panel or

press Angle on the Control panel to rotate the scan
plane to predefined angles.

« Adjust the Rotate rotary of the Touch panel to fine tune
the angle adjustment.

A scan plane indicator is displayed showing the angle
position of the scan plane.
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M Mode Checks

M-Mode overview

agprwNE

6.

Time motion cursor conventional M-Mode
Time motion cursor curved anatomical M-Mode
Time motion cursor anatomical M-Mode

Depth scale

Time scale

Parameter window

Note: The sweep speed information displayed in the bottom right corner of the image represents the user
selected sweep speed and should be used only as a reference to confirm that the image was acquired at the
selected sweep speed. It is not to be used for measurements or analysis. This is not an absolute value, but
simply a reference number. Users performing studies using standardized protocols may find this sweep
speed information useful for reading studies from other institutions.

Figure 4-7. The M-Mode screen (composite)
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Imaging

Curved AMM Up/ Down

Layout
Dual Quad
Horizon. Sweep

Octave

Imaging

Figure 4-8. M-Mode Touch panel page 1 and 2
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Preparations

Using M-Mode

Conventional M-Mode

This unit has three types of M-Mode:

Conventional M-Mode (MM): displays a distance/time plot of
a cursor line in the axial plane of the 2D-image.

Anatomical M-Mode (AMM): displays a distance/time plot
from a cursor line, which is independent from the axial
plane. AMM is available in grayscale, color, TVI, Tissue
Tracking, Strain rate and Strain modes.

Curved Anatomical M-Mode (CAMM): displays a distance/
time plot from a free-drawn cursor line. CAMM is available in
grayscale, color, TVI, Tissue Tracking, Strain rate and Strain
modes.

Conventional M-Mode can be combined with Color Mode.

Connect one of the probes, to the Ultrasound system’s
left-most probe connector.

Turn ON the Ultrasound system.
The 2D Mode window is displayed (default mode).

Press MM on the Operating Panel to bring up an M-Mode
picture on the screen.

Use the trackball to position the cursor over the required
area of the image.

1. To access M-Mode from any other scan mode, press MM on
the control panel.

2. Use the trackball to position the cursor over the required
area of the image.

3. Press Freeze.

4. Use the trackball to scroll through the data acquired.

Anatomical M-Mode

1. In M-Mode or 2D-Mode Freeze, press AMM on the Touch
panel.

NOTE: Anatomical M-Mode can also be used with previously
acquired digitally stored 2D images. More than one heart
cycle should be stored if performing M-Mode in post
processing.

2. Use the trackball (assigned function: Pos) to position the
cursor over the required area of the image.
Vivid ESB0/E90/E95 — Service Manual 4-15
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3.

4.

Press Trackball to allow free rotation of the solid full-length
cursor line throughout the 2D image (trackball assigned
function: Angle).

Rotate the solid cursor line to the desired direction.

Curved Anatomical M-Mode

Optimizing M-Mode

4-16

NOTE:

NOTE:

NOTE:

1.
2.

In M-Mode, press Curved AMM.

Use the trackball (assigned function: Pos) to position the
starting point of the time motion curve.

Press Select to anchor the starting point of the time motion
curve.

Use the trackball to position the next point of the time motion
curve.

Press Select to anchor the point of the time motion curve.

Repeat step 4 and 5 up to draw a complete time motion
curve.

The time motion curve can be edited by following the curve
back to the desired point and redraw.

On the last point, press Select twice to terminate the curve.

To edit the time motion curve, select a point, move it to a
new position and press Select.

The use of preset gives optimum performance with minimum
adjustment. If necessary, the following controls can be adjusted
to further optimize the M-Mode display:

Refer to ‘Creating presets’ on page 4-8 about creating presets.

Adjust Horizontal sweep to optimize the display resolution.
Adjust Gain and TGC controls to adjust the range to be
imaged.

Use the Frequency (move to higher frequencies) or the
Frame rate control (move to lower frame rate) to increase
resolution in image.

Adjust Dynamic range to optimize the useful range of
incoming echoes to the available grayscale.

Adjust Compress to further optimize the display.

Adjust Reject to reduce noise while taking care not to
eliminate significant low-level diagnostic information.
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Color Mode Checks

Introduction

Color Flow screens are 2D or M Mode screens with colors
representing blood or tissue movement.

Color Flow may be selected both from 2D mode or from M mode
or a combination of these.

Color 2D Mode overview

Probe orientation marker
Color bar

Color sector marker
Parameter window

PODNPE

Figure 4-9. The Color Mode screen
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Imaging

Colar

Yellow/Cyan Map

Simultan. - Variance

Dual Quad

2D Width Baseline Low Vel Reject Num Cycles Frame Rate
2 Reset

Imaging

Colar

Left/ Right Up/ Down

Figure 4-10. Color 2D Touch panel page 1 and 2
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Color M-Mode overview

1. Time motion cursors (M-Mode, AMM and Curved AMM)
2. Color bar
3. Flow sector marker
4. Time scale
5. Parameter window
Figure 4-11. The Color M-Mode screen (composite)
Vivid EB0/E90/EQ5 — Service Manual 4-19

GC091052 Rev. 3



General Procedures and Functional Checks

Imaging

Colar

Curved AMM

Variance

Dual Quad

Horizon. Sweep Baoseline Low Vel Reject

Imaging

Colar

Yellow/Cyan Map

Figure 4-12. Color M-Mode Touch panel page 1 and 2 (Color controls)
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Using Color Mode

Color 2D
NOTE:
Color M-Mode
NOTE:

From an optimized 2D image, press Color.

Use the trackball (assigned function: Pos) to position the
ROI frame over the area to be examined.

Press Select. The instruction Size should be highlighted in
the trackball status bar.

If the trackball control Pointer is selected, press Trackball to
be able to select between Position and Size controls.

Use the trackball to adjust the dimension of the ROI.

From M-Mode press Color.

Use the trackball (assigned function: Pos) to position the
color area in the M-Mode display.

Press Select. The instruction Size should be highlighted in
the trackball status bar.

If the trackball control Pointer is selected, press Trackball to
be able to select between Position and Size controls.

Use the trackball to adjust the dimension of the color area.

PW/CW Doppler Mode Checks

Introduction

PW and CW Doppler modes are used to measure velocity (most
often in blood).

Doppler mode can be done with a special pencil probe or with
an ordinary probe. By using an ordinary probe, you can first
bring up a 2D picture for navigation purpose and then add PW/
CW Doppler.
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PW and CW Doppler overview

Sample volume (PW only)

Angle correction marker

Velocity scale

Low velocity reject

Nyquist velocity

Doppler baseline

Frequency scale (configurable, see page 4-23)

8. Parameter window

Note: the sweep speed information displayed in the bottom right corner of the image represents the user
selected sweep speed and should be used only as a reference to confirm that the image was acquired at the
selected sweep speed. It is not to be used for measurements or analysis. This is not an absolute value, but
simply a reference number. Users performing studies using standardized protocols may find this sweep
speed information useful for reading studies from other institutions.

Noo,rwdpE

Figure 4-13. The PW/CW Doppler Mode screen
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Yellow

Layout

Dual Quad

Horizon. Sweep Baseline Low Vel Reject Frame Rate

Quick Angle

Angle Corr.
2 Reset

Figure 4-14. The PW Doppler Touch panels page land 2

Related information:

Refere to the Vivid ES0/E90/E95 User Manual.
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Using PW/CW Doppler modes

Alternative 1

Alternative 2

NOTE:

1. Press PW or CW. A scanning screen is displayed with a
Doppler cursor on the 2D mode image and a Doppler
spectrum in the lower part of the screen.

2. Use the trackball to position the Doppler cursor line and in
PW the sample volume location over the area of interest.

3. In PW, adjust the Sample Volume.

Sample Volume adjustment may affect the Scale, Frame
rate and LV rej. settings.

1. Press Cursor on the control panel. A cursor line is displayed
on the 2D image.

2. Select the cursor type on the Touch panel.
3. With the trackball adjust the position of the cursor line.
4. Press PW or CW.

Optimizing PW/CW Doppler modes

4-24

NOTE:

The use of preset gives optimum performance with minimum
adjustment. If necessary, the following controls can be adjusted
to further optimize the PW/CW modes display:

Refer to ‘Creating presets’ on page 4-8 about creating presets

* Adjust the Active mode gain to set the gain in the spectral
Doppler area.

e Adjust Low velocity reject to reduce unwanted low velocity
blood flow and tissue movement.

¢ In PW mode, adjust Sample volume to low setting for better
resolution, or higher setting to more easily locate the
disturbed flows. Adjustment of the Sample volume may
affect the PRF (Nyquist limit) settings.

* Adjust the Compress setting to balance the effect of
stronger and weaker echoes and obtain the desired intensity
display.

e Adjust Frequency to optimize flow display. Higher setting
will improve resolution and the lower setting will increase the
depth penetration.

* Adjust Frame rate to a higher setting to improve motion
detection, or to a lower setting to improve resolution.
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NOTE:

NOTE:

Frequency and Frame rate settings may affect the Low
Velocity Reject.

Adjust Power to obtain an acceptable image using the
lowest setting possible. This is particularly important in CW
mode, as the energy duty cycle is 100% (constant).

The Doppler Power setting affects only Doppler operating
modes.

application may obscure low level diagnostic information.

f CAUTION Use all noise reduction controls with care. Excessive

Adjust the following settings to further optimize the display of the
image.

Use the Horizontal sweep to optimize the sweep speed.

To view signal detail, adjust Scale to enlarge the vertical
spectral Doppler trace. Velocity range directly controls the
pulse repetition frequency, which is responsible for the
setting of the Nyquist limit (the ability to detect maximum
velocity without aliasing).

Use Invert to reverse the vertical component of the spectral
Doppler area of the display.

Use Quick angle and Angle correction to steer the
ultrasound beam to the blood flow to be measured (Not
typically required during cardiac studies).

Adjust LPRF (PW Doppler mode only) to toggle between
high and low Pulse Repetition Frequency (PRF). When the
Doppler PRF is raised beyond a certain limit, more than one
Doppler gate is displayed on the screen.

Press Auto on the Control panel to activate Automatic
Spectrum Optimization (ASO). ASO is used to automatically
adjust baseline and scale of the PW/CW spectrum to
optimize the spectral display. It will avoid the display of a
folded spectrum and stretch the spectrum vertically as large
as possible. ASO optimization is not continuous but
performed instantaneously each time Auto is pressed.

Tissue Velocity Imaging (TVI) Checks

Introduction

TVI calculates and color codes the velocities in tissue. The
tissue velocity information is acquired by sampling of tissue
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Doppler velocity values at discrete points. The information is
stored in a combined format with grayscale imaging during one
or several cardiac cycles with high temporal resolution.

TVI overview

1. TVI color bar
2. Parameter window

Figure 4-15. The TVI Mode screen
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Imaging

Low Flow Map 4

Simultan. Strain Strain Rate

reen Layout

Dual Quad Tissue Track. TVI Visible

2D Width Baseline Num Cycles Frame Rate

Imaging

Curved AMM

Figure 4-16. TVI Touch panel page 1 and 2

Tissue Velocity Imaging (TVI) calculates and color-codes the
velocities in tissue. The tissue velocity information is acquired by
sampling of tissue Doppler velocity values at discrete points.
The information is stored in a combined format with grayscale
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imaging during one or several cardiac cycles with high temporal
resolution.

Using TVI

1. While in 2D mode press TVI on the control panel.

Use the trackball (assigned function: Pos) to position the
ROI frame over the area to be examined.

3. Press Select. The instruction Size should be highlighted in
the trackball status bar.

NOTE: If the trackball control Pointer is selected, press Trackball to
be able to select between Position and Size controls.

4. Use the trackball to adjust the dimension of the ROI.

Optimizing TVI

The use of presets gives optimum performance with minimum
adjustment. If necessary, the following controls can be adjusted
to further optimize the TVI display:

NOTE: Refer to ‘Creating presets’ on page 4-8 about creating presets.

« To reduce quantification noise (variance), the Nyquist limit
should be as low as possible, without creating aliasing. To
reduce the Nyquist limit: reduce the Scale value.

NOTE: The Scale value also affects the frame rate. There is a trade
off between the frame rate and quantification noise.

« TVI provides velocity information only in the beam direction.
The apical view typically provides the best window since the
beams are then approximately aligned to the longitudinal
direction of the myocardium (except near the apex). To
obtain radial or circumferential tissue velocities, a
parasternal view must be used. However, from this window
the beam cannot be aligned with the muscle for all the parts
of the ventricle.

NOTE: PW will be optimized for Tissue Velocities when activated
from inside TVI.
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Probe/Connectors Checks

NOTE:

* Do not bend.

Take the following precautions with the probe cables:

é CAUTION

Keep away from the wheels.

« Do not cross cables between probes.

Probes can be connected at any time, whether the Ultrasound
system is ON or OFF

Table 4-1:  Probe and Connectors Checks

Step Task Expected Result(s)

1. Press Probe on the Operating A list of the connected probes will
Panel. pop up on the screen.

2. If not already selected, use the An application menu for the desired
trackball to select the desired probe is listed on the screen.
probe.

3. *  Trackball to the desired The selected application starts.

application.

* Press Select to launch the
application.

* To change application without
changing the current probe,
press Appl. on the Operating
Panel.

4. Verify no missing channels. All channels are functioning.

5. Verify there's no EMI/RFI or No EMI/RFI or artifacts.
artifacts specific to the probe.

6. Test the probe in each active It will display pictorial data each
connector slot. time.

7. Do a leakage test on the probe. It passes the test.

8. Repeat this procedure for all

available probes.
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ECG Check

Introduction

The ECG capability on this Ultrasound system is intended for
use as a trigger for measurements but can also be viewed on

the screen.

Parts needed

+ ECG Harness, P/N:16L0026 + P/N:16L0028

e ECG Pads, (3 pc)
or

« ECG simulator

Preparations

None

ECG Check

Table 4-2:

Probe and Connectors Checks

Step

Task

Expected Result(s)

Connect the ECG harness to the
connector on the front of the
Ultrasound system.

The Ultrasound system displays a
straight curve along the bottom
edge of the image sector on the
screen.

Connect the three leads to a ECG
simulator,

or:

Fasten the three ECG Pads to your
body and connect the three leads to
respective ECG Pad.

When connecting, the signal on the
screen will be noisy.

When the connection is completed,
a typical clean ECG signal is
displayed.
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Cineloop Check

Introduction

A cineloop is a sequence of images recorded over a certain time
frame. When using ECG the time frame can be adjusted to
cover one or more heart cycles. When frozen, the Ultrasound
system automatically displays the cineloop boundary markers

on either side of the last detected heart cycle

Imaging

Left/ Right Up/ Down

Dual Quad

First Last

Cycle Select

1. Left marker (cineloop start) 3. Right marker (cineloop end)
2. Current frame 4. Cine speed

Figure 4-17. Cineloop display

Preparation

Medium

Select All

Set Left Set Right

Num Cycles

1. Connect one of the probes to the Ultrasound system.
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Using cineloop

Selection of a cineloop

NOTE:

1.

Turn ON the Ultrasound system. The 2D Mode window is
displayed (default mode).

Press Freeze.

The left and right markers are displayed on either side of the
last detected heart cycle on the ECG trace.

Press 2D Freeze.
The selected heart beat is played back.
Press 2D Freeze to freeze the cineloop.

Use the trackball to scroll through the acquisition and find
the sequence of interest.

Adjust Cycle select to move from heart beat to heart beat
and select the heart cycle of interest.

Adjust Num cycles to increase or decrease the number of
heart beats to be played back.

In Freeze, press Set left or Set right to set the
corresponding cineloop boundary to the current frame.
Adjust Left marker and Right marker to trim or expand the
cineloop boundaries.

Press 2D Freeze to run the cineloop and Img. Store to store
the cineloop or Freeze to return to live scanning.

Cineloop storage can be configured to store heart cycles
with additional time before and after the R-wave and to
display a preview before storage.

Adjustment of cineloop playback

1.

Use the trackball or adjust Speed to set the speed of the
cineloop playback.

The speed factor (%) is displayed on the right side of the
ECG.

Back End Processor checks
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If all the previous tests have been passed successfully, the
Back End Processor is most likely OK.

If the Ultrasound system seems to be operating erratically,
please refer to Chapter 7 in this manual.
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Operating Panel Test

e The Operating Panel is tested when the Vivid ES0/E90/E95
is powered up as part of the start-up scripts, run at every

start-up.

Related information:

e ‘Troubleshooting’ on page 7-8

Peripheral checks

Printer checks

The internal printer is controlled from the P1 and P2 keys on the
Vivid ES0/E90/E95’s Operating Panel.

The factory default is:

e P1 for the internal printer
e P2 for external (network) printer

Table 4-3:  Printer checks
Step Task Expected Result(s)
1 When scanning in 2D Color Mode, Image scanning stops with the last
Press Freeze to stop image picture on the screen.
acquisition.
2. Press P1 on the Operating Panel The image displayed on the screen
is printed on the assigned printer.
3. Press P2 on the Operating Panel The image displayed on the screen
is printed on the assigned printer.
4. Check if the print quality on the
pictures from both printers are of
expected quality.
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Windows Print Test Page

NOTE:

This tests that the printer is correctly installed and hooked up at
the Windows level.

1.

Open the Printers folder, either from Start > Settings >
Printers or from Utilities > System > Printers.

Right click on a printer and select Preferences.

Select Print Test Page (this will send a print to the printer
bypassing the Application software).

Observe the page. If the page prints out, the problem you
are looking for is probably a configuration issue in windows,
or configuration issue in Utilities > Connectivity.

If the page does not print out, there probably is a cabling
issue, or a printer configuration issue in Windows.

For the Sony small format printers, you will see the test
page clipped. This is normal.

Setup and test a Printer Service

4-34

1.

Select Utility > Connectivity
If you get a pop-up asking you to log on, select ADM.

If the customer has not changed the user, the password is
ulsadm.

Select the Service tab.

In the comb box “Select Service to Add” select “Standard
Print” and click on Add.

In the right pane Properties “Combo Box” Select the printer
you wish to test. Set any other parameters you desire.

In the left pane “Properties” Enter a name that describes the
printer and configuration you just selected in the right pane.

Select the Button tab.

Select one of the “Physical Print Buttons” that you want to
configure.

In the right pane click on the service name you just created
in the Services Tab.

Click on the “>>" button. This will place this service in the
PrintFlow View for the printer button you selected.

10. Click on Save.

You have now configured a printer service and attached it to a
print button.
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Setup and test a Printer Service (continued)

Now you can test the printer by pressing the print button you just
configured. If you configured it for 1 row and 1 column each time
you press the print button, you will get a print sent to the printer.

If you configured some other combination of rows or columns,
you will have to push the printer button multiple times before a
print is sent to the printer.

If the image does not print, check the configuration to verify that
you have it set up correctly.

View the Windows Printer Queues

1. Go to Utility > System > Peripherals.
2. Click on Properties.

Mechanical Functions Checks

Operating Panel movement

Please refer to

e “Control panel adjustment” in the user manual
and to:
e “To unlock/lock the LCD monitor” in the User Manual.

Casters (Wheels), Brakes and Direction Lock checks

Please refer to: “The Casters (Wheels) control” in the user
manual.
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Chapter 5

Components and Functions
(Theory)

This chapter explains Vivid ES0/E90/E95’s system
concepts, component arrangement, and subsystem
functions.

It also describes the power distribution and the
Common Service Desktop interface.
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System software

Software overview

The System Software contains the operating system and 3rd
party software.

It is based on Windows 7 Embedded and is delivered on the
software and documentation Usb Flash Drive (UFD).

For software versions, see: ‘Software for Vivid ES0/E90/E95’ on
page 9-4.

Application software

5-2

The Application Software includes all the functionality for Vivid
E80/E90/E95. It is included on the Software and Documentation
Usb Flash Drive (UFD).

For software versions, see: ‘Software for Vivid ES0/E90/E95’ on
page 9-4.
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INSite ExC

Introduction
InSite EXC is your direct link with a GE Online Service Engineer

or Applications Support Engineer, or a Request for Service via
the InSite ExC link at the bottom of the display screen.

InSite ExC Icon

The InSite EXC icon in the status bar change symbol and color
depending on ongoing activity.

Figure 5-1. InSite EXC icon in the status bar

Clicking on the Icon brings up the InSite EXC menu.
Menu Choices:

e Service Desktop
Opens the Service Desktop on the Vivid EB0/EQ0/E95.
* Request For Service
Opens a service dispatch with GE Service.
 Connectto GE
Direct contact with GE Technical Support.
e Clinical Lifeline (Enable/Disable)
This feature that will enable Disruptive Mode and start VCO

in the background with one click, allowing VNC connection
to the Ultrasound system.
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InSite ExC Status

5-4

Depending on the ongoing activity, the InSite ExC icon change.

Table 5-1:

InSite EXC Icons, depending on ongoing activity

ICON

DESCRIPTION

Idle State - Online Center Is Not Connected

Black and White Icon - InSite ExC activated but
Ultrasound system not open for Technical
Support access.

Servicing State - Online Center Is Connected

Yellow Icon - InSite ExC activated and Technical
Support can look around on your Ultrasound
system, see temperatures and voltage
information, see status, get files stored with Alt >
D and look at logs, but cannot perform any
service related functions.

Disruptive State - Online Center Is
Connected

Red Icon with clock - InSite ExC activated.

Disrupted State - Online Center Is Connected

Red Icon with GE Logo - InSite EXC activated
and Technical Support can look around on your
Ultrasound system, run diagnostics, gather logs,
and initiate VCO.

Active Messaging State - Online Center Is
Connected

The Ultrasound system has received information
from the GE remote service office.
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InSite ExC Definitions

NOTE:

Here are definitions for the different InSite ExC states:

Virtual Console Observation (VCO). Allows Technical Support
to control Vivid E80/EQO/E95 functionality remotely.

Disruptive. Allows GE'’s Technical Support person to connect to
your Ultrasound system via VCO, to run diagnostics directly on
your Ultrasound system, and to collect system logs. When the
Ultrasound system is in Disruptive Mode, the icons are red.
There are two disruptive states. If you see a telephone with a
clock, then the Ultrasound system is in Disruptive, Not
Connected Mode. If you see a telephone with GE, then the
Ultrasound system is in Disruptive, Connected Mode.

Non-Disruptive. Allows GE's Technical support person to look
around on your Ultrasound system, but not to perform any
service-related functions, depending on whether InSite is
connected. There are two Non-Disruptive states. If you see a
black and white icon, InSite EXC is activated, but not open for
Technical Support access. If you see a yellow icon, InSite EXC is
activated and the Technical Support person can look around on
your Ultrasound system, but cannot perform any service-related
functions.

Connected. InSite EXC is connected.
Not Connected. InSite EXC is not connected.

When Disruptive mode has been activated or a diagnostic has
been run, the message, “Due to Service testing reboot
required,” appears in red at the bottom of the display. It is
recommended that you reboot the Ultrasound system before
use. Make sure you disable disruptive mode before rebooting or
the message will not be cleared.
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Components and Functions (Theory)

Initiating a Request for Service (RFS)

To initiate an RFS,

1.

Contact GE  Queus Machine Queve  Users

5-6

Position the Windows pointer on top of the GE InSite ExC
icon at the bottom of the display.

Press the Right Trackball Set Key. Press Contact GE. This
opens of the RFS screen which sends a service dispatch
directly to GE Service after you fill in the following
information:

e Items with a red asterisk
¢ Problem type

e Problem area

¢ Problem description

e Send

After you have completed filling in all of this information,
press Send to initiate the Request for Service.

Contact Information

- Last * First

* Phone: Ext
E-mail System ID. | LESI0013
Chther System ID
* Problem Type
Service I Applications.
* Problem Area

- Imags Quality
* Problem Description
DatelTina of | 11062012 13:11 How 980 chaacters left
Probiem _l
Cancel

* Fields and sections that are marked with an asterisk are required

Figure 5-2. Request for Service Contact Information
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InSite ExC

Initiating a Request for Service (RFS) (continued)

After you press Send, the following pop-up appears:

Windows Trternet Enploser

A

Figure 5-3. Request for Service Confirmation

All requests for service are listed on the Queue for your review.
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Figure 5-4. Request for Service Queue
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Components and Functions (Theory)

Initiating a Request for Service (RFS) (continued)

You can monitor your RFS as well as RFS’s automatically sent
by the system. The Vivid ES0/E90/E95 can automatically submit
a Request for Service. These are displayed on the Machine
Queue.

Consctien: Ager Bt Conbgured Totak: & {los Sen 0y Stanm

Figure 5-5. Machine Queue
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InSite ExC

Initiating a Request for Service (RFS) (continued)

In addition, you can use the Users screen to identify your
institution’s point of contact for service displatches.

Cl Lawt Fit hone [ Eaal

dd Unet Ramave Satected Usars Sot Dafault Machine Contact
* Last

*Fan

* Fhane

E-mat

- fam Firw Phane Ext Emad

Figure 5-6. Users

Exiting InSite ExC

To exit InSite ExC,

1. Press the Left Trackball Set key.
2. Select Connect To GE.
3. Press the Right Trackball Set key.

The GE Technical Support person then exits Disruptive
Mode and VCO.

4. Reboot your Ultrasound system.
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Components and Functions (Theory)

Introduction

Vivid ESO/E90/E95 overview

The Vivid ES0/E9Q0/E9S is a high performance digital ultrasound
imaging system with total data management.

The Ultrasound system provides image generation in 4D, 2D (B)
Mode, Color Doppler, Power Doppler (Angio), M-Mode, Color
M-Mode, PW and CW Doppler spectra, Tissue Velocity imaging,
advanced Strain and Contrast applications. The fully digital
architecture of the Vivid EBO/E90/E95 Ultrasound system allows
optimal usage of all scanning modes and probe types,
throughout the full spectrum of operating frequencies.

Note regarding USB ports

Depending on the system configuration, USB mass storage may
be disabled on the system. Enabling/disabling of USB mass
storage can only be done by users with administrator rights: Sys
Admin or GE Admin users (see ‘Related information’ on

page 5-10).

When USB mass storage is disabled the following icon is shown
on the status bar: E&3.

Related information

5-10

For more information, refer to ‘System users’ in the chapter
‘Basic operations’ in the User Manual.
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Vivid ES0/E9Q0/E95 overview

Vivid E80/E90/E95 block diagram
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Figure 5-7. Vivid ES0/E90/E95 block diagram
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Components and Functions (Theory)

Signal flow overview

The GTX board(s) in the Front End Processor, generates the
strong bursts transmitted by the probes as ultrasound, into the
body. The Transmit bursts are routed from the GTX board via the
XD bus to the Relay board where the ultrasound probes are
connected.

Weak ultrasound echoes from blood cells and body structure are
received by the probes and routed via the Relay board and the
XD bus to the CRX board. The CRX board amplifies these
signals. Then the signals are A/D converted. .

The digitized signal is transferred via the PCle 16x bus to the
Back End Processor for software beamforming and further
signal prosessing.

The Back End Processor receives input commands from the
User Interface (Operating Panel), handles the communication
with the rest of the Ultrasound system, delivers signals (digital
video) to the LCD screen and the Touch Screen. controls and
delivers digital video signals to an optional, internal, Digital
Video Recorder, provides output to an optional, internal printer.
The communication to the network (Ethernet) is also handled by
the Back End Processor.

System configuration and software

Operating Panel

The electronics

5-12

System configuration is stored on a hard disk drive inside the
Back End Processor.

At power up, all necessary software is loaded from the hard disk
drive.

The user initiates system operation via the Operating Panel
which contains a control panel with different controls for TGC
and an LCD touch display. An alphanumeric keyboard is located
as a drawer below the Operating Panel.

The signal processing electronics in Vivid ES0/E90/E95 is
divided into two card cages:
e Front End Processor (FEP)

The FEP is sometimes called “Front End Card Cage”, “Front
End”, or only “Card Cage”.
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Vivid ES0/E9Q0/E95 overview

Operating modes

For details about the FEP, see:'Front End Processor (FEP)’
on page 5-25.
Back End Processor (BEP)

For details about the BEP, see: ‘Back End Processor (BEP)’
on page 5-34

Vivid ES0/E90/E95 supports these scanning modes:

2D-Mode

M-Mode

Color Mode

PW and CW Doppler

Tissue Velocity Imaging (TVI)

Tissue Tracking

Strain rate

Strain

Tissue Synchronization Imaging (TSI)
4D and Multi-plane Modes

For information about the different scanning modes, refer to the
following chapters in the Vivid ES0/E90/E95 User Manual:

Scanning Modes
4D and Multi-plane Modes
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Components and Functions (Theory)

Top Console with LCD monitor and

Operating Panel

Top Console description
Introduction

The Top Console includes:

¢ LCD monitor on an adjustable arm
e Operating Panel with;
e an ON/OFF switch

* atouch screen and a switch board with controls for
manipulating the picture quality and foruse in Measure
& Analyze (M&A)

e an alphanumeric keyboard (QWERTY keyboard) on a
drawer below the switch board.

* speakers for stereo sound output used during Doppler
scanning/replay
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Top Console with LCD monitor and Operating Panel

Top Console’s location in the Vivid ES0/E90/E95

The Top Console is located on the top of the Vivid ES0/E90/E95,
and includes the Main LCD monitor, the Monitor Arm, the
Operating Panel with the Touch Screen, speakers and an

alphanumeric keyboard as an drawer below the Operating
Panel.

Figure 5-8. Top Console’s location (1.)
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Components and Functions (Theory)

Connection from the Top Console to the rest of the Vivid ES0/E90/E95

The XYZ mechanism

A flexible harness of electrical wires secures the connection
between the Top Console and the rest of the Vivid ES0/EQ0/E95.

The Top Console can be adjusted without moving the complete
Ultrasound system.

It can be moved;

e up/down (Z-axis)

« sideways to the left and to the right (X-axis)

e back and forth (Y-axis)

The vertical movement of the Top Console is motor driven. The
control buttons for the electrical motor are located around the

handles. A gas spring inside the Ultrasound system assists in
the Z-axis (vertical) movement.

The brakes used for locking the Top Console’s X and Y
movement are operated by electrical motors.

The XY Locking mechanism

5-16

In addition to the brakes described above, a Park Lock
mechanism is used to lock the Top Console in the “park position
used during transportation.

Vivid EBO/E90Q/E95 — Service Manual
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Top Console with LCD monitor and Operating Panel

Description of the Locking Mechanism

The figure below illustrates the Park Lock when the Operating
Panel is in the locked position.

6
Figure 5-9. Park Lock in locked position

When the Operating Panel releases, the Threaded Lead Screw
(4) rotates counter clockwise, moving the Lock Nut outwards
and thus lowering the Park Lock Lever downwards and the Park
Lock mechanism is released.

The Threaded Lead Screw (4) then rotates clockwise and
returns to its original position. This is shown in the Figure below.

Figure 5-10. Unlocked position

When the Operating Panel moves into locked position a micro
switch (1) is activated.
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Components and Functions (Theory)

Description of the Locking Mechanism (continued)

The micro switch activation is used by the Motor Controller to
detect when the Operating Panel is in locked position.

The XY (frogleg) brakes will stay ON if the Vivid EBO/E90/E95 is
powered down when the Operating Panel is locked. This
enables release of the Park Lock, initiated by the micro switches
on the Front Handle of the Operating Panel.
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Top Console with LCD monitor and Operating Panel

Operating Panel (Control Panel)

1. On/Off button 9.
2. Patient archive, Probe selection, Protocol 10.

based acquisition, Worksheet and Image review  11.
3. Active mode gain 12.
4. 2D Gain 13.
5. Scan mode selection 14.
6. Zoom 15.
7. Depth 16.
8. Display controls and Annotation

Print and secondary capture

Freeze, 2D Freeze

Measurement and image store

Auto, cursor and angle

Trackball area

TGC sliders

Loudspeaker volume control

Touch panel with adjustment rotaries

Figure 5-11. The Operating Panel

Vivid EBO/E90Q/E95 — Service Manual
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Components and Functions (Theory)

Key illumination

The keys on the control panel are illuminated according to their
availability:
< lllumination in green: The key function is currently active.

¢ lllumination in yellow: The key function is available (but
not active) in the current state of the scanner.

* Noillumination: The key is not available in the current state
of the scanner.

The alphanumeric keyboard

The alphanumeric keyboard is situated on a drawer under the
control panel.

Key

Description

F1

Displays the online version of the user manual. Also available from Utility/
Help on the Touch panel.

F2

Displays the configuration dialog box, allowing user configuration of various
settings on the scanner. Some settings are configured for each application.
Press Appl. to access application-specific settings. Also available from Utility/
Config on the Touch panel.

F4

Displays the DICOM spooler window. The DICOM spooler is used for checking
the current job’s status when a job is saved or when the total spooler status on
the right of the Archive windows displays an error. Also available from Utility/
Spooler on the Touch panel.

5-20
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Main Console

Main Console

Main Console description

The Main Console consists of a frame that acts as the skeleton
of the Ultrasound system. The other parts, listed below, are
mounted to the frame. The outside of the Main Console is
covered with plastic covers.

The Main Console hosts the:

Patient I/O

Front End Processor (FEP)

Back End Processor (BEP)

I/0 Rear Panel (BEP 1/0O Board)

Optional B/W printer

Power Supply

Lifting mechanism for the Frog Leg and Top Console
Rear handle

Front and Rear Casters with lock and brake mechanism

Vivid ES0/EQQ/E95 — Service Manual 5-21

GC091052 Rev. 3



Components and Functions (Theory)

Air Flow control

Air Flow components

Software control

5-22

The Air Flow control includes the following components:

e airfilter in the air intake on the back of the Vivid ES0/E90/
E95

+ fansinside the Vivid ESO/E90/E95

e temperature sensors several places inside the Vivid E80/
E90/E95

* temperature control software, running on the BEP

Software, running on the BEP, samples the temperature on each
Sensor.

« If the temperature rises, fan speed (and air flow) is
increased.

» If the temperature decrease, the fan speed decrease.

If the temperature increase over a pre-defined level for each
sensotr, the Vivid ES0/E90/E95 will shut down. It will then need to
rest for a period of time, until the temperature inside the Vivid
E80/E9Q0/E9S has decreased to an acceptable value, before it is
possible to turn it on again.

If the Ultrasound system power down due to high temperature
inside the Ultrasound system, it may indicate that the air filter
need to be dusted or it may indicate a failure situation.
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Air Flow control

Location
Table 5-2:  Location
ITEM DESCRIPTION LOCATION
1 Air Filter on the rear of the Vivid ES0/E90/E95
2. Fan unit below Vivid ES0/EQ0/E95’s Card Rack (Front
End Rack).
3. Temperature sensors distributed on the cards in the Card Rack
(Front End Rack).
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Components and Functions (Theory)

Casters and brakes

Casters and brakes description

The Vivid ES0/E9Q0/E95 has four casters (wheels), two Front
Casters and two Rear Casters.

5-24

All Casters are mounted on swivels so they can change
direction as needed.

The Front Casters can be locked in fixed directions.

Three plastic pedals, used for controlling the brakes and
direction locks, are located at the front of the Ultrasound
system.

The pedals are mounted on the Pedal Mechanism.
The Pedal Mechanism has these functions:

e direction lock

e parking brake

« release the two other functions, if activated

The direction lock and brakes are operating on the front
wheels. A lever placed on each of the front wheels give the
interface to the pedal mechanism. These levers are
engaged by rods being moved by a rotating bracket
(Bracket Rotation). When the mechanism is engaged in
either position, the pedal will not move back into a neutral
position. This is to indicate which function that is activated. It
will then be needed to release this by the release pedal.

The Rear Casters have brakes that are operated individually
for each caster.
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Front End Processor (FEP)

Front End Processor (FEP)

Front End Card Rack general description
Introduction

The Front End Card Cage / Card Rack with the electronics is
also called the Front End Processor (FEP).

installation in the wrong rack position. Do not change the
color-keys position. Don't insert a card in the wrong position in
the card rack. If the power is turned on with a card placed in the
wrong position, the Vivid ES0/E90/E95 will be destroyed.

f CAUTION The cards have color-keys on the connectors to prevent

FEP’s location

The FEP is located on the right side of the Vivid ES80/E90/E95,
behind the Right Side Cover.

FEP cards overview

These cards are included in the FEP:

* Relay board

e Transmitter board

¢ CRX board

e cSound Power Module

* Front Plane boards (Transducer bus boards)
e Backplane

Vivid ES0/EQQ/E95 — Service Manual 5-25
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Components and Functions (Theory)

Transmitter board (GTX)

Location (GTX)

Figure 5-12. GTX TLP-192 board location
LEDs
T e S Sl
_,‘ | TE Jim e e I-El
Figure 5-13. LEDs on GTX-192
Table 5-3:  LEDs on the GTX-192 board
LED Color Description Comments
Ds1 Red DAVID_RESET
Ds2 Green DCM_LOCKED
DS3 Green VSS, VDD_DR1 & VLL Start up: Lit
GOOD Normal Operation: Lit
DS4 Green TX_TRIGGER Lit during scanning
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Front End Processor (FEP)

Table 5-3: LEDs on the GTX-192 board (Cont'd)

LED Color Description Comments

DS5 Green DIGITAL POWER GOOD Start up: Lit
Normal Operation: Lit

Dsé Red FPGA_CTRL_REG(0)
DS7 Red DAVID_ERROR
DS8 Red GLOBAL_RESET
DS9 Red DAVID_CRC_ERROR
DS10 Yellow CW MODE LED Lit in CW mode
Ds11 Green INIT_B
Ds12 Green DONE

Vivid EBO/E90Q/E95 — Service Manual
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Components and Functions (Theory)

Relay board (GRLY)

GRLY location

Figure 5-14. Location

The Relay board is located in the Front End Rack on the end
nearest to the front of the Vivid ES0/E90/E95.

LEDs
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Figure 5-15. LEDs on the Relay board
Table 5-4:  LEDs on the Relay board
LED Color Description Comments
DS1 Green STATUS_LED Green when probe is present in
connector #4
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Front End Processor (FEP)

Table 5-4: LEDs on the Relay board (Cont'd)

LED Color Description Comments

DS2 Green -5V AVEE Lit

DS3 Green +12v Lit

DS4 Green VvCC Lit

DS5 Green LvDC Green when probe is present in
connector #2, #3 or #4

DS6 Green +3V3 Lit

DS7 Green DLP_AUX Lit

DS8, DS9, DS10, DS11 AND DS12 ARE DEBUG LEDS FOR PROBE CONNECTOR #4

DS8 Green DLP AUX (-3.3V) Lit when 4V probe is active in
connector #4

DS9 Green DLP +12V Lit when probe is active in connector
#4

DS10 Green DLP LVDC Lit when probe is active in connector
#4

DS11 Green DLP PMX_VPP (+100V) Lit when probe is active in connector
#4

DS12 Green DLP PMX_VNN (-100V) Lit when probe is active in connector

#4

Vivid EBO/E90Q/E95 — Service Manual
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Components and Functions (Theory)

CRX board
Location
Figure 5-16. CRX board location
LEDs
Table 5-5: LEDs on the CRX board
LED NAME COLOR Comments

DS1 CRX_PWROK Green

DS1_4 LED_ON Yellow

DS1_5 LED_ON Yellow

DS2 DEBUG_LED_ON<0> Yellow

DS2_4 LED_ON Red

DS2_5 LED_ON Red

DS3 DEBUG_LED_ON<1> Red

DS3 4 LED_ON Green

DS3 5 LED_ON Green

DS4 DEBUG_LED_ON<2> Green

DS5 POWER_ON_RED_LED | Red

_OFF

DS6 DEBUG_LED_ON<0> Yellow

DS7 DEBUG_LED_ON<1> Red

DS8 DEBUG_LED_ON<2> Green

DS9 DEBUG_LED_INTER Red
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Front End Processor (FEP)

Table 5-5: LEDs on the CRX board

LED

NAME

COLOR

Comments

DS10

DEBUG_LED_ALLWAS_
BLINK

Red - Blinking

Vivid EBO/E90Q/E95 — Service Manual
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Components and Functions (Theory)

Front Plane boards (XD BUS)
General description

The two Front Plane boards plug into the rear edge connectors
on the Relay Board, the GTX Board and the CRX Board.

The XD signals, TX and RX signals to and from the probes (via
the Relay Board) are routed via these boards.

Location
The Front Plane boards plugs into the connectors on the rear of
the Relay board, the GTX board and the CRX board.
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Front End Processor (FEP)

cSound Power Module (CPM)

Location

Figure 5-17. Location of the cSound Power Module
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Components and Functions (Theory)

Back End Processor (BEP)

Introduction

The Back End Processor is a computer, designed specially for
the use in the ultrasound scanners made by GE.

Signal flow and processing

The Back End Processor receives the digitized ultrasound data
from the CRX board in the Front End.

It performs beam forming, process the Color Flow, Doppler,
M-Mode and 3D/4D data calculations.

It also performs scan conversion to pixel domain, and drives the
Ultrasound system’s monitors.

To be able to handle all the tasks, the BEP has two graphics
adapters, where one is used for beam forming and other
data-intensive tasks, and the other is used to drive the displays.

Location of the Back End Processor (BEP)

The BEP is located on the left side, inside the Vivid ES80/E90/
E95, behind the Left Side Cover.

BEP description
Inside the EMC enclosure house

The following main parts are located inside the EMC enclosure:

« main board with Intel's Sandy Bridge and Ivy Bridge
architecture and connectors for extension cards, hard disk,
front end, front module and Pat I/O

* power supply (PSU board) for generation of local voltages
* two graphical adapters

* hard disk drive

e /O board on the rear of the BEP
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Back End Processor (BEP)

Outside the EMC enclosure house

Customer USB

. SPDLED @
U * =
. . Customer USB

ACTLED ACTLED

Figure 5-18. BEP Front Panel

Front Panel with:
» status light (LED) for hard disk activity

e status lights (LEDs) network speed (upper LED) and
network activity (lower LED)

e two USB ports

Patient 1/0 with AUX, Phono and ECG connectors
BEP 1/0 board (available from the BEP’s outside)

BEP’s side connectors

Connectors on the BEP’s side:

J21: Upper LCD Video Out

J6: Digital Audio Out

J22: A/V Out

Test Connector

J7: USB - Operating Panel buttons
J28: USB - XYZ Motor Controller
Spare USB

J26:USB - BW printer

Spare USB

J4: USB - Main Power Supply
Spare USB

Spare USB

J3: SATAL1 - DVD

J2: SATA - Spare
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Components and Functions (Theory)

BEP’s top connectors

Connectors on the BEP's top:

J1: Main PS, 48V, 5V In
J5: Video OP Touch Panel

BEP’s rear connectors

Inside the BEP

On the main board

5-36

The following connectors are available on the BEP’s rear, and
available on the rear of the Ultrasound system):

LAN 10/100/1000
2xUSB

L and R Audio out
Customer Video Out

J55: Front End Rack (PCle x16 to CRX)
J31: Front End Rack (5V, 24V, 1°C, shutdown)

J27: Debug / Service
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Back End Processor (BEP)

LEDs

LEDs on the BEP’s front cover

®
Customer USE
SPOLE @

w ®

@_ _b,_. Customer USB
ACTLED ACT LED ( : )

Figure 5-19. LEDs on BEP’s front panel

Table 5-6: LEDs on BEP’s front panel

Item LED name Description

1 ACT LED HDD Activity

Blinks when the hard disk drive is active.

2. SPD LED Network Speed

* 1000 Mbit: Green Light
e 100 MBit: Amber Light

3. ACT LED Network Activity

Lit (green)

LED on the BEP’s Rear Panel

The LED on the Rear Panel indicates Post Codes:
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Components and Functions (Theory)

BEP Power Supply

BEP
12v GPGPU Ll Front
. {Dual wickh) T Module
12v [
----------------------- #= Pat 10 incl
s | ECG
12v -
45V - GPU 1
T [ [
.............................. L ovetb 00 00 00000 | i Frentend
Svisth 12v
cid = HDD
PSU - Board S\t o m

12w 10 = Board

5Vsth

Figure 5-20. BEP power distribution

NOTE: The BEP Power Supply does not handle AC voltages.

It receives its 48V input voltage from the Vivid ES0/E90/E95’s
Main Power Supply.

Dedicated control signals, are used for controlling the BEP
Power Supply.

Graphics adapters
e General purpose Graphics Processing Unit (GPGPU)
*  Graphics Processing Unit (GPU)

Internal storage devices

e Hard Disk Drive (HDD) (for product software and data
storage)
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Power distribution

Power distribution

Main Power Supply

General description

The Main Power Supply’s main task is to galvanically isolate the
Vivid E80/E90/E95 from the on-site mains power system and to

supply the various internal subsystems with DC voltages above
+/- 8Vpc.

Two 115 V5 outputs for use by internal peripherals, are also
included.

Power from the wall outlet (100 V¢ to 230 V¢, 50/60 Hz) is
connected to the Main Power Supply.
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Components and Functions (Theory)
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Figure 5-21. AC/DC Power Block Diagram
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Power distribution

General description (continued)

The Main Power Supply delivers the needed voltages to the rest
of the Ultrasound system:

Internal peripherals (115 Vc)
Front End Rack (DC power with several voltages)

o +24 VDC
b +/- 15 VDC
o +/- 6VDC

Front End Rack (TSV1 and TSV2 for the transmitters)

e TSV1: +/-2.5Vpc to +/-95Vpc

o TSV2: +/-2.5 Vpc to +/-95Vpc

Front End Rack (PMX for the probe channel multiplexers
inside some probes) +/-100Vpc

Back End Processor (48 Vpc)

Operating Panel, LCD, XYZ motors (48 Vpc)

The mains cord has plugs in both ends. A female plug connects
to the Ultrasound system and a male plug to the wall outlet.

Temperature Control

The Main Power Supply is equipped with internal fans with
variable speed for temperature control.

Both the temperature of the air entering the power supply and
leaving the power supply are measured.

The fans are controlled by software.

LEDs

There are no LEDs on the Main Power Supply.
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Components and Functions (Theory)

cSound Power Module (CPM)

General description

The cSound Power Module is a DC/DC power supply board for
the CRX, but also for the GTX-TLP192 digital sections.

The fans below the cSound rack are also controlled from the
Power Module.

cSound Power Module

2av

ACIDC
Power Supply

oe -
Tache .

126 bus | |

Figure 5-22. CPM Block Diagram

LEDs

A green LED is lit when all PM outputs are within nominal value.
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Input and Output (I/0) modules

Input and Output (I/0O) modules

Patient I/O (Physio)
General description

NOTE: The ECG functionality of the Patient I/O module is not intended
for patient monitoring nor to support alarm functionality. This
input is intended as a tool for easier synchronization of images
and cineloop control during ultrasound examinations.

The Patient I/O panel is located on the front of the Vivid E80/
E90/E95.

Figure 5-23. Patient /0O Panel

The Patient IO contains the electronics for:

e Analog inputs - AUX (Pressure/Pulse)

« ECG
« PHONO
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Components and Functions (Theory)

General description (continued)

Patient I/O location

5-44

The three inputs are separately isolated due to safety
requirements.

®

®
7
®

AUX
(Pulse/Pressure)

®

Phono

ECG

AUX (Pressure/Pulse)

Digital Trace Data, USB2 to BEP

PODNPE

Figure 5-24. Patient I/O - block diagram

The patient leads for ECG can be rotated by software (i.e. it is
possible to change between Lead I, Il and Il by pushing a
button).

The module extracts respiration from the ECG input signals.

The scanned image that is displayed, is synchronized with the
ECG, respiration and PHONO traces. In M-Mode or Doppler, the
traces are synchronized to that particular mode's sweep. The
operator can control the gain, the position and the sweep rate of
the traces using the assignable controls.

AUX is capable of handling a Pressure/Pulse signal.

The Patient I/O is located at the front of the BEP with the
connector panel available from the front of the Ultrasound
system.

For illustration, see: Figure 5-23.
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Input and Output (I/0) modules

BEP I/O Board

General description

Location

The BEP 1I/O board is the interface between the BEP and
the rest of the Ultrasound system.

The BEP 1/O board is plugged into a connector on the BEP'’s
main board.

The DVI signals are received via cable from the Display
GPU.

The 1/0 board is located inside the BEP with some connectors
available on the rear of the Ultrasound system and some
available inside the Ultrasound system.

Connectors on the I/0O Rear Panel

2 x USB 2.0 (via HUB)
Audio Line Out L+R
DVI-out (external monitor)
Giga bit LAN

Connectors on the I/O Side Panel (inside the Ultrasound system)

Test connector (used by manufacturing)
8xUSB 2.0

2 X eSATAp

DVI-D out (System Monitor)

Digital Audio out

Operating Panel Audio out
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Restart Vivid ES8O0/EQQ/E95 after

diagnostics

Always shutdown the Ultrasound system and reboot after a
diagnostics session.
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Chapter 6

Service Adjustments

This chapter describes how to adjust the Vivid E80/
E90/E95.
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Service Adjustments

LCD Monitor adjustments

Cautions and Warnings

CAUTION To avoid injury when you move the LCD monitor and the
monitor arm, do not put your finger, hand, or object on the joint
of the monitor or the monitor arm.

Be aware of pinch points at hinges when adjusting LCD Arm and
LCD Monitor.
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LCD Monitor adjustments

LCD backlight adjustment

Accessing the main LCD and touch screen backlight adjustments

1. Select Utility on the Touch Screen.
2. Ensure that Page 1 of 2 is selected.

Backlight and blue tint adjustment

On the Utility screen - Page 1 of 2, you can adjust the Backlight
and the Blue tint on the Main LCD screen and the Backlight on
the Touch Panel (TP).

* Adjust the left most rotary to adjust the LCD Backlight.

e Push and adjust the left most rotary to adjust the LCD Blue
Tint.

* Adjust the second rotary from the left side, to adjust the
Touch Panel (TP) Backlight.
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Adjust LCD brightness and contrast

Select Page 2 of 2 on the Utility screen.

Brightness

&

Figure 6-1. Select Test Image

* Adjust the left most rotary to adjust the Main LCD’s
Brightness.

e Push and adjust the left most rotary to adjust the Main
LCD’s Contrast.
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Chapter 7

Diagnostics/Troubleshooting

This chapter describes how to setup and run the tools
and software that help maintain image quality and
system operation. Very basic host, system and board
level diagnostics are run whenever power is applied.
Some Service Tools may be run at the application level.
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Diagnostics/Troubleshooting

Service safety considerations

DANGER DANGEROUS VOLTAGES, CAPABLE OF CAUSING
A A DEATH, ARE PRESENT IN THIS EQUIPMENT. USE
EXTREME CAUTION WHEN HANDLING, TESTING

AND ADJUSTING.

E95, some metal surfaces may be warm enough to pose a

f WARNING If the covers are removed from an operating Vivid ES80/E9Q0/
potential heat hazard if touched, even while in shutdown mode.

safety shoes, safety glasses, and kneeling pads, to reduce the

f WARNING Use all Personal Protection Equipment (PPE) such as gloves,
risk of injury.
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Gathering Troubleshooting Data

Gathering Troubleshooting Data

Purpose of this section

Trouble images and system data (logs) can be acquired at the
Ultrasound system or through remote diagnostics (InSite).
These data can be used to perform service at the Ultrasound
system, or can be sent back to the manufacturer for analysis.

Collect Vital System Information

The following information is necessary in order to properly
analyze data or images being reported as a malfunction or being
returned to the manufacturer:

Product Name = Vivid ES0/E90/E95
Select Config (F2) > About screen.

* Applications Software

* Application Software revision

»  Software medium’s part number
e System Software

e System Software revision

« Software medium’s part number
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Diagnostics/Troubleshooting

Collect a ‘trouble image’ with logs

7-4

NOTE:

NOTE:

If the Ultrasound system should malfunction, press the Alt+D
keys simultaneously. This will collect a screen capture of the
monitor, system presets and several log files in a date and time
stamped “.zip” file.

This function may also be used to make a Print Screen (screen
dump).

The Alt+D function is available at all times.
When Alt+D is pressed, a menu box appears that allows for;

e aplace to enter a description of the issue
e acheck box to indicate a Ultrasound system lockup
e achoice to Export to a pre-formatted removable media or

save to the Export directory D: drive (for remote viewing
through InSite).

You MUST select one of the available devices as the destination
device if it is to be different than the default Export directory on
the hard drive.

The screen capture is a bitmap which eliminates the possibility
of artifacts from compression.

System problem reporting

1. Type description of issue here 5. Progress bar
2. Selectif you've had a system 6. See: ‘Advanced log options’ on
lockup (after restart) page 7-5.
3. Select where to store the report 7. See: ‘Advanced log options’ on
4. Select this button when ready to page 7-5.
Save and Export 8. Exit

Figure 7-1. System problem reporting (ALT+D dialog box)
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Gathering Troubleshooting Data

Advanced log options

Extensive Log enables the creation of a log file containing
additional information for the selected functionality.
Options enables creation of a log file based on a selected
bookmark or for a user configurable time frame. Different
type of information can be selected to be part of the log file.
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Diagnostics/Troubleshooting

Screen captures

Purpose of this section

To capture screen images that can be used for diagnostic and
troubleshooting purposes.

Ctrl+PrintScreen shortcut

A Ctrl+PrintScreen shortcut is available for quickly capturing the
image displayed on the Ultrasound system. Images captured
using this shortcut are saved in the D:\export directory using
both the JPEG (.jpg) and raw DICOM (.dcm) formats.

The InSite connection will have access to the export folder on
the “D:” drive to retrieve these images. This feature will allow the
customer to quickly and easily acquire images that can then be
viewed by the Online Centre (OLC).
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Screen captures

Capture a screen image using the shortcut

Follow the steps in this procedure to capture a screen image:

1. With the desired image displayed on the screen, press Ctrl
and PrtSc (print screen) keys simultaneously.

2. From the touch panel, select: Utility > Service > Utilities >
Common Utilities > Image Compress & Delete Utilities.

3. Select the check box for the image(s) you want to save in
the D:\export directory.

4. Select Compress Files.
A compressed file of the images is stored in D:\export. You
may rely on the date and time of the Ctrl+PrtSc procedure to
identify the most recent image recorded.
The uncompressed files are stored in:
d:\export\service\image.
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Troubleshooting

XY Lock is not working

Related information:

Follow the steps below to resolve this issue:

1.
2.

Run the XYZ Test Program and select Fix Lock.

If the Lock still does not respond when pushing the buttons
in front of the UI, release the Lock manually.

Remove the Park Lock and adjust it manually.

‘Test the motor controller’ on page 7-10

XY Brake Motors Troubleshooting

NOTE:

Z Movement fails

7-8

Cables are not labeled at the XY controller, so right side and left
side motors are not defined.

When troubleshooting the XY brake motors, keep this in mind:

The rear motors are #1 and #3.
The front motors are #2 and #4.
Motor #1 and #2 are on the same side.

Motor #3 and #4 are on the same side (opposite to motor #1
and #2).

If you are in a silent environment, it may be possible to hear
which motor is activated during the test.

If it is impossible to lower the Top Console but moving it
upwards works OK, one of the control switches is stuck in
the “Up” position.

If you have to help the Top Console up when moving
upwards, but the motor assistance work OK when lowering
the Top Console, the gas spring inside the Z Mechanism is
failing:
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Troubleshooting

NOTE: The Gas Spring is not replaceable. Replace the complete
Z-Mechanism if the Gas Spring seems to fail.

« Replace the Z Mechanism.
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Diagnostics/Troubleshooting

Motor controller test

Introduction

This test program tests the XYZ Motor Controller. It also
includes a software recovery procedure for Lock Release.

Test the motor controller

Follow this procedure to start the motor controller test:

1.
2.

7-10

Power up the Ultrasound system.

After initialization is complete, press CONFIG... on the
Utility tab on the Touch Panel.

Log on as ADM.

Select System from the bottom of the menu that appears on
the monitor.

Select Test.

System

Figure 7-2. Test screen
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Troubleshooting

Test the motor controller (continued)

[® XYZ - USB Test

6. Select MotorController Test.
The following dialog is displayed on the screen.

Controller VPD
Softvare Version: - Revigion: -

Upgrade S Version: [[TH] Revision: [II]

Serial Humbar String
Part Number
Hacdware version
Hardware Func. Rev.
Brake version

Lock version

Z version

= Ham © UpiDonnz 20 [
" lock Close

© Brake1cose gy Siatus 00
" Erake 2 close Open Close
" Brake 3 close

© Braked close Mr 12341234

W FIRfier v =5 Eacuest Data Continuously

ErakeOpenStep <21 LockOpenStant < 50
BrakeCloseStart < 46 LockDpenStop » 33
BrakeClosaStop > 70 LockClosaStart < 30

0o

$34

Figure 7-3. Motor Controller Test dialog

7. Select the Fix Lock button.

If in a quiet environment it should be possible to hear the
Lock Engine engage for a few seconds.
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Diagnostics/Troubleshooting

Test the motor controller (continued)

8. Check if the Lock function works now.

If the lock still does not work, try to press the TestXY button
and wait for this dialog to appear:

¥ XY Test - image s

............

Figure 7-4. TestXY results
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Chapter 8

Replacement Procedures

This chapter describes how to remove and install, or
replace, modules and subsystems in the Vivid ES80/E9Q0/
E95. It also describes how to reinstall the software.
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Replacement Procedures

Warnings and important information

Warnings

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

ok wbn

Ultrasound System components may be energized.

WARNING Because Qf the Iimite_d accessto cab?r?ets and equip_mgnt in the
field, placing people in awkward positions, GE has limited the
lifting weight for one person in the field to 16 KG (35 LBS).
Anything over 16 KG (35 LBS) requires 2 people.

WARNING At least two persons are needed when replacing casters
(wheels) or adjusting brakes.

WARNING DQ NOT touch any boards with int_egrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

“ equipment.
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Warnings and important information

NOTE: Use an ESD compatible work space or the ESD-kit during parts
replacement.

WARNING The waste of electrical and electronic equipment must not be
disposed as unsorted municipal waste and must be collected

separately.

Please contact the manufacturer or other authorized disposal
company to decommission your equipment.

f WARNING Spare Part order for Vivid ES0/E90/E95 VET:

The same spare parts used in the current Vivid EB0/E90/E95
consoles can be used in the veterinary consoles.

When ordering any of the following, the Vet label(s) MUST be
ordered as they need to be applied to the new part:

e Side Covers - require label P/N: 5447716

e Back Cover - require label P/N: GB200182

¢ Probes - require label P/N: 5454608

environment, return any used/unused spare parts with the
purple scrap marking label (regardless of the actual condition
of the part) and add a description on the label stating that the
items were removed from a veterinary environment.

f CAUTION When performing replacement procedures within a veterinary

Returning/shipping probes and repair parts

Equipment being returned must be clean and free of blood and
other infectious substances.

GE policy states that body fluids must be properly removed from
any part or equipment prior to shipment. GE employees, as well
as customers, are responsible for ensuring that parts/equipment
have been properly decontaminated prior to shipment. Under no
circumstance should a part or equipment with visible body fluids
be taken or shipped from a clinic or site (for example, body coils
or an ultrasound probe). The purpose of the regulation is to
protect employees in the transportation industry, as well as the
people who will receive or open this package.
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Replacement Procedures

8-4

NOTE:

The US Department of Transportation (DOT) has ruled that
“items that were saturated and/or dripping with human blood
that are now caked with dried blood; or which were used or
intended for use in patient care” are “regulated medical waste”
for transportation purposes and must be transported as a
hazardous material.
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Manpower - When two persons are needed

Two persons are required for:
* Casters Replacement

The rest of the replacement procedures can be carried out by
one person.

Tools needed for servicing Vivid ES0/EQQ/E95

The following tools (TORX bits or drivers) are needed to service
the Ultrasound system. Screw diameter and standard torque
values are also included. If the torque is not indicated with the
procedure, hand tighten the screws/nuts.

Table 8-1:  Tools used for servicing the Vivid EBO/E90/E95

ITEM NO. TOOL SIZE TORQUE COMMENTS
1 BIT # TX-10 M2.5 « Use Torque specified in
procedure.
2. BIT # TX-15 M3 . -
e If the torque is not indicated
3. BIT # TX-20 M4 with the procedure, hand
) tighten the screws / nuts.

' BIT #TX-25 M5 e 90 degree “L” are suggested.
5. BIT # TX-30 M6 e Afull set of 90 degree “L” TORX
N BIT # TXA5 M10 wrenches are recommended.
7. FLAT BLADE 3.2 mm

DRIVER
8. FLAT BLADE 4 mm
DRIVER
9. FLAT BLADE 6 mm
DRIVER
10. PHILLIPS PH1
DRIVER
11. PHILLIPS PH2
DRIVER
12. PHILLIPS PH3
DRIVER
13. HEX KEY 5 mm (Unbrako Key /
Allen Key)
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Replacement Procedures

Table 8-1:  Tools used for servicing the Vivid ES0/E90/E95 (Cont'd)

ITEM NO. TOOL SIZE TORQUE COMMENTS
14. HEX KEY 8 mm (UNBRAKOKEY/
ALLEN KEY)
15. HEX KEY 10 mm (UNBRAKOKEY/
ALLEN KEY)
16. HEX KEY M12 REAR (UNBRAKOKEY/
CASTERS: ALLEN KEY)
130 Nm
17. Nut Driver 5mm
18. Nut Driver 3/16 inch
19. Torque Up to 130 Nm | Heavy mechanical parts may need
Wrench a specific torque. Each procedure
will indicate the torque needed.
20. WHEEL N/A N/A FC200829
CHANGE KIT . Wooden
wedge
* Bevel edged
board
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Loading the software

Loading the software

Loading the software from Usb Flash Drive (UFD)

Power down the Ultrasound system.
Remove all external USB devices.

Install the UFD in one of the USB ports on the Ultrasound
system.

Power on the Ultrasound system and at the same time
press and hold the F11 key on the alphanumeric keyboard
until you get the first menu on the screen.

Follow the instructions on the screen.
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Replacement Procedures

Setup after software loading

When to use this procedure

Use this procedure if all partitions on the HDD have been erased
during the software load.

Procedure for setup after software loading

1. Restore the Patient Archive and System Configurations
from the backup you made before the software loading.

For instructions, see: “Data Backup and Restore” in the
User Manual.

2. Install the network printer (if any).
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Replacing covers and bumpers

Replacing covers and bumpers

Side covers replacement

Read and follow

é WARNING

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

ok wbn

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.
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Remove the side covers

NOTE:

The removal procedure is easier if the rear lock is released first,
and then the front lock.

The Side Covers are “clicked” on to the Ultrasound system with
two locks, located at the lower end of the cover. Two rectangular
holes give access to the locks. By inserting a #1 Phillips
screwdriver (10 - 16 cm / 4 - 6 inch length) (or similar size and
length tool) into the holes and bending the handle on the
screwdriver down to the floor, one lock at a time, you can
release the locks. You may need to pull the cover outwards at
the same time, to release the lock mechanism.

Follow these steps to remove one of the side covers:

1.

o ok w

Install the side covers

8-10

Push a #1 Phillips screwdriver into one of the rectangular
holes in the Side Bumper until it reaches the lock
mechanism.

Push the handle on the screwdriver downwards to release
the lock.

Repeat the steps above for the other lock.

Lift the cover forward and up to remove it.

Set it away on a safe place until you need it again.
Repeat the steps above to remove the other side cover.

Follow these steps to install the side covers:

1.

Align tabs at the top inside of side cover with the slots on top
cover.

Place the top edge of the side cover so it hooks onto the top
cover.

Align and squeeze the front edge of the side cover to latch it
into place.

Position the side cover’s side lock first.
Position the side cover’s front lock.

Align and squeeze the bottom front of the side cover to latch
it into place.

Position the side cover’s rear lock, lifting up the rear tab and
guiding it into place.

Align and squeeze the bottom rear of the side cover to latch
it into place.
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Replacing covers and bumpers

Verification

Perform the following steps to verify that the product is
functioning as intended after this replacement:

1.
2.

Connect cables and probes you removed earlier.

Power up the Vivid ES0/E90/E95 to verify that it operates as
intended.

Top Cover replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o bk wbd

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1.
2.
3.
4,

Remove the Top Cover

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.
Remove the Side Covers.

Follow these steps to remove the Top Cover:

1.

Remove two screws.
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Replacement Procedures

a - Rear Handle

Figure 8-1. Top Cover fixing screws (seen from above)
2. Remove the Top Cover.
Install the Top Cover

Follow these steps to install the Top Cover:

1. Position the Top Cover onto the Front Cover at the four
hooks.

Figure 8-2. Hook Top Cover onto Front Cover (seen from front)

2. Hook Top Cover onto the Front Cover.
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Figure 8-3. Hook Top Cover onto Front Cover (seen from side)
3. Install and tighten the two screws.

Verification

Perform the following steps to verify that the product is
functioning as intended after this replacement:
1. Connect cables and probes you removed earlier

2. Power up the Ultrasound system to verify that it operates as
intended.
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Replacement Procedures

Foot rest bumper replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.

o~ wDnN

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

2. Disconnect the mains power cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
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Foot rest bumper removal

NOTE:

The foot rest bumper is fixed with snap locks.
Follow these steps to remove the foot rest bumper:

1.

Pull the foot rest bumper upwards and over the pedals to
release the snap locks, while freeing the side latches.

You may need to push down the pedals to be able to
remove the foot rest bumper.

In the illustration below, the side cover was removed to be
able to view the side latch. You don't need to remove the
side cover to perform this procedure.

Figure 8-4. Side latch

Foot rest bumper installation

Follow these steps to install the foot rest bumper:

1. Position the foot rest bumper in place.
2. Push the foot rest bumper down and over the pedals.
You may need to push down the pedals to be able to place
the foot rest bumper.
3. Install the side covers, if they were removed.
Verification
Perform the following steps to verify that the product is
functioning as intended after this replacement:
1. Connect cables and probes you removed earlier
2. Power up the Ultrasound system to verify that it operates as
intended.
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Replacement Procedures

Front cover replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.

o~ wDnN

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the side covers.

Remove the top cover.

Remove the foot rest bumper.

S
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Replacing covers and bumpers

Front cover removal

Follow these steps to remove the front cover:
1. Unscrew the two (2 pc) screws that fix the front cover
assembly to the chassis.

2. Pullthe upper end of the front cover out and upwards to free
it from the pedals and the frame.

Front cover installation

Follow these steps to install the front cover:

1. Thread the front cover so it fits in between chassis and
pedals.

2. Align the front cover guide pins with holes in the frame.

3. Fasten the front cover with two (2 pc) screws and washers.

NOTE: Orientate the washers as illustrated in the detail in the figure
below.

Figure 8-5. Fixing screws with washers

4. Install the foot rest bumper.
5. Install the top cover.
6. Install the side covers.
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Replacement Procedures

Verification
Perform the following steps to verify that the product is
functioning as intended after this replacement:
1. Connect cables and probes you removed earlier
2. Power up the Ultrasound system to verify that it operates as
intended.
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Replacing covers and bumpers

Plate connectors “/guide replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o~ wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

No o~ wDdN

Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the side covers.

Remove the top cover.

Remove the front cover.

Remove the foot rest bumper.
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Replacement Procedures

Plate connectors “/guide removal

The plate connectors V/guide is attached with hatches.

Perform these steps to remove the plate connectors W/guide:

1.
2.

Use a flat bladed screwdriver to loosen the hatches.
Remove the Plate Connectors w/Guide

Plate connectors W/guide installation

Verification

8-20

Perform these steps to install the plate connectors V/guide:

1.

o s~ N

Position the plate and snap it into position.
Install front cover.

Install Foot rest bumper.

Install top cover.

Install side covers.

Perform the following steps to verify that the product is
functioning as intended after this replacement:

1.
2.

Connect cables and probes you removed earlier

Power up the Ultrasound system to verify that it operates as
intended.
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Replacing covers and bumpers

Filter cover and filter replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.

o~ wDnN

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system
2. Disconnect the mains power cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.

Filter cover and filter removal

Follow these steps to remove the filter cover:

1. Gently pull the filter cover out and away from the Ultrasound
system.

2. Inspect the filter, and clean if necessary.

Filter and filter cover installation

Follow these steps to install the filter and the filter cover:

1. Install the clean (and dry) filter.

2. Place the filter cover into position and press the filter cover
top corners until the filter cover locks engage.
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Replacement Procedures

Verification
Perform the following steps to verify that the product is
functioning as intended after this replacement:
1. Connect cables and probes you removed earlier
2. Power up the Ultrasound system to verify that it operates as
intended.
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Replacing covers and bumpers

Rear cover replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o~ wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When servicing parts of the Ultrasound system where there is

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

exposure to voltage greater than 30 volts:

1.

o s~ wDn

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

When preparing for the replacement, you must perform the
following steps:

1.

No gk~ wd

Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external I/O cabling.
Remove both side covers.

Remove the rear bumper.

Remove filter cover at rear.

Remove filter.
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Replacement Procedures

Rear cover removal

Rear cover installation

Verification

8-24

Follow these steps to remove the rear cover:

1.
2.

Remove two screws on each side of the Rear Cover.
Lift the Rear Cover away.

Follow these steps to install the rear cover:

1.

© N o

Position the lower edge of the rear cover into place on the
rear of the Ultrasound system frame.

Tilt the top edge of the rear cover toward the Ultrasound
system frame.

Be sure the Z mechanism’s manual release handle extends
through the air vent on the rear cover.

Position the rear cover into place.

Gently pull up on the Z mechanism’s manual release handle
to confirm proper position through the rear cover air vents.

Install the four screws, two on each side. Install the two
lower screws first, then the upper screws.

Inspect the filter, and clean if necessary.
Install the filter.

Install the filter cover.

Install the rear bumper.

10. Install the side covers.

Perform the following steps to verify that the product is
functioning as intended after this replacement:

1.
2.

Connect cables and probes you removed earlier

Power up the Ultrasound system to verify that it operates as
intended.
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Replacing covers and bumpers

Rear bumper replacement

Read and follow

é WARNING

Preparations

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o~ wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Disconnect the mains power cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
4. Remove side covers.
5. Remove rear cover.
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Replacement Procedures

Rear bumper removal

Follow these steps to remove the rear bumper:

1. Remove one screw on each side of the Ultrasound system.
2. Remove the rear bumper.

Rear bumper installation

Follow these steps to install the rear bumper:

1. Place the rear bumper into position.
2. Install the 2 screws to secure the rear bumper.

Verification
Perform the following steps to verify that the product is
functioning as intended after this replacement:
1. Connect cables and probes you removed earlier
2. Power up the Ultrasound system to verify that it operates as
intended.
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Replacing covers and bumpers

Rear handle replacement

Read and follow

é WARNING

Preparations

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o~ wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

When preparing for the replacement, you must perform the
following steps:

1.

o g~ WD

Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the side covers.

Remove the rear cover.

Remove the top cover.
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Replacement Procedures

Rear handle removal

Rear handle installation

Verification

8-28

Follow these steps to remove the rear handle:

1.
2.

Remove the 2 upper screws, one on each side.
Remove the 4 lower screws, two on each side.

Follow these steps to install the rear handle:

1.

L

Install the Rear handle in position so its fastening holes are
flush with the holes in the frame.

Install the two screws for the rear handle (torque=3Nm).
Install the four hex cap screws for the rear handle.
Install the top cover.

Install the rear cover.

Install the side covers.

Perform the following steps to verify that the product is
functioning as intended after this replacement:

1.
2.

Connect cables and probes you removed earlier

Power up the Ultrasound system to verify that it operates as
intended.
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LCD Monitor and LCD Arm parts replacement

LCD Monitor and LCD Arm parts

replacement

Replacing the 19" LCD Monitor assembly

Read and follow

f WARNING Energy Control and Power Lockout for Vivid ES0/E90/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

a ks wn

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Move the Top Console to its lower position.
3. Disconnect the Mains Power Cable from the wall outlet.
4. Disconnect all probes and 1/O cabling.
Related information
e ‘Power shut down’ on page 4-5
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Replacement Procedures

Remove the 19" LCD Monitor’s Cables Cover

A cover at the rear side of the LCD Monitor assembly covers the
two cables to the monitor. To get access to the cable
connectors, remove the Cable Cover.

Follow these steps to remove the Cable Cover:

1.

3.
4,

For easy access, tilt the LCD Monitor forward to horizontal
position.

Unscrew the service screw on the top of the LCD Monitor
assembly.

Remove the Monitor Cables Cover.
Lift the cover away and place it on a safe place.

Disconnect the 19” LCD Monitor Cables

Follow these steps to remove the cables:

1.
2.

Disconnect the three signal cables.
Remove the cable clips, if present.

Remove the 19" LCD Monitor assembly

Follow these steps to remove the LCD Monitor assembly

1.

3.

Loosen the four screws by turning each screw between one
half and one turn counter-clockwise.

You don't need to remove the screws.

Lift the LCD Monitor assembly upwards until you can lift it
away from the Monitor Bracket.

Place the LCD Monitor on a clean and safe surface.

Install the 19" LCD Monitor assembly

8-30

Follow these steps to install the LCD monitor:

1.

o s~ N

Install the LCD Monitor assembly on the Monitor Bracket.
Verify that all four fixing screws have engaged in their slots.

Tighten the four screws.
Connect the cables.
Install the cable clips, if you removed any earlier.

Install the Monitor Service Cover and fasten it with the two
fixing screws.

Tilt the monitor to horizontal position.
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LCD Monitor and LCD Arm parts replacement

Verification

Perform the following steps to verify that the product is
functioning as intended after this LCD Monitor replacement:

1.

Verify that all screws that you removed earlier have been
installed.

If finished, connect the cables and probes you removed
earlier.

Power up the Ultrasound system to verify that it operates as
intended.

Replacing the LCD Arm assembly

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
4. Remove the LCD Monitor assembly.
5. Remove the Bulkhead cover.
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Replacement Procedures

Disconnect the cables from the Bulkhead board

Follow these steps to disconnect the cables from the Bulkhead
board:

1.
2.

Disconnect the Power/USB PLUG from the Bulkhead board.

Bend the HDMI Connector Lock upwards, then disconnect
the HDMI plug.

Remove the LCD Arm assembly

Follow these steps to remove the LCD Arm assembly:

1.
2.

Slide the LCD Mount Lock Handle into unlocked position.

Move the LCD Arm from side to side when at the same time
pulling upwards, until you can lift LCD Arm assembly away.

Install the LCD Arm assembly

Verification

8-32

Follow these steps to install the LCD Arm assembly:

1.

a s~ DN

Carefully install the LCD Arm assembly into position, first
feeding the LCD Arm cables down through the Top Console
opening.

Push the LCD Mount Lock Handle into locked position.
Connect the LCD cables to the connectors on the Bulkhead.
Install the Bulkhead Cover.

Install the LCD monitor.

Perform the following steps to verify that the product is
functioning as intended after this replacement:

1.

Verify that all screws that you removed earlier have been
installed.

If finished, connect the cables and probes you removed
earlier.

Power up the Ultrasound system to verify that it operates as
intended.

Move the LCD Monitor Arm from side to side and ensure
that it moves as intended.
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LCD Monitor and LCD Arm parts replacement

LCD Z-Lock replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1.
2.
3.
4,

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Bulkhead Cover.

ADD RELATED INFO

LCD Z-Mount Lock removal procedure

NOTE: It is not necessary to remove the LCD Monitor or the LCD Arm.

Follow these steps to remove the LCD Mount Lock:

1.

Remove the two screws securing the LCD Z-Mount Lock.

2. Remove the LCD Z-Mount Lock.

LCD Z-Mount Lock installation procedure

Follow these steps to install the LCD Z-Mount Lock:
1. Position the LCD Mount Lock.

2. Install the two screws securing the LCD Mount Lock.
3. Install the Bulkhead Cover.
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Replacement Procedures

Verification
Perform the following steps to verify that the product is
functioning as intended after this LCD Monitor replacement:
1. Verify that all screws that you removed earlier have been
installed.
2. If finished, connect the cables and probes you removed
earlier.
3. Power up the Ultrasound system to verify that it operates as
intended.
4. Move the LCD Monitor Arm from side to side and ensure
that it moves as intended.
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Upper OP Panel/Touch Panel Assembly replacement

Upper OP Panel/Touch Panel

Read and follow

é WARNING

ﬁ WARNING

AN

Preparations

Assembly replacement

Energy Control and Power Lockout for Vivid ES0/E90/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

a ks own

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Disconnect the Mains Power Cable from the wall outlet.
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Replacement Procedures

é CAUTION

Remove the Upper OP Panel/Touch Panel Assembly

NOTE:

3.
4.

Disconnect all probes and external I/O cabling.

Remove the OP Panel Knobs, including the Volume control
knob.

Failure to remove the OP Panel Knobs first could cause
damage to the knob shafts.

For better access, swing the LCD Monitor to the side.

Follow these steps to remove the Upper OP Panel/Touch Panel
assembly. Ensure that the OP Panel is in its uppermost position
with the LCD out of the way:

1.

At the rear of the Ultrasound system, release the
XY mechanism by inserting a screwdriver into the release
point and pressing until release.

Pull the Top Console out to its extended position to gain
access to the screws in the next step.

Remove four screws with washers from the Operating
Panel’'s back cover.

Lift the Upper OP Panel/Touch Panel assembly slightly from
the bottom, and then tilt the top toward the front of the
Ultrasound system. There are tabs at the bottom of the
Touch Panel Assembly. Pull straight up on these tabs.

Disconnect the cables at the back of the Upper OP Panel/
Touch Panel Assembly.

Lift out the Touch Screen Assembly and place it on a clean
and ESD safe surface.

Install the Upper OP Panel/Touch Panel Assembly

8-36

Follow these steps to install the Upper OP Panel/Touch Panel

Assembly:

1. Place the Upper OP Panel/Touch Panel Assembly in the
frame.

2. Ensure that all Ground cables are connected

3. Connect the cables you disconnected earlier to the
Operating Panel, Upper.

4. Install the Upper OP Panel/Touch Panel Assembly.

5. Install the four screws to the Back Cover from behind.
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Upper OP Panel/Touch Panel Assembly replacement

6. Install the OP Panel knobs and the Volume knob.

Verification
Perform the following steps to verify that the product is
functioning as intended after this replacement:
e Verify that all screws removed earlier have been installed.
« If finished, connect cables and probes removed earlier.
< Power up the Ultrasound system to verify that it operates as
intended.
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Replacement Procedures

Lower Operating Panel Parts

replacement

Knobs for Encoders and Slidepots replacement

Knobs for Encoders and Slidepots removal procedure

NOTE: If you are going to remove the Upper Operating Panel, you only
need to remove the knobs below the Touch Screen, including
the Volume knob.

1. Pull the knobs one by one until all knobs have been
removed.

2. Store the knobs in a clean place.

Knobs for Encoders and Slidepots installation procedure

Install the knobs one by one. Refer to the illustration below for
the correct position for the knobs.

- OOOOOO@

Figure 8-6. Knobs for Encoders and Slidepots
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Lower Operating Panel Parts replacement

Replacing the Operating Panel, Lower

Read and follow

é WARNING

AN

é WARNING

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o s~ wDnN

Ultrasound System components may be energized.
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Replacement Procedures

Preparations

P wbdpE

5.

Power down the Ultrasound system.
Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.

Remove the Rotary knobs below the Touch Panel and the
Volume button.

Remove Operating Panel, Upper.

Remove the Operating Panel, Lower

Follow these steps to remove the Operating Panel:

1.

6.

Pull the Alphanumeric keyboard to its extended position to
get access to the screws in the next step.

The screws are available from the underside of the
Operating Panel tray. Unscrew and remove the four screws
used for fixing the Operating Panel assembly to the
Operating Panel tray.

Loosen the screws for the cables grounding on the
Bulkhead Bracket and move the OP Cables away from the
bracket.

On the Bulkhead Bracket, loosen the ESD wire from the
Lower Panel.

Pull and lift the Operating Panel assembly up and away. Be
careful to not destroy the fingers on each side of the
Operating Panel, Lower.

Store it on an ESD safe place.

Install the Operating Panel, Lower

8-40

Follow these steps to install the Operating Panel, Lower:

1.

Carefully, slide in the Operating Panel. Lower.

Be careful with the fingers which have to be placed under
the side walls of the Ul Frame, Upper.

On the Bulkhead Bracket, fasten the ESD wire from the
Lower Panel.

Attach the cables to the cable grounding brackets/points, as
illustrated below. Since this feature is for the EMI
compatibility the braid have to be exposed under the bracket
and the cables have to be well locked by the bracket.

Install the four fixing screws that fix the Operating Panel
assembly to the Operating Panel tray (2 pc. M4x25 nearest
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Lower Operating Panel Parts replacement

to the front and 2 pc. M4 x 12 at the rear). The screws are
entered from below the Operating Panel tray.

5. Install the Operating Panel, Upper.
Verification
Perform the following steps to verify that the product is
functioning as intended after this Operating Panel replacement:
1. Verify that all screws that you removed earlier has been
installed.
2. If finished, connect cables and probes you removed earlier.
3. Verify that the Alphanumeric Keyboard assembly can be
moved as intended and that it locks in its inner position.
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Replacement Procedures

Replacing the Trackball

Read and follow

é WARNING

é WARNING

8-42

AN

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

o wDnN

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.
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Lower Operating Panel Parts replacement

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
4

Remove the Rotary buttons below the Touch screen and the
Volum button.

Remove the Operating Panel, Upper.

6. Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

o

Remove the Trackball

Follow these steps to remove the Trackball:

1. Unplug the cable connectors from the Trackball.

2. Use the Hex key to remove the two fixing screws with
washers.

3. Remove the Trackball and the Fixing Ring.
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Replacement Procedures

Install the Trackball

8-44

Follow these steps to install the Trackball:

Install the Trackball with the Fixing Ring.

Figure 8-7. Fixing Ring installed

The Fixing Ring has small tabs on the top and bottom side,
see figure below. The tabs are used to fix the Fixing Ring in
the correct position, and are positioned on different locations
on the top and the bottom sides of the ring. When used for
the Vivid ES0/E90/E9S5, install it so the fixing screw holes on
the Fixing Ring align with the fixing screw holes on the
Trackball assembly.

Install the two fixing screws with washers so it locks the
Trackball and Fixing Ring in the correct position.

Connect signal cable connectors to the Trackball.
Install the Operating Panel, Lower.
Install the Operating Panel, Upper.
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A/N Keyboard parts replacement

A/N Keyboard parts replacement

Replacing the Alpha-Numeric (A/N) Keyboard Assembly

Read and follow

é WARNING

é WARNING

AN

Preparations

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o s~ wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Disconnect the Mains Power Cable from the wall outlet.
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Replacement Procedures

3. Disconnect all probes and external I/O cabling.

Remove the Alpha-Numeric keyboard

Follow these steps to remove the alpha-numeric keyboard
assembly:

1. Disconnect the A/N cable from the alpha-numeric keyboard.

Figure 8-8. Disconnect the A/N cable

2. Move the front of the keyboard (b) downwards until it is in
vertical position.

Figure 8-9. Remove the alphanumeric keyboard
3. Remove the alpha-numeric keyboard (b) from the two slots
in the A/N drawer (a).

Use a flat blade screwdriver to help to release the two metal
springs (one on each side) during the removal.
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A/N Keyboard parts replacement

Install the Alpha-Numeric keyboard

Follow these steps to install the alpha-numeric keyboard
assembly:

1. Install the alpha-numeric keyboard (Figure 8-9 - b) into the
two slots in the A/N drawer (Figure 8-9 - a) and slide the
keyboard forwards.

2. Move the front of the keyboard upwards until it is locked in
horizontal position.

3. Connect the A/N cable to the alpha-numeric keyboard
(Figure 8-8).

4. Connect external cables and probes.
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Replacement Procedures

Wagon AN Drawer Sheet Met. Assembly replacement

Preparations

8-48

When preparing for the replacement, you must perform the
following steps:

1.

2.
3.
4

o

Power down the Ultrasound system.
Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove the A/N Keyboard ASSY.
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A/N Keyboard parts replacement

Remove the Wagon, A/N Drawer Sheet Met.

Follow the steps below to remove the Wagon, A/N Drawer Sheet

Met.

Table 8-2: Remove the Wagon, A/N Drawer Sheet Met.

Steps

Corresponding Graphic

Disconnect the ground cable (a) from
the ‘Ul Mtg. Fork’ (b).

Keep the nut and the tooth washer for
use during installation.

Loosen the six fixing screws (a) for the
J-Rails / wagon.

Hold the ‘J-Rails / wagon’ assembly in
place with one hand when you remove
the fixing screws.

Remove the J-Rails / wagon assembly.

Remove (slide) the ‘Wagon, A/N
Drawer Sheet Met. Assy’ (a) out and
away from the ‘J-Rails w/Linings’.
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Replacement Procedures

Install the Wagon, A/N Drawer Sheet Met.

8-50

Follow these steps to install the Wagon, A/N Drawer Sheet Met.

1.

Fasten the ground cable (Cable, GND, A/N Drawer) to the
Wagon, A/N Drawer Sheet Met. Assy by use of screw M4x6
/ washer tooth 4.3 (both sides of cable shoe), torque:

5,7 Nm.

Slide the Wagon, A/N Drawer Sheet Met. Assy into the
J-Rails w/Linings.

Place the J-Rails / Wagon into the tracks in Ul Frame,
Lower.

Fix the J-Rails / Wagon to the Ul Frame, Lower by using 6x
screw M4x8 and washer, flat 4.3mm (7), torque: 2,3 Nm.
Connect the grounding cable, Cable, GND, A/N Drawer to
the Ul Mtg. Fork by use of nut M6 w/lock and washer tooth
6.4 between cable shoe and Ul Mtg. Fork, torque: 5.7 Nm.

Install the A/N Keyboard.
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Other Top Console Parts replacement

Other Top Console Parts

replacement

Replacing the Speaker Assembly

Read and follow

é WARNING

ﬁ WARNING

AN

Preparations

Energy Control and Power Lockout for.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

a ks own

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:
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Replacement Procedures

o 0k~ wdhPRE

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.
Remove two screws, fixing the Rear Lid (clear plastic).
Remove the Rear Lid.

Remove the Bulkhead Cover.

Remove the Speaker Assembly

Follow this procedure to remove the Speaker Assembly

1.
2.

Disconnect the Speaker Cable from the Bulkhead board.

Unscrew and remove the three fixing screws for the Speaker
Assembly.

Remove the Speaker Assembly.

Repeat steps 1 - 3 for the other Speaker assembly, if
necessary.

Install the Speaker Assembly

8-52

Follow this procedure to install the Speaker Assembly

1.

Position the Speaker Assembly and install the three fixing
screws.

Connect the Speaker Cable to the Bulkhead board.

Repeat steps 1 - 2 for the other Speaker Assembly, if
necessary.

Install the Bulkhead Cover.
Install the Rear Lid and fasten its fixing screws.

Connect the external 10 cabling and probes you
disconnected earlier.
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Other Top Console Parts replacement

Replacing the Bulkhead Board

Read and follow

é WARNING

é WARNING

AN

Preparations

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
4

Remove the Rotary buttons below the Touch screen and the
Volume button.

5. Remove the Operating Panel, Upper.

Remove the Bulkhead Board

Follow this procedure to remove the Bulkhead Board:
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1. Disconnect the cables from the Bulkhead Board:
e cable from Main Cable
e cables to left and right speaker
e two short USB cables (Bulkhead Board to OP)

2. Unscrew and remove two screws.
3. Remove the Bulkhead Board.

Install the Bulkhead Board

Follow this procedure to install the Bulkhead Board:

1. Slide the Bulkhead Board into the correct position.
2. Install the two screws (M3 x 6, Torque: 1.2 Nm).
3. Install the cables from the Bulkhead Board:
e two short USB cables (Bulkhead Board to OP)
» cables to left and right speaker
« cable from Main Cable

4. Install the Upper OP panel and the rotary knobs.

5. Connect probe(s) and external cables (network and mains
power).

Bulkhead, Plate, Extended replacement

Read and follow

é WARNING

8-54

Energy Control and Power Lockout for .

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o wNn

Ultrasound System components may be energized.
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Other Top Console Parts replacement

taking the necessary ESD precautions.

f WARNING DO NOT touch any boards with integrated circuits prior to

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

“ equipment.

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

2.
3.
4

o o

Power down the Ultrasound system.
Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.
Remove the Bulkhead board.

Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove the Bulkhead, Plate, Extended

The Bulkhead Plate is used to secure the Upper Ul Frame to the
Lower Ul Frame.

Follow this procedure to remove the

1.
2.

Remove the seven fixing screws.
Remove the Bulkhead Plate including the Cable Clamp.

Install the Bulkhead, Plate, Extended

Follow this procedure to install the

1. Position the Bulkhead Plate so it aligns with the holes for the
fixing screws.
2. Install the seven fixing screws as described below:
e The two upper screws are M6 x 20, Torque: 8.5 Nm.
e The next screw is M6 x 45, Torque: 8.5 Nm.
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Replacement Procedures

e The lower left-most screw is M6 x 30, Torque: 8.5 Nm.

e The three other lower screws are M6 x 25, Torque: 8.5
Nm. Two of the screws are also fixing the Cable Clamp

Install the Operating Panel, Lower.

Install the Bulkhead Board.

Install the Operating Panel, Upper.

Install the Operating Panel Knobs.

o ok w

Handle, Left Top / Handle Right Top, replacement

Read and follow

é WARNING

é WARNING

AN

Preparations

8-56

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Vivid EBO/E90Q/E95 — Service Manual
GC091052 Rev. 3



Other Top Console Parts replacement

2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.

4. Remove the Rotary buttons below the Touch screen and the
Volume button.

5. Remove the Operating Panel, Upper.

6. Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove the Handle, Left Top / Handle Right Top

Hatches are used to attach the Handle Left Top and Handle
Right Top to the Lower UI.

NOTE: Be careful when doing this procedure. It is easy to break the
plastic hatches.

NOTE: The screwdriver positions in Figure 8-10 on page 8-57 indicates
where the hatches are located.

Follow this procedure to remove the Handle, Left Top / Handle
Right Top:

1. Use a thin screwdriver to release the hatches, one by one
as illustrated in Figure 8-10 on page 8-57, until you can
remove the Handle Left Top or Handle Right Top.

Figure 8-10. Release Hatches

2. Remove the Handle Left Top or Handle Right Top.
3. If needed, repeat the previous steps for the other handle.
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Replacement Procedures

Install the Handle, Left Top / Handle Right Top

Follow this procedure to install the Handle, Left Top / Handle
Right Top:
1. Remove the Gel Cups (if present).

2. Install the Handle, Left Top / Handle, Right Top by pressing
them into the Ul Frame, Lower.

3. Install the Gel Cups you removed in step 1.
4. Install the Operating Panel, Lower.
5. Install the Operating Panel Upper.

Palm Rest ASSY replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.

o s~ wDn

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
4

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

6. Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.
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Other Top Console Parts replacement

7. Remove Handle Left Top and Handle Right Top.

Remove the Palm Rest ASSY

Follow this procedure to remove the Palm Rest ASSY:

1. Release the lock mechanisms securing the Palm Rest
ASSY.

2. Remove the Palm Rest ASSY.

Install the Palm Rest ASSY

Follow this procedure to install the Palm Rest ASSY:

1. Ensure the XYZ Buttons cable runs along the lower tray
cable channel so that the cable is not pinched when the
Palm Rest is replaced.

Replace the Palm Rest ASSY.

Install Handle Left Top and Handle Right Top.

Install the lock mechanisms securing the Palm Rest Cover.
Replace the Lower Operating Panel.

Replace the Upper Operating Panel.

SIS

Up-Down Button Board (Buttons Frame Ul Assy) replacement

Read and follow

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

o s wNn

Ultrasound System components may be energized.
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Replacement Procedures

ﬁ WARNING

AN

Preparations

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1.

2.
3.
4

o

7.
8.

Power down the Ultrasound system.
Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove the Handle Top Left and Handle Top Right.
Remove the Palm Rest Cover.

Remove the Buttons Frame Ul Assy

Follow this procedure to remove the Buttons Frame Ul Assy:

1.
2.

Disconnect the cable to the Buttons Frame Ul Assy.

Gently pop the XYZ Buttons Frame out of the Palm Rest
section of the Lower OP Panel frame handle.

Install the Buttons Frame Ul Assy

8-60

Follow this procedure to install the Buttons Frame Ul Assy:

1.

Insert the XYZ Buttons Frame into the Palm Rest section of
the Lower Op Panel frame handle.

Connect the cable to the XYZ Buttons Frame.

Ensure the XYZ Buttons Frame cable runs along the Lower
Op Panel cable channel so that the cable is not pinched
when the Palm Rest is replaced
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Other Top Console Parts replacement

N o o s

Replace the Palm Rest.

Replace the Handle Top Left and Handle Top Right.
Replace the Lower Operating Panel.

Replace the Upper OP Panel/Touch Panel assembly.

Button IF Board Assy replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

a bk wbd

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

taking the necessary ESD precautions.

f WARNING DO NOT touch any boards with integrated circuits prior to

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

“ equipment.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.
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Replacement Procedures

4.

7.
8.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove Handle Left Top and Handle Right Top.
Remove the Palm Rest Cover.

Remove the Button IF Board Assy

Follow this procedure to remove the Button IF Board Assy

1.
2.
3.

Disconnect all the five (5x) connectors from the board.
Push the TABs away to release the board.
Remove the board.

Install the Button IF Board Assy

8-62

Follow this procedure to install the Button IF Board Assy

1.

o 0k~ w

Install the Button IF Board into the Ul Frame, Lower by
pressing it under the small hooks.

Ensure the XYZ Buttons Frame cable runs along the Lower
Op Panel cable channel so that the cable is not pinched
when the Palm Rest is replaced.

Install the Handle Left Top and Handle Right Top.
Replace the Palm Rest.

Replace the Lower Operating Panel.

Replace the Upper OP Panel/Touch Panel assembly.
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Replacing XYZ Parts

Replacing XYZ Parts

XY Mechanism replacement

Read and follow

é WARNING

é WARNING

AN

Preparations

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o s~ wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.
2. Disconnect the Mains Power Cable from the wall outlet.
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Replacement Procedures

N o gk~ w

©

10.
11.
12.
13.

Disconnect all probes and external I/O cabling.
Remove the LCD Rear Cover.

Remove the LCD Monitor assembly.

Remove the LCD Arm assembly.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove the Bulkhead Board.
Remove the Bulkhead Plate.
Remove the Upper Frame Assembly.
Remove the Lower Frame Assembly.

Remove the XY Mechanism

Follow this procedure to remove the XY Mechanism:

1.

2.

From the rear side of the Ultrasound system, remove the
four (4x) fixing screws.

Remove the XY mechanism.

Install the XY Mechanism

8-64

NOTE:

Follow this procedure to install the XY Mechanism:

1.

© © N o g

10.

11.

Position the XY mechanism so it aligns with the holes for the
four fixing screws.

Install the four fixing screws.
Install the Lower Frame Assembly.
Ensure that Bumper Z enters the slide at the back, before
tighten the screws.

Install the Upper Frame Assembly.
Install the Bulkhead Plate.

Install the Bulkhead Board.

Install the Operating Panel, Lower.
Install the Operating Panel, Upper.
Install the LCD Arm assembly.
Install the LCD Monitor assembly.
Install the LCD Rear Cover.
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Replacing XYZ Parts

Z-Mechanism replacement
Read and follow

NOTE: The Gas Spring is not replaceable. Replace the complete
Z-Mechanism if the Gas Spring seems to fail.

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o~ wDnN

Ultrasound System components may be energized.

WARNING DQ NOT touch any boards with int_egrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

m equipment.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the LCD Rear Cover.

Remove the LCD Monitor assembly.

Remove the LCD Arm assembly.

o g~ WD
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Replacement Procedures

7.

10.
11.
12.
13.
14.
15.
16.
17.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

Remove the Operating Panel, Upper.
Remove the Operating Panel, Lower.
Remove the Bulkhead Board.
Remove the Bulkhead Plate.
Remove the Upper Frame Assembly.
Remove the Lower Frame Assembly.
Remove the XY (Frogleg) Assembly.
Remove the XYZ Control Box.

Remove the Z-Mechanism

The Z-Mechanism is fastened with several screws.

Follow this procedure to remove the Z-Mechanism:

1.

2.
3.

Remove four (4x) screws from the lower part of the
Z-Mechanism.

Remove four (4x) screws.
Lift the Z-Mechanism away.

Install the Z-Mechanism:

8-66

Follow this procedure to install the Z-Mechanism:

1.

© ©o N ok

10.

11.
12.

Position the Z-Mechanism so the holes for the fixing screws
align.

Install two (2x) M6x16 Countersunk and two (2x) M6x16
screws.

Install four (4x) M6x16 (lower part of unit).
Install the XY (Frogleg) Mechanism.
Install the Lower Frame Assembly.

Install the Upper Frame Assembly.

Install the Bulkhead Plate.

Install the Bulkhead Board.

Install the Operating Panel, Lower.

Install the Operating Panel, Upper.

Install the LCD Arm assembly.

Install the LCD Monitor assembly.
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Replacing XYZ Parts

13. Install the LCD Rear Cover.

XYZ Control Assembly replacement

Read and follow

é WARNING

é WARNING

AN

Preparations

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Left Side Cover.

Remove the Rear Cover.

Remove the Top Cover.

S
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Remove the XYZ Control Assembly

Follow this procedure to remove the XYZ Control Assembly:

1.
2.
3.

Disconnect the cables to the XYZ Control Assembly.
Unscrew and remove two (2x) screws.

Pull the top of the XYZ Control Assembly forwards, up and
away from the bracket.

Install the XYZ Control Assembly

8-68

Follow this procedure to install the XYZ Control Assembly

1.
2.

N o g s

Thread the XYZ Control Assembly into position.

Install the three screws at the top, rear. (M6x16 sunken.
Torque: 9.8 Nm.)

Install the two remaining screws on the top. (M4x8, sunken.
Torque: 4.9 Nm.)

Connect the cables to the XYZ Control Assembly.
Install the Top Cover.

Install the Rear Cover.

Install the Left Side Cover.
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Main Console parts replacement

Main Console parts replacement

Fan Assembly replacement

Read and follow

f WARNING Energy Control and Power Lockout for .

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

ok wbn

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

2.
3.
4

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Right Side Cover.

Remove the Fan Assembly

Follow this procedure to remove the Fan Assembly:

1. Unscrew the screws of the Card Rack Cover.
2. Remove the Card Rack Cover.
3. Pull the Fan Assembly out of the frame.
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Install the Fan Assembly

Follow this procedure to install the Fan Assembly:

1. Align the Fan Assembly with the rails in the frame and push
it into position.

2. Install the Card Rack Cover.

3. Install the screws of the Card Rack Cover.

4. Install the Right Side Cover.

Main Cable replacement

Read and follow

/_\WARNING

é WARNING

AN

Preparations

8-70

Energy Control and Power Lockout for Vivid ES0/E90/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o bk wbd

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

When preparing for the replacement, you must perform the
following steps:
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Main Console parts replacement

Power down the Ultrasound system.
Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.

Remove the Rotary buttons below the Touch screen and the
Volume button.

Remove the Operating Panel, Upper.

6. Remove the Operating Panel, Lower. Place it on a clean
surface with the front down.

7. Remove the Left Side Cover.
8. Remove the Top Cover.
9. Remove the Main Cable Cover.

P wbdpE

o

Remove the Main Cable

Three cable connectors must be disconnected in the Operating
Panel area:

1. The cable with the D-SUB connector was disconnected from
the Controller Board when you removed the Operating
Panel, Upper.

2. Disconnect the HDMI cable from the Bulkhead.
3. Disconnect the cable from the Z switch (Up/Down control).

4. If not already done, unscrew the fixing screws on the
Ground (GND) Clamp on the Bulkhead Bracket, so you can
release the cables from the clamp.

Two cables are connected to the XY (Frog) brakes. They are
routed to connectors inside the rear XY (Frog) legs. To
disconnect these cables, follow this procedure:

1. Remove the covers on the rear XY (Frog) legs.
2. Disconnect the cables.

Two (2x) cables (from the Main Cable) are connected to the XYZ
Control box.

+ Disconnect the two cables.
The remaining two cables originate on the 1/O at the BEP.
+ Disconnect the two cables.

The Cable Chain is attached with two screws in the Ul end and
one screw in the other end.

1. Remove two screws from the Cable Chain’s anchor point at
the lower UL.

2. Remove one screw on the other end of the Cable Chain.
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Replacement Procedures

3.

Install the Main Cable

8-72

Remove the Main Cable, including the Cable Chain away
from the Ultrasound system.

Follow this procedure to install the Main Cable:

1.

n

Route the Main Cable, including the Cable Chain into its
position.

Install the two (2x) screws used to attach the Cable Chain to
the UL

Install the screw at the other end of the Cable Chain.
Connect the D-SUB to J21 on the BEP 1/O.

Connect the DVI to J22 on the BEP I/O.

Connect two (2x) cables to the XYZ Control box.
Route and connect the two XY cables.

Connect the HDMI connector to the Bulkhead.
Install the Cable Clamps.

. Connect the cable to the Z-switch.

. Power up the Ultrasound system.

. Verify that the XYZ functions operate as they should.
. Power down the Ultrasound system.

. Install all covers.
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Casters and Brakes replacement

Casters and Brakes replacement

Rear Casters replacement

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove both side covers.

Remove the rear bumper.

Remove the rear cover.

IS S e
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Remove the Rear Casters

Follow this procedure to remove the rear casters:

1.
2.
3.

é WARNING

é WARNING

7.

8-74

Turn the front casters so they are pointing forwards.
Activate the direction lock.
Put the bevel edged board (ramp) on the floor.

Prior to elevating Ultrasound system:

verify that the floating Operating Panel is locked in its
lowest, parking position.

verify that the front brake is locked and the Ultrasound
system is unable to swivel.

verify that the rear brakes are in the locked position.

Use extreme caution as long as the Vivid ES0/E90/E95 is
un-stable, not resting on all four casters.

Loose the bolt on the rear caster to replace, before putting
on the ramp.

Pull the Ultrasound system backwards up the board incline.
This will lift the Rear Wheel on the opposite side of the
Ultrasound system from the floor.

Turn the Rear Caster that stands on the Bevel Edged Board
in the direction as shown in Figure 8-11.

Figure 8-11. Pull system backwards up the board incline

Activate the brakes.
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Casters and Brakes replacement

Install the Rear Casters

10.

11.

The Ultrasound system is now nearly balanced between
one front caster and one rear caster.

Make the Ultrasound system rest on both Front Casters and
lift the Rear Caster.

Put the wooden wedge under the chassis. This will stabilize
the Ultrasound system with one rear caster free from the
floor. This rear caster can now be removed.

Unscrew and remove the fixing bolt. Save the bolt for later
use.

Remove the rear caster.

Follow this procedure to install the rear casters:

1. Align the caster, mounting it flat and toward the back.

2. Position the caster so it align with the hole for the fixing bolt.

3. Install the fixing bolt (M12x40 mm). Use a 10 mm HEX key,
Torque: 130 Nm.

4. Remove the wooden wedge.

5. Roll the Ultrasound system off the bevel edged board
(ramp).

6. To replace the other rear caster, repeat all the steps, starting
from ‘Remove the Rear Casters’ on page 8-74, but now
using the Bevel edged board and the wooden wedge on the
other side of the Ultrasound system.

7. Install the rear cover.

8. Install the rear bumper.

9. Install the side covers.
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Front Casters replacement

Preparations

8-76

When preparing for the replacement, you must perform the
following steps:

1.

o~ w N

Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove both side covers.

Remove the foot rest bumper
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Remove the Front Casters

Follow this procedure to remove the Front Casters:

1.
2.
3.

é WARNING

é WARNING

Turn front casters so they are pointing forwards.
Activate the direction lock.
Put the bevel edged board on the floor.

Prior to elevating Ultrasound system:

verify that the floating Operating Panel is locked in its
lowest, parking position.

verify that the front brake is locked and the Ultrasound
system is unable to swivel.

verify that the rear brakes are in the locked position.

Use extreme caution as long as the Vivid ES0/E90/E95 is
un-stable, not resting on all four casters.

Pull the Ultrasound system backwards up the board incline.
This will lift the rear caster on the opposite side of the
Ultrasound system from the floor.

Turn the rear caster that stands on the bevel edged board in
the direction as shown in Figure 8-11 on page 8-74.

The Ultrasound system is now nearly balanced between
one front caster and one rear caster.

Make the Ultrasound system rest on both rear casters and
lift the front caster.

Put the wooden wedge under the chassis. This will stabilize
the Ultrasound system with one front caster free from the
floor.

Unscrew and remove the three fixing screws for the front
caster that is free from the floor. Save the screw for later
use.

10. Remove the front caster.
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Install the Front Casters

8-78

Follow this procedure to install the front casters:

1.
2.

Position the front caster so it align with the fastening screws.

Install the three fixing screws (M8x20 mm), Torque: 20.5 Nm
(15.1 Ib.-ft.).

Remove the wooden wedge.
Roll the Ultrasound system off the bevel edged board.

To replace the other Front Caster, repeat all the steps from
‘Remove the Front Casters’ on page 8-77, but now using the
bevel edged board and the wooden wedge on the other side
of the Ultrasound system.

Install the foot rest bumper.

Install the two side covers.
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Casters and Brakes replacement

Pedal Mechanism replacement

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

No ok~ wDdN

Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove both side covers.

Remove the foot rest bumper.

Remove the top cover.

Remove the front cover.

Remove the Pedal Mechanism

Follow this procedure to remove the Pedal Mechanism:

1. Disconnect the rods from the pedal mechanism. This is
done by pulling the ball joints apart.

2. Four screws are used to fix the Pedal Mechanism to the
chassis. Unscrew and remove the screws (1).

Figure 8-12. Fixing screws

3. Remove the two bottom screws (2), a plate comes loose
with it.

4. Remove the screw (pivot screw 3) that ties the rod assembly
to the pedal mechanism. This requires unscrewing the nuts
in the back while holding the screw on the front.
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£

Figure 8-13. Rod assembly.

5. Tilt and gently pull up the pedal mechanism

Vivid EBO/E90Q/E95 — Service Manual
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Casters and Brakes replacement

Install the Pedal Mechanism

Follow this procedure to install the Pedal Mechanism:

1. Position the Pedal Mechanism and install the four fixing
screws (Torque: 20.5 Nm).
2. Install the two bottom screws, including the plate.
3. Install the screw that ties the rod assembly to the pedal
mechanism.
4. Connect the rods by snapping on the ball joints.
5. Verify that the pedals work as intended:
a. Push down brake pedal (from “free” position), release it
and verify the pedal to return quickly up to half position.
b. Try to move the Ultrasound system back and forward;
and verify that the brake pedal stay in brake mode.
c. Push down direction lock pedal and verify the pedal to
return quickly.
d. Move Ultrasound system and verify Casters stay in
direction lock mode.
e. At push down, observe the “Latches” to come over pivot
T-Shape, and interfere by engaging.
6. Install the front cover.
7. Install both side covers.
8. Install the foot rest bumper.
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Rod Assembly removal

Remove the screw that ties the rod assembly to the pedal
mechanism. This requires unscrewing the nuts in the back
while holding the screw on the front.

Remove the nut on the left and the casters on the right that
tie to the rod.

Rod Assembly installation

4,

Position the pedal mechanism and install the top four fixing
screws (Torque: 10 Nm (7.4 Ib.-ft.)).

Install the two bottom screws.

Install the screw that ties the rod assembly to the pedal
mechanism. You need to hand tighten the nut that attaches
the rod to the wheel.

Connect the rods by snapping on the ball joints.

Table 8-3: Rod Assembly installation

Step

Corresponding Graphic

All the washers must be placed in the

sequence as shown.

* Place the screw (1) through the
small, flat washer, followed with a
large, flat washer.

* The spacer (2) will seat between the
two large, flat washers.

* Place the screw, washers and
spacer through the Brake Rod
Assembly and the Pedal Assembly
Mechanism. Follow with the other
large, flat washer.

« Tighten the first 10 mm nut (3) to the
screw, washers and spacer.

« Install the 10 mm locking nut (4) and

tighten.

NOTE: An 8 mm wrench is
required when tightening the
pivots to the actuator lever on

the front castors.

* Check ALL other nuts (5) on the
Brake Rod Assembly to ensure ALL

are tight.

8-82
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Brake Pedal replacement
Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Disconnect the mains power cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove both side covers.

Remove the foot rest bumper.

Remove the top cover.

Remove the front cover.

Remove the pedal mechanism.

© N o~ wDN

Remove the Brake Pedal

The pedal is fixed to the pedal mechanism with four (4x) hex key
screws from below. Follow this procedure to remove the brake
pedal:

1. Unscrew and remove the four screws.
2. Remove the brake pedal.

Install the Brake Pedal

Follow this procedure to install the Brake Pedal:

1. Position the Brake Pedal so you can install the fixing
screws.

2. Install the four fixing screws.

Pedal Release replacement

This pedal, placed in the middle, is fixed with three screws.

With this in mind, please refer to ‘Brake Pedal replacement’ on
page 8-83 for replacement instructions.
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Pedal Dir Lock replacement

This pedal is fixed to the pedal mechanism in the same manner
as the brake pedal.

With this in mind, please refer to ‘Brake Pedal replacement’ on
page 8-83 for replacement instructions.
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Front End Processor (FEP) / Card Cage parts replacement

Front End Processor (FEP) / Card

Cage parts replacement

Front End parts overview

The list below list the positions of the cards. Position #1 is
nearest the probe connectors (front of unit).

1. Relay board (GRLY)

2. Transmitter board (GTX-TLP192)

3. Receiver board (CRX)

4. cSound Power Module (CPM)

Front Plane (2x) with XDbus between the transmitter board the
relay board and the receiver board.
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Front End cover replacement

Read and follow

é WARNING

é WARNING

AN

é WARNING

Preparations

8-86

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o~ wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

Risk of electrical shock, Ultrasound system must be turned off
and disconnected from power source. Cord must be controlled
at all times.

Wait for at least 20 seconds for capacitors to discharge as
there are no test points to verify isolation. The amber light on
the OP panel on/off button will turn off.

Ultrasound System components may be energized. Always
refer to the Ultrasound system's service manual for LOTO
warnings and cautions.

When preparing for the replacement, you must perform the
following steps:
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Front End Processor (FEP) / Card Cage parts replacement

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.
Remove the Right Side Cover.

A wbdpE

Remove the FEP Cover

Follow these steps to remove the FEP Cover:

1. Unscrew the FEP Cover’s ten fixing screws.
2. Remove the FEP Cover.

Install the FEP Cover

NOTE: Do not use any tools when you tighten the finger screws.
1. Install the FEP Cover and fasten it with the ten fixing
screws.
Use your fingers to tighten the screws.
2. Install the side cover.
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Relay Board (RLY) replacement

Read and follow

é WARNING

é WARNING

AN

é WARNING

8-88

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

o~ wDnN

Ultrasound System components may be energized.

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

Risk of electrical shock, Ultrasound system must be turned off
and disconnected from power source. Cord must be controlled
at all times.

Wait for at least 20 seconds for capacitors to discharge as
there are no test points to verify isolation. The amber light on
the OP panel on/off button will turn off.

Ultrasound System components may be energized. Always
refer to the Ultrasound system's service manual for LOTO
warnings and cautions.
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Front End Processor (FEP) / Card Cage parts replacement

ﬁ WARNING

Preparations

Prior to removing the Card Rack boards, the LEDs on the end
of each board should be unlit, to indicate boards are
unpowered.

When preparing for the replacement, you must perform the
following steps:

1.

IS S

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Right Side Cover.

Remove the FEP Cover.

Remove the Front Plane boards.

Remove the Relay Board

Install the Relay Board

Follow these steps to remove the Relay Board:

1.
2.

Pull out the Relay Board.
Place it on an ESD safe place.

Follow these steps to install the Relay Board:

1. Carefully align the Relay Board with the rails and push it.
Push the card to the left, so it enters correct in the
mechanical slide, before you push it in position so it is
seated in the Back Plane connectors.
2. Carefully install the two Front Plane Boards.
3. Install the FEP Cover and fasten it with its fixing screws.
4. Install the Right Side Cover.
Verification
Perform the following steps to verify that the product is
functioning as intended after this Front End part replacement:
1. Verify that all screws that you removed earlier have been
installed.
2. If finished, connect cables and probes you removed earlier
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3. Power up the Ultrasound system to verify that it starts as it
should.
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Front End Processor (FEP) / Card Cage parts replacement

Transmitter Board (GTX) replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.
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Ultrasound System components may be energized.

WARNING DQ NOT touch any boards with int_egrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

m equipment.

and disconnected from power source. Cord must be controlled

f WARNING Risk of electrical shock, Ultrasound system must be turned off
at all times.

Wait for at least 20 seconds for capacitors to discharge as
there are no test points to verify isolation. The amber light on
the OP panel on/off button will turn off.

Ultrasound System components may be energized. Always
refer to the Ultrasound system's service manual for LOTO
warnings and cautions.
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Replacement Procedures

ﬁ WARNING

Preparations

Remove the GTX board

Prior to removing the Card Rack boards, the LEDs on the end
of each board should be unlit, to indicate boards are
unpowered.

When preparing for the replacement, you must perform the
following steps:

1.

IS S

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Right Side Cover.

Remove the FEP Cover.

Remove the Front Plane boards.

Follow these steps to remove the GTX board:

1.
2.

Install the GTX board

8-92

Pull out the GTX Board.
Place it on an ESD safe place.

Follow these steps to install the GTX Board:

1.

Carefully align the GTX Board with the rails and push it in till
it is seated in the Back Plane connectors.

Carefully install the two Front Plane Boards.
Install the FEP Cover.
Install the Right Side Cover.
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cSound Receiver Board (CRX) replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
e there are no test points to verify isolation.
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Ultrasound System components may be energized.

WARNING DQ NOT touch any boards with int_egrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive

m equipment.

and disconnected from power source. Cord must be controlled

f WARNING Risk of electrical shock, Ultrasound system must be turned off
at all times.

Wait for at least 20 seconds for capacitors to discharge as
there are no test points to verify isolation. The amber light on
the OP panel on/off button will turn off.

Ultrasound System components may be energized. Always
refer to the Ultrasound system's service manual for LOTO
warnings and cautions.
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of each board should be unlit, to indicate boards are

f WARNING Prior to removing the Card Rack boards, the LEDs on the end
unpowered.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Right Side Cover.

Remove the FEP Cover.

Remove the Front Plane boards.

IS S

Remove the CRX board

Follow these steps to remove the CRX board:

1. Pull out the CRX board.
2. Place it on an ESD safe place.

Install the CRX board

Follow these steps to install the CRX board:

1. Carefully align the CRX board with the rails and push it in till
it is seated in the Back Plane connectors.

2. Install the FEP Cover.

3. Install the Right Side Cover.
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cSound Power Module (CPM) replacement

Preparations

When preparing for the replacement, you must perform the
following steps:

1.
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Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Right Side Cover.

Remove the FEP Cover.

Remove the cSound Power Module

Carefully unplug the cSound Power Module.

Install the cSound Power Module

Plug in the cSound Power Module.
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Back End Processor (BEP) parts

replacement
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Back End Processor (BEP) parts replacement

Back End Processor (BEP) replacement

Warnings

é WARNING

é WARNING

Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.
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Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

When you return the used BEP to your local parts organization,
make sure you remove ALL PATIENT DATA from the hard
drive, given that the hard drive is still functional.In some
countries, you may be required to delete all software from the
disk before returning the BEP to the parts warehouse. Follow
your local policies.
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Warnings (continued)

/_\WARNING

Preparations

8-98

Before you dispose of the hard drive, or return the BEP to the
local parts organization, make sure you remove ALL PATIENT
DATA from the hard drive, given that the hard drive is still
functional. In some countries, you may be required to delete all
software from the disk before returning the hard drive to the
parts warehouse. Follow your local policies.

When preparing for the replacement, you must perform the
following steps:

1.
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Record the Ultrasound system’s TCPIP settings and
installed Option strings.

Export the Patient Archive images to a server or to external
media.

Back up the Report Archive, User-Defined Configuration
(Customer Presets), and Service settings.

You will perform a Restore after you have installed the new
BEP and loaded the correct software.

Collect the error logs and record information on why the
BEP must be changed.

Reload the system software from removable media. Select
No when asked: Keep User Data and Patient Archive?

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes.

Remove the Side Covers.

10. Remove the Top Cover.
11. Remove the B/W Printer.
12. For easier access in the next steps, remove the Front Cover.
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Back End Processor (BEP) removal procedure

/_\WARNING

AN

DO NOT touch any boards with integrated circuits prior to
taking the necessary ESD precautions.

Always connect yourself, via an arm-wrist strap, to the advised
ESD connection point located on the rear of the Ultrasound
system (near the power connector).

Follow general guidelines for handling of electrostatic sensitive
equipment.

Follow these steps to remove the BEP:

1. Disconnect all I/O cables.
2. Disconnect the cables at the top of the BEP.

3. Unlatch the two latches that clamp the printer bracket to the
top of the BEP.

4. Tilt the Front Cover forward just until the Column Cover Stop
Tabs clear.

5. Lift the Lower Column Cover.

6. Push the printer bracket toward the FEP approximately 1.3
cm (1/2 inch) to free the 3 tabs from the BEP.

7. Remove the BEP Cover.
8. Remove the Printer Bracket from the BEP.
9. Reach inside the BEP and disconnect PCle cable.

10. Remove the two hex key screws at the inside base of the
BEP.

11. Slide the entire BEP out of the chassis.

Prepare the new BEP for installation

é WARNING

Before you dispose of the hard drive, or return the BEP to the
local parts organization, make sure you remove ALL PATIENT
DATA from the hard drive, given that the hard drive is still
functional. In some countries, you may be required to delete all
software from the disk before returning the hard drive to the
parts warehouse. Follow your local policies.

< If the BEP has an optional, extra graphics adapter, move
this graphics adapter from the old BEP to the new BEP.
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Back End Processor (BEP) installation procedure

é CAUTION

NOTE:

é CAUTION

8-100

Follow these steps to install the BEP:

1.
2.

10.
11.

12.

13.
14.

Slide the BEP into the left side of the chassis frame.

Install the two (2x) hex key screws at the inside base of the
BEP.

Be careful not to pinch any of the cables.

Reach inside the BEP and connect the PCle cable.

If you don’t reconnect the PCle cable to the backplane, the
Ultrasound system will power up, but will not scan. The BEP
will launch into simulator mode.

Install the BEP Cover.

Be careful not to pinch any of the cables.

Replace the Printer Bracket at the top of the BEP.

Be sure the lip, on the underside of the bracket, hooks on
the edge of the Card Rack, and the 3 tabs insert into the
slots on the top of the BEP frame. The lip “clamps” the Card
Rack and BEP together. This is a tight fit.

Lower the Lower Column Cover.

Position the Front Cover to engage the Column Cover Stop
Tabs.

Latch the two latches that clamp the Printer Bracket to the
top of the BEP.

Slide the B&W printer into the Printer Bracket and connect
the cables to the back of the printer.

Tighten the Printer Bracket Wing Nut to secure the printer.

Connect all I/0 cables at top and/or face of the BEP,
including the printer cables.

Install the Top Cover (if removed), the Front cover (if
removed) and the side covers.

If applicable, install the correct software on the new BEP.

Enter the Ultrasound system’s TCPIP settings and Option
strings.
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15. Restore the Patient Archive images, Report Archive,

User-Defined Configuration (Customer Presets), and
Service settings.

Verification after BEP or HDD replacement

Perform the following steps to verify that the product is
functioning as intended after this replacement:

1.

Verify that all screws that you removed earlier have been
installed.

If finished, connect cables and probes removed earlier.
Power up the Ultrasound system to verify that it operates as
intended.

Check/set Date, Time, and Time Zone, and set the Preset
Region accordingly.

Reconnect to the network.

If the Ultrasound system was connected to InSite ExC,

restore the service settings backed up prior to the software
loading. Reboot and verify remote connectivity.

Confirm Patient Archive images, Report Archive, User
Defined Configuration (Customer Presets), and Service
settings are restored.

If DVD is installed: Format a DVD, and backup Customer
Presets to confirm proper DVD write functionality.

Hard Disk Drive (HDD) replacement

Preparations

WARNING Before you dispose of the hard drive,'maktla sure you remove
ALL PATIENT DATA from the hard drive, given that the hard

drive is still functional. In some countries, you may be required
to delete all software from the disk before returning the hard
drive to the parts warehouse. Follow your local policies.
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é WARNING

8-102

Energy Control and Power Lockout for Vivid ES0/E9Q0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1.

ok wbn

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.
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Preparations (continued)

When preparing for the replacement, you must perform the
following steps:

1.

7.
8.

Record the Ultrasound system’s TCPIP settings and
installed Option strings.

Back up the Patient Archive images, Report Archive,
User-Defined Configuration (Customer Presets), and
Service settings. You will perform a Restore after the install.

Reload the system software from removable media. Select
No when asked: Keep User Data and Patient Archive?

Power down the Ultrasound system.
Disconnect the Mains Power Cable from the wall outlet.

Disconnect all external cables (probes, ECG, physio,
Ethernet, audio, video, USB).

Remove the Left Side Cover.
Remove the BEP Cover.

Hard Disk Drive (HDD) removal procedure

Follow these steps to remove the HDD:

1. Disconnect the cables connecting the HDD.
2. Remove the two screws that secures the HDD Bracket to
the BEP’s frame.
3. Get hold of the HDD assembly and pull it out.
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Hard Disk Drive (HDD) installation procedure

é CAUTION

Verification

8-104

Follow these steps to install the HDD:

1.

© © N oo

Position the HDD Assembly so it enters the two guides and
slide the HDD in. You may need to apply a pressure to make
it slide into position.

Install the two screws that secures the HDD bracket to the
BEP’s frame.

Connect the two HDD cables to the HDD.
Install the BEP Cover as described in these steps:

Be careful not to pinch any of the cables.

a. Insert the base of the BEP Cover inside the base of the
BEP.

Be sure the bottom lip of the BEP Cover rests inside the
BEP.

b. Tilt the top of the BEP Cover toward the BEP.
c. Install the fixing screw(s) for the BEP Cover:

Replace the Left Side Cover.

Connect the Mains Power Cable to the wall outlet.
Power up the Ultrasound system.

Install the System software and the Application software.

Enter the Ultrasound system’s TCPIP settings and Option
strings.

. Restore the Patient Archive images, Report Archive,

User-Defined Configuration (Customer Presets), and
Service settings.

See: ‘Verification after BEP or HDD replacement’ on
page 8-101.
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Main Power Supply replacement

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

N o gk wD

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external I/O cabling.
Remove both Side Cover.

Remove the Top Cover.

Remove the Filter Cover.

Remove the Rear Cover.

Main Power Supply removal procedure

Follow these steps to remove the Main Power Supply:

1.
2.

Disconnect the cables on top of the power supply.
Remove the three screws that secure the Main Power
Supply.

Ease the Main Power Supply away from the fang bracket.

Pull/slide the entire Main Power Supply backwards until the
connectors to the Front End Processor are unseated.

Lift the Main Power Supply away.

Main Power Supply installation procedure

Follow these steps to install the Main Power Supply:

1. Place the Main Power Supply base on the Ultrasound
systems frame, and then tilt the top of the Main Power
Supply toward the rear of the Card Cage until the Main
Power Supply is vertical.

2. Slide the Main Power Supply forward to seat the connectors
on the Card Cage.

3. Engage the tab onto the Fang.

4. |Install the three screws.
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Fill out and attach the rating plate.

Connect the cables at the top of the Main Power Supply.
Install the Rear Cover.

Install the Filter Cover.

. Install the Top Cover.

10. Install both Side Covers.

© © N oo
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Patient I/O assembly replacement

Read and follow

When servicing parts of the Ultrasound system where there is

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

exposure to voltage greater than 30 volts:

1.

ok wbn

Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

Wait for at least 30 seconds for capacitors to discharge as
there are no test points to verify isolation.

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

o~

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove Left Side Cover.

Remove the BEP Cover.

Patient I1/0O module removal procedure

Follow these steps to remove the Patient I/O module:

1. Inside the BEP there is an opening for the Power and USB
cables to the Patient I/O module. Disconnect the Power
cable connector and the USB cable connector from the
Patient I/O module.

2. Remove one screw inside the BEP.
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3.

4.

Remove the two fastening screws on the Patient I/O
module’s mounting bracket.

Pull the Patient I/O module sideways, out of the frame.

Patient 1/O installation procedure

f CAUTION

Verification

8-108

Follow these steps to install the Patient 1/O:

1.

Align the Patient I/O with the opening and push it into its
final position.

Connect the Power and USB cables (inside the BEP).
Install two fastening screws on the mounting bracket.
Install the BEP Cover.

Be careful not to pinch any of the cables.

Install the left side cover.

Perform the following steps to verify that the product is
functioning as intended after this Patient I/O replacement:

1.

Verify that all screws that you removed earlier have been
installed.

If finished, connect cables and probes you removed earlier.

Power up the Ultrasound system to verify that it operates as
intended.
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Peripherals replacement

DVD R/W drive replacement

Preparations

When preparing for the replacement, you must perform the
following steps:

1.

S S A

Remove the DVD drive

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes and external 1/O cabling.
Remove the Side Covers.

Remove the Top Cover.

Follow this procedure to remove the DVD drive:

1.
2.

NOTE:

Install the DVD drive

Raise the Top Console to the highest level.

Remove the 4 screws securing the right side of the DVD
drive.

Tilt the Front Cover forward just until the Column Cover stop
tabs clear.

Raise the Column Cover to access and remove the 4
screws securing the left side of the DVD drive.

Disconnect the cables to the DVD drive.
Slide the DVD drive out the front of the Ultrasound system.
If Power Connection is different on new and old DVD drive:

Move the DVD Interface Board, Part Number 5301204, from
the old DVD drive that you removed, to the new DVD drive.

Follow this procedure to install the DVD drive:

1. Slide the DVD drive into position.
2. Install the 8 screws to secure the DVD drive.
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3. Connect the cables to the DVD drive.
4. Install the Covers.

Black & White Digital Graphic Printer replacement

Read and follow

f WARNING Energy Control and Power Lockout for Vivid EBO/EQ0/E95.

When servicing parts of the Ultrasound system where there is
exposure to voltage greater than 30 volts:

1. Follow LOCK OUT/TAG OUT procedures.

Turn off the breaker.

Unplug the Ultrasound system.

Maintain control of the Ultrasound system power plug.

. Wait for at least 30 seconds for capacitors to discharge as
L] there are no test points to verify isolation.

a bk wbd

Ultrasound System components may be energized.

Preparations

When preparing for the replacement, you must perform the
following steps:

1. Power down the Ultrasound system.

2. Disconnect the Mains Power Cable from the wall outlet.
3. Disconnect all probes and external I/O cabling.

4. Remove the Left Side Cover.

Remove the Black & White Digital Graphic Printer

Follow this procedure to remove the Black & White Digital
Graphic Printer:

1. Disconnect the cables from the back of the printer.
2. Loosen the printer bracket wing nut that secures the printer.
3. Slide the printer out.

Install the Black & White Digital Graphic Printer

Follow this procedure to install the Black & White Digital Graphic
Printer:
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1. Slide the printer into the printer bracket until the face is flush
with the Ultrasound system.

2. Tighten the printer bracket wing nut to secure the printer in
the printer bracket.

3. Connect the cables to the back of the printer.
4. Replace the Left Side Cover.
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Cables replacement

TwinAx PCle cable replacement

Preparations

The TwinAx PCle cable connects the CRX board (via the main
board) to the back end processor (BEP).

When preparing for the replacement, you must perform the
following steps:

1.

2.
3.
4

Power down the Ultrasound system.

Disconnect the Mains Power Cable from the wall outlet.
Disconnect all probes.

Remove both the Left Side Cover and the Right Side Cover.

Remove the TwinAx PCle cable

é CAUTION

8-112

Follow these steps to remove the TwinAx PCle cable:

1.

Disconnect the TwinAx PCle cable from the BEP’s
motherboard as described here:

a. Remove the BEP cover.

b. Disconnect the TwinAx PCle (flat) cable from the
connector on the motherboard.

Disconnect the TwinAx PCle cable from the FEP card rack’s

main board as described here:

a. Remove the FEP cover.

Be careful when performing the next step. The two locks on the
connector for the PCle cable are easy to break. If broken, you
must replace the Main Board.

b. Carefully, unlock the two locks used to fix the cable plug
to the connector.

c. Carefully, disconnect the TwinAx PCle (flat) cable from
the connector on the main board

Vivid EBO/E90Q/E95 — Service Manual
GC091052 Rev. 3



Cables replacement

3.

Remove the TwinAx PCle cable.

Install the TwinAx PCle cable

f CAUTION

Follow these steps to install the TwinAx PCle cable:

1.

Route the new TwinAx PCle cable between the inside of the
BEP and the inside of the FEP.

Connect the TwinAx PCle cable to the connector on the
BEP’s motherboard.

Be careful when performing the next step. The two locks on the
connector for the PCle cable are easy to break. If broken, you
must replace the Main Board.

3. Connect the TwinAx PCle cable to the connector on the
main board.
4. Install the covers on the BEP and on the FEP.
5. Install the side covers on the Ultrasound system.
6. Install the mains power cable.
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Chapter 9

Renewal Parts

This chapter lists the renewal parts available for the
Vivid ES0/E90/E95.
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List of Abbreviations

Table 9-1: List of Abbreviations

ABBREVIATION DESCRIPTION

3D Three Dimensional

4D Four Dimensional. 4D is the same as Three Dimensional +
Realtime

AFE Analog Front End

ASSY Assembly

AURORA Engineering name for Vivid ES80/E90/E95.

BEP Back End Processor

cSound New Hardware platform for the high end Vivid ultrasound
ecanner family.

CRU Customer Replaceable Unit

CRX cSound Receiver board

CTRL Control

CwW Continuos Doppler

DMM Digital Multimeter

ECG Electro Cardio Graphy

EXT. External

FEP Front End Processor

FRUY Replacement Part

FRUN Non Stock Part

HDD Hard Disk Drive

I/0 Input/output

InSite EXC InSite with Express Connect
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Table 9-1: List of Abbreviations (Cont'd)

ABBREVIATION DESCRIPTION

INT Internal

LCD Liquid Crystal Display

MBD Motherboard

OP Operating Panel

PC Personal Computer (Back End Processor)
PCle PCI Express

PS Power Supply

PWA Printed Wire Assembly

PWR Power

QTY Quantity Used Per Vivid EB0/EQ0/E95
RT3D Real Time Three Dimensional (Same as 4D)
RX Receiver

TX Transmitter

TXPS Transmitter Power Supply.

XFRMR Transformer
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Software for Vivid ES0/EQQ/E95

Table 9-2:  Software

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

1. GC200372 UFD with: 1 N N
»  System software
e Application software
e User manuals
e Service manual

2. GC200372-10 Vivid E80 90 95 SW Appl SW 1 N Y
v.201 r.42.0 - Service Edition

3. GC200372-09 Vivid E80 90 95 SW Appl SW 1 N Y
v.201 r.38.0 - Service Edition

4. GC200372-08 Vivid E80 90 95 SW Appl SW 1 N Y
v.201 r.32.3 - Service Edition
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Covers and Bumpers

Table 9-3:  Covers - Vivid ES0/E90/E95

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. GA307022 Cover Front 1 N Y
2. GA307056 Cover Connector (Plate 1 N Y
Connectors V/Guide)
[.‘ Pt
|.. . a,
, N
|
3. GC200153 Covers Left Assy _ 1 N Y
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Table 9-3:  Covers - Vivid ES0/E90/E95 (Cont'd)

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
4. GC200154 Covers Righ Assy 1 N Y

e

5. GC307072 Cover Top 1 N Y
6. GC307073 Cover Rear 1 N Y

7. GC307074 Cover Rear Door 1 N Y
8. GA307047 Cable Hook 2 N Y
9. GA307008 Bumper Rear 1 N Y

10. GA307025 1 N Y
11. GA200005 Bumper Footrest Assembly 1 N Y
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Table 9-3:  Covers - Vivid ES0/E90/E95 (Cont'd)
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
12. GA307029-3 Handle Rear Anthracite Metallic | 1 N Y
_.;_'.
i \x s jr:
4
13. 5267580-3 Storage drawer for 5 1-4 inch 1 N Y
Drive Bay White Drawer
/
&
-
‘ D
14. GA307233-3 Handle, Left Top Anthracite 1 N Y
Metallic
, T
!4\/'-\\_\ 4
)
N
15. GA307234-3 Handle, Left Lower Anthracite 1 N Y
Metallic
NV -ﬂj"l'}:”
[' o/ =2 X
16. GA307235-3 Handle, Right Top Anthracite 1 N Y
Metallic
o '_ :E_-__;_-h-H‘
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Table 9-3:  Covers - Vivid ES0/E90/E95 (Cont'd)

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
17. GA307236-3 Handle, Right Lower Anthracite | 1 N Y
Metallic
18. GC307075 1 N Y
19. GA307006 Bumper Left 1 N Y
S
20. GA307007 Bumper Right 1 N Y
21. GA200359 Cover Column Assy 1 N Y
22. GA307192 Cover Main Cable 1 N Y
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Top Console parts

Main Monitor and LCD Arm parts

Table 9-4:  Main Monitor - Eizo-19 inch, wide
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

1. S5444781 LCD only 19 inch FRU 1 N Y

2. S5438354 Cover-Monitor_Rear FRU 1 N Y

3. 5447216-2 Monitor Service Cover-White 1 N

4. S5490514 Cover-Monitor Front FRU 1 N

5. 5490514-3 MONITOR FRONT COVER 1 N Y

ASSY - Anthracite metallic
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Table 9-4:  Main Monitor - Eizo-19 inch, wide (Cont'd)
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
6. GC200365 Vivid 19in wide Eizo monitor 1 N Y
with covers
7. 5957000-30 Ultrasound Global LCD Arm-30 | 1 N Y
version with cables and plate
for 19in wide Eizo monitor
Table 9-5: LCD Arm parts
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. 5957000-30 Ultrasound Global LCD Arm-30 | 1 N Y
version with cables and plate
for 19in wide Eizo monitor
2. 5957000-30 LCD Arm Ergotron 1 N
3. GA200302 LCD Mount Lock Assy 1 N Y
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Operating Panel (OP) parts

Table 9-6: Operating Panel (OP) parts
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. GC200111 Operating Panel Upper Aurora | 1 N Y
2. GC200112 Operating Panel Lower Aurora | 1 N
3. GC200155 Operating Panel Encoder 1 N
Board
4. GC200247 Operating Panel Lower Switch 1 N Y
Board with Elastomer
5. GC200214 Operating Panel Bezel Lower 1 N Y
6. GA200270 Button Frame, Ul Assy 1 N Y
7. GA200605 Palm Rest Assembly 1 N Y
8. GB200217 Laser Trackball Assembly with 1 N Y
over-voltage protection
—— |
————
9. GA200971 Dust gasket and fixing ring for 1 N Y
laser trackball, Vivid E9
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Alphanumeric (AN) Keyboard parts

Table 9-7:  Alphanumeric (AN) Keyboard parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. GB200057-1 AN Keyboard, Universial 1 N N
2. GB200057-2 AN Keyboard, French 1 N N
3. GB200057-3 AN Keyboard, German 1 N N
4. GB200057-4 AN Keyboard, Spanish 1 N N
5. GB200057-5 AN Keyboard, Portuguese 1 N N
6. GB200057-6 AN Keyboard, Italian 1 N N
7. GB200057-7 AN Keyboard, Swedish 1 N N
8. GB200057-8 AN Keyboard, Norwegian 1 N N
9. GB200057-9 AN Keyboard, Danish 1 N N
10. GB200057-10 AN Keyboard, Dutch 1 N N
11. GB200089 Wagon A/N Drawer KS ASM 1 N Y
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Speaker and Bulkhead parts

Table 9-8: Speaker and Bulkhead parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. GC200131 Loudspeaker Left Assembly 1 N Y
2. GC200132 Loudspeaker Right Assembly 1 N Y
3. GC200141 Bulkhead Board 2 1 N Y
4. GC307107 Bulkhead plate Aurora 1 N Y
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Table 9-9: XYZ parts

XYZ parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

1 GA200039 Z-mechanism 1 N Y

2. GA200750 Drive Gear Snap Asm 1 N Y

3. GA200161 Park Lock 1 N Y

4. GA200952 XY Brake Mech Asm 1 N Y

5. GA200946 XY Mech 1 N N

6. 5440179-3 XYZ Motor Controller Module 1 N Y
Replaces GA200994 when it
becomes unavailable

7. GA200994 XYZ Motor Controller Module 1 N

8. GA200285 Up-Down Button Board 1 N
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Main Console parts

Table 9-10:  Main Console parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

1. GC200046 Fan Tray Assembly 1 N Y

2. GA307351 Filter Dust Rear 1 N

3. GA307029-3 Handle Rear Anthracite Metallic | 1 N Y

4. GC307076 Storage Tray Rear Handle 1 N Y

5. GC200060 Frame Targa 1 N Y
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Casters (wheels) parts

Table 9-11:  Casters (wheels) parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. GA307888 Wheel cap for VE9 casters 4 N Y

GA200245 and GA200246

Two wheel caps per kit, one for
each side of the caster.

2. GA200245 Caster Front 2 N N
3. GA200246 Caster, Rear 2 N N
4. GA200070 Pedal Mech 1 N N
5. GA200228 Rod Assy 1 N Y
6. GA307052-3 Cover Pedal Brake Onyx 1 N Y
7. GA307053-3 Cover Pedal Release Onyx 1 N Y
8. GA307054-3 Cover Pedal Dir Lock Onyx 1 N Y
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Front End Processor (FEP) Card

Rack parts

Table 9-12:  Card Rack parts (Front End Processor (FEP))
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

1. GA200695 GRLY v2 - Relay board 1 N

2. GA200726-2 GTX-TLP192mkll 1 N Y
(Transmitter board)

3. GA200726 GTX-TLP192 1 N Y

4. GC200002 CRX board 1 N
(Receiver board)

5. GC200017 Circuit Board Part for Aurora 2 N Y
Front Plane
(Front Plane boards)

6. GC200019-4 Aurora Power Module board 1 N Y
with 24V bleeder
(Power board - CPM)

7. GC200126 Card Rack with Back plane 1 N Y
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Back End Processor (BEP) parts

Table 9-13:  Back End Processor (BEP) parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GC200018S BEP Aurora spare part 1 N Y
2. GC200197 HDD Assembly for BEP Aurora | 1 N
3. 066E8912 Graphic Card nVidia Quadro 2 N Y
K2200

4. GC200157 PSU Board for BEP, Aurora 1 N Y

5. GC200195 IO Assembly BEP Aurora 1 N Y
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Main Power Supply

Main Power Supply

Table 9-14:  Main Power Supply

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GA200730-5 Aurora Main Power Supply 1 N Y
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Renewal Parts

/O modules parts

Table 9-15:  1/O modules parts

ITEM PART DESCRIPTION QTY CRU | FRU
NUMBER
1. GB200010-2 Patient 1/0 1 N N
9-20 Vivid ES0/EQ0/E95 — Service Manual

GC091052 Rev. 3



Peripherals for use with Vivid ES0/EQ0/E95

Peripherals for use with Vivid E8O/
E90/E95

DVD drive

Table 9-16: DVD drive parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GC200105 DVD with brackets and cables 1 N Y
Internal printer
Table 9-17: Internal printer
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. 5555265 SONY UP-D898MD DIGITAL 1 N Y
A6 BW PRINTER
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Renewal Parts

External printers

Table 9-18:  External printers

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 066E2956 Color Video Printer UP-D25MD | 1 N Y
for Vivid E products
2. 066E3023 HP Color Printer 230V 1 N Y
(HP Laser Jet Pro 400 color
M451)
3. 066E3024 HP Color Printer 115V 1 N Y
(HP Laser Jet Pro 400 color
M451)
Digital Video Stream Recorder (external)
Table 9-19:  Digital Video Stream Recorder (external)
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GC200287 External Digital Video Stream 1 N Y
Recorder
HVO-550MD DVR recorder
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Peripherals for use with Vivid ES0/EQ0/E95

3D Monitor - external

Table 9-20:  Sony 3D Monitor

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GB200210 Sony 3D Monitor Kit 1 N N
2. 066E8890 Sony 3D monitor LMD2451MT 1 N N
3. 066E8892 Optical Isolation Cable DVI 104 | 1 N N
4. 066E8894 Sony Display Stand SU-560 1 N N
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Renewal Parts

Mains power cables - Vivid ES0/E90/

Table 9-21:  Mains power cables

E95

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. 5323275 Argentina power cord and clip 1 N Y
assembly
2. 5323129 MAINS POWER CABLE - 1 N N
H4000ZG AUSTRALIA
3. 5412975 Brazil Power Cord and Clip 1 N Y
Assembly
4. 5148381-5 MAINS POWER CABLE - 1 N N
H4000ZC CHINA
5. 5148381-8 MAINS POWER CABLE - 1 N N
H4000ZE DENMARK
6. 5148381-3 MAINS POWER CABLE - 1 N N
H4000zB EUROPE
(CONTINENTAL EU POWER
CORD)
7. 5148381-4 MAINS POWER CABLE - UK/ 1 N N
H4000zD IRELAND
(UK/IRELAND POWER CORD)
8. 5323270 India power cord and clip 1 N Y
assembly
9. 5322309 Israel power cord and clip 1 N Y
assembly
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Mains power cables - Vivid EB0/E90/E95

Table 9-21: Mains power cables (Cont'd)

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

10. 5148381-2 MAINS POWER CABLE - 1 N N
H4000ZK JAPAN

11. 5148381 MAINS POWER CABLE - 1 N N
HA000ZA NORTH AMERICA

12. 5426194 South Africa power cord and 1 N Y

clip Assembly

13. 5148381-7 MAINS POWER CABLE - 1 N N

H4000ZL SWITZERLAND
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Renewal Parts

Internal Cables - Vivid ESO/EQO0/E95

Table 9-22: Internal cables

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. GC200143 Cable, TwinAx PCle BEP-CRX | 1 N Y
for Aurora

r———
2. GC200043 Cable, Power BEP and Motor 1 N Y
Ctrl for Aurora
P -
3. GA200536 Cable Doppler MBD- Rot. 1 N Y

ADPT. Box

4. 5431110-2 Cable, Powered eSATAto 15-7 | 1 N Y
DVD, Extended length

HE —

S. GA200311
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Internal Cables - Vivid ES0/E9Q0/E95

Table 9-22: Internal cables (Cont'd)

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
6. GA200225 Cable, XY-Lock 1 N Y
7. 5194492-5 Cable, USB BEP to XYZ Motor 1 N Y
Controller
EEdim = S= s El
8. GC200115 Main Cable Assembly, Aurora 1 N Y
L wn\ﬂ-.@.
wﬁ'—‘:‘\: ~7 *
#
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Renewal Parts

ECG cables - Vivid ES8O/E90/E95

Table 9-23: ECG cables

ITEM

PART
NUMBER

DESCRIPTION QTY | CRU | FRU

FC200389

ECG CABLE SET 1 Y Y
Content:

* Cable
e Cable ECG Nicolay

* Adapter RCA male - BNC
female

e Adapter RCA female - 6
* Adapter RCA female - 3

164L0025

Cable ECG MARQ. 1 Y Y
AHA/America

164L0026

Cable ECG MARQ. IEC/ 1 Y Y
EU+AS

164L0027

Leadwires ECG MARQ. 1 Y Y
AHA / AMERICA

164L0028

Leadwires ECG MARQ. IEC/ 1 Y Y
EU+AS

164L0029

ECG cable neo AHA 1 N N

164L0030

ECG cable neo IEC 1 N N

2017004-001

ECG cable, neo, AHA 1 N N

Multi-Link 3-lead ECG Care
cable neonatal

DIN, AHA (3.6 m/12ft)

Used together with neonatal
leads H45571RJ
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ECG cables - Vivid ES8O/E90/E95

Table 9-23: ECG cables

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

9. 2017004-003 ECG cable, neo, IEC 1 N N
Multi-Link 3-lead ECG Care
cable neonatal
DIN, IEC (3.6 m/12ft)
Used together with neonatal
leads H45571RK
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Renewal Parts

Physio TX parts

Table 9-24:  Physio TX parts

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GB200036 PCG Microphone MA-300HDS | 1 Y Y
with adapter.
2. FC200658 Adapter for MA300 heart 1 Y Y
microphone
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Probes for Vivid ES0/E90/E95

Probes for Vivid ESO/E90/E95

Phased Array Sector probes

Table 9-25: Phased Array Sector probes
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 5488470 4V-D 1 Y Y
(Vivid E95 only)
2. 5446030 M5Sc-D 1 Y Y
3. 5499318 6S-D 1
4. 5499322 12S-D 1 Y Y
Linear Array probes
Table 9-26: Linear Array probes
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. 5499510 9L-D 1
2. 5499499 11L-D 1 Y Y
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Renewal Parts

Curved Array (Convex) probes

Table 9-27:  Curved Array (Convex) probes

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER

1 5428393 C1-6-D 1 Y Y

2. 5499605 C2-9-D 1 Y Y

3. 5499505 8C 1 Y Y

4. 5499592 iC5-9-D 1 Y Y

Doppler probes

Table 9-28:  Doppler probes

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. TE100024 P2D (Pencil probe) 1
2. TQ100002 P6D (Pencil probe) 1 Y Y
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Probes for Vivid ES0/E90/E95

Transesophageal Phased Array probes

Table 9-29: Transesophageal Phased Array probes
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 KN100107 6Tc 1 N Y
2. KN100120 6VT-D 1 N
3. KN100121 9T 1 N
Intra-operative probes
Table 9-30: Intra-operative probes
ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1. 5335525 L8-18i-D 1 Y Y
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Renewal Parts

Options - Vivid ES0/E90/E95

Table 9-31:  Options

ITEM PART DESCRIPTION QTY | CRU | FRU
NUMBER
1 GC200105 DVD Drive with brackets and 1 N Y
cables
2. 5380960-2 USB Footswitch 3 button 1 Y Y
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Care and Maintenance
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Care and Maintenance

Overview

Periodic maintenance inspections

It has been determined by engineering that your Vivid ES80/E90/
E95 does not have any high wear components that fail with use,
therefore Periodic Maintenance inspections are not mandatory.

However, some customers’ Quality Assurance Programs may
require additional tasks and or inspections at a different
frequency than listed in this manual.

10-2 Vivid ES0/EQ0/E95 — Service Manual
GC091052 Rev. 3



Why do maintenance

Quality assurance

Why do maintenance

In order to gain accreditation from organizations such as the
American College of Radiology (USA), it is the customer’s
responsibility to have a quality assurance program in place for
each Ultrasound system. The program must be directed by a
medical physicists, the supervising radiologist/physician or
appropriate designee.

Routine quality control testing must occur regularly. The same
tests are performed during each period so that changes can be
monitored over time and effective corrective action can be
taken.

Testing results, corrective action and the effects of corrective
action must be documented and maintained on the site.

Your GE service representative can help you with establishing,
performing and maintaining records for a quality assurance
program. Contact GE for coverage and/or price for service.
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Care and Maintenance

Maintenance task schedule

How often should maintenance tasks be performed?

NOTE:

NOTE:

The Care and Maintenance task schedule specifies how often
your Vivid E80/E90/E95 should be serviced and outlines items
requiring special attention.

It is the customer’s responsibility to ensure the Vivid ES80/E9Q0/
E95 care and maintenance is performed as scheduled in order
to retain its high level of safety, dependability and performance.

Your GE Service Representative has an in-depth knowledge of
your Vivid EB0/E90/E95 and can best provide competent,
efficient service. Contact GE for coverage information and/or
price for service.

The service procedures and recommended intervals shown in
the Care and Maintenance Task Schedule assumes that you
use your Vivid EB0/E90/E95 for an average patient load (10-12
per day) and not use it as a primary mobile Ultrasound system
which is transported between diagnostic facilities.

If conditions exist which exceed typical usage and patient load,
then it is recommended to increase the periodic maintenance

frequencies.

Table 10-1: Customer Care Schedule

Service at Indicated Time ® | Notes
= @
|5 @
2IE|8 &
21815 |s %
5
alz|=2|8 o
Clean Probes o* * or before each use
Clean Probe Holders .
Clean Air Filters . more frequently depending on
your environment
Inspect AC Mains Cable . Mobile Ultrasound system:
Check Weekly
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Maintenance task schedule

Table 10-1:

Customer Care Schedule (Cont'd)

Service at Indicated Time

Daily

Weekly

Monthly

Per Facilities

QA Program

Notes

Inspect Cables and
Connectors

Clean Ultrasound system

Clean Monitor and Touch
Panel

Inspect Wheels, Casters,
brakes and Swivel Locks

Mobile Ultrasound system:

Check Daily

Check Operating Panel
Movement

Mobile Ultrasound system:

Check Daily

Ultrasound system Leakage
Current Checks

also after corrective
maintenance

Peripheral Leakage Current
Checks

also after corrective
maintenance

Surface Probe Leakage
Current Checks

also after corrective
maintenance

Endocavity Probe Leakage
Current Checks

also after corrective
maintenance

Transesophageal Probe
Leakage Current Checks

also after corrective
maintenance

Surgical Probe Leakage
Current Checks

also after corrective
maintenance

Functional Checks

also after corrective
maintenance
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Care and Maintenance
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abbrevations, 9-2
acclimate time, 2-2
add
printer, 3-35
adjust
date and time, 3-28
alphanumeric keyboard
configuration, 3-33
approved
internal peripherals, 3-36
approved external peripherals, 3-36
approved internal peripherals, 3-36

B

back end processor
spare parts, 9-18
before installation (site preparations), 2-1
BEP
spare parts, 9-18
bulkhead parts, 9-13

C

cables

ECG, 9-28

internal, 9-26

mains power, 9-24
card rack

spare parts, 9-17
care and maintenance, 10-1
casters

parts, 9-16
CE compliance, 1-19
change history, i-1
chapter 1

introduction, 1-1
cold or hot

if the ultrasound system is very cold or hot, 2-2

compatibility, 3-41
completing the setup, 3-18
compliance, 1-19
configuration, 3-25
connect

ECG, 3-21

ethernet, 3-20
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heart microphone, 3-21

phono, 3-21

probe, 3-22

USB flash card, 3-20
connection

on patient I/0, 3-21
connections

on the rear panel, 3-20
connectivity

compatibility, 3-41

overview, 3-39

setup, 3-41
contact information, 1-21
conventions used in book, 1-4
convex probes, 9-32
cooling, 2-3
copyrights, i-19
curved array probes, 9-32
customer assistance, 1-21

phone numbers, 1-22
customer order

verification, 3-17

D

damage

in transportation, 3-10
damage in transport, i-15
dangerous procedure warnings, 1-16
data network setup requirements, 2-15
date

adjustment, 3-28
desirable features, 2-13
DICOM network function, 2-16
DICOM setup requirements, 2-16
disconnect

probe, 3-24
doppler probes, 9-32

E

ECG
connect, 3-21
ECG cables, 9-28
electrical requirements, 2-4, 2-6
EMI limitations, 2-7
general ultrasound system requirements, 2-4
power stability requirements
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power stability requirements, 2-6 floor plan suggestion

power transients mininal, 2-13
power transients, 2-6 recommended, 2-14
site circuit breaker scanner and EchoPAC in same room, 2-15
site circuit breaker, 2-5 front end processor
site power outlets spare parts, 9-17
site power outlets, 2-5 functional checks, 4-9
specific requirements for the unit, 2-5
voltage drop-out G
voltage drop-out, 2-6
electrical safety, 1-14 general procedures, 4-2
electrical specification, 3-19 general ultrasound system requirements, 2-2
electromagnetic compatibility (EMC), 1-19 electrical requirements, 2-4
electromagnetic interference
abatement, 2-8 H

prevention, 2-8

electrostatic discharge prevention, 1-20 heart microphone

EMC connect, 3-21
compliance, 1-19 hot or cold '
electromagnetic compatibility, 1-19 if the uItrasounq system is very cold or hot, 2-2
what is EMC?, 1-19 28\,\4,1 often should maintenance tasks be performed?,

EMI
abatement, 2-8 human safety, 1-8
prevention, 2-8 |
protection, 3-17
EMI limitations, 2-7
enter location, 3-26
environmental dangers, 2-18

environmental requirements, 2-2, 2-3

110
parts, 9-20
icons, 1-4
icons indicating a special procedure to be used, 1-7

errors, i-16 _ if the ultrasound system is very cold or hot, 2-2
ESD prevention, 1-20 important precautions, i-2
ethernet in/out modules
(?onnect, 3-20 parts, 9-20
examine packages, 3-8 InSite
external I/O _ network requirements, 2-15
connegtlons, 3-20 insite ExC, 5-3
external peripherals installation

for connection to USB, 3-36

. - see "system setup”, 3-1
for connection via Ethernet, 3-36

installation warnings

F see "setup warnings", 3-2
internal cables, 9-26
intra-operative probes, 9-33

facility needs, 2-10 . h
y introduction (chapter 1), 1-1

desirable features, 2-13
DICOM network function, 2-16 L
DICOM setup requirements, 2-16
InSite requirements, 2-15
minimal floor plan suggestion, 2-13
network setup requirements, 2-15
purchaser responsibilities, 2-10
recommended floor plan suggestion, 2-14
required facility needs, 2-12
suggested floor plan
scanner and EchoPAC in same room, 2-15

language

user interface

setup, 3-30

LCD arm parts, 9-9
legal notes, i-18
lighting, 2-3
linear array probes, 9-31
list of abbrevations, 9-2

FEP loading software, 8-7
spare parts, 9-17 location
flash card setup, 3-26

connect, 3-20 lockout/tagout (LOTO) requirements, 1-17
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LOTO
lockout/tagout requirements, 1-17

M

main console parts, 9-15
main monitor parts, 9-9
main power supply, 9-19
mains power cables, 9-24
maintenance task schedule, 10-4
manufacturer, 1-23
mass
with monitor and peripherals, 3-18
mechanical safety, 1-11
model designations, 1-4
models covered by this manual, 1-2

N
network setup requirements, 2-15

O

omission and errors, i-16

OP parts, 9-11

operating panel parts, 9-11

operational and storage temperature for probes, 2-9
options, 9-34

overview of the ultrasound system, 1-3

P

packing materials
recycling information, 3-15
patient I/O
connections, 3-21
periodic maintenance inspection (PM), PM (periodic
maintenance inspection), 10-2
peripherals, 9-21
phased array sector probes, 9-31
phone numbers
customer assistance, 1-22
phono
connect, 3-21
physical dimensions, 3-18
physical inspection
at arrivel, 3-17
physio tx parts, 9-30
power cables
mains, 9-24
power supply
main, 9-19
precautions
certified electrical contractor statement, i-15
damage in transport, i-15
important precautions, i-2
service safety considerations, i-17
translation policy, i-2
prepeare for setup, 3-17
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add, 3-35
probe
connect, 3-22
disconnect, 3-24
probes, 9-31
convex, 9-32
curved array, 9-32
doppler, 9-32
intra-operative, 9-33
linear array, 9-31
phased array sector, 9-31
TEE (transesophageal phased array), 9-33
transesophageal phased array, 9-33
probes environmental requirements, 2-9
operational and storage temperature for probes,
2-9
product description, 1-3
product icons, 1-7
product locator installation card, 3-50
products covered by this manual, 1-2
purchaser responsibilities, 2-10
purpose of operator manual, 1-3

R

rear panel

connections, 3-20
receiving and unpacking, 3-4
receiving the product, 3-8
recycling information

packing materials, 3-15
required facility needs, 2-12
requirements

ultrasound system, 2-2
requirements verification, 3-18
returning/shipping probes and repair parts, 1-18
revision history, i-1

S

safety
human, 1-8
safety precaution messages, 1-4
select
unit of measure, 3-31
video format, 3-31
service safety considerations, i-17
service screen
setup, 3-32
setup
completion, 3-18
preparations, 3-17
reminders, 3-2
service screen, 3-32
setup warnings, 3-2
shipping/returning probes and repair parts, 1-18
shock indicator, 3-5
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site preparations, 2-1 dangerous procedures, 1-16

sneaker net environment, 3-39 receiving and unpacking, 3-4
software, 9-4 what is EMC?, 1-19
overview, 5-2 wheels
software loading, 8-7 parts, 9-16
software option
configuration, 3-37 XYZ
installation, 3-37
speaker parts, loadspeaker parts, 9-13 Xyz parts, 9-14

specifications, 3-18
electrical specifications, 3-19
physical dimensions, 3-18
standard hazard icons, 1-6
statement
certified electrical contractor statement, i-15
system
specifications, 3-18
system manufacturer, 1-23
system requirements verification, 3-18
system setup, 3-1

T

TEE (transesophageal phased array) probes, 9-33
tilt indicator, 3-5
time
adjustment, 3-28
top console parts, 9-9
trademarks, i-19
transesophageal phased array probes, 9-33
translation policy, i-2
transport
damage, i-15
transportation
shock indicator, 3-5
tilt indicator, 3-5

U

ultrasound system is very cold or hot, 2-2
ultrasound system power plug

ultrasound system power plug, 2-6
ultrasound system requirements, 2-2
unpacking, 3-4
unpacking instructions, 3-11
usB

flash card

connect, 3-20

Vv

verification

system requirements, 3-18
verify customer order, 3-17
voltage settings, 3-19

wW

warnings
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