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Important Precautions

TRANSLATION POLICY

THIS SERVICE MANUAL IS AVAILABLE IN ENGLISH ONLY.

WARNING .
(EN)

IF A CUSTOMER’S SERVICE PROVIDER REQUIRES A LANGUAGE OTHER
THAN ENGLISH, IT IS THE CUSTOMER’S RESPONSIBILITY TO PROVIDE
TRANSLATION SERVICES.

DO NOT ATTEMPT TO SERVICE THE EQUIPMENT UNLESS THIS SERVICE
MANUAL HAS BEEN CONSULTED AND IS UNDERSTOOD.
FAILURE TO HEED THIS WARNING MAY RESULT IN INJURY TO THE SERVICE

PROVIDER, OPERATOR OR PATIENT FROM ELECTRIC SHOCK, MECHANICAL
OR OTHER HAZARDS.

CE MANUEL DE MAINTENANCE N’EST DISPONIBLE QU’EN ANGLAIS.

AVERTISSEMENT 8
(FR)

S| LE TECHNICIEN DU CLIENT A BESOIN DE CE MANUEL DANS UNE AUTRE
LANGUE QUE L’ANGLAIS, C’EST AU CLIENT QU’IL INCOMBE DE LE FAIRE
TRADUIRE.

NE PAS TENTER D’INTERVENTION SUR LES EQUIPEMENTS TANT QUE LE
MANUEL SERVICE N’A PAS ETE CONSULTE ET COMPRIS.
LE NON-RESPECT DE CET AVERTISSEMENT PEUT ENTRAINER CHEZ LE

TECHNICIEN, L’'OPERATEUR OU LE PATIENT DES BLESSURES DUES A DES
DANGERS ELECTRIQUES, MECANIQUES OU AUTRES.

DIESES KUNDENDIENST-HANDBUCH EXISTIERT NUR IN ENGLISCHER
SPRACHE.

WARNUNG [N
(DE)

FALLS EIN FREMDER KUNDENDIENST EINE ANDERE SPRACHE BENOTIGT,
IST ES AUFGABE DES KUNDEN FUR EINE ENTSPRECHENDE UBERSETZUNG
ZU SORGEN.

VERSUCHEN SIE NICHT, DAS GERAT ZU REPARIEREN, BEVOR DIESES
KUNDENDIENST-HANDBUCH NICHT ZU RATE GEZOGEN UND VERSTANDEN
WURDE.

WIRD DIESE WARNUNG NICHT BEACHTET, SO KANN ES ZU VERLETZUNGEN
DES KUNDENDIENSTTECHNIKERS, DES BEDIENERS ODER DES PATIENTEN
DURCH ELEKTRISCHE SCHLAGE, MECHANISCHE ODER SONSTIGE
GEFAHREN KOMMEN.
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ESTE MANUAL DE SERVICIO SOLO EXISTE EN INGLES.

AVISO .
(ES)

SI ALGUN PROVEEDOR DE SERVICIOS AJENO A GEHC SOLICITA UN IDIOMA
QUE NO SEA EL INGLES, ES RESPONSABILIDAD DEL CLIENTE OFRECER UN
SERVICIO DE TRADUCCION.

NO SE DEBERA DAR SERVICIO TECNICO AL EQUIPO, SIN HABER
CONSULTADO Y COMPRENDIDO ESTE MANUAL DE SERVICIO.

LA NO OBSERVANCIA DEL PRESENTE AVISO PUEDE DAR LUGAR A QUE EL
PROVEEDOR DE SERVICIOS, EL OPERADOR O EL PACIENTE SUFRAN
LESIONES PROVOCADAS POR CAUSAS ELECTRICAS, MECANICAS O DE
OTRA NATURALEZA.

ESTE MANUAL DE ASSISTENCIA TECNICA SO SE ENCONTRA DISPONIVEL EM
INGLES.

ATENGAO
(PT-Br) .

SE QUALQUER OUTRO SERVIGO DE ASSISTENCIA TECNICA, QUE NAO A
GEHC, SOLICITAR ESTES MANUAIS NOUTRO IDIOMA, E DA
RESPONSABILIDADE DO CLIENTE FORNECER OS SERVIGOS DE TRADUGAO.
NAO TENTE REPARAR O EQUIPAMENTO SEM TER CONSULTADO E
COMPREENDIDO ESTE MANUAL DE ASSISTENCIA TECNICA.

O NAO CUMPRIMENTO DESTE AVISO PODE POR EM PERIGO A SEGURANGCA

DO TECNICO, OPERADOR OU PACIENTE DEVIDO A‘ CHOQUES ELETRICOS,
MECANICOS OU OUTROS.

ESTE MANUAL DE ASSISTENCIA ESTA DISPONIVEL APENAS EM INGLES.

AVISO
(PT-pt)

SE QUALQUER OUTRO SERVIGO DE ASSISTENCIA TECNICA, QUE NAO A
GEHC, SOLICITAR ESTES MANUAIS NOUTRO IDIOMA, E DA i
RESPONSABILIDADE DO CLIENTE FORNECER OS SERVIGOS DE TRADUGAO.

« NAO TENTE EFECTUAR REPARAGOES NO EQUIPAMENTO SEM TER

CONSULTADO E COMPREENDIDO PREVIAMENTE ESTE MANUAL.

A INOBSERVANCIA DESTE AVISO PODE RESULTAR EM FERIMENTOS NO
TECNICO DE ASSISTENCIA, OPERADOR OU PACIENTE EM CONSEQUENCIA
DE CHOQUE ELECTRICO, PERIGOS DE ORIGEM MECANICA, BEM COMO DE
OUTROS TIPOS.

IL PRESENTE MANUALE DI MANUTENZIONE E DISPONIBILE SOLTANTO IN
INGLESE.

AVVERTENZA B
(Im)

SE UN ADDETTO ALLA MANUTENZIONE ESTERNO ALLA GEHC RICHIEDE IL
MANUALE IN UNA LINGUA DIVERSA, IL CLIENTE E TENUTO A PROVVEDERE
DIRETTAMENTE ALLA TRADUZIONE.

S| PROCEDA ALLA MANUTENZIONE DELL’APPARECCHIATURA SOLO DOPO
AVER CONSULTATO IL PRESENTE MANUALE ED AVERNE COMPRESO IL
CONTENUTO.

NON TENERE CONTO DELLA PRESENTE AVVERTENZA POTREBBE FAR
COMPIERE OPERAZIONI DA CUI DERIVINO LESIONI ALL’ADDETTO ALLA
MANUTENZIONE, ALL’UTILIZZATORE ED AL PAZIENTE PER FOLGORAZIONE
ELETTRICA, PER URTI MECCANICI OD ALTRI RISCHI.
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HOIATUS
(ET)

VAROITUS
(F1)

KAESOLEV TEENINDUSJUHEND ON SAADAVAL AINULT INGLISE KEELES.

KUI KLIENDITEENINDUSE OSUTAJA NOUAB JUHENDIT INGLISE KEELEST
ERINEVAS KEELES, VASTUTAB KLIENT TOLKETEENUSE OSUTAMISE EEST.
ARGE URITAGE SEADMEID TEENINDADA ENNE EELNEVALT KAESOLEVA
TEENINDUSJUHENDIGA TUTVUMIST JA SELLEST ARU SAAMIST.
KAESOLEVA HOIATUSE EIRAMINE VOIB POHJUSTADA TEENUSEOSUTAJA,
OPERAATORI VOI PATSIENDI VIGASTAMIST ELEKTRILOOGI, MEHAANILISE
vOIl MUU OHU TAGAJARJEL.

TAMA HUOLTO-OHJE ON SAATAVILLA VAIN ENGLANNIKSI.

JOS ASIAKKAAN PALVELUNTARJOAJA VAATII MUUTA KUIN
ENGLANNINKIELISTA MATERIAALIA, TARVITTAVAN KAANNOKSEN
HANKKIMINEN ON ASIAKKAAN VASTUULLA.

ALA YRITA KORJATA LAITTEISTOA ENNEN KUIN OLET VARMASTI LUKENUT
JA YMMARTANYT TAMAN HUOLTO-OHJEEN.

MIKALI TATA VAROITUSTA EI NOUDATETA, SEURAUKSENA VOI OLLA
PALVELUNTARJOAJAN, LAITTEISTON KAYTTAJAN TAI POTILAAN
VAHINGOITTUMINEN SAHKOISKUN, MEKAANISEN VIAN TAI MUUN
VAARATILANTEEN VUOKSI.

TO NAPON EIrXEIPIAIO ZEPBIZ AIATIOETAI ZTA AITAIKA MONO.

npoeisonoiHsH [l
(EL)

FIGYELMEZTETES
(HU)

EAN TO ATOMO NAPOXHZ ZEPBIZ ENOZ NMEAATH AMAITEI TO NMAPON
EMXEIPIAIO ZE F'AQZZA EKTOZ TQN AITAIKQN, AMTOTEAEI EYOYNH TOY
NEAATH NA NMAPEXEI YMHPEZIEZ META®PAZHZ.

MHN ENIXEIPHZETE THN EKTEAEZH EPIAZIQN ZEPBIZ ZTON EZOINAIZMO
EKTOZ EAN EXETE ZYMBOYAEYTEI KAl EXETE KATANOHZEI TO NAPON
ErXEIPIAIO ZEPBIZ.

EAN AE AABETE YMNOWH THN MNMPOEIAOMNOIHZH AYTH, ENAEXETAI NA
NMPOKAHOEI TPAYMATIZMOZ 2TO ATOMO NMAPOXHZ ZEPBIZ, 2TO XEIPIZTH H
ZTON AZOENH ANO HAEKTPONAHZ=IA, MHXANIKOYZ 'H AAAOYZ KINAYNOYZ.

EZEN KARBANTARTASI KEZIKONYV KIZAROLAG ANGOL NYELVEN ERHETO EL.
+ HA A VEVO SZOLGALTATOJA ANGOLTOL ELTERO NYELVRE TART IGENYT,

AKKOR A VEVO FELELOSSEGE A FORDITAS ELKESZITTETESE.

+ NE PROBALJA ELKEZDENI HASZNALNI A BERENDEZEST, AMIG A

KARBANTARTASI KEZIKONYVBEN LEIRTAKAT NEM ERTELMEZTEK.

+ EZEN FIGYELMEZTETES FIGYELMEN KiVUL HAGYASA A SZOLGALTATO,

MUKODTETO VAGY A BETEG ARAMUTES, MECHANIKAI VAGY EGYEB
VESZELYHELYZET MIATTI SERULESET EREDMENYEZHETI.
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PESSI PJONUSTUHANDBOK ER EINGONGU FAANLEG A ENSKU.
* EF PJONUSTUADILI VIDSKIPTAMANNS PARFNAST ANNARS TUNGUMALS EN
ENSKU, ER PAD A ABYRGD VIDSKIPTAMANNS AP UTVEGA bYPINGU.
VIDVORUN * REYNID EKKI AD bJONUSTA TAKID NEMA EFTIR AD HAFA SKODAD OG
) SKILID PESSA PJONUSTUHANDBOK.
« EF EKKI ER FARID AP PESSARI VIDVORUN GETUR bPAP VALDID MEIDSLUM

b.!()NUSTUVEITANDA, STJORNANDA EPA SJUKLINGS VEGNA RAFLOSTS,
VELRANNAR EDA ANNARRAR HATTU.

TENTO SERVISNi NAVOD EXISTUJE POUZE V ANGLICKEM JAZYCE.

+ V PRIPADE, ZE POSKYTOVATEL SLUZEB ZAKAZNIKUM POTREBUJE NAVOD
V JINEM JAZYCE, JE ZAJISTENIi PREKLADU DO ODPOVIDAJICIHO JAZYKA
UKOLEM ZAKAZNIKA.

« NEPROVADEJTE UDRZBU TOHOTO ZARIZENIi, ANIZ BYSTE S| PRECETLI

VYSTRAHA TENTO SERVISNi NAVOD A POCHOPILI JEHO OBSAH.

« V PRIPADE NEDODRZOVANI TETO VYSTRAHY MUZE DOJIT URAZU
ELEKTRICKAM PROUDEM PRACOVNIKA POSKYTOVATELE SLUZEB,
OBSLUZNEHO PERSONALU NEBO PACIENTU VLIVEM ELEKTRICKEHOP
PROUDU, RESPEKTIVE VLIVEM K RIZIKU MECHANICKEHO POSKOZENi NEBO
JINEMU RIZIKU.

(&S]

DENNE SERVICEMANUAL FINDES KUN PA ENGELSK.

* HVIS EN KUNDES TEKNIKER HAR BRUG FOR ET ANDET SPROG END
ENGELSK, ER DET KUNDENS ANSVAR AT SORGE FOR OVERSATTELSE.

ADVARSEL * FORS@G IKKE AT SERVICERE UDSTYRET MEDMINDRE
(DA) DENNE SERVICEMANUAL ER BLEVET LAEST OG FORSTAET.

* MANGLENDE OVERHOLDELSE AF DENNE ADVARSEL KAN MEDFQRE SKADE
PA GRUND AF ELEKTRISK, MEKANISK ELLER ANDEN FARE FOR
TEKNIKEREN, OPERATQREN ELLER PATIENTEN.

DEZE ONDERHOUDSHANDLEIDING IS ENKEL IN HET ENGELS VERKRIJGBAAR.

* ALS HET ONDERHOUDSPERSONEEL EEN ANDERE TAAL VEREIST, DAN IS DE
KLANT VERANTWOORDELIJK VOOR DE VERTALING ERVAN.

* PROBEER DE APPARATUUR NIET TE ONDERHOUDEN VOORDAT DEZE
WAARSCHUWING ONDERHOUDSHANDLEIDING WERD GERAADPLEEGD EN BEGREPEN IS.

" INDIEN DEZE WAARSCHUWING NIET WORDT OPGEVOLGD, ZOU HET
ONDERHOUDSPERSONEEL, DE OPERATOR OF EEN PATIENT GEWOND
KUNNEN RAKEN ALS GEVOLG VAN EEN ELEKTRISCHE SCHOK,
MECHANISCHE OF ANDERE GEVAREN.
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SI APKALPES ROKASGRAMATA IR PIEEJAMA TIKAI ANGLU VALODA.

BRIDINAJUMS °
((RY)]

JA KLIENTA APKALPES SNIEDZEJAM NEPIECIESAMA INFORMACIJA CITA
VALODA, NEVIS ANGLU, KLIENTA PIENAKUMS IR NODROSINAT TULKOSANU.
NEVEICIET APRIKOJUMA APKALPI BEZ APKALPES ROKASGRAMATAS
IZLASISANAS UN SAPRASANAS.

S1 BRIDINAJUMA NEIEVEROSANA VAR RADIT ELEKTRISKAS STRAVAS
TRIECIENA, MEHANISKU VAI CITU RISKU I1ZRAISITU TRAUMU APKALPES
SNIEDZEJAM, OPERATORAM VAI PACIENTAM.

SIS EKSPLOATAVIMO VADOVAS YRA ISLEISTAS TIK ANGLU KALBA.

ISPEJIMAS
(LT)

JEIKLIENTO PASLAUGU TEIKEJUI REIKIA VADOVO KITA KALBA — NE ANGLUY,
VERTIMU PASIRUPINTI TURI KLIENTAS.

NEMEGINKITE ATLIKTI JRANGOS TECHNINES PRIEZIUROS DARBU, NEBENT
VADOVAUTUMETES SIUO EKSPLOATAVIMO VADOVU IR J| SUPRASTUMETE
NEPAISANT SI0 PERSPEJIMO, PASLAUGU TEIKEJAS, OPERATORIUS AR
PACIENTAS GALI BUTI SUZEISTAS DEL ELEKTROS SMUGIO, MECHANINIY AR
KITY PAVOJU.

DENNE SERVICEHANDBOKEN FINNES BARE PA ENGELSK.

ADVARSEL .
(NO)

HVIS KUNDENS SERVICELEVERAND@R TRENGER ET ANNET SPRAK, ER DET
KUNDENS ANSVAR A SORGE FOR OVERSETTELSE.

IKKE FORS@K A REPARERE UTSTYRET UTEN AT DENNE
SERVICEHANDBOKEN ER LEST OG FORSTATT.

MANGLENDE HENSYN TIL DENNE ADVARSELEN KAN FORE TIL AT
SERVICELEVERAND@REN, OPERATOREN ELLER PASIENTEN SKADES PA
GRUNN AV ELEKTRISK ST@T, MEKANISKE ELLER ANDRE FARER.

NINIEJSZY PODRECZNIK SERWISOWY DOSTEPNY JEST JEDYNIE W JEZYKU
ANGIELSKIM.

OSTRZEZENIE [
(PL)

JESLI FIRMA SWIADCZACA KLIENTOWI UStUGI SERWISOWE WYMAGA
UDOSTEPNIENIA PODRECZNIKA W JEZYKU INNYM NIZ ANGIELSKI,
OBOWIAZEK ZAPEWNIENIA STOSOWNEGO THUMACZENIA SPOCZYWA NA
KLIENCIE.

NIE PROBOWAC SERWISOWAC NINIEJSZEGO SPRZETU BEZ UPRZEDNIEGO
ZAPOZNANIA SIE Z PODRECZNIKIEM SERWISOWYM.

NIEZASTOSOWANIE SIE DO TEGO OSTRZEZENIA MOzE GROZIC
OBRAZENIAMI CIAtA SERWISANTA, OPERATORA LUB PACJENTA W WYNIKU
PORAZENIA PRADEM, URAZU MECHANICZNEGO LUB INNEGO RODZAJU
ZAGROZEN.
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ACEST MANUAL DE SERVICE ESTE DISPONIBIL NUMAI iN LIMBA ENGLEZA.

« DACA UN FURNIZOR DE SERVICII PENTRU CLIENTI NECESITA O ALTA LIMBA
DECAT CEA ENGLEZA, ESTE DE DATORIA CLIENTULUI SA FURNIZEZE O
TRADUCERE.

ATENTIE  NU iNCERgATl sé REPARATI ECHIPAMENTUL DECAT ULTERIOR
(RO) CONSULTARII Sl INTELEGERII ACESTUI MANUAL DE SERVICE.
 IGNORAREA ACESTUI AVERTISMENT AR PUTEA DUCE LA RANIREA

DEPANATORULUI, OPERATORULUI SAU PACIENTULUI IN URMA
PERICOLELOR DE ELECTROCUTARE, MECANICE SAU DE ALTA NATURA.

AOAHHOE PYKOBOACTBO NO OBCIYXXUBAHUIONMPEAOCTABNAETCA TOJIBKO
HA AHTTIMMCKOM A3bIKE.

« ECJIM CEPBUCHOMY NEPCOHAIY KITMEHTA HEOBXOAOUMO PYKOBOACTBO
HE HA AHIMUACKOM A3bIKE, KNUMEHTY CNEAYET CAMOCTOATENIbHO
OBECIEYNTb NEPEBOA.

- MEPEQ OGCNY)XUBAHUEM OGOPY1IOBAHUSI OBSA3ATENBHO OBPATUTECH
(RU) K OAHHOMY PYKOBOJACTBY U MOMMUTE U3NOXEHHbLIE B HEM CBEJEHUS.

« HECOBJTIOAEHUE YKA3AHHbIX TPEGOBAHUU MOXET NPUBECTU K TOMY,
YTO CMEUMATIUCT NO TEXOBCNYXXUBAHUIO, ONMEPATOP UITU NALUMEHT
NONYYAT YOAP 3NIEKTPUHECKMM TOKOM, MEXAHUYECKYIO TPABMY UITN
AOPYIOE NOBPEXOEHUE.

TOBA CEPBM3HO PBLKOBOACTBO E HAIIMYHO CAMO HA AHITIMUCKU E3UK.

* AKO JOCTABYMKBT HA CEPBU3HU YCINYTU HA KINUEHT CE HYXXOAE OT
E3WNK, PASNIUYEH OT AHIMTIMUCKW, 3A0BIKEHUE HA KITUEHTA E IA
NPEAOCTABU NMPEBOOAYECKA YCIIYTA.

+ HE CE ONUTBAUWTE OA U3BBLPLUBATE CEPBU3HO OGECNY>XBAHE HA TOBA

NPEAYNPEXAEHVE OBOPY[OBAHE, OCBEH BCJTYYAW, YE CEPBU3HOTO PHLKOBOACTBO E

(BG) NMPOYETEHO U CE PA3BUPA.

« HECIMA3BAHETO HA TOBA MNPEAYNPEXAEHUE MOXE OA AOBEAE A0
HAPAHABAHE HA NOCTABYUKA HA CEPBU3HU YCIIYTU, HA OMNEPATOPA
nnn NAUMEHTA BCNIEACTBUEHA TOKOB YOAP, MEXAHUYHU UINU OPYTU
PUCKOBE.

OVAJ PRIRUCNIK ZA SERVISIRANJE DOSTUPAN JE SAMO NA ENGLESKOM
JEZIKU.

« AKO KLIJENTOV SERVISER ZAHTEVA JEZIK KOJI NIJE ENGLESKI,
ODGOVORNOST JE NA KLIJENTU DA PRUZI USLUGE PREVODENJA.

L USRCIN < NEMOJTE POKUSAVATI DA SERVISIRATE OPREMU AKO NISTE PROCITALI |
RAZUMELI PRIRUGNIK ZA SERVISIRANJE.

« AKO NE POSTUJETE OVO UPOZORENJE, MOZE DOCI DO POVREBIVANJA
SERVISERA, OPERATERA ILI PACIJENTA UZROKOVANOG ELEKTRIENIM
UDAROM, MEHANICKIM | DRUGIM OPASNOSTIMA.

(SR)
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TA SERVISNI PRIROCNIK JE NA VOLJO SAMO V ANGLESCINI.

L[]
OPOZORILO
(S)
[ ]

CE PONUDNIK SERVISNIH STORITEV ZA STRANKO POTREBUJE NAVODILA V
DRUGEM JEZIKU, JE ZA PREVOD ODGOVORNA STRANKA SAMA.

NE POSKUSAJTE SERVISIRATI OPREME, NE DA Bl PREJ PREBRALI IN
RAZUMELI SERVISNI PRIROCNIK.

CE TEGA OPOZORILA NE UPOSTEVATE, OBSTAJA NEVARNOST
ELEKTRICNEGA UDARA, MEHANSKIH ALI DRUGIH NEVARNOSTI IN
POSLEDICNIH POSKODB PONUDNIKA SERVISNIH STORITEV, UPORABNIKA
OPREME ALI PACIENTA.

OVAJ SERVISNI PRIRUCNIK DOSTUPAN JE SAMO NA ENGLESKOM JEZIKU.

[ ]

UPOZORENJE .
(HR)

L]

AKO KLIJENTOV SERVISER ZAHTIJEVA JEZIK KOJI NIJE ENGLESKI,
ODGOVORNOST KLIJENTA JE PRUZITI USLUGE PREVODENJA.
NEMOJTE POKUSAVATI SERVISIRATI OPREMU AKO NISTE PROCITALI |
RAZUMJELI SERVISNI PRIRUCNIK.

AKO NE POSTUJETE OVO UPOZORENJE, MOZE DOCI DO OZLJEDE
SERVISERA, OPERATERA ILI PACIJENTA PROUZROCENE STRUJNIM
UDAROM, MEHANICKIM | DRUGIM OPASNOSTIMA.

TATO SERVISNA PRIRUCKA JE K DISPOZICII LEN V ANGLICTINE.

UPOZORNENIE °
(SK)
[ ]

AK ZAKAZNIKOV POSKYTOVATEL SLUZIEB VYZADUJE INY JAZYK AKO
ANGLICTINU, POSKYTNUTIE PREKLADATEL'SKYCH SLUZIEB JE
ZODPOVEDNOSTOU ZAKAZNIKA.

NEPOKUSAJTE SA VYKONAVAT SERVIS ZARIADENIA SKOR, AKO SI
NEPRECITATE SERVISNU PRIRUCKU A NEPOROZUMIETE JEJ.

ZANEDBANIE TOHTO UPOZORNENIA MOZE VYUSTIT DO ZRANENIA
POSKYTOVATELA SLUZIEB, OBSLUHUJUCEJ OSOBY ALEBO PACIENTA
ELEKTRICKYM PRUDOM, PRIiPADNE DO MECHANICKEHO ALEBO INEHO
NEBEZPECENSTVA.

DEN HAR SERVICEHANDBOKEN FINNS BARA TILLGANGLIG PA ENGELSKA.

VARNING .
(8V)
[ ]

OM EN KUNDS SERVICETEKNIKER HAR BEHOV AV ETT ANNAT SPRAK AN
ENGELSKA ANSVARAR KUNDEN FOR ATT TILLHANDAHALLA
OVERSATTNINGSTJANSTER.

FORSOK INTE UTFORA SERVICE PA UTRUSTNINGEN OM DU INTE HAR LAST
OCH FORSTAR DEN HAR SERVICEHANDBOKEN.

OM DU INTE TAR HANSYN TILL DEN HAR VARNINGEN KAN DET RESULTERA |
SKADOR PA SERVICETEKNIKERN, OPERATOREN ELLER PATIENTEN TILL
FOLJD AV ELEKTRISKA STOTAR, MEKANISKA FAROR ELLER ANDRA FAROR.

Vii
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BU SERVIS KILAVUZU YALNIZCA INGILIiZCE OLARAK SAGLANMISTIR.

« EGER MUSTERI TEKNISYENI KILAVUZUN INGILIZCE DISINDAKI BIiR DIiLDE
OLMASINI ISTERSE, KILAVUZU TERCUME ETTIRMEK MUSTERININ
SORUMLULUGUNDADIR.

DIKKAT * SERVIS KILAVUZUNU OKUYUP ANLAMADAN EKiIPMANLARA MUDAHALE
(TR) ETMEYINiZz.

« BU UYARININ GOZ ARDI EDILMESI, ELEKTRIK GARPMASI YA DA MEKANIK
VEYA DIGER TURDEN KAZALAR SONUCUNDA TEKNISYENIN, OPERATORUN
YA DA HASTANIN YARALANMASINA YOL AGABILIR.
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DAMAGE IN TRANSPORTATION

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.

CERTIFIED ELECTRICAL 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’s field engineers,
personnel of third-party service companies with equivalent training, or licensed electricians) to perform
electrical servicing on the equipment.

OMISSIONS & ERRORS

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

Mail the information to:

GE Healthcare Austria GmbH & Co. OG
Tiefenbach 15

A-4871 Zipf

Austria - Europe

Attn.: “Service Documentation”

GE employees should contact the product's Lead Service Integrator (LSI) to report service
documentation issues. DO NOT use TrackWise for this purpose. The LSI will then use the internal
problem reporting tool to communicate these issues to the writer.

SERVICE SAFETY CONSIDERATIONS

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

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

For a complete review of all safety requirements, see the Chapter 1, Safety Considerations section in
the Service Manual.
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Chapter 1
Introduction

Section 1-1
Overview

1-1-1

1-1-2

A

NOTICE

Purpose of Chapter 1

This chapter describes important issues related to safely servicing the Voluson i/ Voluson e.

The service provider must read and understand all the information presented in this manual before
installing or servicing a unit.

Always observe the instructions given in the manual of the peripheral/auxiliary device.

Under consideration of general maintenance requirements a minimum lifetime of 7 years for the
equipment and 5 years for the probes may be expected. To maintain the safety and performance of the
ultrasound system, a regular check (once per year) by authorized personnel is recommended.

Table 1-1 Contents in Chapter 1

Section Description Page Number
1-1 Overview 1-1
1-2 Important Conventions 1-3
1-3 Safety Considerations 1-8
1-4 Electromagnetic Compatibility (EMC) 1-17
1-5 Customer Assistance 1-18

Purpose of this Service Manual

This Service Manual is valid for Voluson i / Voluson e ultrasound systems.
For the sake of simplicity, descriptions in this manual will be briefly denoted
with Voluson i / Voluson e if no special differentiation is required.

This Service Manual provides installation and service information for the Voluson i / Voluson e portable
Ultrasound Scanning System and contains the following chapters:

Chapter 1 - Introduction: Contains a content summary and warnings.

Chapter 2 - Site-Preparation: Contains pre-installation requirements.

Chapter 3 - Setup Instructions: Contains setup and installation procedures.

Chapter 4 - Functional Checks: Contains functional checks that are recommended as part of the

installation, or as required during servicing and periodic maintenance.

5.) Chapter 5 - Components and Functions (Theory): Contains block diagrams and functional
explanations of the electronics.

6.) Chapter 6 - Service Adjustments: Contains instructions on how to make available adjustments.

7.) Chapter 7 - Diagnostics/Troubleshooting: Provides procedures for running diagnostic or related
routines.

8.) Chapter 8 - Replacement Procedures: Provides disassembly procedures and reassembly
procedures for all changeable Field Replaceable Units (FRU).

9.) Chapter 9 - Renewal Parts: Contains a complete list of field replaceable parts.

10.)Chapter 10 - Care & Maintenance: Provides periodic maintenance procedures.

A WN =
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1-1-3

1-1-4

A NOTICE

NOTE:

1-1-5

Typical Users of the Basic Service Manual

* GE Service Personnel (installation, maintenance, etc.).
* Hospital’s Service Personnel
» Contractors (Some parts of Chapter 2 - Site Preparation)

Models Covered by this Manual

Table 1-2 Voluson i / Voluson e Model Designations

Part Number Description
H48651KR Voluson i Console (BT06)
H48661D Voluson e Console (BT06)
H48661AD Voluson i Console (BT07)
H48651WN Voluson e Console (BT07)
H48671PW Voluson i Console (BT09/11)
H48671PS Voluson e Console (BT09/11)
H48691LS Voluson i Console CC200 (BT14)
H48691LT Voluson e Console CC200 (BT14)

The Voluson i/ Voluson e is a compact, fully portable, phased, linear array ultrasound imaging scanner.
Weighing only 5 kg / 11 Ibs. (without peripherals), this laptop-style system offers many advanced
features and is extremely versatile. Depending upon the installed software, the Voluson i / Voluson e
portable ultrasound system can be used for a variety of ultrasound scanning applications.

The Voluson i / Voluson e portable ultrasound systems are based on parallel products in the Voluson
family (Voluson 730, Voluson 730Expert, Voluson 730Pro/ProV and Voluson E8).

Using the same advanced technology, the innovative features and versatility of the system represent
the future of ultrasound scanning.

The Voluson e is a “feature-reduced” version of the Voluson i portable ultrasound system.
That means not all options are available on the Voluson e (marked with * in sections of this Manual).

The Voluson e is only distinguished by the System type, see: Figure 7-1: System Setup - System
Info page (e.g., Voluson e) on page 7-2; it has NO own serial number!

Upgrade options may be available with future versions.

System History - Hardware and Software Versions

This manual applies to:

*  Voluson i/ Voluson e systems with Serial Number B00020 - B00742 (BT06)
*  Voluson i systems with Serial Number B01001 - B01494 (BTQ7)

*  Voluson e systems with Serial Number B50001 - B50799 (BT07)

* Voluson i systems with Serial Number B02000 - B02779 (BT09)

*  Voluson e systems with Serial Number B52000 - B53200 (BT09)

* Voluson i systems with Serial Number BO3001 - (BT11)

* Voluson e systems with Serial Number B53261 - (BT11)

* Voluson i systems with Serial Number B0O5001 - (CC200 / BT14)

*  Voluson e systems with Serial Number B57001 - (CC200 / BT14)

1-2
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1-1-6

Purpose of Operator Manual(s)

The Operator Manual(s) should be fully read and understood before operating the
Voluson i/ Voluson e and also kept near the unit for quick reference.

Section 1-2
Important Conventions

1-2-1

A DANGER

A WARNING

A CAUTION
A NOTICE

=3 BT Version:

NOTE:

Conventions Used in this Manual
Model Designations
This manual covers the Voluson i / Voluson e ultrasound units listed in Table 1-2 on page 1-2.

Icons

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

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 are labeled in one of following ways:

INDICATES THE PRESENCE OF A HAZARD THAT WILL CAUSE SEVERE
PERSONAL INJURY OR DEATH IF THE INSTRUCTIONS ARE IGNORED.

INDICATES THE PRESENCE OF A HAZARD THAT CAN CAUSE SEVERE PERSONAL
INJURY AND PROPERTY DAMAGE IF INSTRUCTIONS ARE IGNORED.

Indicates the presence of a hazard that will or can cause minor personal injury and property
damage if instructions are ignored.

Equipment Damage Possible.

Notice is used when a hazard is present that can cause property damage but has absolutely no
personal injury risk.

Example: Disk drive will crash.

Is used when options or features are specific for BT-Software versions.

Notes provide important information about an item or a procedure.
Information contained in a NOTE can often save you time or effort.
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1-2-2 Standard Hazard Icons
Important information will always be preceded by the exclamation point contained within
a triangle, 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
cause harm. Even if a symbol isn’t used in this manual, it is included for your reference.
Table 1-3 Standard Hazard Icons
ELECTRICAL MECHANICAL RADIATION
AA
LASER HEAT PINCH
LASER %
LIGHT
Other hazard icons make you aware of specific procedures that should be followed.
Table 1-4 Standard Icons Indicating a Special Procedure be Used
AVOID STATIC ELECTRICITY TAG AND LOCK OUT WEAR EYE PROTECTION
PROTECTION
WEAR HAND PROTECTION WEAR FOOT PROTECTION
1-4 Section 1-2 - Important Conventions
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1-2-3

Product Labels and Icons

The following table describes the purpose and location of safety labels and other important information
provided on the equipment.
Description of symbols and labels used in combination with this Voluson ultrasound system.

=3 BT Version: Product labels and its location depend on BT-version and/or date of manufacture. For description of all
symbols and labels used on the system, refer to Chapter 2 in the Basic User Manual of your system.

Table 1-5

Product Icons

LABEL/SYMBOL

PURPOSE/MEANING

LOCATION

Identification and Rating Plate

Manufacturer's name and address
Model and serial numbers
Electrical ratings

on the base of the unit (Main label)
on each probe

Manufacturer’s name and address

Identification and Rating Plate(rear
side of the unit/ on plug of each probe)

ol
al

Date of manufacture

Identification and Rating Plate(rear
side of the unit/ on plug of each probe)

SN . Identification and Rating Plate(rear
S ITIoET side of the unit/ on plug of each probe)
REF Catalog or model number Identification and Rating Plate(rear

side of the unit/ on plug of each probe)

Device Listing/Certification Labels

Laboratory logo or labels denoting conformance with industry
safety standards such as UL or IEC.

on the base of the unit (Main label)

C€ous

CE Conformity mark according to Medical Device Directive
93/42/EEC.

0123: Identification number of notified body TUV Siid Product
Service.

on the base of the unit (Main label)
on each probe

“Tested and production monitored by TUV Product Service
NRTL with respect to ELECTRICAL SHOCK, FIRE and
MECHANICAL HAZARDS only in accordance with UL2601-1
and CAN/CSA C22.2 NO.601.1.”

Identification and Rating Plate
(rear side of the unit)

Type/Class Label

Used to indicate the degree of safety or protection.

IP Code (IPX 0)
IP Code (IPX 1)
IP Code (IPX 7)

degree of protection provided by the enclosure per IEC 60529:

IPX 0 - no protection against ingress of water
IPX 1 - protected against dripping water
IPX 7 - protected against the effects of immersion

various

Equipment Type BF (man in the box symbol) IEC 878-02-03
indicates B Type equipment having even more electrical
isolation than standard Type B equipment because it is
intended for intimate patient contact.

probe connectors
on the base of the unit (Main label)

Chapter 1 - Introduction
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Table 1-5 Product Icons (Continued)

LABEL/SYMBOL PURPOSE/MEANING LOCATION

“CAUTION

This unit weighs... This precaution is intended to prevent injury that may result if

Special care must be used to avoid..." | one person attempt to move heavy parts (e.g., the optional
Modo Cart, Dock Cart or Voluson Station) considerable
distances or on an incline due to its weight.

Used in the Service and User Manual
which should be adjacent to equipment

at all times for quick reference.
Two people are required whenever a part weighing 16kg 4

(35 Ibs.) or more must be lifted.

Pushing prohibited.
Do not lean on the system. Tipping danger. various
Take special care when moving the system

Loading prohibited.
Do not put any items on this shelf. Danger of breaking. at top cover of the system
Also items might be crushed when lowering the user interface.

“ATTENTION” - Read and understand all instructions for use”
This symbol advises the reader to consult the accompanying | rear side of the unit
documents (operator manual or other instructions).

SICYC) S

"DANGER - The system is not designed for use with flammable anesthetic

Risk of explosion used in..." gases. Indicated in the Service Manual.

"CAUTION" The equilateral triangle is usually used in

A . . various
combination with other symbols to advise or warn the user.

ATTENTION - Consult accompanying documents "
This symbol is used to advise the reader to consult the
accompanying documents for important safety-related various
information such as warnings and pre-cautions that cannot be
presented on the device itself.

"CAUTION - Dangerous electric voltage" (lightning flash with
arrowhead) is used to indicate electric shock hazards. various
Unplug the main plug before opening the system.

> > >

CAUTION - Laser radiation Avoid exposure to the beam Class
3B laser product.

CAUTION - Class 3B laser radiation. When open avoid
exposure to the beam.

various

"OFF/Standby" Indicates the power off/standby position of the
power switch.

CAUTION

This Power Switch DOES NOT ISOLATE Main Supply

adjacent to On-Off/Standby switch

1-6 Section 1-2 - Important Conventions
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Table 1-5

Product Icons (Continued)

LABEL/SYMBOL

PURPOSE/MEANING

LOCATION

"Protective Earth" Indicates the protective earth (grounding)
terminal.

various

"Equipotentiality" Indicates the terminal to be used for
connecting equipotential conductors when interconnecting
(grounding) with other equipment.

peripherals
isolation transformer on Modo Cart

Waste Electrical and Electronic Equipment (WEEE) Disposal.

This symbol indicates that waste electrical and electronic
equipment must not be disposed as unsorted municipal waste
and must be collected separately. Please contact an
authorized representative of the manufacturer for information
concerning the decommissioning of your equipment.

on the base of the unit (Main label)
on back of the Modo Cart (Main label)
on back of the Dock Cart (Main label)
on back of the Voluson Station

(Main label)

on each probe

This symbol indicates that in the United States of America,
federal law restricts this device to sale by or on the order of a
physician.

Identification and Rating Plate
(rear side of the unit)

®f =g < ©

GOST-R label (Russia Regulatory Country Clearance)

Identification and Rating Plate
(rear side of the unit)

10
20

OO

These symbols indicate that at least one of the six hazardous
substances of the China RoHS Labelling Standard is above
the RoHS limitation.The number inside the circle is referred to
as the Environmental Friendly Use Period (EFUP). It indicates
the number of years that the product, under normal use, will
remain harmless to health of humans or the environment.
EFUP = 10 for Short Use Products

EFUP = 20 for Medium Use Products

Rear side of the unit
on the plug of each probe

LAMP CONTAINS MERCURY,
DISPOSE ACCORDING TO
STATE/LOCAL LAW.

This product consists of devices that may contain mercury,
which must be recycled or disposed of in accordance with
local, state, or country laws.

(Within this system, the backlight lamps in the monitor and the
Touch Panel display, contain mercury.)

Rear side of the unit
on the Display Module Assy (GPD)

Chapter 1 - Introduction
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Section 1-3
Safety Considerations
1-3-1 Introduction
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.
1-3-2 Human Safety
Operating personnel must not remove the system covers. Servicing should be performed by authorized
personnel only. Only personnel who have participated in a Voluson i / Voluson e Training are authorized
to service the equipment.
1-3-3 Mechanical Safety

A CAUTION

A CAUTION

REA

A WARNING
A WARNING

A WARNING

A WARNING

A WARNING

A WARNING

A WARNING

The Voluson i/ Voluson e portable ultrasound system weighs 5 kg / 11 Ibs. (without peripherals)
when ready for use.

Care must be used when moving it or replacing its parts. Failure to follow the precautions listed
could result in injury, uncontrolled motion and costly damage.

The Cart (incl. Voluson i/ Voluson e and peripherals) weighs approximately 30 kg / 66 Ibs. when
it is ready for use.

Two people are required when moving on inclines or lifting more than 16 kg (35 Ibs).

Move the Cart forward or backward when going up or down inclines. Do not move the Cart
sideways or diagonally.

ALWAYS:
* Be sure the pathway is clear. * Use slow, careful motions.

It is not possible to fix the Voluson i / Voluson e on mounting plate of the Cart.
When the Voluson i / Voluson e scanner is used with the Cart, make sure the unit is
firmly placed in correct position since it may become unstable and tip over.

Use extreme caution when elevating the Cart , or if it is moved along any incline. Make
sure that the Voluson i / Voluson e scanner and all peripherals are securely placed on
the Cart before attempting to move it.

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.

WHILE THE SOFTWARE INSTALL PROCEDURE IS DESIGNED TO PRESERVE DATA,
YOU SHOULD SAVE ANY PATIENT DATA, IMAGES, SYSTEM SETUPS TO A DVD/CD OR
HARDCOPY.

Always lock the Cart in its parked (locked) position after moving the system. Failure to
do so could result in personal injury or equipment damage.

Equipment damage could result if special care is not taken when transporting the
Voluson i/ Voluson e system (and Carts if applicable) in a vehicle.

1-8
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1-3-3 Mechanical Safety (contd)
Always:
* Eject any DVD/CD from the drive.
» Ensure that the Voluson i / Voluson e system is well prepared and packed in its original packaging
before transporting. Special care must be taken to correctly position the packing material. For
further information, refer to Chapter 3 - Setup Instructions on page 3-1.
* Place the probes in their carrying cases.
»  Secure the Cart in an upright position and lock the wheels (brake).
* Ensure that the Voluson i / Voluson e system (and Cart if applicable) is firmly secured while inside
the vehicle.
»  Secure the 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.
1-34 Electrical Safety
1-3-4-1 Safe Practices
The system is equipped with a three-conductor AC power cable. This must be plugged into an approved
electrical outlet with safety ground. If an extension cord is used with the system, make sure that the total
current rating of the system does not exceed the extension cord rating.
The power outlet of the AC/DC converter used for this equipment should not be shared with other types
of equipment. Both, the system power cable and the power connector meet international electrical
standards.
A WARNING CONNECTING A VOLUSON I/ VOLUSON E SCANNER TO THE WRONG VOLTAGE
LEVEL WILL MOST LIKELY DESTROY THE SCANNER.
1-3-4-2 Probes
All the probes for the Voluson i/ Voluson e portable ultrasound system are designed and manufactured
to provide trouble-free, reliable service. To ensure this, correct handling of probes is important and the
following points should be noted:
» Do notdrop a probe or strike it against a hard surface, as this may damage the transducer elements,
acoustic lens, or housing.
» Inspect the probe prior to each use for damage or degradation to the Housing, Cable strain relief,
Lens and Seal.
* Do not use a cracked or damaged probe. In this event, call your field service representative
immediately to obtain a replacement.
* Avoid pulling, pinching or kinking the probe cable, since a damaged cable may compromise the
electrical safety of the probe.
» To avoid the risk of a probe accidentally falling, do not allow the probe cables to become entangled,
or to be caught in the machine’s wheels.
* Never immerse the probe connector or adapter into any liquid.
NOTE: For detailed information on handling probes, refer to the Voluson i / Voluson e Basic User Manual and

the care card supplied with the probe.
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1-3-5 Auxiliary Devices Safety
A WARNING Power Supplies for additional equipment MUST comply with IEC 60601-1.

A WARNING DO NOT attempt to use different peripherals and accessories (brand and model;
connected via the PCMCIA or USB ports) other than approved and provided by
GE!
The ultrasound system is an extremely sensitive and complex medical system.
Any unauthorized peripherals may cause system failure or damage!

The IEC 60601-1-1 standard provides a guideline for safely interconnecting medical devices in systems.
“Equipment connected to the analog or digital interface must comply with the respective IEC/UL
standards (e.g. IEC 60950 / UL 60950 for data processing equipment and IEC 60601-1 / UL 60601-1
for medical equipment). Everybody who connects additional equipment to the signal input portion or
signal output portion configures a medical system, and is therefore responsible that the system
complies with the requirements of the system standard IEC 60601-1-1.

A WARNING For Ethernet connection, a separation device has to be used.

Special care has to be taken, if the device is connected to computer network (e.g., Ethernet), because
other devices could be connected without any control. There could be a potential difference between
the protective earth and any line of the computer network including the shield.

In this case the only way to operate the system safely is to use an isolated signal link with minimum
4mm creepage distance, 2.5mm air clearance of the isolation device. For computer networks there are
media converters available which convert the electrical to optical signals. Please consider that this
converter has to comply with IEC xxx standards* and is battery operated.

* |[EC xxx stands for standards such as:

» IEC 60601 for medical devices
 IEC 60950 for information technology equipment etc.

A NOTICE Internally powered, applied parts type BF according to IEC60601-1 including national deviations
Information for service personnel:
For safety test without AC-mains connection (battery operated): apply Class Il limits for electrical safety
test of Voluson i/e (e.g. NC (normal condition) 100pA touch-current acc. IEC60601-1)
For safety test with AC-mains connection (by AC/DC adapter or Voluson Station/Cart): apply Class |
limits for electrical safety test of Voluson i/e (e.g. NC (normal condition) 500pA earth-leakage-current,
100uA enclosure leakage current, 100pA touch-current; SFC (single fault condition, like open PE or
open L/N) 1000uA earth-leakage-current, 500uA enclosure leakage current, 500uA touch-current; acc.
IEC60601-1); Do not perform ground continuity test on accessible conducting parts of the Voluson i/e.
These parts are either isolated (floating) or connected to functional earth but not protective earth, i.e.
the connection is not designed to withstand 25A ground continuity test and can damage the Voluson i/e.
Always observe national applicable regulations which might require different limits

A NOTICE The system integrator (any person connecting the medical device to other devices) is responsible
that the connections are safe.
If in doubt, consult the technical service department or your local representative.

A CAUTION The leakage current of the entire system including any / all auxiliary equipment must not exceed
the limit values as per EN 60601-1-1:1990 (IEC 60601-1-1) respectively other valid national or
international standards. All equipment must comply with UL, CSA and IEC requirements.

1-10 Section 1-3 - Safety Considerations
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1-3-5 Auxiliary Devices Safety (contd)

A CAUTION Please observe that some printers may not be medical devices! If the Bluetooth Printer and/or
Line Printers are no medical devices, they have to be located outside of the patient environment
(according to IEC 60601-1 / UL 60601-1).
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A CAUTION Auxiliary equipment must only be connected to the main console with the special main outlet
provided for the electrical safety of the system.

A CAUTION Auxiliary equipment with direct main connection requires galvanic separation of the signal and/
or control leads.

For hardware installation procedures see: Chapter 3 - Connection of Auxiliary Devices on page 3-23.

A WARNING After each installation, the leakage currents have to be measured according to
IEC 60601-1 respectively UL 60601-1 (see: Section 10-7-2 on page 10-13).

A NOTICE When the Voluson i / Voluson e scanner is used with the Cart:
» make sure the voltage jumper on the isolation transformer of the Cart is in the correct position.
« all peripherals mounted on the Cart should be firmly secured in position using straps.
+ use only the on board power outlets from transformer and USB ports of Voluson i / Voluson e
to connect devices.

1-3-6 Label Location

The Voluson i / Voluson e ultrasound system comes equipped with product labels and icons.
These labels and icons represent pertinent information regarding the operation of the unit.

E3 BT Version: Product labels and its location depend on BT-version and/or date of manufacture.
Refer to Section 1-2-3 on page 1-5 and Chapter 2 in the Basic User Manual of your system.

Windows XP

License key label
(Windows XP embedded™ |
with Software 8.x.x)

Warning Label
Voluson i/ Voluson e

Quality Control label

r e ‘- Main Label
Hg Vermontlabel g @i
(for US only) °
- Assembly label
& PVASO 1

Figure 1-1 Labeling (on base of the Voluson i / Voluson e system)
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1-3-6-1 Main Label on Voluson i / Voluson e system

The Main Label is located on the base of the Voluson i / Voluson e system.

=3 BT Version: The layout of the Identification and Rating Plate depends on BT-version and/or date of manufacture.

KTD104853_4
Ml GE Healthcare Austria GmbH & Co 0G
j Tiefenbach 15 g 3
= 4871 Zipf, Austria

+—»\/oluson i [si] e 4
M 2012-12t————1

20V = 90 VA ﬂ<——6

9
Figure 1-2 Main Label (located on the base of the system, e.g., Voluson e)

1 Manufacturing date 4 Model type and Serial number 7 CE marking
2 TUV NRTL Classified 5 WEEE Disposal Icon 8 FDA Guidance document
3 Manufacturer 6 Safety type: Type BF 9 GHOST R label

1-3-6-2 Main Label on optional Modo Cart
The Main Label is located on the back of the Modo Cart.

GE Medical Systems 75126.2 4
Kretztechnik GmbH & Co OHG -

Tiefenbach 15

4871 Zipf  Austria

1—[VOLUSON Cart ﬁ SN: BCxxxx 4&—— 5
Input: 115(100-130)v/
2 % 233300(\2/50-240% 50/60Hz
Output:  100-130V~/220-240V~ Eﬂ s <tf——— 6
A

max. 300VA Protection Class || €&——7

3
Figure 1-3 Main Label (located on back of the Modo Cart)

1 Model Type 4 Manufacturer
2 Input/Output Specification 5 Serial number
3 WEEE Disposal Icon 6 Manufacturing date

7 Protection Class
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1-3-6-3 Main Label on optional Dock Cart
The Main Label is located on the back of the Dock Cart.

. KTD104849_3
/ Ml GE Healthcare Austria GmbH & Co OG
Tiefenbach 15 - 4
4871 Zipf, Austria

1—»Voluson DockCart [
%) ~ 2012-12«—1-5

2 00-130 / 220-240 V~ 320 VA 50/60 Hz

Figure 1-4 Main Label (located on back of the Dock Cart)

1 Model Type 4 Manufacturer
2 Input Specification 5 Manufacturing date

3 WEEE Disposal Icon

1-3-6-4 Main Label on optional Voluson Station
The Main Label is located on the back of the Voluson Station.

KTD104850_3
Ml GE Healthcare Austria GmbH & Co OG
J Tiefenbach 15 - 4
4871 Zipf, Austria

1—»Voluson Station [sn]
] 2012-124¢—5

2 100-130 / 220-240 V~ 320 VA 50/60 Hz

= N, (e

Figure 1-5 Main Label (located on back of the Voluson Station)

1 Model Type 4 Manufacturer
2 Input Specification 5 Manufacturing date

3 WEEE Disposal Icon
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1-3-7

A DANGER

T

A WARNING
A WARNING
A WARNING

1-3-8

NOTE:

NOTE:

A CAUTION

A WARNING

Dangerous Procedure Warnings

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

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

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, DO NOT
INSTALL SUBSTITUTE PARTS OR PERFORM ANY UNAUTHORIZED MODIFICATION
OF THE EQUIPMENT.

Use only batteries approved by GE as suitable for the Voluson i / Voluson e portable
ultrasound system. In addition to Section 1-3-8 "Voluson i / Voluson e Battery Safety”
on page 1-14, READ all safety precautions that come from the battery and battery
charger manufacturers.

Voluson i / Voluson e Battery Safety
The Voluson i/ Voluson e system is supplied with a lithium ion battery in the battery bay, as standard.

The lithium ion battery provides power when an AC power source is not available. Lithium ion batteries
last longer than conventional batteries and do not require replacement as often. You can expect one
hour of battery life with a single, fully-charged battery.

The lithium ion technology used in the system’s battery is significantly less hazardous to the
environment than the lithium metal technology used in some other batteries (such a watch batteries).
Used batteries should not be placed with common household waste products. Contact local authorities
for the location of a chemical waste collection program nearest you.

Regulations vary for different countries. Dispose of a used battery in accordance with local regulations.

Use only batteries approved by GE as suitable for use with the Voluson i / Voluson e portable
ultrasound system.

The Voluson i / Voluson e battery has a safety device.
DO NOT ATTEMPT TO DIS-ASSEMBLE OR ALTER THE BATTERY!

Always observe following precautions:

1-14
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1-3-8

A

WARNING

Zék CAUTION

A

A

NOTICE

NOTICE

NOTE:

Voluson i / Voluson e Battery Safety (contd)

» Charge batteries only when the ambient temperature is between 0° and 65° C (32° and 149° F).
and discharge the batteries between -10° and 55° C (14° and 131° F).

* Do not short-circuit the battery by directly connecting the negative terminals with metal objects.

* Do not heat the battery or discard it in a fire.

* Do not expose the battery to temperatures over 60° C (140° F). Keep the battery away from fire and
other heat sources.

» Do not charge the battery near a heat source, such as, a fire or heater.
* Do not leave the battery in direct sunlight.

« Do not pierce the battery with a sharp object, hit it, or step on it.

* Do not use a damaged battery.

« Do not apply solder to a battery.

* Do not connect the battery to an electrical power outlet.

In the event that the Voluson i / Voluson e system will not be used for along period, it
is necessary to remove the battery from the system while not in use.

To prevent the battery bursting, igniting, or fumes from the battery causing equipment damage,
always observe the following precautions:

* Do notimmerse the battery in water or allow it to get wet.
* Do not place the battery into a microwave oven or pressurized container.
» If the battery leaks or emits an odor, remove it from all possible flammable sources.

» Ifthe battery emits an odor or heat, is deformed or discolored, or in a way appears abnormal during
use, recharging or storage, immediately remove it and stop using it.

» If you have any questions about the battery, consult your local GE representative.
« Storage of the battery pack:
Short term (less than 1 month): between 0° C (32° F) and 50° C (122° F).
Long-term (more than 3 months): between 10° C (50° F) and 35° C (95° F).

For further details refer to Chapter 3 - Internal Lithium lon Battery on page 3-73.

When storing a battery pack for more than 6 months, it is necessary to charge the battery pack at least
once every 6 months in order to prevent leakage and deterioration in performance (as a result of self-
discharging).

When charging the battery for the first time after long-term storage, recover the battery pack to original
performance through repeating several cycles of full charging and discharging.

When shipped, the Voluson i/ Voluson e battery is in a state of being approximately 30% charged.
Before use, it is necessary to fully charge and discharge the battery pack up to 3 times, in order to utilize
Li-lon smart packs.
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1-3-9 Lockout/Tagout Requirements (For USA Only)

A NOTICE

1-3-10

NOTE:

Follow OSHA Lockout/Tagout requirements to protect service personnel from injuries caused by
unexpected energizing or start-up of equipment during service, repair, or maintenance.

Energy Control and Power Lockout for Voluson i / Voluson e.

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

Maintain control of the system power plug

Remove Battery

There are no test points to verify isolation, you must wait for at least 20 seconds for capacitors to
discharge.

Beware that the Power Supply, Front End Processor and Back End Processor may be energized even
if the power is turned off when the cord is still plugged into the AC Outlet.

Returning/Shipping Probes and Repair Parts

Equipment being returned must be clean and free of blood and other infectious substances.

GEMS policy states that body fluids must be properly removed from any part or equipment prior to
shipment. GEMS 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.

The US Department of Transportation (DOT) has ruled that “items what 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 purpose and must be transported as a hazardous
material.

1-16
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Section 1-4
Electromagnetic Compatibility (EMC)

1-4-1

1-4-2

NOTE:

1-4-3

A WARNING

AN

A WARNING

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 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.

For applicable standards refer to Chapter 2 in the Basic User Manual.

Compliance

The Voluson i/ Voluson e unit 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 as mentioned in IEC 60601-1-2.

For CE Compliance, itis critical that all covers, screws, shielding, gaskets, mesh, clamps, arein
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.

Electrostatic Discharge (ESD) Prevention

Do not touch any boards with integrated circuits prior to taking the necessary ESD
precautions:

1.) When installing boards, ESD may cause damage to a board. ALWAYS connect
yourself, via an arm-wrist strap, to any exposed metal part of the system.

2.) Follow general guidelines for handling of electrostatic sensitive equipment.

Risk of electrical shock: System must be turned off and Battery has to be removed.
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.
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Section 1-5
Customer Assistance

1-5-1 Contact Information

If this equipment does not work as indicated in this Service Manual or in the Basic User Manual, or if
you require additional assistance, please contact the local distributor or appropriate support resource,
as listed below.

NOTE: Prepare vital system information (see: Section 7-2 on page 7-2) before you call:

* System Type

»  System Serial number (also visible on label on back of the system)
* Application Software version

*  Backup version

* additional information about installed software

Table 1-6 Phone numbers for Customer Assistance

LOCATION PHONE NUMBER

USA Service: On-site 1-800-437-1171
GE Medical Systems
Ultrasound Service Engineering Service Parts 1-800-558-2040
9900 Innovation Drive (RP-2123)
Wauwatosa, WI 53226, USA Applications Support 1-800-682-5327 or 1-262-524-5698
Canada 1-800-668-0732

) ) Service 1-800-321-7937
Latin America N

Applications Support 1-262-524-5698

Europe

GE Ultraschall Deutschland GmbH
Beethovenstralle 239

Postfach 11 05 60, D-42655 Solingen
Germany

OLC - EMEA (Europe, Middle East & Africa)
Phone:  +49 (0)212 2802 - 652 (OLC)
+33 1 3083 1300 (English/German all segments incl. training)

Online Services Ultrasound Asia

Australia Phone: +(61) 1-800-647-855

China +(86) 800-810-8188

India +(91) 1800-425-8025

Japan +(81) 42-648-2940

Korea +(82) 2620 13585

Singapore +(95) 6277-3444
1-5-2 System Manufacturer

Table 1-7 System Manufacturer

Manufacturer Telephone FAX

GE Healthcare Austria GmbH & Co OG
Tiefenbach 15

A-4871 Zipf

Austria

+43 (0) 7682-3800-0 +43 (0) 7682-3800-47
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GE

DIRECTION KTI106052, REVISION 10

VOLUSON i / VOLUSON e
SERVICE MANUAL

Chapter 2

Site-Pr

eparation

Section 2-1
Overview

211

Purpose of Chapter 2

This chapter provides the information required to plan and prepare for the installation of a
Voluson i / Voluson e ultrasound unit.

ncluded are descriptions of the facility and electrical needs to be met by the purchaser.

Table 2-1 Contents in Chapter 2
Section Description Page Number
241 Overview 2-1
2-2 General Console Requirements 2-1
2-3 Facility Needs 2-5

Section 2-2
General Co

nsole Requirements

2-21 Environmental Requirements
Table 2-2 Environmental Requirements
Operating Operating T Storage Storage .
Temperature Humidity L LE BRI UL Temperature Humidity AGCE SO
(o) _ o
10 to 30°C 30 to 80% r!—l 300 BTU pr hour 10to 40 °C <90% rH. 700 - 1060 hPa
(50 to 86°F) non-condensing (14 to 104°F) non-condensing

A CAUTION

2-2-11

NOTE:

2-2-1-2

If the system has been in storage or has been transported, please see the acclimation requirements
before powering ON and/or using the system. See ”Installation Warnings” on page 3-2

Cooling
The cooling requirement for the Voluson i/ Voluson e is 300 BTU/hr. 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/hr demand on the cooling system.

Lighting

Bright light is needed for 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.

Chapter 2 - Site-Preparation 2-1
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2

-2-2

NOTE:

2-2-21

2-2-2-2

2-2-2-3

2-2-2-4

2-2-2-5

Electrical Requirements

GE Healthcare 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 system.

Sites with a main 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 main 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 unit is only a conduit.

Voluson i / Voluson e Power Requirements

The Voluson i/ Voluson e is powered either by its internal battery or by a separate power supply adapter
unit connected to a separate outlet for any range of 100 - 250 VAC, 47-63 Hz.

Table 2-3 Electrical Specifications for Voluson i / Voluson e

Adaptor Input Voltage Output Voltage | Tolerances Op. Current Frequency

AC DC converter | 100V AC to 250V AC 20V £10% 6A 47-63 Hz

Inrush Current

Inrush current is not a factor for consideration, due to the inrush current limiting properties of the power
supplies.

Site Power Outlets

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

Main Power Plug

The Voluson i / Voluson e portable ultrasound system is supplied with a main power plug, as standard.
In the event that the unit arrives without a power plug, or with the wrong plug, contact your GE dealer.
When necessary, the installation engineer will supply the appropriate power plug to meet the applicable
local regulations.

Power Stability Requirements
* Voltage drop-out
Max 10 ms.

e 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.

2-2
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2-2-3

A

NOTICE

EMI Limitations

Ultrasound systems are susceptible to Electromagnetic Interference (EMI) from radio frequencies,
magnetic fields, and transients in the air or wiring. Ultrasound machines also generate EMI. The

Voluson i/ Voluson e 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 unit is installed, and should not be on the same
line as the ultrasound system. A dedicated line should be used for the ultrasound system.

Electrical and electronic equipment may produce EMI unintentionally as the result of a defect.
Sources of EMI include the following:

Table 2-4

medical lasers
scanners
cauterizing guns
computers
monitors

fans

gel warmers
microwave ovens
portable phones

broadcast stations and mobile broadcasting machines

EMI Prevention/ Abatement

EMI Rule

Details

Be aware of RF sources.

Keep the unit at least 5m (16.4 ft) away from other EMI sources. Special shielding may be
required to eliminate interference problems caused by high frequency, high powered radio
or video broadcast signals.

Ground the unit.

Poor grounding is the most likely reason a unit will have noisy images.
Check grounding of the power cord and power outlet.

Replace and/or reassemble
all screws, RF gaskets,
covers and cores.

After you finish repairing or updating the system, replace all covers and tighten all screws.
Any cable with an external connection requires a magnet wrap at each end.

Install the shield over the front of the card cage. Loose or missing covers or RF gaskets
allow radio frequencies to interfere with the ultrasound signals.

Replace broken RF gaskets.

If more than 20% or a pair of the fingers on an RF gasket are broken, replace the gasket.
Do not turn ON the unit until any loose metallic part is removed and replaced, if required.

Do not place labels where
RF gaskets touch metal.

Never place a label where RF gaskets meet the unit. Otherwise, the gap created will permit
RF leakage. In case a label has been found in such a location, move the label to a different,
appropriate location.

Use GE-specified harnesses
and peripherals.

The interconnect cables are grounded and require ferrite beads and other shielding.
Cable length, material, and routing are all important; do not make any changes that do not
meet all specifications.

Take care with cellular
phones.

Cellular phones may transmit a 5 V/m signal that causes image artifacts.

Properly address peripheral
cables.

Do not allow cables to lie across the top of the system.
Loop any peripheral cable excess length into one bundle.

Chapter 2 - Site-Preparation
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2-2-4

NOTE:

& NOTICE

2-2-5

A CAUTION

Probe Environmental Requirements

Operation: Ambient temperature 18° to 30° C

Storage: -10° to 50° C

Temperature in degrees C. Conversion to degrees F = °C (9/5) + 32).

SYSTEMS AND ELECTRONIC PROBES ARE DESIGNED FOR STORAGE TEMPERATURES OF
-10 TO + 50 degrees C. WHEN EXPOSED TO LARGE TEMPERATURE VARIATIONS, THE
PRODUCT SHOULD BE KEPT IN ROOM TEMPERATURE FOR 10 HOURS BEFORE USE.

Time and Manpower Requirements

Site preparation takes time. Begin Site preparation checks as soon as possible. If possible, allow six
weeks before delivery, for enough time to make necessary changes.

Only one person is required to unpack the Voluson i / Voluson e ultrasound unit.

At least two people must be available to unpack the Cart.

Attempts to move the Cart considerable distances (or on an incline) by one person alone, could
result in personal injury, and/or damage to the system.

2-2-6 System Specifications
2-2-6-1 Physical Dimensions of Voluson i / Voluson e
The physical dimensions of the Voluson i / Voluson e unit are summarized in Table 2-5.
Table 2-5 Physical Dimensions of Voluson i / Voluson e
. . Weight
Helght Width Depth (without peripherals)
59 cm/ 2.3 inches 358 mm/ 14.2 inches 313 mm/ 12.4 inches 5kg/ 11 Ibs.
2-2-6-2 Acoustic Noise Output
max. 45 dB(A)
2-2-6-3 Electrical Specifications
Please refer to Section 2-2-2-1 "Voluson i / Voluson e Power Requirements" on page 2-2.
2-4 Section 2-2 - General Console Requirements
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Section 2-3
Facility Needs

2-3-1

NOTE:

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.

Use the Pre-installation checklist (provided in Table 2-6) to verify that all needed steps have been taken.

Table 2-6 Voluson i / Voluson e Pre-Installation Check List

Action Yes No

Schedule at least 3 hours for installation of the system.

Notify installation team of the existence of any variances from the basic installation.

Make sure system and probes have been subject to acclimation period.

Environmental cooling is sufficient.

Lighting is adjustable to adapt to varying operational conditions of the scanner.

Electrical facilities meet system requirements.

EMI precautions have been taken and all possible sources of interference have been
removed.

Mandatory site requirements have been met.

If a network is used, be sure to have all applicable Network information (IP addresses,
AE Title, Port Number, etc.) and a dedicated network outlet is available.

Purchaser responsibility includes:

*  Procuring the materials required.
»  Completing the preparations before delivery of the ultrasound system.
» Paying the costs for any alterations and modifications not specifically provided in the sales contract.

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 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 machine. 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 system reliability.
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2-3-2 Mandatory Site Requirements

The following are mandatory site requirements. Additional (optional) recommendations, as well as a
recommended ultrasound room layout, are provided in Section 2-3-3 "Site Recommendations" .

A dedicated single branch power outlet of adequate amperage (see Table 2-3 on page 2-2) that
meets all local and national codes and is located less than 2.5 m (8.2 ft) from the unit’s proposed
location. Refer to: Section 2-2-2 "Electrical Requirements" on page 2-2.

A door opening of at least 76 cm (2.5 ft) in width (if using the Cart).
The proposed location for the unit is at least 0.2 m (0.67 ft) from the walls, to enable 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 unit to connect cables.

Power outlets for other medical equipment and gel warmer.

Power outlets for test equipment within 1 m (3.3 ft) of the ultrasound unit.

Clean and protected space for storage of probes (either in their case or on a rack).
Material to safely clean probes (performed using a plastic container, never metal).
In the case of a network option:

- An active network outlet in the vicinity of the ultrasound unit.

- A network cable of appropriate length (regular Pin-to-Pin network cable).

- An IT administrator who will assist in configuring the unit to work with your local network. A
fixed IP address is required. Refer to the form provided in Figure 3-141 on page 3-120 for
network details that are required.

NOTE: All relevant preliminary network port installations at the prepared site must be performed by authorized
contractors. The purchaser of GE equipment must utilize only qualified personnel to perform servicing
of the equipment.

2-3-3 Site Recommendations

The following are (optional) site recommendations. Mandatory site requirements are provided in the
Mandatory Site Requirements section, above.

Door opening of 92 cm (3 ft) in width (if using the Cart).

Accessible circuit breaker for a dedicated power outlet.

Sink with hot and cold running water.

Receptacle for bio—hazardous waste, for example, used probe sheaths.
Emergency oxygen supply.

Storage area for linens and equipment.

Nearby waiting room, lavatory, and dressing room.

Dual level lighting (bright and dim).

Lockable cabinet for software and manuals.

2-6
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2-3-3-1 Recommended Ultrasound Room Layout

Figure 2-1 shows a floor plan illustrating the recommended layout of the Ultrasound Room and
depicting the minimal room layout requirements.

FILM VIEWER [ :
SINK LINEN SUPPLY
FILM SUPPLIES PROBES/SUFPLIE

EXTERNAL
ERIPHERALS

Dedicated Power Outlets

VOLUSON i

| I
CONSOLE <— Hospital Network

EXAMINATION
TABLE

Cabinet for
Software and Manuals
(optional)

o

Figure 2-1 Recommended Floor Plan 4.3m x 5.2m (14ft x 17ft)

(92 CM)

Chapter 2 - Site-Preparation 2-7



GE

VOLUSON i / VOLUSON e

DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

2

-3-4

2-3-441

2-3-4-2

2-3-4-3

2-3-4-4

Networking Setup Requirements

Stand-alone Unit (without Network Connection)
None

Unit Connected to Hospital’s Network
Supported networks:

¢« Ethernet
«  Wireless LAN

Purpose of the DICOM® Network Function

DICOM® (Digital Imaging and Communications in Medicine) 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 Pre-installation Requirements

To configure the Voluson i / Voluson e ultrasound unit to work with other network connections, the
network administrator must provide some necessary information.

Use the Connectivity Setup Worksheet on page 3-119 to record required information that must include:

e Voluson i / Voluson e Details: DICOM® network details for the Voluson i / Voluson e unit, incl.
the host name, local port, IP address, AE title and net mask.

* Routing Information: IP addresses for the default gateway and other routers in use at
the site.

* DICOM® Application Details of DICOM® devices in use at the site, including the
Information: DICOM® host name, AE title, DICOM® port number and IP
addresses.

Installation see: Section 3-12 "Network IP Address Configuration" on page 3-116.

2-8
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Chapter 3

Setup Instructions

Section 3-1

Overview
3-11 The Purpose of Chapter 3
This chapter contains information needed to setup the Voluson i/ Voluson e ultrasound unit.
Included are procedures to receive, unpack and configure the equipment.
NOTE: Depending on the customer’s specific requirements, the Voluson i / Voluson e may have been supplied

with or without the Voluson Modo Cart, Dock Cart or Voluson Station (optional).

A worksheet is provided (see: page 3 - 119 to page 3 - 120) to help ensure that all the required
information is available, prior to setup the system.

Table 3-1 Contents in Chapter 3

Section Description Page Number
3-1 Overview 3-1
3-2 Set Up Reminders 3-2
3-3 Receiving and Unpacking the Equipment 3-4
3-4 Preparing for Set Up 3-9
3-5 Connection of Auxiliary Devices 3-23
3-6 Completing the Set Up 3-68
3-7 Printer Installation 3-80
3-8 System Configuration 3-98
3-9 Available Probes 3-106
3-10 Software/Option Configuration 3-106
3-11 Connectivity Setup 3-107

3-12 Network IP Address Configuration 3-116
3-13 Connectivity Setup Worksheet 3-119
3-14 Paperwork 3-121

Chapter 3 - Setup Instructions

3-1



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Section 3-2
Set Up Reminders

3-2-1 Average Installation Time

The Voluson i/ Voluson e installation and functional checkout will take approximately one hour;
Voluson i / Voluson e consoles with optional equipment may take slightly longer.

Once the site has been prepared, the average installation time required is shown in Table 3-2 below.

Table 3-2 Average Installation Time

Average
Description Installation Time Comments
Unpacking the scanner 0.5 hours
Installing the scanner / options / printers 0.5-1.5 hours depends on required configuration
DICOM® Option (connectivity) 0.5-1.5 hours depends on configuration amount

3-2-2 Installation Warnings

1.) The Voluson i/ Voluson e portable ultrasound system weighs only 5 kg (11 Ibs.), without
peripherals. However since the Carts (incl. Voluson i / Voluson e and peripherals) weighs
approximately 33 kg (72 Ibs.), two persons are required to unpack it.

2.) There are no operator serviceable components. To prevent shock, do not remove any covers or
panels. Should problems or malfunctions occur, unplug the power cord. Only qualified service
personnel should carry out servicing and troubleshooting.

NOTE: For information on shipping carton labels, refer to Figure 3-1 on page 3-3.

3-2-21 System Acclimation Time

After being transported the Voluson i/ Voluson e system may be very cold, or hot. It requires one hour
for each 2.5°C increment if it's temperature is below 10°C or above 40°C.

A CAUTION Equipment damage possibility. Turning the system on without acclimation after arriving at site
may cause the system to be damaged.

Table 3-3 Acclimation Time

C| 60 | 55 | 50 | 45 | 40 | 35 | 30 | 256 | 20 15 10 5 0 5 [ -10 | 15| -20 | -25 | -30 | -35 | -40

F [ 140 | 131 | 122 | 113 | 104 | 96 | 86 | 77 | 68 | 59 | 50 | 41 32 | 23 14 5 4 | 13 | -22 | -31 | -40

hrs | 8 6 4 2 0 0 0 0 0 0 0 2 4 6 8 10 12 14 16 18 | 20
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3-2-3

Zﬁl DANGER

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION

CAUTION

> B B B P P

CAUTION

>

111

d
¢ Yy ENVIRONMENTAL STORAGE
AND SHIPPING CONDITIONS
-10°C to +40°C
+14°F to +104°F
s 0

Safety Reminders

WHEN USING ANY TEST INSTRUMENT THAT IS CAPABLE OF OPENING THE
AC GROUND LINE (L.LE., METER’S GROUND SWITCH IS OPEN), DO NOT
TOUCH THE UNIT!

Two people are required to unpack the optional Cart because of its weight.
Two people are required whenever a part weighing 16kg (35 Ibs.) or more must be lifted.

If the unit is very cold or hot, do NOT turn on its power until it has had sufficient time to
acclimate to its operating environment.

To prevent electrical shock, connect the unit 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 unit unless all board covers and frame panels are securely in place, to
ensure optimal system performance and cooling.
(When covers are removed, EMI may be present).

OPERATOR MANUAL(S)

The User Manual(s) should be fully read and understood before operating the
Voluson i/ Voluson e.

Keep manuals near the unit for reference.

ACOUSTIC OUTPUT HAZARD

Although the ultrasound energy transmitted from the Voluson i / Voluson e portable
ultrasound system is within FDA limitations, avoid unnecessary exposure.
Ultrasound energy can produce heat and mechanical damage.

max. 90% RH no condensation

14B416-0

700 to 1060 hPa

VERLAG A KITZLER, 1011 W, Unieiagt. 4, Tal: 017713 53 3, Fax. 1TIS 67 445 1 2 VERLAG J.A. KITZLER, 1011 Wien, Uraniasts. 4, Tol: 01/713 53 34, Fax: 01/715 57 84-85

Figure 3-1 Environmental Labels
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Section 3-3
Receiving and Unpacking the Equipment

A CAUTION

& CAUTION

NOTE:

NOTICE

A

NOTICE

Please read this section carefully before unpacking the Voluson i / Voluson e portable
ultrasound system and its (optional) peripherals.

The Voluson i/ Voluson e ultrasound system, together with peripherals, probes, cables and accessories
are shipped from the factory in a single durable shipping crate which is mounted on a raised wooden
platform base - see Figure 3-3 on page 3-5.

If the optional Modo Cart, Dock Cart or Voluson Station has been ordered, this is shipped in a separate
shipping crate.

Transport only with forklift or stacker truck.
During transportation pay attention to the point of gravity.

Only one person is required to unpack the Voluson i / Voluson e ultrasound unit.

At least two people must be available to unpack the Modo Cart, the Dock Cart or the Voluson
Station. Attempts to move the Cart considerable distances (or on an incline) by one person
alone, could result in personal injury, and/or damage to the system.

Move the Cart forward or backward when going up or down inclines. Do not move the Cart
sideways or diagonally.

Table 3-4 Shipping Cartons - Dimensions and Weights

Description Height Width Depth Weight*

Voluson i/ Voluson e

. . . 75 cm /30 inch
incl. peripherals and accessories

93 cm /37 inch 70cm/28inch | 50 kg/ 110 Ibs

Voluson - Modo Cart only

106 cm /41.7 inch

75 cm/29.5 inch

70 cm / 28 inch

58.5kg /129 Ibs

Voluson - Dock Cart only

100 cm /39,3 inch

63 cm /24,8 inch

60 cm / 24 inch

59 kg /130 Ibs

Voluson Station only

91 cm/ 35,8 inch

73 cm /28,7 inch

69 cm /27,1 inch

61kg/ 134 Ibs

* Weight is approximate and will vary depending upon the supplied peripherals
Before unpacking the unit, inspect the crate for visible damage.

The device must only be transported in the original packaging!

Each shipping crate is sealed with cross-head screws. A Phillips 2 screwdriver is needed to open the
crate. Itis recommended to keep and store the shipping crate and all other packing materials (including
the support foams, anti-static plastic cover, etc.), in case the unit (and/or Cart) has to be moved to a
different location.

Unpack the devices such a way that packaging can be reused.
For warranty purposes, storage of the above is required for one year from date of purchase.

If the shipping crate is damaged, please inform the GE sales representative immediately.

The envelope with delivery address, packing list and
invoice is located on the front panel of the carton.

Check whether delivery is complete (according to
packing list) and check visual damage!

Figure 3-2 envelope at front panel of the crate

Section 3-3 - Receiving and Unpacking the Equipment
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Section 3-3  Receiving and Unpacking the Equipment (contd)

3-3-1 Unpacking Procedure

1.) Loosen the screws and then remove the top cover from the crate.

e top cover
of crate

Wooden Base

Figure 3-3 Shipping crate - Voluson i / Voluson e with Peripherals

A CAUTION When using sharp tools to open packing materials, take care to avoid cutting or damaging any
of the contents.

2.) Remove the packing slip (see: Figure 3-2) detailing the contents of the shipping crate and keep
close to hand, ready to check whether delivery is complete (according to packing list).

3.) Remove the surface packing material (bubble packs, foam sections, silica gel, etc.).
Continue to remove additional packing material as applicable during the following procedure steps.

4.) Carefully remove the boxes containing the Voluson i/ Voluson e scanner, peripherals, probes, etc.
as well as the package containing further accessories (e.g. cables and software CD).

Figure 3-4 Shipping crate with Top open

5.) Before commencing the installation procedure, check visual damage!
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3-3-2 Unpacking the Voluson i / Voluson e Modo Cart

1.) Cut the straps securing the shipping carton to the wooden base.

A CAUTION When using sharp tools to open packing materials, take care to avoid cutting or damaging any
of the contents.

Securing straps

Wooden Base

Figure 3-5 Shipping carton - Voluson Modo Cart

2.) Carefully cut the adhesive tape used to close the shipping carton and open the carton.

3.) Remove the packing slip (shipping consignment note) detailing the contents of the shipping carton
and keep close to hand, ready to check whether delivery is complete (according to packing list).

4.) Remove the packing material in front of and surrounding the Modo Cart. Continue to remove
additional packaging material as applicable during the following procedure steps.

5.) Using two people, carefully roll the Modo Cart down the unloading ramp to remove it completely
from the shipping carton.

& CAUTION Have two people available to move the Modo Cart

Attempts to move the unit considerable distances or on an incline by one person could
result in injury or damage, or both.

Make sure the Modo Cart is standing firmly on the floor before applying the locking brake.

6.) Before commencing the installation procedure, check visual damage!
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3-3-3 Unpacking the Voluson i / Voluson e Dock Cart

1.) Cut the straps securing the shipping carton to the wooden base.

& CAUTION When using sharp tools to open packing materials, take care to avoid cutting or damaging any
of the contents.

Securing straps

Wooden Base

Figure 3-6 Shipping carton - Voluson Dock Cart

2.) Carefully cut the adhesive tape used to close the shipping carton and open the carton.

3.) Remove the packing slip (shipping consignment note) detailing the contents of the shipping carton
and keep close to hand, ready to check whether delivery is complete (according to packing list).

4.) Remove the packing material in front of and surrounding the Dock Cart. Continue to remove
additional packaging material as applicable during the following procedure steps.

5.) Using two people, carefully roll the Dock Cart down the unloading ramp to remove it completely from
the shipping carton.

& CAUTION Have two people available to move the Dock Cart

Attempts to move the unit considerable distances or on an incline by one person could
result in injury or damage, or both.

Make sure the Dock Cart is standing firmly on the floor before applying the locking brake.

6.) Before commencing the installation procedure, check visual damage!
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3-34 Unpacking the Voluson i / Voluson e Voluson Station

1.) Cut the straps securing the shipping carton to the wooden base.

A CAUTION When using sharp tools to open packing materials, take care to avoid cutting or damaging any
of the contents.

Wooden Base

Figure 3-7 Shipping carton - Voluson Station

2.) Carefully cut the adhesive tape used to close the shipping carton and open the carton.

3.) Remove the packing slip (shipping consignment note) detailing the contents of the shipping carton
and keep close to hand, ready to check whether delivery is complete (according to packing list).

4.) Remove the packing material in front of and surrounding the Voluson Station. Continue to remove
additional packaging material as applicable during the following procedure steps.

5.) Using two people, carefully roll the Voluson Station down the unloading ramp to remove it
completely from the shipping carton.

A CAUTION Have two people available to move the Voluson Station

Attempts to move the unit considerable distances or on an incline by one person could
result in injury or damage, or both.

Make sure the Voluson Station is standing firmly on the floor before applying the locking brake.

6.) Before commencing the installation procedure, check visual damage!
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Section 34
Preparing for Set Up

3-4-1

A

Verify Customer Order and Inspect Components

1.) After unpacking the equipment, it is important to verify that all items ordered by the customer have
been received. Compare all items listed on the packing slip (delivery note) with those received.

NOTICE It is recommended to keep and store the shipping carton and all other packing materials (including the

support foams, anti-static plastic cover, etc.), in case the unit has to be moved to a different location.
Unpack the devices such a way that packaging can be reused.
For warranty purposes, storage of the above is required for one year from date of purchase.

2.) Visually inspect the system components using the following checklist.

Table 3-5 Damage Inspection Checklist - Voluson i / Voluson e System
v Step Item Recommended Procedure
1 Main label Enter Serial Number: (printed on main label, see: Figure 1-2 on page 1-12)
2 Console Verify that the system is switched OFF and unplugged. Clean the console and control panel.
Physically inspect the control console for missing or damaged items.
3
Control Console After switching on the system, verify the proper illumination of all the control panel buttons.
Check all probes for wear and tear on the lens, cable, and connector. Look for bent or damaged pins on the
4 Probes connector and in the connector socket on the unit. Verify that the EMI fingers around the probe connector
socket housing are intact. Check the probe locking mechanism and probe switch.
. Clean the LCD display by gently wiping with a dry, soft, lint-free non-abrasive folded cloth. Inspect the monitor
5 LCD Display
for scratches and raster burn.
6 Fans Verify that the system’s cooling fans and peripheral fans are operating.
7 Rear Panel Check the rear panel connectors for bent pins, loose connections and loose or missing hardware. Screw all
the cable connectors tightly to the connector sockets on the panel. Verify that the labeling is in good condition.
8 Covers Check that all screws are tightly secured in place, that there are no dents or scratches and that no internal
parts are exposed.
9 Perioherals Check and clean the peripherals in accordance with the manufacturer’s directions.
P To prevent EMI or system overheating, dress the peripheral cables inside the peripheral cover.
10 AC DC System Check the AC DC unit is not damaged or cracked board and verify that the output cable is properly secured.
Check the power cord for cuts, loose hardware, tire marks, exposed insulation, or any deterioration.
11 Power Cord i S )
Verify continuity. Replace the power cord, as required.
NOTE: Report any items that are missing, back-ordered, or damaged, to your GE sales representative. The

contact address is shown in Contact Information on page 1-18.
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3-4-1 Verify Customer Order and Inspect Components (cont'd)

*  Optional: Visually inspect the Modo Cart components using the following checklist.

Table 3-6 Damage Inspection Checklist - Modo Cart (optional)

v Step Item Recommended Procedure
1 Main label Enter Serial Number: (printed on main label)
2 Probe Holders Clean the gel wells with warm water and a damp cloth to remove all traces of gel.
3 Covers Check that all screws are in place, all chassis and internal covers are installed.
4 Transformer Check the isolation transformer connectors and the associated cabling for good connection and proper

insulation. Japan only: Exchange pull out protection of main power cord.

Check the power cord for cuts, loose hardware, tire marks, exposed insulation, or any deterioration.
5 Power Cord

Verify continuity.
6 Front Castors Check that the front castors can swivel, and can be placed in the locked position by pressing the foot
brake lever n each castor.
7 Rear Castors Check that the rear castors can roll and swivel.
8 Modo Cart Verify that the voltage of the optional Modo Cart is correct.
Voltage see: Section 3-4-3 "Modo Cart Voltage Configuration" on page 3-20
NOTE: Report any items that are missing, back-ordered, or damaged, to your GE sales representative. The

contact address is shown in Contact Information on page 1-18.
* Optional: Visually inspect the Dock Cart components using the following checklist.

Table 3-7 Damage Inspection Checklist - Dock Cart (optional)

v Step Item Recommended Procedure
1 Main label Enter Serial Number: (printed on main label)
2 Probe Holders Clean the gel wells with warm water and a damp cloth to remove all traces of gel.
3 Covers Check that all screws are in place, all chassis and internal covers are installed.

Check the power supply connectors and the associated cabling for good connection and proper

4
Transformer insulation. Japan only: Exchange pull out protection of main power cord.

Check the power cord for cuts, loose hardware, tire marks, exposed insulation, or any deterioration.

5
Power Cord Verify continuity.

Check that the front castors can swivel, and can be placed in the locked position by pressing the foot

6
Front Castors brake lever n each castor.
7 Rear Castors Check that the rear castors can roll and swivel.
8 Dock Cart Verify that the voltage of the optional Dock Cart is correct.
Voltage see: Section 3-4-4 "Dock Cart / Dock Cart light / Voluson Station Voltage Configuration" on page 3-21
NOTE: Report any items that are missing, back-ordered, or damaged, to your GE sales representative. The

contact address is shown in Contact Information on page 1-18.
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3-4-1 Verify Customer Order and Inspect Components (cont'd)

» Optional: Visually inspect the Voluson Station components using the following checklist.

Table 3-8 Damage Inspection Checklist - Voluson Station (optional)

v Step Item Recommended Procedure
1 Main label Enter Serial Number: (printed on main label)
2 Probe Holders Clean the gel wells with warm water and a damp cloth to remove all traces of gel.
3 Covers Check that all screws are in place, all chassis and internal covers are installed.
4 Transformer Check the power supply connectors and the associated cabling for good connection and proper

insulation. Japan only: Exchange pull out protection of main power cord.

Check the power cord for cuts, loose hardware, tire marks, exposed insulation, or any deterioration.
5 Power Cord

Verify continuity.
6 Front Castors Check that the front castors can swivel, and can be placed in the locked position by pressing the foot
brake lever n each castor.
7 Rear Castors Check that the rear castors can roll and swivel.
8 Voluson Station Verify that the voltage of the optional Voluson Station is correct.
Voltage see: Section 3-4-4 "Dock Cart / Dock Cart light / Voluson Station Voltage Configuration" on page 3-21
NOTE: Report any items that are missing, back-ordered, or damaged, to your GE sales representative. The

contact address is shown in Contact Information on page 1-18.
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3-4-11 Front and Side View of the Voluson i / Voluson e System

Figure 3-8 below shows the Voluson i / Voluson e portable ultrasound system components that are
visible from the front and side of the ultrasound unit.

Figure 3-8 Front and Side View of the Voluson i / Voluson e

1 Display LCD Monitor: tilts up and down
2 Speakers: two loudspeakers for Doppler sound

3 Control Panel: contains TGC slider controls, trackball, alphanumeric
keyboard and different buttons used to operate the Voluson i / Voluson e

4 Alphanumeric Keyboard (upper row of keys are assigned to ultrasound-
specific functions)

5 Trackball and Trackball buttons

6 Air Vents

7 Probe Port: one active probe connector
8 Probe Locking Lever

9 ON/OFF Switch

10  Release Latches
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3-4-1-2 Rear View of the Voluson i / Voluson e System

Figure 3-9 shows the view of the Voluson i / Voluson e ultrasound unit rear panel and external
peripheral/accessory connectors:

6 7
Figure 3-9 View of the Voluson i / Voluson e Rear Panel

1 Two interchangeable USB ports (Printers, DVD+R/RW Drive and other
peripherals)

2 Docking connector (connector for Voluson Station Docking Adapter)

3 Port for DC IN (AC Adapter)
4 SVGA Output (VCR option or CRT monitor option)
5 LAN 10/100 Base-TX Ethernet network connector

6 PCMCIA port for PC card (Wireless LAN)
(only available with GPC1-3)

7 Ejection lever for PCMCIA device
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3-4-1-3 Front View of the Modo Cart

Figure 3-10 Modo Cart - Front View

1 Changeable probe/gel holders

2 Moving handle

3 Footrest

4 Upper peripheral storage shelf (e.g., for DVD+R/RW Drive)

5 Middle peripheral storage shelf (e.g., for Color printer, DVD recorder, ...)
6 Lower peripheral storage shelf (e.g., for B/W printer)

7 Front Caster wheels

8 Brakes
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3-4-1-4 Rear View of the Modo Cart

Figure 3-11 Modo Cart - Rear View

1 Cable hooks

2 Power outlets for Peripherals

3 Isolation Transformer Fuses for changing between 115V and 230V
4 Mains Power Switch

5 Power Cord + pull out protection mounted

6 Screws for changing the height of the mounting platform

7 Cable Management clips

8 Voltage Output Selector switch (115V and 230V)

9 Place for AC/DC Adapter of Voluson i / Voluson e
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3-4-1-5 Front View of the Dock Cart / Dock Cart light
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Figure 3-12 Dock Cart/Dock Cart light - Front View

1 Tray Recorder

2 USB Hub (not available on Dock Cart light)

3 Changeable probe/gel holders

4 Moving handle

5 Upper peripheral storage shelf (e.g., for Color printer)
6 Lower peripheral storage shelf (e.g., for B/W printer)
7 Footrest

8 Brakes

9 Front Caster Wheels
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3-4-1-6 Rear View of the Dock Cart / Dock Cart light

_‘*“j} 1

Figure 3-13 Dock Cart/Dock Cart light - Rear View

1 Lan Isolation Box (not available on Dock Cart light)

2 Moving Handles

3 Release Lever (not available on Dock Cart light)

4 Cable Guide

5 Probe Mux Box (not available on Dock Cart light)

6 Mains Power Switch

7 Power Supply Fuses for changing between 115V and 230V

8 Voltage Output Selector switch (115V and 230V)
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3-4-1-7 Front View of the Voluson Station

(3]

Figure 3-14 Voluson Station - Front View

1 Patient Monitor

2 Changeable probe/gel holders

3 optional Probe Mux Box

4 Cover BW Printer and Console Bottom Shelf
5 Footrest

6 Brakes

7 Front Caster Wheels
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3-4-1-8 Rear View of the Voluson Station

Figure 3-15 Voluson Station - Rear View

1 Release Lever

2 Changeable probe/gel holders

3 Additional Shelf Peripherals (e.g., for Color printer)

4 Storage Tray Back

5 Mains Power Switch

6 Power Supply Fuses for changing between 115V and 230V
7 Voltage Output Selector switch (115V and 230V)

8 Back Caster Wheels
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3-4-2 System Voltage Settings
NOTE: Not necessary at the Voluson i / Voluson e portable ultrasound system:

For details see: Table 2-3 "Electrical Specifications for Voluson i / Voluson e" on page 2-2.

3-4-3 Modo Cart Voltage Configuration
NOTE: Only required when using the Voluson i / Voluson e with the optional Modo Cart.

Check Fuses and Voltage Output Selector setting located on the isolation transformer of the Modo Cart.

Fuses
Voltage

Output
Selector

Isolation Transformer

& CAUTION Before starting the system or peripherals connected to the Modo Cart, always make sure:
* Rating of isolation transformer fuses is compatible. * Output Selector is in correct position.
The wrong fuses and position of the voltage output selector may cause major damage on
Voluson i / Voluson e and connected peripherals.

& CAUTION Rating of fuses depend on Voltage (refer to description on the isolation transformer box).

If required switch Output Selector to correct position and exchange fuses of the isolation transformer.

a.) Open the fuse protection on the rear of the isolation transformer.
b.) Pull out the fuse holder and exchange the 2 fuses.

Fuse holder

(e.g. 230V) Fuse holder

(back)

Fuse

Figure 3-16 Change fuses of isolation transformer

c.) Push the fuse holder back into position (correct voltage should be shown in upper line,
e.g, 230V, see: Figure 3-16, above) and then close protection.
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3-4-4 Dock Cart / Dock Cart light / Voluson Station Voltage Configuration
NOTE: Only required when using the Voluson i / Voluson e with the optional Dock Cart, Dock Cart light or

Voluson Station.

Check Fuses and Voltage Output Selector setting located on the power supply of the Cart.

Voltage
Output
Selector

Fuses

Powerl Supply

& CAUTION Before starting the system or peripherals connected to the Cart, always make sure:
* Rating of power supply fuses is compatible. * Output Selector is in correct position.
The wrong fuses and position of the voltage output selector may cause major damage on

Voluson i / Voluson e and connected peripherals.

A CAUTION Rating of fuses depend on Voltage (refer to description on the power supply).

If required switch Output Selector to correct position and exchange fuses of the power supply.

a.) Open the fuse protection on the rear of the power supply.
b.) Pull out the fuse holder and exchange the 2 fuses.

Fuse Holder

c.) Push the fuse holder back into position (correct voltage should be shown in upper line,
e.g, 230V) and then close protection.
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3-4-5

EMI Protection

The Voluson i/ Voluson e Ultrasound Unit has been designed to minimize the effects of Electo-Magnetic
Interference (EMI). Many of the covers, shields, and screws are provided primarily to protect the system
from image artifacts caused by this interference. For this reason, it is imperative that all covers and
hardware are installed and secured before the unit is put into operation.

Ensure that the system is protected from electromagnetic interference (EMI), as follows:

» Operate system at least 15 feet away from equipment that emits strong electromagnetic radiation.

*  Operate the system in an area enclosed by walls, floors and ceilings comprised of wood, plaster or
concrete, which help prevent EMI.

» Shield the system when operating it in the vicinity of radio broadcast equipment, if necessary.

* Do not operate mobile phones or other EMI emitting devices in the ultrasound room.

»  Verify that all EMI rules listed in the following table are followed:

The Voluson i / Voluson e ultrasound unit is approved for use in hospitals, clinics and other

environmentally qualified facilities, in terms of the prevention of radio wave interference. Operation of

the ultrasound unit in an inappropriate environment can cause electronic interference to radios and

television sets situated near the medical equipment.
For further details and EMI Prevention/Abatement refer to Section 2-2-3 "EMI Limitations" on page 2-3.
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Section 3-5

Connection of Auxiliary Devices

Table 3-9 below outlines the Voluson i/e hardware installation procedures described in the sub-sections.

Table 3-9 Connection Procedures

Sub-section Description Page Number
Connection and Usage of the optional Modo Cart 3-25
Attaching the Voluson i / Voluson e to the Modo Cart 3-25
o Mounting small Peripherals (e.g., Black & White Printer) 3-27
Mounting large Peripherals (e.g., Color Printer) 3-28
Connection and Usage of the optional Dock Cart 3-29
Attaching the Voluson i / Voluson e to the Dock Cart 3-29
Installation of the Probe Mux Box 3-31
3-5-2 Installation of the Probe Shelf 3-32
Installation of the Top Probe Holder 3-32
Mounting small Peripherals (e.g., Black & White Printer) 3-33
Mounting large Peripherals (e.g., Color Printer) 3-34
Connection and Usage of the optional Voluson Station 3-35
Attaching the Voluson i/ Voluson e to the Voluson Station 3-35
Installation Gel Condom Holder / Probe Holder for Endocavity Probe 3-37
Installation of the Additional Shelf Peripherals 3-38
Installation of the Console Bottom Shelf 3-38
>o3 Installation of the Cover BW Printer Shelf 338
Installation of the Patient Monitor 3-39
Installation of the Probe Mux Box Voluson Station 3-40
Mounting small Peripherals (e.g., Black & White Printer) 3-41
Mounting large Peripherals (e.g., VCR) 3-42
3-5-4 Connecting the Wireless Network Adapter/Interface 3-43
3-5-5 General Remarks and Hints when using external USB-Devices 3-44
3-5-6 Connecting the USB Hub 3-45
3-5-7 Connecting the DVD+R/RW Drive 3-46
3-5-8 Connecting the USB Flash Memory Stick 3-49
3-5-9 Connecting the external USB Hard disk (Handydrive) 3-50
3-5-10 Connecting the Black & White Printer 3-51
3-5-11 Connecting the Color Printer 3-52
3-5-12 Connecting the DeskJet Color Printer 3-53
3-5-13 Connecting the VCR (VideoCassette Recorder) 3-55
3-5-14 Connecting the DVD Recorder 3-60
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A CAUTION

A WARNING

A WARNING

A CAUTION

Power Supplies for additional equipment MUST comply with IEC 60601-1. Auxiliary equipment
with direct main connection requires galvanic separation of the signal and/or control leads.

DO NOT attempt to use different peripherals and accessories other than approved and
provided by GE!
Any unauthorized peripherals may cause system failure or damage!

After each installation, the leakage currents have to be measured according to
IEC 60601-1 respectively UL 60601-1 (see: Section 10-7-2 on page 10-13).

Please observe that some printers may not be medical devices! If they are not medical devices,
they have to be located outside of the patient environment (acc. to IEC 60601-1 / UL 60601-1).

L jilahatatziaiady K - ~
. 1Y P 4
e &5 ' :
;

25m

M 4

1.5m ~ 7

NOTE: For more detailed Safety Considerations when connecting auxiliary devices to the Voluson i/ Voluson
e system, please review: Chapter 1 - Auxiliary Devices Safety on page 1-10.
3-24 Section 3-5 - Connection of Auxiliary Devices



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

3-5-1 Connection and Usage of the optional Modo Cart

& WARNING DO NOT CONNECT any devices to any AC power other than the on-board outlets from
the transformer, as this might increase leakage currents and sacrifice patient safety.

A WARNING Before starting the Voluson i/Voluson e or Peripherals that are connected to the Modo
Cart, ALWAYS make sure that rating of the isolation transformer fuses is compatible
and the voltage output selector is in the correct position.

The wrong fuses and position of the voltage output selector may cause major damage
on the Voluson i / Voluson e system and connected peripherals.

A CAUTION Make sure that all peripherals are firmly secured in position using Velcro tapes or straps.
Place heavy and large devices on the middle storage shelf.

3-5-11 Attaching the Voluson i / Voluson e to the Modo Cart

A NOTICE A battery or an empty battery shell should always be attached to the Voluson i / Voluson e system
before attaching it to the Modo Cart.

1.) Hold the Voluson i/ Voluson e slightly tilted towards you and place it over the front sliding guides.

)
L

=
-

front sliding guides
DVD Drive
(upper storage shelf)

Figure 3-18 Voluson i/ Voluson e attached to the Modo Cart

A CAUTION It is not possible to fix the Voluson i / Voluson e on the mounting plate of the Modo Cart!

2.) Take a power extender cable and plug it into the AC main adapter of the Voluson i/ Voluson e.

Figure 3-19 AC (main) Adapter connection
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3-5-11 Attaching the Voluson i / Voluson e to the Modo Cart (cont'd)

3.) Connect the L-shaped circular power cable plug of the AC Adapter to the power inlet plug DC IN on
the rear of the Voluson i / Voluson e unit (see: Figure 3-20 below).

protection plate

L-shaped circular
plug of power cable
connected to DC IN

Figure 3-20 main power cable connected to Voluson i / Voluson e’s power inlet (DC IN) connector

4.) Plug the other end of the power extender cable to an outlet of the transformer on the Modo Cart.
5.) Put the AC adapter beside the transformer into the shelf and fasten it (see: Figure 3-21 below).
6.) Place the DVD Drive on the upper peripheral shelf of the Modo Cart and fasten it.

7.) Take a power extender cable and plug it into the adapter of the DVD Drive; the other end connect
to an on-board outlet of the isolation transformer on the Modo Cart.

8.) Plug the power cable and the USB-cable into the DVD-drive; the other end of the USB cable plug
to an USB port on the rear of the Voluson i / Voluson e.

9.) Mount and connect other peripherals as described in Section 3-5-1-2 and Section 3-5-1-3.

10.)Connect the main power cable to the isolation transformer of the Modo Cart; the other end connect
to a hospital-grade main power outlet with the proper rated voltage.

on-board outlets for peripheals '

(power extender cables connected) |"“” -
‘\l A Upper storage shelf

(for DVD+/R/RW Drive)

Middle storage shelf

AC Adapter (e.g., Color printer)

Lower storage shelf
(e.g., B&W printer)

Bottom shelf

main power cable + pull out protection Isolation Transformer

AC/DC Adapter

L Circuit breaker on Modo Cart

Figure 3-21 Isolation Transformer of Modo Cart / Peripherals mounted and secured

11.)Press the Circuit breaker on the Modo Cart. To start up the system, press the On/Off button
(see: Figure 3-87) on the control panel of the Voluson i / Voluson e system (for ~3 seconds).
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3-5-1-2 Mounting small Peripherals (e.g., Black & White Printer)

1.) Place the B&W Printer on the lower peripheral shelf of the Modo Cart.
2.) Take a Velcro tape and pull it under the shelf (left image at Figure 3-22 below).

Figure 3-22 pull Velcro tape under shelf and printer

3.) Pull up the Velcro tape on the left side. The other end of the tape place on the printer
(right image at Figure 3-22, above).

4.) Place the end of the Velcro tape on the top of the other end (left image at Figure 3-23 below).

.I. . [ | ﬂ -I.

|-

Figure 3-23 fasten Velcro tape

NOTE: Make sure that the Velcro tape is firmly fastened. For reference see: Figure 3-21 on page 3-26.

5.) Connect the peripheral device and mount the pull out protection of the power cable.
Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.

NOTE: A power extender cable from the power outlets of the Modo Carts isolation transformer should be used
to connect peripheral devices. Please connect the power extender cable to the peripherals first,
then connect the other end to the isolation transformer of the Modo Cart.

(Cables can be routed inside the cable management clips, see: Figure 3-11 on page 3-15.)

Connect B/W printer
or Color printer

[ B Connect isolation
— "= transformer
General using cable
y

Figure 3-24 Connect peripheral device to the Modo Cart (isolation transformer)
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3-5-1-3 Mounting large Peripherals (e.g., Color Printer)

1.) Place the Color Printer, VCR or DVD recorder on the middle peripheral shelf of the Modo Cart.
2.) Take a Velcro tape and pull it under the shelf (left image at Figure 3-25 below).

E\’K—lﬂ i

l (

Figure 3-25 pull Velcro tape under shelf and printer

3.) Pull up the Velcro tape on the front side. The other end of the tape place on the printer
(right image at Figure 3-25, above).
4.) Place the end of the Velcro tape on the top of the other end (left image at Figure 3-26 below).

U

Figure 3-26 fasten Velcro tape

NOTE: Make sure that the Velcro tape is firmly fastened. For reference see: Figure 3-21 on page 3-26.

5.) Connect the peripheral device and mount the pull out protection of the power cable.
Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.

NOTE: A power extender cable from the power outlets of the Modo Carts isolation transformer should be used
to connect peripheral devices. Please connect the power extender cable to the peripherals first,
then connect the other end to the isolation transformer of the Modo Cart.

(Cables can be routed inside the cable management clips, see: Figure 3-11 on page 3-15.)

- -

Connect B/W printer
or Color printer

Connect isolation
transformer

General using cable ‘

Figure 3-27 Connect peripheral device to the Modo Cart (isolation transformer)
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3-5-2 Connection and Usage of the optional Dock Cart

& WARNING DO NOT CONNECT any devices to any AC power other than the on-board outlets from
the transformer, as this might increase leakage currents and sacrifice patient safety.

& WARNING Before starting the Voluson i/ Voluson e or Peripherals that are connected to the Dock
Cart, ALWAYS make sure that rating of the power supply fuses is compatible and the
voltage output selector is in the correct position.

The wrong fuses and position of the voltage output selector may cause major damage
on the Voluson i / Voluson e system and connected peripherals.

& CAUTION Make sure that all peripherals are firmly secured in position using Velcro tapes or straps.
Place heavy and large devices on the lower storage shelf.

3-5-21 Attaching the Voluson i / Voluson e to the Dock Cart

& NOTICE A battery or an empty battery shell should always be attached to the Voluson i / Voluson e system
before attaching it to the Dock Cart.

1.) Hold the Voluson i/ Voluson e slightly tilted towards you and place it on the top shelf next to
the arm rest.

2.) Now push the Voluson i/ Voluson e away from the armrest until it locks in place.

locking lever

probe connector

— .

Figure 3-28 Voluson i/ Voluson e attached to the Dock Cart

3.) Push the probe connector into the probe socket of the Voluson i / Voluson e and lift the
locking lever upwards to lock the probe connector.The Probe Box enables the connection of up to
3 probes to the Voluson i/ Voluson e.

4.) Connect the cables to the rear of the Voluson i / Voluson e. The cables to connect are listed
below. The order of connection is not important:

* L-Shaped circular plug of the power cable

* USB Cable - Connect the USB plug to the lower USB connector on the rear-panel of the
Voluson i / Voluson e. To connect USB Devices to the system, plug them into the Dock Cart’s
USB ports.

* LAN cable - Connect the ethernet cable, routing from the LAN isolation box, into the network port
of the Voluson i/ Voluson e.

5.) Place the DVD Drive on the Tray recorder (see Figure 3-10 on page 3-14) and connect it.
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3-5-2-1 Attaching the Voluson i / Voluson e to the Dock Cart (cont'd)
6.) Plug the power cable and the USB-cable into the DVD-drive; the other end of the USB cable plug
to an USB port on the Voluson i / Voluson e.
7.) Mount and connect other peripherals as described in Section 3-5-2-5 and Section 3-5-2-6.

8.) Connect the main power cable to the Power Supply of the Dock Cart; the other end connect to a
hospital-grade main power outlet with the proper rated voltage.

Tray recorder for
DVD+/R/RW Drive

USB port

Upper storage shelf
(e.g., B&W printer)

Lower storage shelf

(e.g., Color printer) Circuit breaker on Dock Cart

main power cable

Power Supply

Figure 3-29 Peripherals mounted and secured / Power Supply of Dock Cart / USB-port on Dock Cart

9.) Press the Circuit breaker on the Dock Cart. To start up the system, press the On/Off button
(see: Figure 3-87) on the control panel of the Voluson i / Voluson e system (for ~3 seconds).
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3-5-2-2 Installation of the Probe Mux Box
1.) Remove the Probe Holder or the Top Probe Holder.

Figure 3-30 Remove the Probe Holder / Top Probe Holder

2.) Loosen (don’t remove) the 2 screws (bottom right side of the top shelf) that hold the RIC Probe
Holder and slide the holder as far out as you can to the right. Re-tighten screws.

3.) Fasten the Box on the Dock Cart with the 3 screws.

screw 2 screws

Figure 3-31 Fasten the Probe Mux Box

4.) Push the probe connector into the probe socket of the Voluson i / Voluson e and lift the
locking lever upwards to lock the probe connector.

5.) Remount the RIC Probe Holder or the Top Probe Holder.
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3-5-2-3 Installation of the Probe Shelf

1.) Place the Probe shelf and fasten it with the 4 Allen screws.

Figure 3-32 Fasten the Probe shelf

3-5-2-4 Installation of the Top Probe Holder
1.) Put the Top Probe Holder into the Top Probe Holder Adaptation.

Figure 3-33 Installation Top Probe Holder
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3-5-2-5 Mounting small Peripherals (e.g., Black & White Printer)

1.) Place the B&W Printer on the upper peripheral shelf of the Dock Cart.

2.) Take a Velcro tape and pull it under the shelf.

3.) Pull up the Velcro tape on the left side. The other end of the tape place on the printer.
4.) Place the end of the Velcro tape on the top of the other end.

Figure 3-34 pull Velcro tape under shelf and printer and fasten it

NOTE: Make sure that the Velcro tape is firmly fastened. For reference see: Figure 3-29 on page 3-30.

5.) Connect the peripheral device and mount the pull out protection of the power cable.
Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.

NOTE: A power extender cable only from the on-board power sockets of the Dock Carts transformer should
be used to connect peripheral devices. Please connect the power extender cable to the peripherals
first, then connect the other end to the Power Distribution of the Dock Cart.

* — Connect B/W printer
L or Color printer

Connect Power
Distribution

Figure 3-35 Connect peripheral device to the Dock Cart
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3-5-2-6 Mounting large Peripherals (e.g., Color Printer)

1.) Place the Color Printer or VCR recorder on the lower peripheral shelf of the Dock Cart.
2.) Take a Velcro tape and pull it under the shelf.

3.) Pull up the Velcro tape on the left side. The other end of the tape place on the printer.
4.) Place the end of the Velcro tape on the top of the other end.

Figure 3-36 pull Velcro tape under shelf and printer and fasten it

NOTE: Make sure that the Velcro tape is firmly fastened. For reference see: Figure 3-29 on page 3-30.

5.) Connect he peripheral device and mount the pull out protection of the power cable.
Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.

NOTE: A power extender cable only from the on-board power sockets of the Dock Carts transformer should
be used to connect peripheral devices. Please connect the power extender cable to the peripherals
first, then connect the other end to the Power Distribution of the Dock Cart.

* o Connect B/W printer
or Color printer

>

1

> [

General using cable * k!
|

Figure 3-37 Connect peripheral device to the Dock Cart

-
F

Connect Power
Distribution
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3-5-3

& WARNING

& WARNING

& CAUTION
3-5-3-1

& NOTICE

docking lever

Connection and Usage of the optional Voluson Station

DO NOT CONNECT any devices to any AC power other than the on-board outlets from
the transformer, as this might increase leakage currents and sacrifice patient safety.

Before starting the Voluson i / Voluson e or Peripherals that are connected to the
Voluson Station, ALWAYS make sure that rating of the power supply fuses is
compatible and the voltage output selector is in the correct position.

The wrong fuses and position of the voltage output selector may cause major damage
on the Voluson i / Voluson e system and connected peripherals.

Make sure that all peripherals are firmly secured in position according installation procedure.

Attaching the Voluson i / Voluson e to the Voluson Station

A battery or an empty battery shell should always be attached to the Voluson i / Voluson e system
before attaching it to the Voluson Station.

1.) Place the system in the docking bay on the top shelf of the Voluson Station (1).
2.) Pull down the docking lever(2+3).

Figure 3-38 Voluson i/ Voluson e attached to the Voluson Station
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3-5-3-1

Attaching the Voluson i / Voluson e to the Voluson Station (cont'd)

If applicable, connect the Probe Mux Box.

3.) Push the probe connector into the probe socket of the Voluson i / Voluson e.
4.) Lift the system’s locking lever upwards to lock the probe connector.

Figure 3-39 Voluson i/ Voluson e attached to the Voluson Station

The Probe Mux Box enables the connection of up to 3 probes to the Voluson i / Voluson e.

5.) Connect the cable to the rear of the Voluson i / Voluson e. The cable is listed below:

* LAN cable - Connect the ethernet cable, routing from the LAN isolation box, into the network port
of the Voluson i / Voluson e.

6.) Mount and connect other peripherals as described in Section 3-5-3-8 and Section 3-5-3-9.

7.) Connect the main power cable to the Power Supply of the Voluson Station; the other end connect
to a hospital-grade main power outlet with the proper rated voltage.
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3-5-31 Attaching the Voluson i / Voluson e to the Voluson Station (cont'd)

8.) Press the Circuit breaker on the Voluson Station. To start up the system, press the On/Off button
(see: Figure 3-87) on the control panel of the Voluson i/ Voluson e system (for ~3 seconds).

Additional Shelf Peripherals

(e.g., Color printer) Circuit breaker

on Voluson Station

Console Bottom Shelf main power cable

(e.g., B&W Printer)

Power Supply

Figure 3-40 Peripherals mounted and secured / Power Supply of Voluson Station

3-5-3-2 Installation Gel Condom Holder / Probe Holder for Endocavity Probe
1.) Putthe Gel Condom Holder or the Probe Holder for Endocavity Probes into the Holder Adaptation.

Figure 3-41 Installation Gel Condom Holder / Probe Holder for Endocavity Probes
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3-5-3-3 Installation of the Additional Shelf Peripherals
1.) Place the Additional Shelf and fasten it with the 2 screws.

Figure 3-42 Installation Additional Shelf Peripherals

3-5-3-4 Installation of the Console Bottom Shelf

1.) Place the Console Bottom Shelf and fasten it with the 2 screws.

Figure 3-43 Installation Console Bottom Shelf

3-5-3-5 Installation of the Cover BW Printer Shelf

1.) Align tab on the front of the Printer Shelf Cover with the slot in front of the Printer Shelf;

press down and snap into place.

Figure 3-44 Installation Cover BW Printer Shelf
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3-5-3-6 Installation of the Patient Monitor

1.) Screw out 2 screws on the Back Handle.

-~ *

Figure 3-45 screw out 2 screws

2.) Insert the right and the left Adapter and fix it with the 2 screws (see Figure 3-45, above).
3.) Fix the tripod with a thumbscrew on the Adapter.

Figure 3-46 fix the tripod

4.) Fix the head plate from the tripod with a screw on the monitor.

Figure 3-47 fix the Head Plate

5.) Connect the VGA-Cable to the VGA Connector and connect the Power Cable on the rear of the
Voluson Station.
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3-5-3-7

NOTE:

Installation of the Probe Mux Box Voluson Station

1.) Fasten the Probe Mux Box with the 4 screws.

gV

Figure 3-48 Installation Probe Mux Box

2.) Push the probe connector into the probe socket of the Voluson i/ Voluson e and lift the system’s
locking lever upwards to lock the probe connector.

The docking lever cannot be operated if the Probe Box is connected to the Voluson i / Voluson e.
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Mounting small Peripherals (e.g., Black & White Printer)

VOLUSON i / VOLUSON e
1.) Screw out the screws of the leveling feet from the printer.

SERVICE MANUAL

]

et

T

2.) Mount the adapter board with the 4 screws on the printer (leveling feet are also mounted).

LI

o

NOTE:

Figure 3-49 screw of the 4 screws / mount the adapter board
Pay attention to the right mounting position of the printer.

3.) Put the pre-assembled Printer on the Console Bottom Shelf.

4.) Place the locking teeth of the adapter board into the guide slots of the shelf and move the Printer in
the final mounting position.

Figure 3-50 put the pre-assembled Printer on the Shelf / mount the adapte board

5.) Mount the adapter board with 1 screw on the Console Bottom Shelf (see Figure 3-50, above).
6.) Connect the peripheral device and mount the pull out protection of the power cable.

Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.

Connect B/W printer
or Color printer

Connect Power
Distribution

Figure 3-51 Connect peripheral device to the Voluson Station
7.) Place the Cover BW Printer Shelf at its original position.
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3-5-3-9 Mounting large Peripherals (e.g., VCR)
1.) Screw out the screws of the leveling feet from the VCR.
2.) Mount the adapter board with the 4 screws on the VCR (leveling feet are also mounted).
Figure 3-52 mount the adapter board
NOTE: Pay attention to the right mounting position of the printer.
3.) Put the pre-assembled VCR on the Additional Shelf Peripherals.
4.) Place the locking teeth of the adapter board into the guide slots of the shelf and move the VCR in
the final mounting position.
= { A «
Figure 3-53 pt the pre-assembled VCR on the Shelf / mount the adaptef board
5.) Mount the adapter board with 1 screw on the Additional Shelf Peripherals (see Figure 3-53, above).
6.) Connect the peripheral device and mount the pull out protection of the power cable.
Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.
Connect B/W printer
* - or Color printer
Fa
I\
_— Connect Power
Distribution
Figure 3-54 Connect peripheral device to the Voluson Station
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3-5-4 Connecting the Wireless Network Adapter/Interface

3-5-4-1 Connection directly to the Voluson i / Voluson e system
The Wireless Network adapter should be connected to the PCMCIA slot at the rear of the Voluson i /
Voluson e.
The Wireless Network Interface should be connected to the USB-Ports at the rear of the Voluson i /
Voluson e.

NOTE: You only can use the Network Adapter or the the Network Interface.

This side up!

Eject button

PCMCIA slot
Figure 3-55 Connection Scheme - Wireless CardBus Network Adapter / Wireless Network Interface

1.) Power off/Shutdown the system as described in: Section 3-6-3 on page 3-72.

2.) Insert the Wireless Client Network adapter into the PCMCIA slot or the Wireless Network Interface
into the USB-Port at the rear of the Voluson i / Voluson e.
All software drivers are pre-installed for the designated Wireless Network adapter only.

3.) Turn ON the power of the system and wait till the system has booted.

NOTE: After physical connection of the WLAN adapter/WLAN Interface to the Voluson i/ Voluson e system,
follow the procedure described in Section 3-11-1-7 "Wireless Network Configuration" on page 3-110.

3-5-4-2 Voluson i / Voluson e mounted on Modo Cart
The Wireless Network adapter should be connected to the PCMCIA slot at the rear of the Voluson i /
Voluson e. Whenever moving the system with the Wireless Network adapter installed, make sure you
do not damage the adapter.

3-5-4-3 Voluson i / Voluson e mounted on Dock Cart

The Wireless Network adapter should be connected to the PCMCIA slot at the rear of the Voluson i /
Voluson e. Whenever moving the system with the Wireless Network adapter installed, make sure you
do not damage the adapter.

3-5-4-4 Voluson i / Voluson e mounted on Voluson Station
The Wireless Network adapter should be connected to the PCMCIA slot at the rear of the Voluson i /
Voluson e. Whenever moving the system with the Wireless Network adapter installed, make sure you
do not damage the adapter.

The Wireless Network Interface should be connected to the USB ports in the middle of the Voluson
Station.
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3-5-5 General Remarks and Hints when using external USB-Devices

A WARNING Do not connect or disconnect any external USB-devices to or from the system while
scanning a patient! The appearing dialogs could distract you from the scan!

3-5-5-1 External USB-Devices - Connection

When an external USB-storage device (such as a USB-memory stick or an external hard disk) is
connected to the Voluson i/ Voluson e, Windows detects the device and automatically installs a driver.
During this process, several dialogs may pop up, starting with the ,Found New Hardware* dialog.

NOTE: If an external drive was not recognized automatically after connecting it, click RESCAN DRIVE.

The device is then accessible using the drive letter the system assigned to it.

A NOTICE When connecting external USB devices, be sure to execute Safety Directions found in the
Voluson i / Voluson e Basic User Manual.

3-5-5-2 External USB-Devices - Disconnection

% Before an external USB-device (e.g., USB-memory stick) can be disconnected, the system has to be
use informed about the removal of the device! For this purpose press the USB button on the keyboard.

A CAUTION Unplugging or ejecting USB devices without first stopping them can often cause the system to
crash and possibly result in loss of valuable data.

By pressing the USB key on the keyboard, a dialog window (see: Figure 3-56 below) is displayed.
The “Connect USB and Network Drives” window shows all USB and Network drives connected to the
system. Using this dialog, the USB-devices can be stopped before they are physically disconnected.

Device: Type Label Size Free Connectto
ovD WOLI_20070214 - EXT1
fie ) TRAVELDR )

1G
ELD 97EM 2 ot wsed

—I—»Sﬁop Device y Map Hetwork Drive | Rescan Drive ] Close
Figure 3-56 Connect USB and Network Drives

To stop the external device, select it and then click the STOP DEVICE button.

Stop Device E

Lo
y The device can now be safely removed Fram the system.

[ ok -

Figure 3-57 Device can now be safely removed

Confirm the ‘Stop Device' dialog with OK.
Then CLOSE the “Connect USB and Network Drives” window (see: Figure 3-56, above).
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3-5-6 Connecting the USB Hub
3-5-6-1 Connection directly to the Voluson i / Voluson e system

The USB Hub can be connected to the USB ports on the rear connector panel.

NOTICE: Auxiliary equipment with direct mains
connection requires galvanic
separation e.g. by use of a medical
grade isolation transformer.

isolation transformer

Power Supply

lpower -
@ @  |socket = =

Figure 3-58 Connection Scheme - USB Hub

A CAUTION When connecting directly to the system, it is necessary to use additional AC/DC power supply (supplied
with the drive). As a safety requirement, the AC/DC must be medical grade (conforming 60601-1
standard) or the safety must be ensured by the use of a medical grade isolation transformer.

A NOTICE Auxiliary equipment with direct mains connection requires galvanic separation e.g. by use of a medical
grade isolation transformer.

The USB Hub can be connected once the system is powered ON, or after shutdown.

any USB device

Figure 3-59 Connection to USB Hub

3-5-6-2 Voluson i / Voluson e mounted on Modo Cart

The USB Hub may be connected to the USB ports on the rear of the Voluson i / Voluson e.
A power cable that extends from the power outlets of the Modo Cart’s isolation transformer should be
used to connect the power supply of the USB Hub.

3-5-6-3 Voluson i / Voluson e mounted on Dock Cart
Not available with the Dock Cart.

3-5-6-4 Voluson i / Voluson e mounted on Voluson Station
Not available with the Voluson Station.
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3-5-7 Connecting the DVD+R/RW Drive
3-5-71 Connection directly to the Voluson i / Voluson e system

The DVD+R/RW Drive can be connected to the USB ports on the rear connector panel.

NOTICE: Auxiliary equipment with direct mains
connection requires galvanic
separation e.g. by use of a medical
grade isolation transformer.

isolation transformer

USB cable

| power
@ @ || socket

Figure 3-60 Connection Scheme - DVD+R/RW Drive

A CAUTION When connecting directly to the system, it is necessary to use additional AC/DC power supply (supplied
with the drive). As a safety requirement, the AC/DC must be medical grade (conforming 60601-1
standard) or the safety must be ensured by the use of a medical grade isolation transformer.

A NOTICE Auxiliary equipment with direct mains connection requires galvanic separation e.g. by use of a medical
grade isolation transformer.

NOTE: The connection Scheme for DVD Drive Samsung, De-Lock and Teac is similary the same.
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3-5-71 Connection directly to the Voluson i / Voluson e system (cont'd)
NOTE: The power switch on the rear of the DVD drive (Addonics only) must be set in the External position, as

A CAUTION

& NOTICE

NOTE:

3-5-7-2

3-5-7-3

3-5-7-4

3-5-7-5

shown below:

External

Internal Power OFF

When connecting directly to the system, it is necessary to use additional power supply (supplied with
the drive). As a safety requirement, this must be done via an isolation transformer.

The DVD+R/RW Drive can be connected once the system is powered ON, or after shutdown.

IMPORTANT During software installation, the DVD drive must be connected directly to the
Voluson i / Voluson e portable ultrasound system.

When connecting the DVD+R/RW Drive to the Voluson i/ Voluson e system, it might be possible that
the Drive is not recognized in the “Connect USB and Network Drives” dialog window.
To check connection, perform: Section 3-5-7-5-1 "After physical connection" on page 3-48.

Connection via USB hub

As stated above.

Safety considerations must be taken into account.

The USB hub and the DVD+R/RW Drive must be powered via an isolation transformer.
An USB port may be used to communicate with the DVD device.

Voluson i / Voluson e mounted on Modo Cart

The DVD+R/RW Drive may be connected to the USB ports on the rear of the Voluson i / Voluson e.
A power cable that extends from the power outlets of the Modo Carts isolation transformer should be
used to connect the power supply of the DVD+R/RW drive.

The DVD+R/RW can be placed in the upper peripheral storage shelf on the Modo Cart (refer to Figure
3-10 on page 3-14). The power cable (described above) is then plugged into the rear of the DVD device
and the data cable is connected to the USB port.

Voluson i / Voluson e mounted on Dock Cart

The DVD+R/RW Drive may be connected to the USB ports on the rear of the Voluson i / Voluson e.
A power cable that extends from the power outlets of the Dock Carts power supply should be used to
connect the power supply of the DVD+R/RW drive.

The DVD+R/RW should be placed in the Tray Recorder on the Dock Cart (refer to Figure 3-12 on page
3-16). The power cable (described above) is then plugged into the rear of the DVD device and the data
cable is connected to the USB port.

Voluson i / Voluson e mounted on Voluson Station
The DVD+R/RW Drive is premounted on the Voluson Station.
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3-5-7-5-1

After physical connection

1.) Press the USB button on the keyboard.
The “Connect USB and Network Drives” dialog window appears (Figure 3-61 below).

Connect USB and Hetwork Drives

|
[_Ieuice Type Label Size Free Cunl_wr.‘t to
MU DvD+-Rw SO DWD rec - - hot uzed
[ Stop Device J [ Map Hetwork Drive J Close

Figure 3-61 DVD drive “not used”

2.) If the [Connect to] field shows not used (see: Figure 3-61, above), double-click the “DVD line”.

=3 BT Version: If an external drive was not recognized automatically after connecting it, click RESCAN DRIVE only on
systems with BT’07 software.(see:Figure 3-56 on page 3-44)

3.) Click on the arrow icon below the [Connect to] field and select DVD/CD rec from the pop-up menu.

Connect USB and Hetwork Drives @

Device

Tvpe Lah_el Size

Free
MU DWD+-Fw SO . DVD rec -

ot uzed

arrow icon to open

AL — the pop-up menu

[ Stop Device J [ Map Hetwork Drive J
|

Close

Figure 3-62 change to “DVD/CD rec”
4.) CLOSE the dialog window.
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3-5-8 Connecting the USB Flash Memory Stick
3-5-8-1 Connection directly to the Voluson i / Voluson e system

The USB Flash Memory Stick may be connected to the USB ports on the rear connectors panel.

Figure 3-63 Connection Scheme - USB Flash Memory Stick

An external USB Flash Memory Stick can be connected once the system is powered ON, or after
shutdown. The Voluson i / Voluson e, Windows detects the device and automatically installs a driver.
During this process several dialogs may pop up, starting with the ,Found New Hardware® dialog.

NOTE: Memory drives or sticks may be sensitive to EMC interference.
This may affect system performance and/or image quality.

A NOTICE Before disconnecting an external the system has to be informed about the removal of the device!
Operation see: Section 3-5-5-2 "External USB-Devices - Disconnection” on page 3-44.

3-5-8-2 Connection via USB hub
As above. If applicable, the USB hub must be powered via the isolation transformer.

3-5-8-3 Voluson i/ Voluson e mounted on Modo Cart
As above.

3-5-8-4 Voluson i / Voluson e mounted on Dock Cart
As above.

3-5-8-5 Voluson i / Voluson e mounted on Voluson Station
As above.
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3-5-9 Connecting the external USB Hard disk (Handydrive)
3-5-9-1 Connection directly to the Voluson i / Voluson e system

The external “Handydrive” HDD may be connected to the USB ports on the rear connectors panel.

USB cable

-

Figure 3-64 Connection Scheme - external USB HDD (Handydrive)

An external USB Hard disk can be connected once the system is powered ON, or after shutdown.
The Voluson i / Voluson e, Windows detects the device and automatically installs a driver. During this
process several dialogs may pop up, starting with the ,Found New Hardware® dialog.

NOTE: Memory drives or sticks may be sensitive to EMC interference.
This may affect system performance and/or image quality.

A NOTICE Before disconnecting an external the system has to be informed about the removal of the device!
Operation see: Section 3-5-5-2 "External USB-Devices - Disconnection" on page 3-44.

3-5-9-2 Connection via USB hub
As above. If applicable, the USB hub must be powered via the isolation transformer.

3-5-9-3 Voluson i / Voluson e mounted on Modo Cart
As above.

3-5-9-4 Voluson i/ Voluson e mounted on Dock Cart
As above.

3-5-9-5 Voluson i / Voluson e mounted on Voluson Station
As above.
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3-5-10 Connecting the Black & White Printer

3-5-10-1 Connection directly to the Voluson i / Voluson e system
The B/W Printer can be connected to the USB ports (upper or lower) on the rear connectors panel.

>
(—_power

B —=°/ socket

- USB cable - . - .
NOTICE: Auxiliary equipment with direct mains

connection requires galvanic
separation e.g. by use of a medical
grade isolation transformer.

Figure 3-65 Connection Scheme - Black & White Printer

A CAUTION When connecting the B/W Printer directly to the system, it is necessary to use an additional power
source. As a safety requirement, the B/W printer internal AC/DC must be medical grade
(conforming 60601-1 standard) or the safety must be ensured by the use of a medical grade
isolation transformer.

A NOTICE Auxiliary equipment with direct mains connection requires galvanic separation e.g. by use of a medical
grade isolation transformer.

NOTE: For installation instructions see: Installing Digital Black & White Printer Sony UP-D897 on page 3-81.

NOTE: After physical connection of the printer to the Voluson i / Voluson e system: To assign a key to the B/W

printer, follow the instructions in Section 3-7-6 "Printer Remote Control Selection" on page 3-97.

A NOTICE The switch of the printer has to be in ON position before starting the system.
Leave printer switch always in the ON position.

3-5-10-2 Connection via USB hub

As stated above. Safety considerations must be taken into account. The B/W Printer must be powered

via an isolation transformer. An USB port may be used to communicate with the device.

3-5-10-3 Voluson i / Voluson e mounted on Modo Cart
NOTE: For Instructions see: Mounting small Peripherals (e.g., Black & White Printer) on page 3-27.

The B/W Printer may be connected to the USB ports on the rear of the Voluson i / Voluson e.
The B/W Printer must be powered from the Modo Cart itself, via one of the isolated peripheral power
cables provided on the Modo Cart.

3-5-10-4 Voluson i / Voluson e mounted on Dock Cart
NOTE: For Instructions see: Mounting small Peripherals (e.g., Black & White Printer) on page 3-33.

The B/W Printer may be connected to the USB ports on the rear of the Voluson i / Voluson e.
The B/W Printer must be powered from the Dock Cart itself, via one of the isolated peripheral power
cables provided on the Dock Cart.

3-5-10-5 Voluson i / Voluson e mounted on Voluson Station

NOTE: For Instructions see: Mounting small Peripherals (e.g., Black & White Printer) on page 3-41.
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3-5-11 Connecting the Color Printer

3-5-11-1 Connection directly to the Voluson i / Voluson e system
The Color Printer can be connected to the USB ports (upper or lower) on the rear connectors panel.

| [~ |power
|oe) p

= '|socket

-

USB cable

NOTICE: Auxiliary equipment with direct mains
connection requires galvanic
separation e.g. by use of a medical

| T 3 - — grade isolation transformer.

Figure 3-66 Connection Scheme - Color Printer

A CAUTION When connecting the Color Printer directly to the system, it is necessary to use an additional power
source. As a safety requirement, the Color Printer internal AC/DC must be medical grade
(conforming 60601-1 standard) or the safety must be ensured by the use of a medical grade
isolation transformer.

NOTE: For installation instructions see:
Section 3-7-2 "Installing Digital Color Printer Sony UP-D23MD or UP-D25MD" on page 3-83.

NOTE: After physical connection of the printer to the Voluson i/ Voluson e system: To assign a key to the Color
printer, follow the instructions in Section 3-7-6 "Printer Remote Control Selection" on page 3-97.

A NOTICE The switch of the printer has to be in ON position before starting the system.
Leave printer switch always in the ON position.

3-5-11-2 Connection via USB hub

As stated above. Safety considerations must be taken into account. The Color Printer must be powered
via an isolation transformer. An USB port may be used to communicate with the device.

3-5-11-3 Voluson i / Voluson e mounted on Modo Cart
NOTE: For instructions see: Section 3-5-1-3 "Mounting large Peripherals (e.g., Color Printer)" on page 3-28.

The Color Printer may be connected to the USB ports on the rear of the Voluson i / Voluson e.
The Color Printer must be powered from the Modo Cart itself, via one of the isolated peripheral power
cables provided on the Modo Cart.

3-5-11-4 Voluson i / Voluson e mounted on Dock Cart
NOTE: For instructions see: Section 3-5-2-6 "Mounting large Peripherals (e.g., Color Printer)" on page 3-34.

The Color Printer may be connected to the USB ports on the rear of the Voluson i / Voluson e.
The Color Printer must be powered from the Dock Cart itself, via one of the isolated peripheral power
cables provided on the Dock Cart.

3-5-11-5 Voluson i / Voluson e mounted on Voluson Station

NOTE: For instructions see: Section 3-5-3-9 "Mounting large Peripherals (e.g., VCR)" on page 3-42.
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3-5-12 Connecting the DeskJet Color Printer

3-5-121 Connection via Bluetooth Adapter

The DeskJet Color Printer can be connected to an external, non-isolated power source. The bluetooth
adapter should be directly connected to the upper USB port on the Voluson i / Voluson e rear
connectors panel.

Power Adapter

Bluet_ooth for Bluetooth UsB
Printer Printer Bluetooth
Adapter Adapter

Figure 3-68 Canon Pixma MP600/MP610, MP550 and HP H470 Printer connection (via Bluetooth Adapter)
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3-5-12-1

NOTE:

A CAUTION

A CAUTION
& NOTICE

Connection via Bluetooth Adapter (cont'd)

DO NOT connect the Bluetooth adapter via USB hub, to the Modo Cart or to the Dock Cart
or to the Voluson Station.

This is not an approved configuration.
In most cases, it will not work and will cause software complications.

The printer being used may not be a medical device. The Bluetooth Printer Set and the Power
Supply of the Bluetooth Printer Adapter is also not a medical device.
The equipment meets the requirements of the EN 60950 Standard.

Please observe that the complete Bluetooth Printer Assembly has to be located outside of the
patient environment (according to IEC 60601-1 / UL 60601-1).

Please use the proper Bluetooth Printer Connection set. See: Chapter 9 - Printers on page 9-27.

You also can connect the Printer directly with an USB-cable. If so, please ensure to use the AC mains
power outlet provided by the Voluson Station / Voluson Dock Cart (auxiliary output) to ensure medical
grade separation from AC mains.

If you have a Voluson i/e only and you use the USB-cable you need to connect the AC mains of the
printer to a medical grade Isolation Transformer.
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3-5-13 Connecting the VCR (VideoCassette Recorder)

NOTE: There are 2 types of Mitsubishi HS-MD3000 VCR (PAL and NTSC) approved by GE.

3-5-13-1 Direct Connection to the Voluson i / Voluson e system

Use the standard VCR type (PAL or NTSC) that is suited to your region.
The video signal is received through a VGA-to-video converter.

power |

socket | \o)][\®®)

Power
Supply

Video Converter (rear)

Voluson i/e (rear)

Figure 3-69 Connection Scheme - VCR with Video Scan Converter Canopus
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3-5-131 Direct Connection to the Voluson i / Voluson e system (cont'd)

Isolation Transformer

power
socket | (s @
Power
Supply

— Video Converter (rear)

.* foun]

o| omo S| O O
 — .- - , T—

__y] Video Converter (front)
e
—J

; _Voluson i/fe (rear)
ot - 5

L - £ "__"_ ¢ v i -5 >
18 . “ = I

Figure 3-70 Connection Scheme - VCR with Video Scan Converter Ophit

When connecting the VCR/Video Converter directly to the system, it is necessary to use an additional
power source. As a safety requirement, the VCR internal AC/DC and the Video Converter AC/DC
(supplied with the Video Converter) must be medical grade (conforming 60601-1 standard) or
the safety must be ensured by the use of a medical grade isolation transformer.

& CAUTION

A NOTICE Auxiliary equipment with direct mains connection requires galvanic separation e.g. by use of a medical
grade isolation transformer.

1.) Connect one end of the VGA cable to SVGA OUT located on the Voluson i / Voluson e rear
connector panel.

2.) Connect the other end of the VGA cable to RGB IN on the video converter.

3.) Connect one end of the S-Video cable to S-VIDEO OUT on the video converter.

4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the VCR.
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3-5-13-1 Direct Connection to the Voluson i / Voluson e system (cont'd)

NOTE: Dip switches are located on the front respectively beneath the video converter, see Figure 3-71 below.

Video Scan Converter Ophit Video Scan Converter Canopus

Dip Switches

Power On/Off button

Dip Switches
Figure 3-71 Video Converter Ophit (left image)/Video Converter Canopus (right image)

5.) If not already done, set the switches to the correct positions, as shown in Figure 3-72 below.

Model Canopus

Model Ophit : .
Off On Off On
Dip-Switch Settings NTSC: 5 off
lﬂ H H ﬂ H H H H Dip-Switch Settings PAL: 5 on 1 E
3|
ON12 3 4 5§ 6 7 8 i [

Hln

o
il
{

Figure 3-72 Video Converter Dip Switch Positions

LUdPo0an

o

6.) When all power and signal cables are connected to the system, VCR, and video converter, proceed
as follows (in the order stated):
a.) Press the power ON switch on the VCR.
b.) Press the power ON switch on the video converter.
c.) Turn ON power to the Voluson i / Voluson e system.

7.) Press the Input Select button (see Figure 3-71 on page 3-57) on the video converter three times
in order to select RGB Input as your signal source.
The LED located on the video converter front panel will be illuminated, accordingly.

NOTE: If the VGA cable is disconnected/reconnected while the system is ON, the VGA output is maintained.

NOTE: If system is shut-down to standby or Full-shut-down while the VGA device is connected continuously,
the VGA output will appear after the system is turned ON.

NOTE: If the system is shut-down to Standby or Full-shut-down and the VGA device is disconnected, the VGA
output will not appear after power is turned ON, and the above procedure will have to be repeated.
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3-5-13-2 Voluson i / Voluson e mounted on Modo Cart
NOTE: For instructions see: Section 3-5-1-3 "Mounting large Peripherals (e.g., Color Printer)" on page 3-28.

The VCR must be powered from the Modo Cart itself, via one of the isolated peripheral power cables
provided on the Modo Cart. The video signal is received through a VGA-to-video converter, and this
must also be powered through one of the peripheral power outlets available on the Modo Cart.

1.) Connect one end of the VGA cable to SVGA OUT located on the Voluson i / Voluson e rear
connector panel.

2.) Connect the other end of the VGA cable to RGB IN on the video converter (rear).
3.) Connect one end of the S-Video cable to S-VIDEO OUT on the video converter.
4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the VCR.

NOTE: Dip switches are located beneath the video converter, as shown in Figure 3-71 on page 3-57.

5.) Set the switches to the correct positions, as shown in Figure 3-72 on page 3-57.
6.) When all power and signal cables are connected to the system, VCR, and video converter, proceed
as follows (in the order stated):
a.) Press the power ON switch on the VCR.
b.) Press the power ON switch on the video converter.
c.) Turn ON power to the Voluson i / Voluson e system.

7.) Press the Input Select button (see Figure 3-71 on page 3-57) on the video converter three times
in order to select RGB Input as your signal source.
The LED located on the video converter front panel will be illuminated, accordingly.

3-5-13-3 Voluson i / Voluson e mounted on Dock Cart
NOTE: For instructions see: Section 3-5-2-6 "Mounting large Peripherals (e.g., Color Printer)" on page 3-34.

The VCR must be powered from the Dock Cart itself, via one of the isolated peripheral power cables
provided on the Dock Cart. The video signal is received through a VGA-to-video converter, and this
must also be powered through one of the peripheral power outlets available on the Dock Cart.

1.) Connect one end of the VGA cable to SVGA OUT located on the Voluson i / Voluson e rear
connector panel.

2.) Connect the other end of the VGA cable to RGB IN on the video converter (rear).
3.) Connect one end of the S-Video cable to S-VIDEO OUT on the video converter.
4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the VCR.

NOTE: Dip switches are located beneath the video converter, as shown in Figure 3-71 on page 3-57.

5.) Set the switches to the correct positions, as shown in Figure 3-72 on page 3-57.
6.) When all power and signal cables are connected to the system, VCR, and video converter, proceed
as follows (in the order stated):
a.) Press the power ON switch on the VCR.
b.) Press the power ON switch on the video converter.
c.) Turn ON power to the Voluson i / Voluson e system.

Press the Input Select button (see Figure 3-71 on page 3-57) on the video converter three times in
order to select RGB Input as your signal source.
The LED located on the video converter front panel will be illuminated, accordingly.
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3-5-13-4

NOTE:

NOTE:

Voluson i / Voluson e mounted on Voluson Station

For instructions see: Section 3-5-3-9 "Mounting large Peripherals (e.g., VCR)" on page 3-42.

Power Socket
from Voluson Station

AUDIO OUT COMPOSITE
RL VIDEQ OUT

SHSVIDED OUT

Figure 3-73 Connection Scheme

The VCR must be powered from the Voluson Station itself, via one of the isolated peripheral power
cables provided on the Voluson Station. The video signal is received through a VGA-to-video converter,
and this must also be powered through one of the peripheral power outlets available on the

Voluson Station.

1.) Connect one end of the Audio-cable to AUDIO OUT located on the Image Resizer of the Voluson
Station.
2.) Connect the other end of the Audio-cable to AUDIO IN at the rear of the VCR.

3.) Connect one end of the S-Video cable to S-VIDEO OUT located on the Image Resizer of the
Voluson Station.

4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the VCR.
5.) If not already done, set the switch to the correct positions (PAL or NTSC).
6.) When all power and signal cables are connected to the system, VCR, and video converter, proceed
as follows (in the order stated):
a.) Press the power ON switch on the VCR.
b.) Turn ON power to the Voluson i / Voluson e system.
c.) Press the Circuit breaker on the Voluson Station.

Please make sure, that the VGA Port is enabled.
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3-5-14 Connecting the DVD Recorder

A NOTICE The Sony DVO-1000MD DVD recorder is only able to read and write on DVD+RW (ReWriteable)
media! Please check on your DVD case before using.

3-5-14-1 Direct Connection to the Voluson i / Voluson e system
The video signal is received through a VGA-to-video converter.

power
@ @ | Socket
isolation power
transformer socket
L N
Power |
Supply

WO oo s cam: cam> , m
Video Converter (rear) i

Voluson i/e (rear)

Figure 3-74 Connection Scheme - DVD Recorder with Video Scan Converter Canopus
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3-5-141 Direct Connection to the Voluson i / Voluson e system (cont'd)

power |
-8 socket | .®®
- isolation
transformer
Power
Supply

- '  —
« Video Converter (front)
= = _ [~
o == =
e B A
p— j—
2 ":.;;] g _ -_, Wl VVoluson ife (rear)
& Bt S — e )

11 & | m— 5

Figure 3-75 Connection Scheme - DVD Recorder with Video Scan Converter Ophit

A CAUTION When connecting the DVD Recorder/Video Converter directly to the system, it is necessary to use an
additional power source. As a safety requirement, the DVD Recorder internal AC/DC and the Video
Converter AC/DC (supplied with the Video Converter) must be medical grade (conforming
60601-1 standard) or the safety must be ensured by the use of a medical grade isolation
transformer.

A NOTICE Auxiliary equipment with direct mains connection requires galvanic separation e.g. by use of a medical
grade isolation transformer.

1.) Connect one end of the VGA cable to SVGA OUT located on the Voluson i / Voluson e rear
connector panel.

2.) Connect the other end of the VGA cable to RGB IN on the video converter (rear).
3.) Connect one end of the S-Video cable to S-VIDEO OUT on the video converter.
4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the DVD recorder.

Chapter 3 - Setup Instructions 3-61



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

3-5-141 Direct Connection to the Voluson i / Voluson e system (cont'd)

NOTE: Dip switches are located beneath the video converter, as shown in Figure 3-76 below.

Video Scan Converter Canopus
Video Scan Converter Ophit S

Dip Switches

Power On/Off button

Dip Switches
Figure 3-76 Video Converter Ophit (left image)/Video Converter Canopus (right image)

5.) If not already done, set the switches to the correct positions, as shown in Figure 3-77 below.

Model Canopus

Model Ophit .
Off On Off On
Dip-Switch Settings NTSC: 5 off
Dip-Switch Settings PAL: 5 on L |
lﬁ H H ﬁ H H H E P ? L o
1 ;|
ON1 2 3 4 5 6 7 8 I i
M NTSC  PAI

oo
il

-

0

E2

Figure 3-77 Video Converter Dip Switch Positions

6.) When all power and signal cables are connected to the system, DVD recorder and video converter,
proceed as follows (in the order stated):
a.) Press the power ON switch on the DVD recorder.
b.) Press the power ON switch on the Video converter.
c.) Turn ON power to the Voluson i / Voluson e system.

7.) Press the Input Select button (see Figure 3-76 on page 3-62) on the video converter three times
in order to select RGB Input as your signal source.
The LED located on the video converter front panel will be illuminated, accordingly.

8.) Adjust the DVD Recorder settings as described in Section 3-5-14-5 on page 3-65.
NOTE: If the VGA cable is disconnected/reconnected while the system is ON, the VGA output is maintained.

NOTE: If system is shut-down to standby or Full-shut-down while the VGA device is connected continuously,
the VGA output will appear after the system is turned ON.

NOTE: If the system is shut-down to Standby or Full-shut-down and the VGA device is disconnected, the VGA
output will not appear after power is turned ON, and the above procedure will have to be repeated.
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3-5-14-2

NOTE:

NOTE:

3-5-14-3

NOTE:

NOTE:

Voluson i / Voluson e mounted on Modo Cart
For instructions see: Section 3-5-1-3 "Mounting large Peripherals (e.g., Color Printer)" on page 3-28.

The DVD recorder must be powered from the Modo Cart itself, via one of the isolated peripheral power
cables provided on the Modo Cart. The video signal is received through a VGA-to-video converter, and
this must also be powered through one of the peripheral power outlets available on the Modo Cart.

1.) Connect one end of the VGA cable to SVGA OUT located on the Voluson i / Voluson e rear
connector panel.

2.) Connect the other end of the VGA cable to RGB IN on the video converter (rear).
3.) Connect one end of the S-Video cable to S-VIDEO OUT on the video converter.
4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the DVD recorder.

Dip switches are located beneath the video converter, as shown in Figure 3-77 on page 3-62.

5.) Set the switches to the correct positions, as shown in Figure 3-77 on page 3-62.
6.) When all power and signal cables are connected to the system, DVD recorder and video converter,
proceed as follows (in the order stated):
a.) Press the power ON switch on the DVD recorder.
b.) Press the power ON switch on the Video converter.
c.) Turn ON power to the Voluson i / Voluson e system.

7.) Press the Input Select button (see: Figure 3-77 on page 3-62) on the video converter three times
in order to select RGB Input as your signal source.
The LED located on the video converter front panel will be illuminated, accordingly.

8.) Adjust the DVD Recorder settings as described in Section 3-5-14-5 on page 3-65.

Voluson i / Voluson e mounted on Dock Cart
For instructions see: Section 3-5-2-6 "Mounting large Peripherals (e.g., Color Printer)" on page 3-34.

The DVD recorder must be powered from the Dock Cart itself, via one of the isolated peripheral power
cables provided on the Dock Cart. The video signal is received through a VGA-to-video converter, and
this must also be powered through one of the peripheral power outlets available on the Dock Cart.

Connect one end of the VGA cable to SVGA OUT located on the rear connector panel.
Connect the other end of the VGA cable to RGB IN on the video converter (rear).
Connect one end of the S-Video cable to S-VIDEO OUT on the video converter.

1.
2.
3.
4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the DVD recorder.

~— ~— ~— ~—

Dip switches are located beneath the video converter, as shown in Figure 3-77 on page 3-62.

5.) Set the switches to the correct positions, as shown in Figure 3-77 on page 3-62.
6.) When all power and signal cables are connected to the system, DVD recorder and video converter,
proceed as follows (in the order stated):
a.) Press the power ON switch on the DVD recorder.
b.) Press the power ON switch on the Video converter.
c.) Turn ON power to the Voluson i/ Voluson e system.

7.) Press the Input Select button (see: Figure 3-77 on page 3-62) on the video converter three times
in order to select RGB Input as your signal source.
The LED located on the video converter front panel will be illuminated, accordingly.

8.) Adjust the DVD Recorder settings as described in Section 3-5-14-5 on page 3-65.
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3-5-14-4 Voluson i / Voluson e mounted on Voluson Station

NOTE: For instructions see: Section 3-5-3-9 "Mounting large Peripherals (e.g., VCR)" on page 3-42.

Power Socket—®» s«
from
Voluson Station

AUDIO OUT COMPOSITE
RL VIDEQ OUT SHS VIDEO OUT

Figure 3-78 Connection Scheme

The DVD recorder must be powered from the Voluson Station itself, via one of the isolated peripheral
power cables provided on the Voluson Station. The video signal is received through a VGA-to-video
converter, and this must also be powered through one of the peripheral power outlets available on
the Voluson Station.

1.) Connect one end of the Audio-cable to AUDIO OUT located on the Image Resizer of the Voluson
Station.

2.) Connect the other end of the Audio-cable to AUDIO IN at the rear of the DVD recorder.

3.) Connect one end of the S-Video cable to S-VIDEO OUT located on the Image Resizer of the
Voluson Station.

4.) Connect the other end of the S-Video cable to S-VIDEO IN at the rear of the DVD recorder.
5.) If not already done, set the switch to the correct positions (PAL or NTSC).
6.) When all power and signal cables are connected to the system, DVD recorder, and video converter,
proceed as follows (in the order stated):
a.) Press the power ON switch on the DVD.
b.) Turn ON power to the Voluson i/ Voluson e system.
c.) Press the Circuit breaker on the Voluson Station.
Adjust the DVD Recorder settings as described in Section 3-5-14-5 on page 3-65.

NOTE: Please make sure, that the VGA Port is enabled.
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3-5-14-5 Adjustment of the DVD Recorder Settings
3-5-14-5-1 Changing TV-System (Video format)
NOTE: To check Video format needed, see: Table 3-10, “TV-System and Region Code,” on page 3-67.

1.) If not already done, switch on the Sony DVO-1000MD DVD recorder.
2.) Press the MENU button (A) located on the front of the DVD recorder, see Figure 3-79 below.

MENU LIST

—0O O
—~=>)

'ovi Right

© &
acs

© 4, ¥, « » buttons
© SET button

LIST button

® MENU button

Figure 3-79 Keys on the front of the recorder

Left

3.) The “Main Menu” appears on the LCD screen of the DVD recorder, see: Figure 3-80 below.

MENU

REPEAT FUNCTION
DISC INFO
SETUP MENU =

4 select [SETUP MENU]

Figure 3-80 “Main Menu” - [SETUP MENU] highlighted

4.) Pressthe | (down) button on the front of the recorder repeatedly until the [SETUP MENU] item
is highlighted.

NOTE: Eachtime you press the T (up) or J (down) button, the highlight cursor moves up/down item by item.

5.) Press the — (right) button. The “Setup Menu” appears, see Figure 3-81 on page 3-66.
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3-5-14-5 Adjustment of the DVD Recorder Settings (cont’d)
6.) Press the J (down) button repeatedly, until [MENU GRADE] is highlighted.

SETUP MENU (2/2)
FREEZE MODE :FRAME

DISC END -EJECT
REGION CODE :2
PRE REC -OFF

DATE/TIME PRESET
~MENU GRADE :BASIC =

Figure 3-81 “Setup Menu” - [MENU GRADE] highlighted

7.) Press the — (right) button and select [ENHANCED].
8.) Press the « (left) button, to exit the “Menu Grade” menu.

NOTE: Now additional items (see: Figure 3-82 below) are displayed in the “Setup Menu” .

9.) Select [TV SYSTEM] by pressing the I (down) button.

SETUP MENU (2/3)

FREEZE MODE :FRAME Menu Grade: ENHANCED

DISC END .ENDSTOP
REGION CODE—| REGION CODE :?

PRE REC :0FF

DATE/TIME PRESET

MENU GRADE .:ENHANCED

TV SYSTEM

232C STOP +REC PAUSE
232C FF/REW INEXT/PREV
REC COUNTER :COUNTER

Figure 3-82 “Setup Menu” - [TV SYSTEM] highlighted

10.)Press the — (right) button. The “TV System” Sub menu appears.

11.)Select the appropriate video signal by pressing the T (up) or { (down) button respectively.
To check the video signal, see: Table 3-10, “TV-System and Region Code,” on page 3-67.

12.)Press the SET button (C).
The message “Now loading...” appears and the unit starts to save the settings.

13.)When “Power off” appears on the display, press the POWER switch on the front of the DVD
recorder to turn power off.

14.)Press the POWER switch again to turn power on.
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3-5-14-5-2 Change the Region Code

NOTE: To specify the correct region code, see: Table 3-10, “TV-System and Region Code,” on page 3-67.

1.) If not already done, switch on the Sony DVO-1000MD DVD recorder.
2.) Pressthe MENU button (A) located on the front of the recorder, see Figure 3-79 on page 3-65.
3.) The “Main Menu” appears on the LCD screen of the DVD recorder, see: Figure 3-83 below.

MENU

REPEAT FUNCTION
DISC INFO
SETUP MENU e

4 select [SETUP MENU]

Figure 3-83 “Main Menu” - [SETUP MENU] highlighted

4.) Press the | (down) button on the front of the recorder repeatedly until the [SETUP MENU] item
is highlighted.

Press the — (right) button. The “Setup Menu” appears, see Figure 3-81 on page 3-66.
Press the 1 (down) button repeatedly, until [REGION CODE] is highlighted.
Press the — (right) button. The “Region Code Menu” appears.

Select the appropriate region code by pressing the T (up) or 1 (down) button respectively.
To check the region code, see: Table 3-10, “TV-System and Region Code,” on page 3-67.

9.) Press the SET button (C).
The message “Now loading...” appears and the unit starts to save the settings.

10.)When “Power off” appears on the display, press the POWER switch on the front of the DVD
recorder to turn power off.

11.)Press the POWER switch again to turn power on.

Table 3-10 TV-System and Region Code

Country Region Code TV-System
USA and Canada 1 NTSC
Western Europe, Middle East, South Africa 2 PAL
Japan 2 NTSC
Southeast Asia, incl. Hong Kong 3 PAL/NTSC
Central and South America, Australia 4 PAL
Africa 5 NTSC
Eastern Europe, Russia, Central Asia incl. India 5 PAL
China 6 PAL
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Section 3-6
Completing the Set Up

3-6-1

A CAUTION

A WARNING

A CAUTION

A CAUTION

3-6-1-1

A CAUTION

A DANGER

Connecting the Unit to a Power Source

The connection of the Voluson i/ Voluson e ultrasound unit to a power source should be performed by
a qualified person who has completed basic Voluson i / Voluson e System User Training. Use only the
power cords, cables and plugs provided by or designated by GE to connect the unit to the power source.

Prior to connect the Voluson i / Voluson e unit to a power source, verify compliance with all
electrical and safety requirements. Check the power cord to verify that it is intact and of
hospital-grade. Products equipped with a power source (wall outlet) plug should be connected
to the fixed power socket that has a protective grounding conductor. Never use an adapter or
converter to connect with a power source plug (for example, a three-prong to two-prong
converter).

The unit’s power must be supplied from a separate, properly rated outlet to avoid risk
of fire. Refer to Section 2-2-2-1"Voluson i / Voluson e Power Requirements" on page 2-
2 for rating information. The power cord should not, under any circumstances, be
altered to a configuration rated less than that specified for the current.

Whenever disconnecting the Voluson i / Voluson e system from the electrical outlet, always
observe the safety precautions. First unplug the main power cable from the wall outlet socket,
then from the unit itself. Remove by pulling on the cable connector - DO NOT pull on the cable.

The Voluson i / Voluson e requires all covers!
Operate this system only when all board covers and frame panels are securely in place.
The covers are required for safe operation, good system performance and cooling purposes.

Voltage Level Checks

The following voltage level checks are required whenever the Voluson i / Voluson e system is used
with the Modo Cart:

1.) Check the Fuses and Voltage Output Selector setting located on the isolation transformer of the
Modo Cart. If required switch the output selector to correct position and exchange fuses of the
isolation transformer, as described in Section 3-4-3 on page 3-20).

Before starting the Voluson i / Voluson e or peripherals that are connected to the Modo Cart,
always make sure:

* Rating of isolation transformer fuses is compatible. « Output Selector is in correct position.
The wrong fuses and position of the voltage output selector may cause major damage on
Voluson i / Voluson e and connected peripherals.

2.) Verify the maximum power requirement.

Failure to provide an adequate earth circuit (ground) may cause electrical shock
and serious injury!
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3-6-1-1 Voltage Level Checks (cont'd)

The following voltage level checks are required whenever the Voluson i / Voluson e system is used
with the Dock Cart or the Voluson Station:

1.) Check the Fuses and Voltage Output Selector setting located on the power supply of the Cart.
If required switch the output selector to correct position and exchange fuses of the power supply,
as described in Section 3-4-4 on page 3-21).

A CAUTION Before starting the Voluson i / Voluson e or peripherals that are connected to the Cart,
always make sure:
* Rating of power supply fuses is compatible. * Output Selector is in correct position.
The wrong fuses and position of the voltage output selector may cause major damage on
Voluson i / Voluson e and connected peripherals.

2.) Verify the maximum power requirement.

/|\ DANGER Failure to provide an adequate earth circuit (ground) may cause electrical shock
and serious injury!

3-6-2 Power On / Boot Up

A NOTICE If the system is being used on the different Carts, please follow instructions as described in
Section 3-5-1 "Connection and Usage of the optional Modo Cart" on page 3-25 or in
Section 3-5-2 "Connection and Usage of the optional Dock Cart" on page 3-29 or in
Section 3-5-3 "Connection and Usage of the optional Voluson Station" on page 3-35.

1.) Plug a power cable from the destination set into the AC Adapter of the Voluson i / Voluson e.
2.) Plug the power cable to the Voluson i / Voluson e AC Adapter like shown in Figure 3-84 below.

Figure 3-84 AC (main) Adapter connection

3.) Connect the L-shaped circular plug of the main power cable (via the AC Adapter) to the Power Inlet
DC In connector on the rear of the Voluson i / Voluson e system (see: Figure 3-85).

DCIN

Figure 3-85 Main Power Connector (DC In) - Rear Panel
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3-6-2 Power On / Boot Up (cont'd)
NOTE: Through the protection plate near the plug, the power cable can only be plugged in one way.

protection plate

L-shaped circular plug
of main power cable
connected to DC IN

Figure 3-86 main power cable connected to Voluson i / Voluson e

4.) If not already done, connect peripheral devices such as DVD Drive, etc.
Links to connection schemes can be found in Table 3-9, “Connection Procedures,” on page 3-23.

5.) Connect the other end of the main power cable to a hospital-grade main power outlet with the
proper rated voltage.

& NOTICE When AC power is applied to the scanner, the On/Off button on the control console illuminates amber,
indicating that the System (including the Back-end Processor) is in Standby mode.

6.) Hold down the On/Off button (see: Figure 3-87) on the control panel for ~3 seconds.
The system automatically performs an initialization sequence which includes the following:

- Loading the operating system.
- Running a quick diagnostic check of the system.
- Detecting connected probe.

On/Off Button

Figure 3-87 On/Off Button on Control Panel

As soon as the software has been loaded, the system enters 2D-Mode with the probe and application
that were used before the system was shut down.

NOTE: Total time used for start-up is typically one minute.
NOTE: When turning on the Voluson i/ Voluson e from Standby mode, it takes a few seconds before it
responds.

Do not push the ON/OFF button again during this period. A second push will initiate a full shutdown.
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3-6-2-1 During a normal boot, you may observe

A.) The ventilation fans starts on full speed, but slow down after a few seconds (listen to fan noise)

B.) Power is distributed to Peripherals, Operator Panel (control panel), Monitor, Front-End and
Back-End Processor.

C.) The Back-End Processor and rest of the scanner starts with the sequence listed in following steps:

1.) The “Boot Screen” is displayed. (Voluson is highlighted, Figure 3-88 below).

Vo luson m
GE-Service
Pollback

Hemtozt

Figure 3-88 Boot screen

2.) Back-End Processor is turned ON and starts to load the software.
3.) The Start Screen (Voluson i) is displayed on the monitor.

4.) Start-up process bars indicating software loading procedures, are displayed on the monitor, as
shown in Figure 3-89 below.

% GE Heallhcore L4
.

Accomplish more
th Veluson i

tis '_!:y following U.S. Patents:

with Software 6.x.x and 7.x.x with Software 8.x.x and higher

Figure 3-89 GE wallpaper with progress bar

5.) The software initiates and sets up the Front-End electronics and the rest of the scanner.
6.) The Keyboard backlight is lit.
7.) As soon as the software has been loaded, the 2D screen is displayed on the monitor.
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3-6-3 Power Off/ Shutdown
* Standby Mode
NOTE: The Standby Mode on the Voluson i / Voluson e is available with Software 7.x.x. and higher.

A NOTICE

A NOTICE

NOTE:

NOTE:

A NOTICE

A NOTICE

1.) If not already in read mode, freeze the image.
2.) Press the On/Off button (see: Figure 3-87) on the control panel. Following dialog appears.

&

Do wou wank the syskem to shut down, reskart or stand by?

| shutdown | Restat | | Standby | | Cancel

Figure 3-90 Shutdown, Restart or Standby

3.) Select the STANDBY button.
The system performs an automatic shutdown sequence and will remain in Standby mode.

4.) Leave the main power cable connected to keep the standby battery fully charged.

The battery is automatically charged when the system is plugged into an active wall outlet.
It takes approximately 10 hours to charge a flat battery.

If the system is left in the OFF condition (system unplugged from the wall outlet) for an extended period
of time (3 to 5 days or more), the system may not boot up or may beep when turned ON. If this occurs,
the system needs to recharge the batteries. This may take 15 minutes to as long as 10 hours,

depending on battery age, system input voltage and system temperature. To avoid draining the battery,
the system should remain plugged into the wall outlet with the wall outlet power switch in ON position.

After turning off a system, wait at least ten seconds before turning it on again.
The system may not be able to boot if power is recycled too quickly.

Once the lid of the Voluson i / Voluson e system is closed completely, Standby mode is activated.

It is recommended to perform a complete system power down (see: ¢ Full Shutdown) at least once a
week.

¢ Full Shutdown

1.) If not already in read mode, freeze the image.

2.) Press the On/Off button (refer to: Figure 3-87). A dialog window (see: Figure 3-90, above) appears.
3.) Select the SHUTDOWN button. The system performs an automatic full shutdown sequence.

4.) After complete power down, unplug the main power cable from the AC wall outlet socket.

5.) Unplug the main power cable connector from the AC input socket on the Voluson Station / Cart or the
AC-DC converter of the system.

If the system is still running when disconnecting the main power, the internal power supply will switch
over to the battery power. The internal battery supplies the system with power until it is drained to 30%
capacity (invoking shutdown), or shutdown has been invoked by the user.

After turning off a system, wait at least ten seconds before turning it on again.
The system may not be able to boot if power is recycled too quickly.

NOTE: Connect the power cable to the main power outlet again as soon as possible and at least before you
switch on the main power and press the On/Off button.
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3-6-4 Internal Lithium lon Battery

One battery is standard delivered with the Voluson i / Voluson e. This lithium ion battery provides power
when an AC power source is not available. You can expect one hour of battery life with a fully charged
battery.

When the system is running, a status icon is displayed in the system Status bar to indicate the current
battery status.

Table 3-11 Battery Status

Status Description

AC Power is on; no battery present

AC Power is on; battery is full

Battery in use; battery almost empty

Battery in use; fully charged

o
— g
= =)

Battery in use; partly charged

AC Power is on; battery is charging

.,
™

NOTE: To check capacity of the battery, move the cursor over the Battery Icon in the status area.

Capacity: 62 %
Source: Batkery
Battery calibration recommended

Figure 3-91 Battery Capacity check

When shutting down the system, leave the main power cable connected to remain in standby and
therefore battery fully charged.

A NOTICE If the systemis left in the OFF condition (system unplugged from the wall outlet) for an extended period
of time (3 to 5 days or more), the system may not boot up or may beep when turned ON. If this occurs,
the battery needs to be recharged by means of the internal or the external (optional) battery charger.
Operation see: Section 3-6-4-1 "Charging the Battery" on page 3-74.

A CAUTION If the Voluson i/ Voluson e portable ultrasound system is not being used on a monthly basis,
the battery needs to be removed during lengthy non-use period.
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3-6-4

A CAUTION

NOTE:

A CAUTION

A CAUTION

3-6-4-1

3-6-4-1-1

Internal Lithium lon Battery (cont'd)

The lithium ion technology used in the system’s battery is significantly less hazardous to the
environment than the lithium metal technology used in some other batteries (such a watch batteries).

Used batteries should not be placed with common household waste products.
Contact local authorities for the location of a chemical waste collection program nearest you.

Lithium ion batteries last longer than conventional batteries and do not require replacement as often.
Only use the batteries designed to work with the Voluson i/ Voluson e, and authorized by GE Medical
Systems.

To avoid the battery bursting, igniting, or fumes from the battery causing equipment damage,
observe the following precautions:

* Do not immerse the battery in water or allow it to get wet.

* Do not put the battery into a microwave oven or pressurized container.
If the battery leaks or emits an odor, remove it from all possible flammable sources.

« If the battery emits an odor or heat, is deformed or discolored, or in a way appears abnormal during
use, recharging or storage, immediately remove it and stop using it.

« If you have any questions about the battery, consult GE or your local representative.
Storage of battery pack:

Short term (less than one month): 0° C (32°F) - 50° C (122°F)

Long term (more than three months): 10° C (50° F) - 35° C (95°F).

The battery has a safety device.

* Do not disassemble or alter it. Charge the batteries only when the ambient temperature is between
0° and 65° C (32° and 149° F) and discharge the batteries between -10° and 55° C (14° and 131° F).

* Do not short-circuit the battery by directly connecting the battery terminals with metal objects.
* Do not heat the battery or discard it in a fire.

* Do not expose the battery to temperature over 60° C (140° F).
Keep it away from fire and other heat sources.

* Do not charge the battery near a heat source, e.g. fire or heaters.
* Do not leave the battery in direct sunlight.

* Do not pierce the battery with a sharp object, hit it, or step on it.

* Do not use a damaged battery. Do not solder a battery.

* Do not connect the battery to an electrical outlet.

Charging the Battery
There are two possibilities to recharge the Voluson i / Voluson e’s lithium ion battery:

* by means of the Voluson i / Voluson e’s Internal Battery Charger
* by means of the optional External Battery Charger

Internal Battery Charger
The battery is automatically charged when the system is plugged into an active wall outlet.
It takes approximately 10 hours to completely charge a flat battery.

Recharging the battery could take 15 minutes to as long as 10 hours, depending on the battery age,
system input voltage and system temperature.

NOTE: To eliminate draining the batteries, the system should remain plugged into the wall outlet with the

wall outlet power switch in the ON position.
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3-6-4-1-2 External Battery Charger

NOTE: The CH5000 is a stand-alone desktop smart-battery charger with the added ability to recalibrate the
fuel gauge when detected to be out of calibration. The charger is specifically designed to operate
with the Voluson i/ Voluson e smart-battery.

A CAUTION Always observe the following SAFETY precautions:
*» Do not use in patient environment!
* Do not use in anesthetic and oxygen patient environment!
* Do not expose the charger or power supply to water or conductive liquids (this is not a sealed case).
* Do not open the charger or power supply case. There are no user-serviceable parts inside.
* Do not cover the fan exhaust or obstruct the airflow, as this will cause overheating.
*» Use only the manufacturer’s power supply and observe terminal polarity.
* Place the charger in a cool location, away from external heat sources.
* CAUTION: During recalibration, the battery connector and base of the charger may become warm.

1.) Place the charger unit on a flat, level surface away from sources of heat and moisture.
2.) Plug the DC connector from the power supply into the back of the charger.

Battery Bay

Calibration Button

Status Window

Figure 3-92 Battery Charger Unit

3.) Connect the power supply to the mains AC supply, using the cable supplied.
4.) Place the battery into the battery bay making sure that the connector is fully seated.

The LEDs in the status window (see Figure 3-92, above) provide status information as detailed in
Table 3-11 on page 3-73, and the charger will automatically starts charging.

During the charging procedure, the green LED is flashing.
At the end of this procedure, when the battery is fully charged, the solid green LED is illuminated in
the status window, indicating a fully charged battery.

Chapter 3 - Setup Instructions 3-75



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Table 3-12 Battery Charger LED Indicators and Status

LED Indicator Status
::J'»E- Green Flashing Battery charging
Green Solid Battery fully charged

*— Blue flashing Battery in calibration mode

. Blue Solid Battery fuel gauge calibrated

* Red Flashing Battery fuel gauge in need of recalibration
. Red Solid Error

- Recharge Time:
Time for a full charge from 0% to 100% state of charge is typically 4.5 hours.

- Recalibration Time

minimum recalibration time: approximately 9 hours
maximum recalibration time: approximately 14 hours
see: Section 3-6-4-2 "Recalibrating the Battery" on page 3-76.

Remove the battery from the charger unit battery bay and install it in the Voluson i / Voluson e system.

NOTE: For more details, refer to Section 5-5-6 "Battery Charger" on page 5-33.

3-6-4-2 Recalibrating the Battery

A NOTICE Recalibration will take between 9 an 14 hours (depending on state of charge of the battery).

In order to carry out a full recalibration the following must occur:

+ a fully battery charge (to take it to 100% charged and establish current “Full point”)
» a fully calibration discharge (at this point the battery is calibrated, but also empty)
+ a fully recharge to return it to use

A calibration cycle will be faster if the battery is fully charged to begin with.
There are two possibilities to recalibrate the Voluson i / Voluson e’s lithium ion battery:

* Recalibration by means of Internal Battery Charger
* Recalibration by means of External Battery Charger

NOTE: For more details on recalibration and an explanation of why it is necessary, refer to
Section 5-5-6-2 "Recalibration" on page 5-34.
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3-6-4-2-1 Recalibration by means of Internal Battery Charger
1.) Press the UTILITIES key and select the SYSTEM from the menu area on the left side of the screen.
2.) Select the SERVICE page on the screen. The “password window” appears automatically.
3.) Enter the password SHE and click the ACCEPT button to display the Service Tools window.

Battery Battery
Calibration Calibration

Bi0011})

with Software 6.x.x and 7.x.x with Software 8.x.x

Figure 3-93 Service Tools window

4.) Click on the BATTERY CALIBRATION button.
5.) Confirm the following dialog with YES.

Battery Calibration

Figure 3-94 Confirm with YES

6.) Follow the steps as described in the “Battery Calibration wizard” until Recalibration is finished.
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NOTE:

3-6-4-2-2

NOTE:

NOTE:

1)
NOTE:

2.)

Recalibration by means of External Battery Charger

The LEDs in the Chargers status window will provide status information as detailed in Table 3-11
on page 3-73.

If the battery is in need of “fuel gauge” recalibration, the red LED will flash upon insertion of the
battery into the battery bay. This indicator provides feedback to the user on the accuracy of the fuel
gauge and avoids unnecessary battery calibration cycles.

The user has the option to calibrate the fuel gauge and charge the battery, or to only charge the
battery. This option is given because a recalibration cycle is longer than a charge cycle.

Calibration is initiated each time the [Calibrate] button on the external battery charger unit
(see Figure 3-92 on page 3-75) is pressed. So it is not recommended to press the recalibration
button part way through the recalibration cycle.

To recalibrate the battery, press the [Calibrate] button on the front of the battery charger unit.

No action is required if only a recharge is required, as the charger will automatically begin to charge
the battery.

The blue calibration LED will flash to indicate that the battery is undergoing the recalibration cycle.

There may be a short delay before the calibration begins. During calibration the discharge resistors
will heat up and the fan will operate to maintain temperature within acceptable limits.

At the end of this procedure, when the battery is fully charged and the battery fuel gauge is
calibrated, the solid green and blue LEDs will be illuminated in the status window, indicating a fully
charged, fully calibrated battery.

Remove the battery from the charger unit battery bay and install it in the Voluson i / Voluson e
portable ultrasound system.

The most common cause of calibration failure is overheating of the pack during discharge.

For this reason, keep the charger away from direct sunlight or heat sources.
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3-6-5 Transducer Connection

When the probe is connected, it is automatically activated.
Once connected, the probes can be selected for different applications.

1.) Inspect the probe and probe socket to verify that it is free of debris.
2.) Press the probe connector locking lever downwards. Afterwards align the connector with the probe
port and carefully push it into place, as shown in Figure 3-95 below.

N,

n

Figure 3-95 Connecting Probe to the Voluson i / Voluson e

3) Press the connector locking lever upwards to the full vertical position to lock in place.

Locking Lever

Figure 3-96 Securing probe with Locking Lever

4.) Carefully position the probe cord so that it is free to move and is not resting on the floor.

Do not bend the probe cable acutely. Fault conditions can result in electric shock hazard.
Do not touch the surface of probe connectors which are exposed when the probe is removed.
Do not touch the patient when connecting or disconnecting a probe.

& CAUTION

NOTE: For Connecting a probe to the Dock Cart please refer to 3.) on page 29.
For Connecting a probe to the Voluson Station please refer to 3.) on page 36.

NOTE: Prior to connecting or disconnecting a probe, freeze the image.
It is not necessary to turn OFF power to connect or disconnect a transducer.
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Section 3-7
Printer Installation

NOTE: For Connection schemes refer to Section 3-5 "Connection of Auxiliary Devices" on page 3-23.

For further installation instructions see:

+  Section 3-7-1 "Installing Digital Black & White Printer Sony UP-D897" on page 3-81

»  Section 3-7-2 "Installing Digital Color Printer Sony UP-D23MD or UP-D25MD" on page 3-83.
»  Section 3-7-3 "Installing Mitsubishi B&W Printer P95 and Color Printer CP30" on page 3-85
*  Section 3-7-4 "Printer Installation manually" on page 3-87.

+  Section 3-7-5 "Adjustment of Printer Settings" on page 3-91.

A CAUTION The Bluetooth Printer Connection set as well as the Color Deskjet printer MUST NOT be installed
by the user! For installation please contact your local distributor or GE service representative.
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3-71 Installing Digital Black & White Printer Sony UP-D897

1.) Power off/Shutdown the system as described in: Section 3-6-3 on page 3-72.
2.) Connect the printer as described on page 3-51.

A NOTICE Do not connect the USB-cable to the printer!

NOTE: “Mouse functions” can be performed by using the trackball for moving the cursor.
“Normal select” (Click) = left/right trackball key ; “Opening a context menu” = upper trackball key

3.) Turn ON the printer, then switch ON the power of the system and wait till the system has booted.

NOTE: The power switch of the printer has to be in ON position before starting the system!
3-7-11 Install the UP-D897 printer software/driver
Perform the following steps if this printer was never installed on the Voluson i / Voluson e!

1.) Connect the USB cable to the printer and the system. The windows ‘Searching for Drivers ...’,
‘Found new Hardware ..." and finally the following windows appear.

Found New Hardware Wizard Found New Hardware Wizand

Welcome to the Found New
Hardware Wizard

windows will earch for curent and updated zoftware by

Thiz wizard helps you inztall zoftware for:
looking on your computer, on the hardware inzstallation CO, or an

Sony UP-D897

* | If your hardware came with an installation CD

CanWindows connect to Windows Update to search for 3 or Hoppy disk. insert it now

software?

() e, this time only
() es, now and every time | connect a device what do you want the wizard to do?

() Ha, nat this time

! Install the saftware automatically [Recommended)

Click Mext to continue. Click Mext to continue.

[ et » | Cancel | < Back “ Medt » Cancel

Figure 3-97 Found New Hardware Wizard

2.) Select “No, not this time” and verify with NEXT.
3.) In the next window, select “Install from a list or specific location!" and then click on NEXT.

4.) Select “Search for the best driver in these locations” and check mark “Include this location in the
search” (see: Figure 3-98 on page 3-82).
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3-7-11 Install the UP-D897 printer software/driver (cont'd)

NOTE: If path (R:\system\....) is different from what is shown in Figure 3-98, click on the BROWSE button to
search correct driver.

Found Mew Hardware Wizand ;
T
filzaseichionasipiug-cateianiinstallahin ioption Select the Folder that contains drivers for your hardware,

| HpDeskjeta122

—— B () Search for the best driver in these locations.

_) MitsubishiCP77004
Uze the check boxes below ta limit or expand the default zearch, which includes local ) Clivettipz10
paths and removable media. The best driver found will be inztalled. ) SonyUP-D21MD

; g ) SonyUP-DEaMD
[ li5earch removable media [floppy, CO-ROM...E ) SnyLP-DASS

—T—— [“] Include this location in the search: | SonyUP-DE97 - 5
—® R:\system\periph\SonyUP-D897 v | Browssagl : :

i 2 - : : To wiew any subfolders, click a plus sign above,
(1 Don't zearch. | will choose the driver to inztall -

Choosze this option to select the device driver from a list. *#indows does not guarantes that | ok | | Cancel |
the driver you choose will be the best match for your hardware.

verify correct path, otherwise [Browse] for
R:\system\periph\SonyUP-D897 —

| < Back “ Hext » ]| Cancel |

Figure 3-98 Search for Network path

5.) Confirm the correct path and click NEXT to install the driver. All necessary files are copied.
6.) If the following Warning message appears, click CONTINUE ANYWAY.

Hardware Installation

] The sottware you are inztaling for this hardware:
L

Found New Hardware Wizand

Completing the Found New

: Hardware Wizard
Printers

The wizard has finizhed installing the software for:

haz not pazsed Windows Logo testing to werify ite compatibility

with *Windows %P [Tel me why thiz testing is important.] Sory UP-DBI7

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microzoft strongly
recommends that pou stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

_Continue Anynay | | STOP Instalstion

Click Finish to cloze the wizard.

Figure 3-99 Finish installation

7.) Confirm the installation by clicking FINISH to close the Hardware Wizard.
8.) Close all open windows and restart the system (turn off and on the system).

A NOTICE After boot up of the system, verify the correct settings in the printer “Properties”, see: Section 3-7-5
"Adjustment of Printer Settings" on page 3-91.
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3-7-2 Installing Digital Color Printer Sony UP-D23MD or UP-D25MD

1.) Power off/Shutdown the system as described in: Section 3-6-3 on page 3-72.
2.) Connect the printer as described on page 3-52.

A NOTICE Do not connect the USB-cable to the printer!

NOTE: “Mouse functions” can be performed by using the trackball for moving the cursor.
“Normal select” (Click) = left/right trackball key; “Opening a context menu” = upper trackball key

3.) Turn ON the printer, then switch ON the power of the system and wait till the system has booted.

NOTE: The power switch of the printer has to be in ON position before starting the system!
3-7-21 Install the UP-D23MD/UP-D25MD printer software/driver
Perform the following steps if this printer was never installed on the Voluson i / Voluson e!

1.) Connect the USB cable to the printer and the system. The windows ‘Searching for Drivers ...’,
‘Found new Hardware ..." and finally the following windows appear.

Found News Hardware Wizard Found Mews Hardware Wizard
Welcome to the Found New
Hardware Wizard

‘windows will search far current and updated software by
looking on your computer, on the hardware installation CD, or on
the “windows Update ‘Web site [with your permizsion).

Bead our privacy policy

Thiz wizard helps pou ingtall software for:

SONYUP-D23MD

I:'j IF your hardware came with an installation CD

Can Windows connect to Windows Update to search for E3 or Hoppy disk, insert it now

software?

() e, this time: only
() Yes, naw and every time | connect a device
() Mo, nat this time

‘what do you want the wizard to do?
() Install the software automatically (R ecommended)

() Install from a list or specific location [ddvanced)

Click Mext to continue. Click Mext to continue.

[ et > [ Cancel ] < Back ” Megt > Cancel

Figure 3-100 Found New Hardware Wizard

2.) Select “No, not this time” and verify with NEXT.
3.) Inthe next window, select “Install from a list or specific location!" and then click on NEXT.

4.) Select “Search for the best driver in these locations” and check mark “Include this location in the
search” (see: Figure 3-101 on page 3-84).
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3-7-21 Install the UP-D23MD/UP-D25MD printer software/driver (cont'd)

NOTE: If path (R:\system\....) is different from what is shown in Figure 3-98, click on the BROWSE button to
search correct driver.

Found New Hardware Wizard Browse For, Folder @@
Pleaze choosze your search and installation options. . Select the Folder that contains drivers for vour hardware,

|Z) HpDeskjeta122 T
—— () Search for the best diver in theze locations. I3 MitsubishiCP7 7000
Use the check bozes below to limit or expand the default search, which includes local 1) Clivettipz10
paths and removable media. The best driver found will be installed. 153 SonyUP-D21MD
I Sy D

Search removable media [loppy, CO-RBOM...
[ (icppy J ) SonylP-Da9s

— Include this location in the zearch: I3 sanyUP-DaE97 .
— p» | Ri\system\periph\SonyUP-D23MD < >
() Don't zearch. | will chooze the driver to install To wiew any subfolders, click a plus sign above.

Chooze this option to select the device driver from a list. windows does not guarantee that
the driver you choose will be the best match for your hardware. [ K ] [ Cancel ]

verify correct path, otherwise [Browse] for
[ <Back | Mewt> | [ Cancel | R:\system\periph\SonyUP-D23MD =

Figure 3-101 Search for Network path

5.) Confirm the correct path and click NEXT to install the driver. All necessary files are copied.
6.) If the following Warning message appears, click CONTINUE ANYWAY.

Hardware Installation

1] 5 The zoftware pou are inztalling far thiz hardware:
-

Found New Hardware Wizard

Completing the Found New

Hardware Wizard
Pritters
The wizard has finished installing the software for:

has not pazzed Windows Logo testing to verify its compatibility

N SONY UP-D23MD
with Windows #P. [Tell me why this testing iz important. | =

Continuing pour installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Anyway% [ STOR Installation

Click Finizh to cloze the wizard.

Figure 3-102 Finish installation

7.) Confirm the installation by clicking FINISH to close the Hardware Wizard.
8.) Close all open windows and restart the system (turn off and on the system).

A NOTICE After boot up of the system, verify the correct settings in the printer “Properties”, see: Section 3-7-5
"Adjustment of Printer Settings" on page 3-91.
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3-7-3 Installing Mitsubishi B&W Printer P95 and Color Printer CP30

NOTE: "Mouse functions" can be performed by using the trackball for moving the cursor.

"Normal select" (Click) = left/right trackball key; "Opening a context menu" = upper trackball key

NOTE: To use the Mitsubishi Printer with older Systems and Software versions a printer driver has to be
installed. A printer driver disk is included with the new printer.

NOTE: If you use the Printer, please always take the same USB port.

NOTE: If the same system software version (where Mitsubishi driver installation was performed) is re-installed
by performing "Restore", "Initialize" and "New Disk" via LINUX, this printer will be found again as a new
hardware device when connecting it to the system. The printer driver will have to be installed again via
hardware wizard. Please be sure to leave the printer driver disk at the customer site with the other
current software discs.

NOTE: Dip-Switch Settings for the Color Printer (KTZ302616); 1 and 2 ON; 3, 4, 5, 6, 7 and 8 OFF.

NOTE: If you use the B&W Printer (KTZ302617) you must first activate USB Serial number.

1.) The Printer must be switched OFF.

2.) Press the "COPY" and "CONT" button together and switch ON the Printer.
When the display shows "S1" let off the both button.

3.) Press the "FUNC" button; the display shows "UQ".

4.) Adjust to "U2" by using the turning knob.

5.) Press the "FUNC" button again and then switch OFF the Printer.

1.) Connect the printer to the system.
2.) Switch ON the power of the system and wait till the system has booted and then turn ON the printer.
3.) The "Found New Hardware Wizard" window appears.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
\ This wizard helps you install software for:

MITSUBISHIP35D

¥ your hardware came with an installation CD
or floppy disk, insert it now.

What do you want the wizard to do?

Click Nexd to continue.

Figure 3-103 Found New Hardware Wizard / select "Install from ..."

4.) Select "Install from a list or specific location" and click on NEXT.
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3-7-3 Installing Mitsubishi B&W Printer P95 and Color Printer CP30 (cont'd)

5.) In the next window select "Search for the best driver in these locations", select "Include this
location in the search:" and browse for the right path.
"R:\system\periph\Mitsubishi P95D" for the B&W Printer and "R:\system\periph\Win2000_XP"
for the Color Printer or "C:\Utilities\PrinterDriver\Mitsubishi PD95" for the B&W Printer and
"C:\Utilities\PrinterDriver\Win2000_XP" for the Color Printer. Path depeD95 or F:\Win2000_XP.
(where F: stands for CD/DVD Drive) Then click on NEXT.

NOTE: If the "Printer Driver" Disk is defective or not available, download driver from GE folders
http://libraries.ge.com/foldersindex.do?entity id=15869258101&sid=101&SF=1#15869248101
and extract files to CD or USB disk.

Found New Hardware Wizard

Please choose your search and installalion oplions. '.":.

°

Use the check boxes below to mit or expand the default search, which includes local

Cfes e ke ol e v ol ol A el “Search for the best driver in these location”

“Include this location in the search”

Choose this option to seled the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

R TR

Figure 3-104 select "Search for the ..." and "Include this location ..."

6.) Confirm the installation by clicking FINISH to close the Hardware Wizard.

Found New Hardware Wizard

Completing the Found New
. Hardware Wizard
The wizard has finished instaling the software for:

l MITSUBISHI P35D

Ciick Fnish to diose the wizard

Figure 3-105 Finish installation

7.) Close all open windows and verify the correct settings in the printer "Properties”,
see: Section 3-7-5 "Adjustment of Printer Settings" on page 3-91.
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3-7-4 Printer Installation manually
1.) Press the UTILITIES key on the keyboard.
2.) In the “Utilities” menu on the left side of the screen, select SYSTEM to invoke the setup desktop.

3.) Select the SERVICE page. The “password window” appears automatically.
4.) Enter the password SHE and click the ACCEPT button to display the Service Tools window.

. [Printer] , [Printer]
with Software 6.x.x and 7.x.x button with Software 8.x.x button

Figure 3-106 Service Tools window

5.) Click on the PRINTER button.
6.) Click the ADD PRINTER button.

A warning message appears:
Please read this message carefully and click YES if you have skills to do this.

Printer LY | Printer Installation/Properties

Printer Settings Print Gueue

Sony UP-DAI7 v || [SonyUPDBY? v

Figure 3-107 Add Printer and Printer Installation/Properties

Click the NEXT button to start the Add Printer Wizard.
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3-7-4

Printer Installation manually (cont'd)

7.) Selectthe ‘Local Printer’, deselect “Automatically install Plug and Play printer” and then click NEXT.

Add Printer Wizard

Welcome to the Add Printer
@ wizard

Thiz wizard helps you install a printer or make printer
cohnections.

O If pou have a Plug and Play printer that connects

\!JJ through a USE port [or any other hot pluggable
port, such as IEEE 1394, infrared, and so on), you
do not need o uge this wizard. Click Cancel to
cloze the wizard, and then plug the printer's cable
inta your computer or paint the printer toward wour
computer's infrared port, and turn the prigter on.
Windows will automatically install the prisgier for you.

To continue, click Mest.

. (%) Local printer attached to this computer
> [ Automatically detect and install my Plug and Play printer

[ Mext > ][ Cancel ]

Add Printer Wizard

Local or Network Printer
The wizard needs ta know which type of printer to set up.

Select the option that describes the printer pou want to uze:

() & netwark printer, or a printer attached to anather compuiter

& To zet up a network printer that iz not attached to a print server,
\!4) uge the "Local printer'" option.

< Back NN, Cancel

Figure 3-108 Add Printer Wizard

8.) Select the corresponding Printer Port (e.g., Figure 3-109 = USB001) and click NEXT.

Add Printer Wizard

Select a Printer Port
Computers communicate with printers through ports.,

Select the port you want pour printer to uze. |f the port is not listed, you can create a
new port.

(%) Use the following port; | USBOOT [¥irtual printer port for USE] hd

LPT1: [Recommended Printer Paort]
Mote: Most computers ul LPT2: [Printer Port)
The connectar for this pl LPT3: [Printer Port]
COMI: [Serial Port)
COMZ: [Serial Port)
COM3: [Serial Port)
COM4: [Serial Port)
FILE: [Frint to File]

USBO0 [Virtual printer port for LISE] K

() Create a new port:

[ < Back “ Mext = [ Cancel ]

Add Printer Wizard

Install Printer Software
The manufacturer and model determine which printer zoftware to uze,

- Select the manufacturer and model of pour printer. |f your printer came with an installation
= disk, click Have Disk. If your printer is not listed, consult wour printer documentation for
compatible printer software,

Manufacturer || Printers L
Alpz
Apollo
Apple
APS-PS v

_,‘Q‘ This driver iz digitally signed.
Tell me vehy driver signing is importarnt

[ < Back ” Mest » l[ Cancel ]

Figure 3-109 Select Printer Port / Have Disk...

9.) In the following window select the HAVE DISK button.
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3-74 Printer Installation manually (cont'd)

10.)Use the BROWSE button to search the Printer Driver path (R:\system\periph\xxxx).
11.)Click OPEN. Select the “xxx.inf” file and click OPEN again.

Locate Eile @

Install From Disk

Laook it | I periph i | O ? | Inzert the manufacturer's installation dizk, and then
L= make sure that the comect diive is selected below.

CS)HPDeskjetsann

) HPDeskjet5o00

) Olivettipz10
=) SanyUP-DZ3MD

SonyUP-DE97

Copy manufacturer's files from:

R:\system\periph\SonyUP-D897

Vl [ Browse...

File: name: * inf v| l 0f&n
Filez af type:

Figure 3-110 Select Printer Driver path (R:\system\periph\....) / verify selected Printer Driver path

12.)Verify the selected Printer Driver path and confirm with OK.
13.)Select the manufacturer and model of your printer and confirm with the NEXT button.
14.)Assign a name, decide if printer should be used as default printer and confirm with NEXT.

Add Printer, Wizard

Mame Your Printer
“t'ou must assign a name to this printer.

Type a name for this printer. Because some programs do not suppart printer and server
name combinations of more than 31 characters, it is best to keep the name as short as
possible

Frinter name:
|Sony UP-DEI7

Do you want to uze this printer as the default printer?

(%) Yes
Mo
< Back MRt > Cancel
Figure 3-111 Assign name
NOTE: If the “Printer Sharing” window appears, select ‘Do not share this printer and confirm with NEXT.
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3-7-4 Printer Installation manually (cont'd)

15.)The “Complete the Add Printer Wizard” window appears on the screen.

Add Printer, Wizard

Completing the Add Printer
Wizard

You have successfully completed the Add Printer Wizard.
You specified the following printer settings:

Marne: Saory UP-DES7
Share name:  <Mot Shared:
Port: Useom

b odel: Sory UP-DEST
Default: e

Testpage: Mo

To close this wizard, click Finish.

[ < Back ” Firi %J[ Cancel ]

Figure 3-112 Complete manual Printer Installation

16.)Complete the manual Printer Installation with the FINISH button.

NOTE: If the message “The software you are installing for this hardware has not passed Windows ....” appears,
click CONTINUE ANYWAY.

17.)Close all open windows, close the “System Setup” with SAVE & EXIT and restart the system
(turn off and on the system).

A NOTICE After boot up of the system, verify the correct settings in the printer “Properties”, see: Section 3-7-5
"Adjustment of Printer Settings" on page 3-91.
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3-7-5 Adjustment of Printer Settings
1.) After system restart, press the UTILITIES key on the alphanumeric keyboard and then select the
SYSTEM item from the menu area on the left side of the screen.
2.) Select the SERVICE page. The “password window” appears automatically.
3.) Enter the password SHE and click the ACCEPT button.
4.) Click on the PRINTER button.
5.) Select the desired printer from the pull-down menu and click the EDIT SETTINGS button.
6.) Confirm the warning message with the E button. The “Printer Properties” appear.

select the desired printer.
from the pull-down menu

[ Al

Default Settings

[ Add Printer J

.=

Figure 3-113 Select the desired printer

To adjust the UP-D897 Printer see: Section 3-7-5-1 "UP-D897 - Printer Settings" .

To adjust the UP-D23MD Printer see: Section 3-7-5-2 "UP-D23MD/UP-D25MD - Printer Settings" .
To adjust the Mitsubishi Printer see: Section 3-7-5-3 "Mitsubishi Printer Settings"

To adjust the Bluetooth Printer see: Section 3-7-5-4 "Bluetooth Deskjet - Printer Settings"

A WARNING After each printer installation, the leakage currents have to be measured
acc. IEC 60601-1 resp. UL 60601-1 (see: Section 10-7-2 on page 10-13).
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3-7-51 UP-D897 - Printer Settings
1.) Call up the ‘Printer Preferences’; operation see: Section 3-7-5 "Adjustment of Printer Settings" .
2.) Select the LAYOUT page (see: Figure 3-114 below) and select:
- Paper: 960x1280
- Orientation: Portrait

- Interpolation Method: Bilinear

2 Sony UP-D897 Printing Preferences 2 Sony UP-D897 Printing Preferences
Lavout | Density Adjust | Settings | Message Layout | Density Adjust | Settings | Message
e seoazan V| — IcTAT NN 0% E2
, o = Advanced: J u]
Copies: (1 & =
Scaling: [100 : Y
' o Diark: J a
Crientation _
[JEnlarge to Paper ;
® Portrait Light J i}
O Landscape
Interpolation Method:
2 i : Sharpness J 2]
Bilinear ¥
Read ] I Witite ] I About ] [Restore Defaultsl Restore Defaults
[ ok ] [ Cancel ] [ Apply ] Ok, ] [ Cancel ] [ Apply ]

Figure 3-114 Layout + Density Adjust page

3.) Select the DENSITY ADJUST page (see: Figure 3-114, above) and select:
- Gamma: TONE2
- Sharpness = 0; Dark = 0; Light = 0 ; Sharpness = 2
4.) For saving the adjusted printer settings click APPLY and then @
Finally close the ‘Printers’ -window with the close button and exit System Setup with SAVE&EXIT.

5.) Assign the Printer to the remote keys E E and/or P3;
see: Section 3-7-6 "Printer Remote Control Selection" on page 3-97.

6.) Turn off the system!
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3-7-5-2 UP-D23MD/UP-D25MD - Printer Settings

1.) Call up the ‘Printer Preferences’; operation see: Section 3-7-5 "Adjustment of Printer Settings" .

A NOTICE Settings for Paper Size MUST match with the used Paper (large/small) and also the right color ink
cartridge has to be used. Otherwise you will get an error message at printing.
2.) Select the PAPER page and select:
- Paper Size: UPC-23L (large) / UPC-23S (small)
- Orientation: Landscape (recommended when using large paper size)
- High Speed (check mark on)

& SONY UP-D23MD Properties

General Sharing Ports Advanced Color Management
Paper Gray Balance Graphics

Paper Size:  JPC-21L 144 « 100 mm

D -
UPC-215
Copies: G Drientation
> b " Partrait
¥ High Speed

# Landscape %
™ Enlarge to Paper s

[ Equalize Margins Max Printable Pixels: 2000 = 1520
Scaling: 100 3:

About... | Restore Defaults|

I ak. ] [ Cancel l

Figure 3-115 Paper page
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3-7-5-2 UP-D23MD/UP-D25MD - Printer Settings (cont'd)
3.) Select the GRAPHICS page. From the “Color Adjust” pop-up menu select:

a.) Color Balance: Cyan = 0; Magenta = 0; Yellow =0
b.) Gamma Select: Gamma 1

& SONY UP-D23MD Properties

& SONY UP-D23MD Properties

General Sharing Ports Advanced Color Management General Sharing Ports Advanced Calar M anagement
Paper Gray Balance Graphics Paper Gray Balance Graphics
Color Adjust |EOI0rBaIance j Color Adjust | Gamma S5 elect
o SHen Color Balance
Color Bal amma Selec
Sler=akan Calor Comection Giarma Sel Color Cormection
Lightness Lightness
Cyan } Fed |0 3: - * Gamma 1
- " Gamma 2
IMagenta | Green |0 3.
" Gamma 3
“ellow } Blue |0 3:
|
Load.. | Save... | Restare Defaults| Load... | Save.. | Restare Defaults|
[ 0K ] [ Cancel ] [ 0K ] [ Cancel ]

Figure 3-116 Graphics page (Color Balance + Gamma Select)

c.) Color Correction: set Printer Hardware Color Correction
d.) Lightness: Sharpness =7 or 8; Dark = 0; Gamma = -12; Light = 8

& SONY UP-D23MD Properties

& SONY UP-D23MD Properties

General Sharing Parts Advanced Color M anagement General Sharing Parts Advanced Color Management
Paper Gray B alance Graphics Paper Gray Balance Graphics
Calar Adjust |EOI0r Comection j Colar Adjust | Lightness j
Color Balance Color Balance
G Select Light Gamma Select
Color .I:Zul:nnn:nn k NS C lor Carrection
Lightress
. " Printer Hardware Color Correction Sharpness T T, .)I ....... ’G
" |CM Calar Carrectian
Drark. | i} 3:
Gamma } ’@
Light I g =
Load... | Save.. | Restore Defaults| Load... | Save... | Restore Defaults |
I QK. ] [ Cancel ] [ Ok ] [ Cancel ] [ Apply ]

Figure 3-117 Graphics page (Color Correction + Lightness)

4.) For saving the adjusted printer settings click APPLY and then @
Finally close the ‘Printers’-window with the close button and exit System Setup with SAVE&EXIT.
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3-7-5-3 Mitsubishi Printer Settings

3-7-5-3-1 Color Printer CP30
1.) Call up the ‘Printer Preferences’; operation see: Section 3-7-5 "Adjustment of Printer Settings" .
2.) Select the PAPER page and select:
- Paper Size: L (large)
- Orientation: Landscape (recommended when using large paper size)

&% MITSUBISHI CP30D,DW(USB) Printing Preferences 4 S|
Paper | Dplions | Coe Adiust |
Papes Sige : s -]
B
[

Resolution : 423dni

Drientation : " Podtrait & Landscape

Copiss : |1 a:
[1-80)
- aiDsizdts |
Sealing : [100 ==
All Data -

e |
I~ | Eniargs | magaiie FXPaper AlDataSave.. |

ImegeSize: At =l

I™ | Mai#am Aspect Ftio

ok | camcel | apov |
Figure 3-118 Paper page

3.) For saving the adjusted printer settings click APPLY and then @ Finally close the "Printer
Preferences" window with the close button and exit System Setup with SAVE&EXIT.

3-7-5-3-2  B&W Printer P95
1.) Printer Settings directly on the B&W Printer:

a.) Press the "BRT" button on the printer and adjust Brightness to "0" by using the turning knob.

b.) Press the "CONT" button on the printer and adjust Contrast to "0" by using the turning knob.

c.) Pressthe "SHARP" button on the printer and adjust Sharpness to "3" by using the turning knob
d.) Press the "FUNC" button on the printer and adjust Gamma to "r5" by using the turning knob.

For saving and exit press the "BRT" button twice.

Gamma: 5
Figure 3-119 Printer Settings - B&W Printer

Sharpness: 3

If necessary remove the CD and restart the system (turn off and on the system).
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3-7-5-4 Bluetooth Deskjet - Printer Settings

A CAUTION The Bluetooth Connection Set as well as the color printer MUST NOT be installed by the user!
For installation please contact your local distributor or GE service representative.

1.) Call up the ‘Printer Properties’; operation see: Section 3-7-5 "Adjustment of Printer Settings" .
2.) Select the GENERAL page and click the PRINTING PREFERENCES... button.
3.) Select the PAPER/QUALITY page and select the adequate paper size.

& Hp Deskjet 5%00 Series Printing P references

Advanced | Printing Shorteuts | Paper/Quslity | Effects | Fiishing | Coler | Services
Puint Task Quick Sets

Type news Guick Set name hee: b
Papes Options
Size iz 8.5 = 11 inches
v E
.
[ Bordeiless Prinling m
Type is:
Autarnatic bt Prink Quakity
MNaomnal w
Black render dpi 600
Codor input dpi 500
Color output Autaratic

[ Feal Lite Digtal Photography ]

(D)

o) (o)

Figure 3-120 Paper/Quality page

4.) For saving the adjusted paper size settings click APPLY and then OK.

5.) In the next window, click OK again.
Finally close the ‘Printers’ -window with the close button and exit System Setup with SAVE&EXIT.

6.) Assign the Deskjet printer as Report Printer; see: Section 3-7-6 "Printer Remote Control Selection"
on page 3-97.

7.) Print report page(s) containing measurements.
For operation see Basic User Manual of Voluson i / Voluson e.

8.) Turn off the system!
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3-7-6 Printer Remote Control Selection

To assign a Printer to the remote keys E, E and/or ﬁ:

1.) Press the UTILITIES key on the keyboard.
2.) In the “Utilities” menu on the left side of the screen select SYSTEM to invoke the setup desktop.

3.) Select the P1-P2-P3 page. (If not currently shown, select the [Print] tab).

Configure Buttons

Select Printer

Report Printer

Figure 3-121 P1-P2-P3 page - Print tab

* Configure “Remote” Buttons: Select the desired remote control button.
» Select Printer: Select the desired Printer for the selected remote control button.
- If it is desired, check mark “For Reports use Report Printer.”
* Report Printer (all Buttons): Select the desired Report Printer from the drop-down menu.

& NOTICE The selected Report Printer is usually used for printing reports and images from Sonoview.
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Section 3-8
System Configuration

3-8-1 System Setup

Modifications of system parameters are supported by diverse dialog pages and windows on the system
setup desktop:

* General - Date, Time, Clinic Name, Language, Screen saver, etc.
» User Settings - to save User programs, 3D/4D programs, Auto Text, Doppler 2D Refresh, etc.

*  P1-P2-P3 - to adjust assignment of Remote keys P1, P2 and P3 (selection of Printers, Save/Send
destinations and Export options) and HARDKEY PATIENT (patient data entry menu)

*  Option - shows which options are installed in the system

» Service - enter the password to get access to the Service Tools functions

» Backup - Save/Load User Settings Only, Save/Load/Delete Full Backup

* Network - to set up all DICOM®, Sonoview and Network configuration nodes

» System Info - shows which Software/Hardware version is installed in the system

A NOTICE More detailed information pertaining System Setup adjustments is found in Voluson i/ Voluson e Basic
User Manual; see: Table 9-26, “System Manuals - Voluson i,” on page 9-44 and
Table 9-27, “System Manuals - Voluson e,” on page 9-46.

To invoke the Setup procedure:

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item to activate the setup desktop screen.

In general operations are done with the trackball and the trackball keys (mouse emulation).

i Trackball (mouse position):
/ @ \ positions the pointing device (arrow) on the desktop

S % left trackball key (left mouse button):
I ' \ sets, fixates markers and activates pages/buttons etc. marked by the pointing device

& upper trackball key (right mouse button):
/ ' | no function in system desktop

*" 2. right trackball key (left mouse button):

/ / j \ sets, fixates markers and activates pages/buttons etc. marked by the pointing device
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3-8-1-1

select Time Format

select Date/Time
and Time Zone

enter Clinic Name

Exit without saving

3-8-1-1-1

3-8-1-2

3-8-1-3

NOTE:

How to enter Date and Time

Select the GENERAL page in the System Setup see: Figure 3-122.

1.) Select the “Date Format” (only one can be active).

2.) Click the DATE/TIME button to activate a sub dialog window to enter date, time and time zone.
3.) Click the TIME FORMAT button to activate a sub dialog window to choose preferred time format.
4.) Select the “Date Format” display.

5.) Click SAVE&EXIT to save Settings and exit System Setup.

select Date Format
display

ff
- s
i

uuumir - |

oGz uld

Display options

=

7

4 15
a
2 A
5 6

=i 4 o e

Screen Lock

change Language

EUM Larguiags _ _ change EUM
Language

Save Settings & Exit

Figure 3-122 System Setup - General page

How to disable the automatic Daylight Saving Time
see: Chapter 6 - Daylight Saving Time (DST) - New Dates on page 6-12

How to enter Hospital Name
Select the GENERAL page in the System Setup see: Figure 3-122.

1.) Select the text box to enter a new “Clinic Name” with the keyboard.
2.) Click SAVE&EXIT to save Settings and exit System Setup.
The clinic name will be copied into the Hospital ID in the information header.

How to change Language and/or EUM Language
Select the GENERAL page in the System Setup see: Figure 3-122.

1.) Select the desired language from the pop-up menu.
2.) Click SAVE&EXIT to save Settings and exit System Setup.

After changing the language the system has to reboot.
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3-8-1-4 How to adjust function of the Footswitch (Left/Right)

NOTE: The Footswitch is available with Software 7.x.x. and higher

Select the USER SETTINGS page in the System Setup.

Figure 3-123 System Setup - User Settings

1.) Select desired function of the Footswitch Left and Right.
2.) Click SAVE&EXIT to save Settings and exit System Setup.
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3-8-1-5 How to activate Screen Lock
Select the GENERAL page in the System Setup see: Figure 3-122.
1.) Check mark “Screen Lock”.

a.) If no password previously entered, the following dialog appears.

Change Screenlock Pazsword =

Zurrent Password:

[

Mews Password:

| Hhrkeksek

Retvpe nev password:

|' Exit | | |

Figure 3-124 Screenlock Password

b.) Enter “New Password”.

NOTE: A new screen lock password must be at least 6 characters long and has a maximum length of 80
characters. The password must contain at least 2 non-letter characters, 0...9 or |@#$%"*().

c.) “Retype new Password” and then click SAVE&EXIT to save new screen lock password.
2.) Click SAVE&EXIT to save Settings and exit System Setup.

Status of the Screen Lock is shown in the menu area of the “Utilities” menu. |

Screen Lock

L (® Screen Lock ): Screen Lock “hooked” in System Setup

C  Change PWD X to change current Password
only available if “‘Emergency Mode” is activated

Figure 3-125 Screen Lock status - shown in “Utilities” menu

A NOTICE The Screen Lock password cannot be reset by the user!

3-8-1-6 How to adjust LCD Brightness
see: Chapter 6 - LCD Brightness on page 6-3.

3-8-1-7 How to change the Keyboard Layout
see: Chapter 6 - Setup the Voluson i / Voluson e Keyboard Language Layout on page 6-10.
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3-8-2

A NOTICE

A NOTICE

Measure Setup

Modifications of system parameters are supported by diverse dialog pages and windows on the
measure setup desktop.

Parameters and possible adjustments mostly depend on the selected Application!

* Measure & Calc - shows all settings, which are used for generic measurements as well as
calculations in different applications

* Application Parameters - to adjust: status on freeze for different modes, Manual Trace method,
Calculation Ratio, etc.

* Global Parameters - to select: if the measurement results should be deleted (= Yes), or kept on
screen (= No) as soon as cine mode is activated, cursor type and size, Font size and color of
measure results, position of measure results for different modes, etc.

More detailed information pertaining System Setup adjustments is found in Voluson i / Voluson e Basic
User Manual; see: Table 9-26, “System Manuals - Voluson i,” on page 9-44 and
Table 9-27, “System Manuals - Voluson e,” on page 9-46.

To invoke the Setup procedure:

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the MEASURE item to activate the setup desktop screen.

In general operations are done with the trackball and the trackball keys (mouse emulation).

Trackball (mouse position):
positions the pointing device (arrow) on the desktop

left trackball key (left mouse button):
sets, fixates markers and activates pages/buttons etc. marked by the pointing device

upper trackball key (right mouse button):
no function in system desktop

right trackball key (left mouse button):

/ / j \ sets, fixates markers and activates pages/buttons etc. marked by the pointing device
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3-8-3

Approved Optional Peripherals

The following table lists the internal peripherals available for use with the Voluson i/ Voluson e portable
ultrasound system and details their method of connection.

Table 3-13  Approved Peripherals

Device Manufacturer Model Method of Connection
UP-D895MD
SONY USB-Port
B/W Video Printer UP-D897
USB-Port
MITSUBISHI P95
UP-D23MD
SONY obsolete USB-Port
Digital Color Video Printer UP-D25MD USB-Port
USB-Port
MITSUBISHI CP30
Hewlett Packard Al Sl
obsolete

Line/DeskdJet Printer (Bluetooth)

Canon

Pixma MP600/MP610
obsolete

Canon

Pixma MP550

Hewlett Packard

HP Officejet H470

Hewlett Packard

HP Officejet 100

USB-Port (Bluetooth)

HS-MD3000U (NTSC)

via VGA to S-Video

Video Cassette Recorder Mitsubishi HS-MD3000E (PAL) converter
DVD Recorder SONY DVO-1000MD (PAL/NTSC) UENAELMID S
converter
Canopus TwinPact 100
Video Scan Converter VGA port
Ophit UVC-S100-A
USB Hub D-Link DUB-H7 USB-Port
Addonics AEPMRRWI188 USB-Port
Samsung SE-T084 USB-Port
DVD+R/RW Drive
De Lock SE-T084 USB-Port
Teac DV-W28U USB-Port
USB Flash Memory device SanDisk Cruzer Micro 512MB USB-Port
USB external Hard disk Fujitsu “Handydrive” USB-Port
UPS (100V-130V) Tripplite SMART1200XLHG VGA port
UPS (220V-240V) Tripplite SMX1200XLHG VGA port
Wireless CardBus Adapter CISCO Systems Cisco Aironet 802.11a/b/g PCMCIA
Battery Charger Inspired Energy Inc. CH5000 | -
Steute GP26
Footswitch* USB-Port
Whanam

E3 BT Version: Footswitch (Steute) applicable at Voluson i / Voluson e systems with software BT'07 and higher.

E=3 BT Version: Footswitch (Whanam) only applicable at Voluson i/ Voluson e systems with software CC200 BT’14 and

higher.
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3-84 External I/0 Connectors

Figure 3-126 External I/O Connectors

Table 3-14  External I/O Connector Descriptions

Item Connector Name Table Description
two interchangeable USB-2.0 ports
! USB 1.and USB 2 Table 3-15 (Printers, DVD+R/RW drive and other peripheral)
2 Docking connector Connector for Voluson Station Docking Adapter
3 Port for DC IN Connector for AC Adapter
~ print out VGA signal
4 Ve el Table 3-16 (VCR option via VGA to S-Video converter)
5 Table 3-17 twisted pair RJ-45 10/100 megabit/s LAN Base-TX Ethernet
RO network connector (DICOM® input/output)

6 PCMCIA port (only available at GPC1-3) Personal Computer Memory port for PC card
6A Ejection lever Ejection lever for PCMCIA device
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3-8-4-1 External I/O Pin Outs

Table 3-15 USB 1, 2 Connectors
Pin No Output Signal Description
1 VCC USB Power Supply
2 - Data USB Data (-)
3 + Data USB Data (+)
4 GND USB Power Ground

Table 3-16 VGA OUT Connector, Sub-D 15 Pin

Pin No Output Signal Description
1 VGA OUT1R Red
2 VGA OUT1 G Green
3 VGA OUT1 B Blue
4,9,11,12,15 N/C N/C
56,7,8,10 GND GND
13 VGA OUT1 HS H Sync
14 VGA OUT1VS V Sync
Table 3-17 Network Connector, RJ45 Modular 8 Pin
Pin No Output Signal Description
1 ETHER TD Ethernet RD+
2 ETHER TD Ethernet RD-
3 ETHER RD Ethernet TD+
6 ETHER RD Ethernet TD-
Others NC Non-connection

Electrical Specifications on VGA Connector

» Signal Level: 700 mV at 75 Ohm
*  H/V Sync: TTL Level

Chapter 3 - Setup Instructions
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3-8-5 External Cables - Maximum Lengths

Table below shows maximum permitted cable length of external cables, according to IEC60601-1-2.

Table 3-18 maximum cable lengths

Description Maximum Cable Length Type
Probe cable 25m shielded
USB cable 5m shielded; USB2.0 or better
LAN cable 80m shielded; Cat5e or better
VGA cable 15m shielded
AC-Power cable 4m unshielded
DC-Power cable 2m shielded

Section 3-9
Available Probes

See Chapter 9 - Probes on page 9-50, for part numbers to be used when ordering new or replacement
service probes.

Section 3-10
Software/Option Configuration

A NOTICE

For information on configuring Software Options, refer to the Voluson i/ Voluson e Basic User Manual,
Chapter 16.3.4, System Setup - Options.

A password (encrypted Software Option string) enables a software option or a combination of software
options. This password is specific for each Voluson i / Voluson e portable ultrasound system.

For information on configuring items like Clinic Name, Language, Display, Date/Time, Date Format and
Time Format, etc. refer to the Voluson i / Voluson e Basic User Manual,
Chapter 16.3.1, System Setup - General.

For information on configuring User Settings, refer to the Voluson i / Voluson e Basic User Manual,
Chapter 16.3.2, System Setup - User Settings.

For information on configuring assignment of the E E and @ keys, refer to the
Voluson i / Voluson e Basic User Manual, Chapter 16.3.3, System Setup - P1-P2-P3.

For information on configuring Connectivity, refer to the Voluson i / Voluson e Basic User Manual,
Chapter 16.3.7, System Setup - Network.

For information on configuring settings and parameters used for generic measurement as well as
calculations in different applications, refer to the Voluson i / Voluson e Basic User Manual,
Chapter 17, Measure Setup.
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Section 3-11
Connectivity Setup

3-11-1

3-11-1-1

The Voluson i/ Voluson e portable ultrasound system can be connected to various connectivity devices.
The following sections describe how to connect the system to a remote archive/work station or a
DICOM® service, using a TCP/IP connection.

Connectivity Introduction

This section describes communication and connection options between the Voluson i/ Voluson e
ultrasound unit and other devices in the hospital information system.

The following scenarios are covered:

* A stand-alone Voluson i / Voluson e scanner; see: Section 3-11-1-3 on page 3-109.

* A Voluson i/ Voluson e and one or several PC workstations - with Software 4D View installed -
within a “Sneaker Net” environment. (“Sneaker Net” means that you use a DVD/CD to move data
because no network is available); see: Section 3-11-1-4 on page 3-109.

* AVoluson i/ Voluson e and a DICOM® server in a network; see: Section 3-11-1-5 on page 3-109.

* A Voluson i/ Voluson e used in conjunction with a Voluson Station with its own built-in NIC;
see: Section 3-11-1-6 on page 3-109

The Dataflow Concept

Communication between the Voluson i / Voluson e ultrasound unit and other information providers on
the network takes the form of data flows. Each dataflow defines the transfer of patient information from
either an input source to the unit, or from the unit to an output source (see examples in Figure 3-127 on
page 3-108).

Patient information can include demographic data and images, as well as reports and Measurement
and Analysis (M&A) data.

A dataflow is a set of pre-configured services. Selecting a dataflow will automatically customize the
ultrasound unit to work according to the services associated with this dataflow.

By utilizing data flows, the user can configure the Voluson i/ Voluson e ultrasound unit to optimally meet
the needs of the facility, while keeping the user interface unchanged. Once the dataflow is selected, the
actual location of the database is entirely transparent.
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3-11-1-2 Dataflow Examples

Voluson i/e

The local database is used for patient archiving.
Images are stored to internal hard drive.

The local database is used for patient archiving.
Images are stored to a DVD/CD.

1

PC with 4D View

A remote database is used for patient archiving.

Images are also stored to a remote archive.

7

Search in the DICOM® Modality Worklist, the patient
found is copied into local database.

DICOM® SERVER

e

>

The patient information and the examination results are
stored to the local database.

i
1l

Images are stored to a DICOM® server and to an image

network volume on the local hard drive.

Figure 3-127 Examples of Dataflows
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3-11-1-3

A NOTICE

3-11-1-4

A NOTICE

3-11-1-5

NOTE:

3-11-1-6

Stand-alone Voluson i/ Voluson e

If digital images or 3D/4D data sets are stored, they should be saved in Sonoview (Image Management
System software).

For Sonoview - Image Management functionality refer to the Basic User Manual of the
Voluson i / Voluson e portable ultrasound system.

To avoid loss of essential data, it is highly recommended to export/backup patient data as well as
measurements using the DVD+R/RW drive or a mapped network drive at least once a month.

Physical Connection:

No network connection needed.

Voluson i/e + PC (with 4D View Software) within a “Sneaker Net”
A PC (one or several with 4D View software installed) is used for review and work on studies acquired
on one or more Voluson i / Voluson e scanners without being connected in a network.

By means of Sonoview, the images are first stored on the Voluson i / Voluson e scanner’s hard drive
and then exported from the scanner’s hard drive to a sneaker DVD/CD, and finally imported from the
sneaker disk to the “4D View” PC’s internal hard drive.

For Sonoview - Image Management functionality refer to the Basic User Manual of the
Voluson i / Voluson e portable ultrasound system.

To avoid loss of essential data, it is highly recommended to export/backup patient data as well as
measurements using the DVD+R/RW drive or a mapped network drive at least once a month.

Physical Connection:

No network connection needed.

Voluson i / Voluson e and DICOM® Server on a Network

In this configuration, the Voluson i / Voluson e is configured to work with a DICOM® server in a network
environment. Usually, this will be the hospital network. Images are first saved on the local image buffer
on the scanner. At the end of the examination, the images are sent to the DICOM® server via a
DICOM® spooler. This scenario requires that the scanner is configured to be connected to the DICOM®
server.

Physical Connection:

You will need one network cable.

1.) Connect one end of the cable to the Ethernet connector on the Voluson i / Voluson e.
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
Voluson i / Voluson e to the Peer-to-Peer Network.

Voluson i / Voluson e used in conjunction with a Voluson Station with its own built-in NIC

Assign two IP addresses to the Voluson i / Voluson e and to the Voluson Station - one for the
Voluson i/ Voluson e itself and one for the Voluson Station like 1.2.3.1 - Voluson i/e and

1.2.3.2 - Voluson Station. Then the system will seamlessly transition from one to the other when in or
out of the Voluson Station. However both IP’s would need to be accounted for in some customer’s
network with network access controls in place. Also both MAC addresses need to be accounted for in
the same situation.
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3-11-1-7

NOTICE

A

Wireless Network Configuration

The following procedure is used to configure the Voluson i / Voluson e system for a wireless network
environment.

To configure the Voluson i / Voluson e ultrasound unit to work with the WLAN adapter /
WLAN Interface, the hospital’s network administrator must provide the required information.

1.) Connect the Wireless Network adapter/ Wireless Network Interface as described
in Section 3-5-4 on page 3-43.

2.) Press the UTILITIES key on the keyboard once to display the Utilities menu.
3.) Select SYSTEM and then open the NETWORK page on the System Setup desktop screen.
4.) Click the WLAN CONFIGURATION button.

™ network

[WLAN Configuration]
button

Figure 3-128 WLAN Configuration

The CURRENT STATUS of the selected Profile is displayed, as shown in Figure 3-129 below.

[%] Cisco sironet Desktop Utility - Current Profile: GE Intranet
Action  Options  Help

3] NoTE:
This example shows
fictional information!

Curert Status |F'mﬁeir1magetrlmt| Diagnostics |

Piofile Mame: GE Intranet <

Link Status Associated

currently active profile

¥

‘wireless Mode: 2 4 GHz 54 Mbps

Metwork Type: Infrastructure

Server Bazed Authentication: Mone

Signal Strengtrc [HENENNENEEER

IP Addiess: 3.2435.67

WLAN frequency

Curent Channek 1

Data Encryption: WEP

Good

*

assigned IP address

current strength of
the WLAN signal

Figure 3-129 Current Status
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3-11-1-7 Wireless Network Configuration (cont’d)

5.) Select the PROFILE MANAGEMENT tab.

[% Cisco Aironet Desktop Utility - Current Profile: Default

Action  Options  Help
| Cument Status | Profile Management | Diagnostics
BT i - [New] button
[~ [Modify] bution
Details
Metwark Type: Irfiastructure
Secuity Mode: Diizablad
Mebwsotk. Mame 1 [SSID1): Lenply
Metwaoik Mame 2 (551D 2): Lemmplys
Metwok Mame 3 (SSID3):  cemplys =
Order Profies...

Figure 3-130 Profile Management

6.) Click the NEW button to create a new, or the MODIFY button to modify the currently selected profile.
NOTE: It is recommended to modify the “Default” profile.

When you choose to create a NEW profile or MODIFY an existing profile, the Profile Management
windows appear (e.g., Figure 3-131: Profile Management - General on page 3-112).
Each of these windows (listed below) enable you to set the configuration parameters for that profile.

General Prepares the client adapter for use in a wireless network
Advanced Controls how the client adapter operates within an infrastructure or ad hoc network

Security Controls how a client adapter associates to an access point, authenticates to the
wireless network, and encrypts and decrypts data
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3-11-1-7-1 Setting General Parameters

The “Profile Management - General” window (see: Figure 3-131 below) enables you to set
parameters that prepare the client adapter for use in a wireless network.
This window appears after you click NEW or MODIFY on the Profile Management (Figure 3-130 on

page 3-111).

The “Profile Management - General” window appears on the screen, see: Figure 3-131 below.

Profile Management

Table 3-19

General | Secuily | Advanced

Profle Setling:

Frofile Name:

Chert Nama:

Metwork, Mame:

55ID1:

55102

55103

Figure 3-131 Profile Management - General

Profile Management General Parameters

Parameter

Description

Profile Name

The name assigned to the configuration profile.
Type a suitable name for the new profile. (As a recommendation, type Voluson).

Client Name

A logical name for your workstation. This name is included in the access point’s list of connected devices.
Default: The client name (name of your computer = system’s serial number which is shown on the label
on base of the Voluson i / Voluson e) is filled in automatically, but can be changed.

Note: Each computer on the network should have a unique client name.

SSID1

The service set identifier (SSID) identifies the specific wireless network that you want the client adapter
to access. Type the Network Name as provided to you by the hospital’s Network Administrator.
Note: If you leave this parameter blank, your client adapter can associate to any access point on the
network that is configured to allow broadcast SSIDs. If the access point with which the client adapter is
to communicate is not configured to allow broadcast SSIDs, the value of this parameter must match the
SSID of the access point. Otherwise, the client adapter is unable to access the network.

Note: You must enter an SSID if this profile is configured for use in an ad hoc (peer to peer) network.

SSDI2/3

An optional SSID that identifies a second/third distinct network and enables the client adapter to roam to
that network without having to be reconfigured.

Note: If a profile specifies more than one SSID, it cannot be included in auto profile selection or used with
WPA/WPA2 passphrase.
Note: This field is unavailable for any profiles that are included in auto profile selection or configured for
use in an ad hoc network.
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3-11-1-7-2

Setting Advanced Parameters

The “Profile Management - Advanced” window (see: Figure 3-132 below) enables you to set
parameters that control how the client adapter operates within an infrastructure or ad hoc network.
To open this window, click the ADVANCED tab from any Profile Management window.

Profile Management @E]

General | Security | Advanced

Transmit Power Level

Metwork Type: | Infrastructure e
80217 | 40 miwl R a
m 802.11b Preamble: | (3 Short & Long ) Lang Orly
‘Wireless Made ‘Wireless Mode \When Starting Ad Hoc Netwark
5 GHz 54 Mbpz
2.4 GHz 54 Mbps

2.4GHz 11 Mbps

Power Save Mode; | [E2EH (R
0211bdg [100mw v

802,11 Authentication Mode

Preferred APs...

Table 3-20

Figure 3-132 Profile Management - Advanced

Profile Management Advanced Parameters

Parameter

Description

Transmit Power
Level

Specifies the preferred power level at which your client adapter transmits. Although the adapter supports
up to 100 mW, the transmit power level that is actually used is limited to the maximum value allowed by
country’s regulatory agency (FCC in the U.S., DOC in Canada, ETSI in Europe, TELEC in Japan, etc.).
Default: The maximum power level programmed into the client adapter and allowed by your country’s
regulatory agency.

Note: Reducing the transmit power level conserves battery power but decreases radio range.

Power Save
Mode

Sets your client adapter to its optimum power consumption setting.
Default: CAM (Constantly Awake Mode)

CAM (Constantly Awake Mode): Keeps the client adapter powered up continuously so there is little lag in message
response time. Consumes the most power but offers the highest throughput. Is recommended for desktop computers
and devices that use AC power.

Fast PSP (Power Save Mode): Switches between PSP and CAM mode, depending on network traffic. Is recommended
when power consumption is a concern but you need greater throughput than that allowed by Max PSP

Max PSP (Max Power Saving): Conserves the most power but offers the lowest throughput. Is recommended for
devices for which power consumption is the ultimate concern (such as small battery-powered devices).

Note: If this profile is configured for use in an ad hoc network, CAM mode is used automatically.

Network Type

Specifies the type of network in which your client adapter is installed.
Default: Infrastructure

Ad Hoc: Often referred to as peer to peer. Indicates that your wireless network consists of a few wireless devices that
are not connected to a wired Ethernet network through an access point. For example, an ad hoc network could be set

up between computers in a conference room so that users can share information in a meeting.

Infrastructure: Indicates that your wireless network is connected to a wired Ethernet network through an access point.

802.11b
Preamble

Determines whether your client adapter uses both short & long radio headers or only long radio headers.

Short radio headers improve throughput performance; long radio headers ensure compatibility with
clients and access points that do not support short radio headers.

Default: Short & Long

Chapter 3 - Setup Instructions 3-113



GE

VOLUSON i / VOLUSON e

DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Table 3-21

Profile Management Advanced Parameters (cont’d)

Parameter

Description

Wireless Mode

Specifies the frequency and rate at which your client adapter should transmit packets to or receive
packets from access points.

Default: All options selected

Note: When more than one option is selected, the client adapter attempts to use the wireless modes in
this order: 5 GHz 54 Mbps, 2.4 GHz 54 Mbps, 2.4 GHz 11 Mbps.

Note: Your client adapter’s wireless mode must match that of the access points with which it is to
communicate. Otherwise, your client adapter may not be able to associate to them

802.11
Authentication
Mode

Specifies how your client adapter attempts to authenticate to an access point.
Default: Open

Open: Enables your client adapter, regardless of its WEP settings, to authenticate and attempt to communicate with an
access point. However, communication can occur only if the adapter's WEP key matches that of the access point.

Note: Cisco recommends that Auto and Shared not be used because they present a security risk.

3-11-1-7-3  Setting Security Parameters

The “Profile Management - Security” window (see: Figure 3-133 below) enables to set parameters
that control how the client adapter associates to an access point, authenticates to the wireless
network, and encrypts and decrypts data.

To access this window, click the SECURITY tab from any Profile Management window.

Profile Management E|®

General| Secuily | Advanced

Set Secunty Options

O WPAAWPAZ/CCKM WPAAPAZ/CCEM EAP Type:
(O WRAAWPA2 Passphease
O 8021x 802 1x EAP Type:

(D Pra-Shated Key [Stalic WEP)
® Hond

[ 0K ] [ Cancel

Figure 3-133 Profile Management - Security

This window includes many security features, each of which involves a number of steps.

You can protect your data as it is transmitted through your wireless network by encrypting it through
the use of wired equivalent privacy (WEP) encryption keys. The security features themselves are
complex and need to be understood before they are implemented.

A CAUTION WLAN security has to be adjusted to prevent viruses and to ensure data protection. Discuss
settings with the hospital’s network administrator. He must provide the required information.
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3-11-1-8 Network Profiles

1.

2)
3)
4)

[Network Profiles]
button

5.
6.)
7))

Connect the Wireless Network adapter as described in Section 3-5-4 on page 3-43 or connect the
network cable.

Press the UTILITIES key on the keyboard once to display the Utilities menu.
Select SYSTEM and then open the NETWORK page on the System Setup desktop screen.
Click the NETWORK PROFILES button.

Network Profiles

¥| Use Network Profiles

Current Profile:
Standard

Default Profile:

Figure 3-134 Network Profiles

To start using Network Profiles, set the Use Network Profiles option in the upper section.
The currenty used profile is displayed in the Current Profile textbox.

In the Default Profile section click the checkbox next to the profile name which should be active
from boot-up. If no default is set, the system requests the desired network profile everytime.

Click the NEW button to set up a new profile.

Add Network Profile

Figure 3-135 Add Network Profile

Specify a name for the Network Profile in the Profile Name textfield. There are two options:

* Current Settings: The current Network Setup of the system is stored in the Network Profile.

* The dropdown field lists all stored Network Profiles. Choose this option and the desired source
profile to copy the settings to the new profile.

Click OK to save the Network Profile or click CANCEL to abort the operation.

Click the RENAME button to rename the highlighted Network Profile.

Click the SWITCH TO button to change the currently active network settings to the ones stored in
the highlighted Network Profile.

Click the DELETE button to delete the highlighted Network Profile.
Click the OK button to confirm changes.
Click the CANCEL button to abort the operation.

For more information follow the instructions in the Basic User Manual of the Voluson i / Voluson e.
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Section 3-12
Network IP Address Configuration

NOTE: Following Information must be provided by customer or hospital engineer before you can start:
A Station name, AE Title, IP address and Port Number for the Voluson i / Voluson e.
The IP addresses for the default gateway and other routers at the site for ROUTING INFORMATION.
Only if necessary (e.g. for Internet access).

NOTE: If the Voluson i/e is connected to the Voluson Station this procedure programs the LAN Connector in
the Voluson Station otherwise the LAN connector in the Voluson i / Voluson e.

3-12-1 Network Configuration

1.) Press the UTILITIES key on the keyboard once to display the Utilities menu.
2.) Select SYSTEM and then open the NETWORK page on the System Setup desktop screen.
3.) Click the NETWORK CONFIGURATION button, read the message and confirm with YES.

Hetwork Configuration

Netwoek Configurs. Meteror Adapier Configuration

WLAN Configuration Network Profiles

click Network Configuration button, read
message and afterwards confirm with Yes

Figure 3-136 Network Configuration

4.) The “Internet Protocol (TCP/IP) Properties” dialog page appears.

| Internet Protocol (TCPAP) Properties

— You can get IP and DNS settings assigned
automatically if your network supports this capability.

— If fixed IP address is required, you need to ask your
network administrator for the appropriate settings.

—Type in: * |P address
* Subnet mask
* Default gateway
* DNS server

NOTE: This example shows fictional numbers!

Figure 3-137 Internet Protocol (TCP/IP)

To specify a DICOM® Address, follow the instructions in the Basic User Manual of the Voluson i/e.
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3-12-2 Dicom®/SonoView Configuration

DICOM® is the abbreviation of Digital Imaging and Commnications in Medicine. This is the industrial
standard for communication of images and other information between medical devices on the network.
Using the DICOM® option, you can send or print images after connecting your ultrasound equipment

and PACS.
This dialog section is used to set up details of all of your DICOM® target nodes (image servers). Once

you have set up a DICOM® node properly, data can simply be transmitted by selecting the appropriate
target node.

[ Hetwark

I HCOM [ Sonawiew Configuraton

Figure 3-138 Dicom® / SonoView Configuration

For more information follow the instructions in the Basic User Manual of the Voluson i / Voluson e.
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3-12-3 Map Network Drive
% Press the USB key on the keyboard, the “Connect USB and Network Drives” dialog window
usBe (see: Figure 3-56 on page 3-44) is displayed.
1.) Select the MAP NETWORK DRIVE button to open a dialog where the system can be connected to
a shared network drive of another server.
Map Hetwork Drive ZJ
Mebwark Folder Mame: | Y\ BOO04SYFhE
Format: yihostnamel Folder
User: | AR
Password: | O
[ Autornatic Reconnect
Connect J | Disconnect J | Return J
Figure 3-139 Map Network Drive window
2.) Enter the name of the shared network folder in the ,Network Folder Name* field.
3.) Supply a valid user name and a password for this folder.
NOTE: If you check the ,Automatic Reconnect” box, the system tries to establish the connection

& NOTICE
A NOTICE

A WARNING

again when starting up.
Otherwise, the connection must be re-established manually after a shutdown or reboot.

4.) Select the CONNECT button to establish the connection to the remote machine.
If successful, the DISCONNECT button becomes active.

If there is an error during the connection, a warning message appears inside the dialog.
In this case, please verify the data in the dialog.

If there already is a connection to the remote server, the CONNECT button is grayed.
To change the existing connection, first click on DISCONNECT and then enter the new settings.

Please make sure that the server you are connecting to is trustworthy and reliable.
For details, contact your local system administrator.

If you backup Sonoview data to this server, all the patients’ demographic data will be
copied to this server!
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Section 3-13

Connectivity Setup Worksheet

Site System Information

Site:|

Dept: ‘

Floor: Comments:

System IP Settings

Name - AE Title

IP Address

3
Subnet Mask: |
: |

Default Gateway

Voluson ifeSN: | | Type:| REV: ]
CONTACT INFORMATION
Name Title Phone E-Mail Address
TCPI/IP Settings Remote Archive Setup

Name - AE Title: |

IP Address: | | |

Subnet Mask: | | |

Default Gateway: | | |

Server Name: ‘

Remote DB User Name: ‘

Services (Destination Devices)

Device Type Manufacturer

Name

IP Address Port

AE Title

O~NO DA WN =

©

-
o

-
-

-
N

Figure 3-140 Connectivity Installation Worksheet
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Section 3-13

Connectivity Setup Worksheet (contd)

AE Title

Store 1

Store 2

Store 3D_1

Store 3D_2

Print

Worklist

Structured
Reporting

Storage
Commit

MPPS

Volusoni/
Voluson e

Host Name ‘

ROUTING INFORMATION

Destination

IP Addresses

Local ponl:l IP Address |

Net Mask ‘

Default ‘

ROUTER1

ROUTER2

ROUTER3

DICOM® APPLICATION INFORMATION
NAME

MAKE/REVISION

AE TITLE

GATEWAY IP Addresses

IP ADDRESSES

PORT

Figure 3-141 Worksheet for DICOM® Network Information
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Section 3-14
Paperwork

NOTE: During and after installation, the documentation (i.e. User Manual, Installation Manual,...) for the

peripheral units must be kept as part of the original system documentation. This will ensure that all
relevant safety and user information is available during the operation and service of the complete

system.
3-14-1 Product Locator Installation
NOTE: The Product Locator Installation Card shown may not be same as the provided Product Locator card.

GE Medical Systems

Mailing  Product Locator File
Address  P.O. Box 414

Milwaukee, W| 53201-0414

DESCRIPTION

FDA

MODEL

REV

SERIAL

PREPARE FOR ORDERS THAT DO NOT
HAVE A LOCATOR INSTALLATION REPORT

oCP

BS

ORD

DATE (MO-DA-YR)

DIST.-COUNTRY

ROOM

EMPLOYEE NO.

SYSTEM ID NUMBER

CUSTOMER NO.

INSTALLATION

PRINTED IN USA

INSTALLATION

DESTINATION - NAME AND ADDRESS

ZIP CODE

Figure 3-1 Product Locator Installation Card

3-14-2 User Manual(s)

Check that the correct User Manual(s) for the system and software revision, is included with the
installation. Specific language versions of the User Manual may also be available.
Check with your GE Sales Representative for availability.
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Chapter 4
Functional Checks

Section 4-1
Overview

4-11 Purpose of Chapter 4

This chapter provides procedures for quickly checking major functions of the Voluson i / Voluson e
scanner diagnostics by using the built-in service software, and power supply adjustments.

Table 4-1 Contents in Chapter 4

Section Description Page Number
41 Overview 41
4-2 Required Equipment 4-1
4-3 General Procedure 4-1
4-4 Functional Checks 4-5
4-5 Backup and Restore Database, Preset Configurations and Images 4-28
4-6 Software Configuration Checks 4-38
4-7 Peripheral Checks 4-39
4-8 Site Log 4-40

A NOTICE Most of the information pertaining to this Functional Checks chapter is found in the
Voluson i / Voluson e Basic User Manual; Table 9-26, “System Manuals - Voluson i,” on page 9-44
and Table 9-27, “System Manuals - Voluson e,” on page 9-46.

Section 4-2
Required Equipment

* An empty (blank) DVD/CD+(R)W.
* At least one transducer. See "Probes” on page 9-50 for an overview.
(normally you should check all the transducers used on the system)

Section 4-3
General Procedure

A CAUTION SYSTEM REQUIRES ALL COVERS
Operate this unit only when all board covers and frame panels are securely in place.
The covers are required for safe operation, good system performance and cooling purposes.

A NOTICE  Lockout/Tagout Requirements (For USA only)
Follow OSHA Lockout/Tagout requirements by ensuring you are in total control of the Power Cable
on the system.
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4-3-1 System Features

4-3-1-1 Control Panel

1 10
11

2

3
12

4

5
13

6

7
; = 14

8
9 15

Figure 4-1 Control Panel of the Voluson i / Voluson e

1 Menu Control keys (Soft-menu buttons) 10 | ON/OFF Switch

2 alphanumeric keyboard with main function keys (e.g., 11

Utilities, Bodymarks, Power up/down, etc.) TGC - Slider Controls

3 | Mode keys 12 | Gain key for Active mode
) Inter memory keys to print, save to Sonoview
4 13
Patient Data Entry key or send to DICOM® server
5 Image Management (Sonoview) key 14 | Freeze / Run key
6 Patient Report key 15 | Trackball and Trackball keys

7 Measurement keys

8 Exit key

9 Menu Pointer [Cursor] key
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4-3-1-2 Menu Control
114240 PM
5
I
4
Figure 4-2 Menu Control Area - 2D Main Menu
1.) User Program: shows all setting for the active application. The active one is highlighted
2.) Additional functions which are supported by the selected Scan mode.
3.) Sub Menu: to adjust settings of the selected “Main” mode.
4.) Status Area: shows the current functionality of the Trackball, the Trackball keys and
the Soft-menu buttons.
5.) Area indicates operation state, shows current battery status and function of P? Printer buttons.
NOTE: Different menus are displayed depending on which Menu and which Mode is selected.

SOFT- BUTTONS, TRACKBALL and Trackball KEYS

Currently activated functions are displayed in the status area by their location, their function and their
actual value of setting. They are easily controlled by moving the trackball, pressing the trackball keys
or switching the corresponding Soft-menu button.

FUNCTION KEYS located on the alphanumeric Keyboard

Many main functions (e.g., Utilities, Bodymarks, Power up/down, etc.) are activated by pressing its
specific key on the alphanumeric keyboard.

KEYBOARD-SHORTCUT FUNCTIONS

Available menus are shown in the menu area on the left side of the screen. The current menu selection
is highlighted. If not active (key is illuminated), press the MENU POINTER [Cursor] key nearby the
trackball. Now move the cursor to another item in the menu area and then press SET (the left or right
trackball key) to select and start the desired function.

Alternatively, press the keyboard shortcut (1, 2, 3, etc.) which is shown on the left of the actual item.
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4-3-1-3 Monitor Display
1 2 3 4 5 6 7 8 910 N
Ijo 1 I T I
| |
25— - GE
L
24 —
20 — p
/,r o =
23 7 =
22 - — 15
21
/ — 16
!
T i Run e e I
[] @\ X
| I
18 19 18
Figure 4-3 Monitor Display Tour
Table 4-2 Monitor Display Features
1. Logo 14. Image Area
2. Patient Name (Last-, First-, Middle Name) 15. Measurement results
3. Patient ID-number ; GA (Gestational Age) 16. Status area indicates current operation state
4. Probe / Application 17. Status area of Battery, Docking icon, Remote Service icon
and P1, P2 and P3 keys,
5. Depth/Frame rate 18. Status area of Soft-menu buttons
6. Mechanical Index 19. Status area of the trackball and trackball keys
7. Thermal Index 20. Menu (Softkey) area
8. Sonographers Name 21. Bodymarks
9. Hospital Name (Identification) 22. Depth scale markers
10. Date 23. Gray scale wedge
11. Time 24. Focal zone marker(s)
12. Image Info 25. Orientation marker
13. TGC curve
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Section 4-4
Functional Checks

E3 BT Version:

=3 BT Version:

=3 BT Version:

Zﬁk NOTICE

NOTE:

NOTE:

For a basic functional check of the system’s different modes, following pages will familiarize you with
image optimization for:
* 2D Mode (B Mode)
* M Mode
- MCFM Mode
»  Spectral Doppler Modes
- PW - Pulsed Wave Doppler
»  Color Doppler Modes
- CFM - Color Flow Mode
- PD - Power Doppler
*  Volume Modes
- 3D Static
- 4D Real Time (Classic / Smart)
- TUI* (Tomographic Ultrasound Imaging)
- VOCAL*
- RT 4D Biopsy*
- XTD View
- VCI - Volume Contrast Imaging*
- SonoAVC
- SonoVCAD heart*
- SonoVCAD labor
- STIC*
- SonoNT
- Sono Render Start

The options “RT 4D Biopsy”, “VCI” and “XTD-View” are only applicable at Voluson i/ Voluson e systems
with BT’07 software and higher.

The options “SonoAVC”, SonoVCAD” and “STIC” are only applicable at Voluson i / Voluson e systems
with BT’09 software.

The options “SonoNT” and “SonoRS” are only applicable at Voluson i / Voluson e systems with BT'11
software.

Not all Options are available on the Voluson e (marked with * in this manual)

Some software may be considered standard depending upon system configuration.
If any Modes or Options are not part of the system configuration, the check can be omitted.

Different menus are displayed depending on which Menu and which Mode is selected.
Some function only appear in the menu area and the status area of the Trackball, the Trackball keys
and the Soft-menu buttons if they are available for the selected probe.
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4-4-1 2D Mode Checks
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Figure 4-4 2D Main and 2D Sub

Table 4-3 2D Mode Functions

Step Task Expected Results

Rotate the ACTIVE MODE rotary control to adjust the sensitivity (brightness)

1 .
2D Mode Gain of the entire image.

Transmit Power

2 = = Optimizes image quality and allows user to reduce/increase beam intensity.
-Pwr || Pwr+

Penetration Depth

Adjusts the depth range of the ultrasound image for the region of interest.
The number of image lines and the frame rate are automatically optimized.

Screen Format (Dual, Quad, Single) Press this keys to change the display Mode from Single to DUAL or QUAD
K‘\\ display mode.
@ |:’ Press the SINGLE format key or the 2D MODE key to change from Dual or

Quad to Single display.

5

Image Orientation (left/right, up/down)

Use these keys on the control panel to alternate the image orientation.
The orientation marker on the screen shows the actual orientation.

2D Automatic Optimization Pressing the AUTO key causes automatic optimization of the gray scale to
enhance the contrast resolution.

Pressing again: optimization will be updated and remain active.

Press the AUTO key twice to switch off the Automatic Optimization in 2D.

=

&)

TEE o AST Pulses are transmitted not only perpendicularly to the acoustic window, but
XBEAM CRI (CrossBeam Compound also in oblique directions. The advantages of XBeam CRI are enhanced

Resolution Imaging) contrast resolution with better tissue differentiation and clear organ borders.

4-6 Section 4-4 - Functional Checks
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Table 4-3 2D Mode Functions
Step Task Expected Results
R-VIEW This function allows the adjustment of the Volume O-Axis position of 3D
8 probes in 2D Mode. The green line in the displayed symbol indicates the
L position of the acoustic block.
=3 BT Version: This feature is only available at systems with BT 07 software and higher.
9 SRI LOW / SRI HIGH Speckle Reduction Imaging is a smoothing type filter to reduce speckle in the
(Speckle Reduction Imaging) ultrasound image.
Changes the Single image display to two simultaneous half images. The left
10 |2D+2D/XXX frame shows only the 2D Mode image. The right frame shows the 2D Mode
image with xxx (xxx = SRI or CRI) information.
FFC combines a low frequency to increase the penetration and higher
11 |FFC (Focus and Frequency Composite) |frequency to keep a high resolution.
It reduces speckle and artifacts in the 2D image.
Advantage of the Trapezoid Mode: The scan area is very increased in
12 |LINEAR/TRAPEZOID relation to the linear display by steering the ultrasound lines in the border of
the probe.
Press the MAGNIFY GLASS key (nearby the trackball) in write mode. The
displayed zoom box can be placed over the entire 2D image area, also the
13 |High Resolution Zoom size and position of the zoom box can be changed. Press the
MAGNIFY GLASS key again to activate the zoom and again to exit the High
Resolution Zoom function.
Harmonic Imaging _
14 Press the Hl key on the control panel to switch on/off the Coded Harmonic
Imaging function in 2D Mode provided the active probe allows this function.
Press the Soft-menu buttons to select a part of interest of the 2D image.
15 |ANGLE The advantage of the decreased field-of-view is an increased 2D frame rate
due to the smaller sector width.
Press the Soft-menu buttons to select the depth position of the actual focus
16 |FOC DEPTH zone(s). Arrows at the left edge of the 2D image mark the active focal
zone(s) by their depth position.
e STTTVE Pressing the Soft-menu buttons increases the number of transmit focal zone,
17 |FOC NUM: . o
—_— so that you can tighten up the beam for a specific area.
——— Press the Soft-menu buttons for Image magnification (Pan Zoom) in read
18  |ZOOM .
E— and write mode.
== Press the Soft-menu buttons to adjust the range of the receive frequency;
FREQ: Resol. . . ) ) . . )
19 |0 . high resolution/lower penetration, mid resolution/mid penetration, or lower
HARM.FREQ. in case of Harm. Imaging . . .
—_— resolution/high penetration
_— Control to improve the resolution by reducing the frame rate.
20 |QUALITY . . . . . .
—_— Respectively reducing the resolution by increasing the image frame rate.
21 @ (Otimized Tissue Imaging) OTI™ allows to “fine tune” the system for scanning different kinds of tissue.
22 |PERSIST Persistence is a temporal filter that averages frames together.
— This has the effect of presenting a smoother, softer image.
Enhance brings out subtle tissue differences and boundaries by enhancing
23 |ENHANCE the gray scale differences corresponding to the edges of structures.
Adjustments to M Mode's edge enhancement affects the M Mode only.
SElcra Selects a level below which echoes will not be amplified (an echo must have
24 |REJECT L . L
—_— a certain minimum amplitude before it will be processed).

Chapter 4 - Functional Checks
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Table 4-3 2D Mode Functions
Step Task Expected Results
25 |DYN CONTR Dynamic Range controls how epho intensities are converted to shades of
e gray, thereby increasing the adjustable range of contrast.
The signals of the neighboring pulses are less weighted for the display of the
26 |LINE FILTER actual pulse which considerably improves the detail lateral resolution and
signal-to-noise ratio.
27 |GRAY MAP A gray map determines the displayed Brightness of an echo in relationship
e to its amplitude.
28 |CHROMA This defines the relatloh bereen echo amplitude (input) and Chroma value
E— (color tone and saturation) in a look-up table.
29 |EXIT Press the EXIT key on the control panel to exit the 2D Sub menu.
XTD -VIEW XTD-View (Extended View) On/Off
30 Select XTD to activate/deactivate the XTD-View mode.
. A box is displayed at the border of the 2D image.
=3 BT Version: This feature is only available at systems with BT 07 software and higher.

For further details refer to the Voluson i / Voluson e Basic User Manual, Chapter “2D Mode”.
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4-4-2 M Mode Checks
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Figure 4-5 M Main and M Sub

Table 4-4 M Mode Functions
Step Task Expected Results
1 Cursor Position Adjust the M Cursor position with the TRACKBALL in the 2D Single image.
2 Activation of M Mode Press the right or left trackball key to activate both Modes (2D/M).
3 M Mode Gain Rot.ate th.e ACTIVE MODE rotary control to adjust the sensitivity (brightness) of the
entire M image.
4 M Mode Penetration DEPTH Directly Associated with 2D Mode Penetration Depth.
M Mode Trace Invert ———— .
Press the DOP INV key on the control panel to invert the M mode trace from up to
5 down in the M mode display area.
(The Invert function is only available with endovaginal probes.)
6 SPEED Press the Soft-menu buttons to select different sweep speeds.
7 FREQ: Common with 2D Mode Freq: Resol. Harm.Freq. in case of Harm. Imaging.
8 ENHANCE Due to this function a finer, sharper impression of the image is produced.
9 REJECT It determines the amplitude-level below which echoes are not displayed (rejected).
10 DYN CONTR Dynamic enhances a part of the grayscale to make it easier to display pathology.
e For selection of three different changes the display of the ratio between the
11 FORMAT .
—_— grayscale image and M-Mode spectrum.
12 GRAY MAP A grgy map determines the displayed Brightness of an echo in relationship to its
= amplitude.
13 CHROMA This defines the ‘relatllon between echo amplitude (input) and Chroma value (color
EEE—— tone and saturation) in a look-up table.
14 EXIT Press the EXIT key on the control panel to exit the M Sub menu.

For further details refer to the Voluson i / Voluson e Basic User Manual, Chapter “M Mode”.
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@ @ By pressing the E control and the CFM control, the MCFM mode is switched on in preparation mode.
The M-cursor with M-Color window appears in the active 2D image.

MCFM Main

* Fatal Head

Penetration
Fet.Cardio 1
DEFAULT

M UplDn

Sub Menu

Change

20/M run

IMC-size

Figure 4-6 MCFM Main and MCFM Sub Menu

For further details refer to the Voluson i / Voluson e Basic User Manual.
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4-4-3

Update

Baseline

y Speed:

Spectral Doppler Mode Checks

Figure 4-7 PW Main and PW Sub

Table 4-5 Spectral Doppler Mode (PW) Functions
Step Task Expected Results
Adjust the G-POS (Gate position) or the ANGLE (cursor can be turned in both
1 Gate Position and Angle directions without stop) with the trackball.
The upper trackball key changes from Gate position to Angle correction.
- Press the right trackball key to activate the motion display.
2
Activation of Doppler Mode Press the left trackball key to activate PW time-line and 2D/Color.
3 Doppler Gain Rotate the ACTIVE MODE rotary control to adjust the sensitivity (brightness) of
the Doppler trace.
Steering
4 /7 A Press the STEERING <-/ STEERING -> key on the alphanumeric keyboard.
- - This function is onl ible with li b
- jry y possible with linear probes.
5 RTT (Real Time Auto-Trace) The envelope curve of the Doppler spegtrum (maX|mum velocmes). and the
E— corresponding evaluations are automatically displayed on the monitor.
Doppler Spectrum Invert
6 Press the DOP INV key on the control panel to invert the Doppler spectrum
display in relation to the direction of the flow.
7 GATE SIZE Press the Soft-menu buttons to adjust the size of the doppler Gate.
8 WME (Wall Motion Filter) Press th(_e Soft-menu buttons to eliminate Doppler “noise” that is caused by vessel
B wall motion.
—_ Press the Soft-menu buttons to adjust the volume of the audio signal derived from
9 AUDIO
EE— the PW spectrum.
10 BASELINE Pr(-.zss .the Soft-men.u bgttons tp mgve the basellng up/down.
—_— Adjusting the baseline is possible in read- and write Mode.
11 SPEED Press the Soft-menu buttons to select different sweep speeds.

Chapter 4 - Functional Checks
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Table 4-5 Spectral Doppler Mode (PW) Functions
Step Task Expected Results
12 PRE (Pulse Repetition Frequency) The Velocity Range display is governed by the pulse repetition frequency (PRF):

Press the Soft-menu buttons to adjust the velocity range desired.

13 FREQUENCY Serves for selection of the required transmit frequency for actual gate position.

14 DYNAMIC Dynamic Range adjusts the display cutoff of the Doppler analysis waveform.

15 FORMAT For selection of either one of three formats.

16 SCALE To select the displayed measuring unit (in relation to the zero-line).

17 GRAY MAP A grqy map determines the displayed Brightness of an echo in relationship to its
—_— amplitude.

18 CHROMA This defines the relatlon be.tween echo amplitude (input) and Chroma value

(color tone and saturation) in a look-up table.
19 EXIT Press the EXIT key on the control panel to exit the PW Sub menu.

For further details refer to the Voluson i/ Voluson e Basic User Manual, Chapter “PW Mode
(Pulsed Wave Doppler)”.
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4-4-4

NOTE:

CFM Main

WMF: lowr!

Color Flow Mode Checks

Different menus are displayed depending on which Color Flow Mode (Color or Power) is selected.

PRF: 1.8kHz WMF:  low]

Figure 4-8 CFM Main and Color Sub Menu

Table 4-6 Color Flow Mode (Color or Power Doppler) Functions HD
Step Task Expected Results
If not currently activated (key is not illuminated), press the MENU POINTER [Cursor] key
1 m nearby the trackball, move the cursor to the inactive mode (the currently active mode is
marked by the green dot) and then press the left/right trackball key.
1 Color Box Position and | Adjust the C-POS (Color Box position) or the C-SIZE (Color Box size) with the trackball.
Color Box Size The upper trackball key changes from Box position to Box size.
2 COIOHPD/HP Rotate the ACTIVE MODE rotary control to adjust the Color, PD or HD Gain.
Doppler Gain —_—
Steering
3 /7 NN Press the STEERING <-/ STEERING -> key on the alphanumeric keyboard.
puiiy “— This function is only possible with linear probes.
4 |2D+ 2D/COLOR Changes the Single image display to two simultaneous half images. The left frame shows only
(PD/HD) the 2D Mode image. The right frame shows the 2D Mode image with color information.
5 |COLOR/PD/HD HIDE Us.e.d to restrain the color information m the displayed image.
Ability to remove Color ROI on frozen image.
Color Doppler Invert
6 Press the DOP INV key on the control panel to invert the color velocity display around the
baseline. This function is impossible in PD Mode.
7 |QUALTY Press the Soft-menu buttons to improve the Color Resolution by reducing the image frame
—_— rate and vice versa.
8 |WME (Wall Motion Filter) Pregs the Soft-rqenu buttons to eliminate Doppler “noise” that is caused by vessel wall or
—_— cardiac wall motion.

Chapter 4 - Functional Checks
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Table 4-6 Color Flow Mode (Color or Power Doppler) Functions HD
Step Task Expected Results
The baseline shift can be used to prevent aliasing in one flow direction similar to the Doppler
9 |BASELINE baseline shift. Press the Soft-menu buttons to move the baseline up/down.
This function is only available in Color Doppler.
10 (zOOM Press the Soft-menu buttons for image magnification (pan zoom) in read and write mode.
11 |PRE The Velocity Range display is governed by the pulse repetition frequency (PRF).
E— Press the Soft-menu buttons to adjust the velocity range desired
12 |ENSEMBLE Controls the number of pulses to constitute one Color- or Power-Doppler line in the display.
13 |SM RAISE T.O sglect d|fferept filter pgrlods for raising velocity. ‘
—_— Filtering of the rise velocity leads to noise suppression.
14 |SMFALL To.sellect different f‘l‘lter perloqs f<“)r falling yelomty.
E— This filter leads for “prolongation” of the display flow.
15 |BALANCE The Ba.lar.lce controls the amount of Color display over bright echoes and helps to confine
E— color within the vessels wall.
16 |FREQUENCY It sgwes for selection of the Transmit Frequency which also depends on the Color Box
— position.
17 |[INEDENS Determines the line density within the Color-Box.
—_— The lower the line density, the larger the line distance and the size of the color pixels.
—_— With “Line Filter” the signals of the neighboring pulses are less weighted for the display of the
18 |LINE FILTER ) . . ) . ; ; )
E— actual pulse which considerably improves the detail lateral resolution and signal-to-noise ratio.
19 |FLOWRES The ‘ Flow Reso!utlon function controls thg axial resolution of color in the display.
—_— It adjusts the axial sample depth of color pixels.
o NS Gently means the transition between color and gray scale information.
20
GENTLY COLOR The embedding of the color into 2D Mode is performed smoothly with less colored splashes.
21 | ARTEFACT (on/off) Switch on/off the artifact suppression.
22 |DISPLAY MODE To select the CFM- Display Mode.
23 |SCALE (Color only) The maximum velocities are displayed above and under the color scale in kHz, cm/s or m/s.
Provides selectability of the color coding for an optimization of the display of blood flow (similar
24 |CFM/PD/HD MAP to the post-processing curves with grayscale 2D scans).
After a selection has been made, the color bar displays the resultant map.
25 |EXIT Press the EXIT key on the control panel to exit the Color or PD Sub menu.

For further details refer to the Voluson i / Voluson e Basic User Manual:

*  Chapter “CFM Mode (Color Flow Mode)”
*  Chapter “PD Mode (Power Doppler Mode)”

4-14
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4-4-5 Volume Mode Checks
A NOTICE Static 3D, 4D Real Time, TUI*, VCI*, RT 4D Biopsy*, SonoAVC, SonoVCAD heart?,

SonoVCAD labor and STIC* are optional.
If these options are not a part of the system configuration, the appendant checks can be obmitted.

E3 BT Version: The options “RT 4D Biopsy” and “VCI” are only applicable at Voluson i systems with BT 07 software
and higher.

E=3 BT Version: The options “SonoVCAD heart” and “STIC” are only applicable at Voluson i systems with BT'09
software.

E=3 BT Version: The options “SonoAVC” and “SonoVCAD labor” are only applicable at Voluson i / Voluson e systems
with BT'09 software.

A NOTICE Not all Options are available on the Voluson e (marked with * in this manual).

E=3 BT Version: The options “SonoRS” and “SonoNT” are only applicable at Voluson i / Voluson e systems with BT'11

software.
NOTE: Different menus are displayed depending on which Menu and which Volume Mode is selected.
4-4-51 Pre-Volume Mode Functions

1. select the desired Volume Acquisition Mode:

Volume Acquisition: Static 3D Volume Acquisition: Real Time 4D

The Volume Mode function is switched on, the “3D Pre” respectively “4D Pre” menu appears
on the screen (write mode) and the volume box appears on the Image area.

4D pre

30 pre
Default

Default
®40 Real Time

4D Biopsy
VCIA - Plane
VCIC - Plana

4D Real Time
40 Biopsy
VCIA - Plane 2. select Acquisition and/or
VeI C - Plane Visualization Mode

' s @30 Static
. @30 Static - y 2

STIC

A 4D User Program

30 User Program Surface
Surface big
3. select an User Program Surface soft

< » Skeleton

Fetal Cardio

Fet. C. fast

® Default

® Default

Operation

4. select desired Operation mode —3»- M ®Classic Smart

5. Start the Volume Acquisition with the Freeze key resp. the right trackball key.

Figure 4-9 Pre-Volume Mode menus
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4-4-5-1

Pre-Volume Mode Functions (cont'd)

Table 4-7 Pre-Volume Mode Functions
Step Task Expected Results
1 3D RENDERING 3D Static volume acquisition + rendered 3D image (also in combination Color or PD Mode)
2 |SECTIONAL PLANES |3D Static volume acquisition resp. 4D volume acquisition without rendered 3D image
3 |Tor This method of visualization is consistent with the way other medical systems such as CT or
— MR, present the data to the user (slices through the data set, which are parallel to each other).
4 |4D REAL TIME Real Time 4D - continuous volume acquisition and parallel calculation of 3D rendered images
RT 4D BIOPSY* Real Time 4D Biopsy
5 continuous volume acquisition and parallel calculation of 3D rendered images
E3 BT Version: This feature is only available at Voluson i systems with BT 07 software and higher.
ver Volume Contrast Imaging - improves the contrast resolution and the signal / noise ratio and
6 therefore facilitates finding of diffuse lesions in organs
E3 BT Version: This feature is only available at Voluson i systems with BT 07 software and higher.
7 STIC* The fetal heart or an artery can visualized in 4D (also in combination with PD, HD-Flow or CFM)
=3 BT Version: This feature is only available at Voluson i systems with BT 09 software.
- VCAD is a technology that automatically generates a number of views of the fetal heart to make
SONOVCAD HEART diagnosis easier. At this time it can help to find the right and left outflow tract of the heart and
8 the fetal stomach. By aligning the 4 Chamber view of the heart to a set diagram the system will
E3 BT Version: generate views of LVOT, RVOT, Stomach, IVC/SVC and Ductal arch
This feature is only available at Voluson i systems with BT 09 software.
SONOVCAD LABOR |15 Feature allows for supervision of labor using specific measurements aided by onscreen
9 orientation marks.
E=3 BT Version: This feature is only available at Voluson i / Voluson e systems with BT 09 software.
SONOAVC This Feature can automatically detect low echogenic objects (e.g., follicles) in a volume of an
10 organ (e.g., ovary) and analyze their shape and volume
E3 BT Version: This feature is only available at Voluson i / Voluson e systems with BT 09 software.
CLASSIC: Advanced Mode with dedicated Voluson Volume features
11 i SAUARRI
SMART: Easy/Speedy operation with as few controls as possible
- Quarter size display of Sectional Planes without 3D image or
12 - Quarter size display of Sectional Planes + rendered 3D image
(Note: The display depends on selected Acquisition- and Visualization Mode!)
Dual size display of Sectional Planes + rendered 3D image.
13 (Note: The display depends on selected Acquisition- and Visualization Mode!
This format is not possible for Static 3D Acquisition)
- Full size display of a the reference image or
14 - Full size display of the rendered 3D image.
(Note: The display depends on selected Acquisition- and Visualization Mode!)
o Adjust the POS (Position) resp. SIZE of the Volume Box (ROI = Region Of Interest) with the
Volume Box Position M : . E—
15 and Volume Box Size trackball in the 2D Single image.
The upper trackball key to change the trackball function from Box Position to Box Size.
16 |QUALITY Changes the line density against the acquisition speed (low, mid1, mid2, high1, high2).
17 |VOL. ANGLE To select the Volume Sweep Angle.
18 |Start Acquisition Press the FREEZE key resp. the right trackball key to start the Volume acquisition.

4-16
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4-4-5-2 Functions after the 3D Acquisition

Static 3D . WB2S-RSMBD M 12 Static 30
Default Tis 0.2 2 Default 02042006 10

® Edit ROI

Sub Menu
Change Freeze Change
ot % | Ret. ¥ | Rot. | Par. Shift

Ref. Image Volpra

Ref. Image Volpre

3D Centr: 50

30 Bright: 80
is | Image ——

SonpAVe W Gy Petycystic Cvary W i RAB S8-RS/OB I 18 AKHW
Duy of Stimulation 138 o LE ] B 15.4e

169
w0
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Figure 4-11 SonoAVC / SonoVCAD

Table 4-8 Functions after the 3D Acquisition

Step Task Expected Results
Choose the If not currently active, press the MENU POINTER [Cursor] key near the trackball. Now move
Reference image the cursor to the desired Sectional Plane (A, B or C) or the rendered 3D image in the lower
1 right quadrant and then press SET (right or left trackball key).
2‘ gD The chosen reference image is marked by the “green” letter on the screen.

Note: All control functions are automatically assigned to the image chosen for reference.

Move the image
2 q:} Image data can be moved around.

Rotation about X-axis |If not currently active, press the MENU POINTER [Cursor] key near the trackball. Now move
3 EE the cursor to this icon on the screen and then press SET (right or left trackball key). Use the
trackball to rotate the reference image about the X-axis.

Rotation about Y-axis |If not currently active, press the MENU POINTER [Cursor] key near the trackball. Now move
. the cursor to this icon on the screen and then press SET (right or left trackball key). Use the
H trackball to rotate the reference image about the Y-axis.

Chapter 4 - Functional Checks 4-17



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL
Table 4-8 Functions after the 3D Acquisition
Step Task Expected Results
Rotation about Z-axis | If not currently active, press the MENU POINTER [Cursor] key near the trackball. Now move
5 . the cursor to this icon on the screen and then press SET (right or left trackball key). Use the
J trackball to rotate the reference image about the Z-axis.
Parallel Shift (Z-axis)  |If not currently active, press the MENU POINTER [Cursor] key near the trackball. Now move
6 | the cursor to this icon on the screen and then press SET (right or left trackball key). Use the
. trackball to shift the reference image along the Z-axis.
Movement along X- and
Y-axis
7 — Use the trackball to move the reference image along the X- and Y-axis.
oo Note: The MENU POINTER [Cursor] key nearby the trackball must be inactive.
Curved Render Start If not currently active (key is illuminated), press the MENU POINTER [Cursor] key nearby
8 ° the trackball. Move the cursor to the “globe” on the render start line, then press SET (right
or left trackball key). Move the trackball to adjust the bending (curve) of the render start line.
9 RESET CURVE Resets the curvature of the render start line to the default position.
Niche Mode
10 Parts of the orthogonal sections A, B and C are complied to a 3D section aspect.
The aspect shows quasi a spatial cut into the reference image.
VOCAL* . o . .
VOCAL is the combination of 3D ultrasound tissue (presented as voxels) and the geometric
11 information of surfaces in a 3D data set. The main contour axis should lie in the center of the
3D lesion. (The 3D object should be centered with respect to the rotation axis.)
12 [MIX Press the Soft-menu buttons to adjust the mix ratio between two calculated modes.
13 TRESH Press the Soft-menu buttons to adjust the setting.
All echoes (or color values) below the level will be disregarded for calculation of the surface.
14 Z00M Press the Soft-menu buttons to vary image magnification of the 3D image as well as the
sectional planes.
15 OH GRAPHICS Display of orientation help image figure.
ver Volume Contrast Imaging - improves the contrast resolution and the signal / noise ratio and
16 therefore facilitates finding of diffuse lesions in organs
E3 BT Version: This feature is only available at Voluson i systems with BT 07 software and higher.
17 INIT Resets the rotations and translations of a volume section to the initial (start) position.
3D Image Orientation
(left/right, up/down)
18 To change the image orientation of the rendered 3D image.
A
19 MAGI CUT Ability to electronically manipulate the images and cut away “3D artifacts”.
20 EDIT ROI Readjustment of the volume render box (Region Of Interest = ROI).

For further details refer to the Voluson i / Voluson e Basic User Manual, Chapter “Volume Mode
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4-4-5-3 Sub Menu

30D Sub

Proba
Render
EriBk v

GrayiChrema Map

Ref. Image Velpra
Mix: 3070 30 Contr: 48 -

"+ Thresh: 30 "+ 3D Bright: &1

Figure 4-12 3D/4D Sub Menu

Table 4-9 Sub Menus

Step Task Expected Results

1 PROBE ORIENTATION |Adjust and activate the display of direction markers at border of the image.

2 Render PARAMETER | To select the Render Mode (Basic Mode and Render Algorithm).

To select the desired Render View Direction (green line symbolizes direction of the view).

3 Render DIRECTION ) o ) . ) .
- Note: The Render View Direction keys are not available in Static 3D Sectional Planes.

4 GRAY ABC Depending on individual requirements a “harder” or “softer” image can be obtained.

5 CHROMA ABC To change the Chroma value (color tone and saturation) of the Sectional Plane Images.
6 CHROMA 3D To change the Chroma value (color tone and saturation) of the rendered 3D image.

7 IMAGE INFO On/Off switch to show full or reduced Image Info parameter on screen.

On/Off switch to show an acquired 3D+Color Doppler or 3D+Power Doppler image with or

8
COLOR HIDE without the color information.

Speckle Reduction Imaging (SRI) can be activated in all 3D/4D modes (except Full size
9 SRI display) to reduce speckle which interferes with the sectional planes (A, B and C).
Note: The rendered 3D image is not affected.

10 BACKGR. Adjusts the contrast of the screen background from dark to bright.
) Note: This key is not available in Static 3D Sectional Planes mode.

Adjusts the contrast of the rendered 3D image.

11
SEICC NiiRs Note: This key is not available in Static 3D Sectional Planes mode.

Adjusts the brightness of the rendered 3D image.

12
EUIERICLIA Note: This key is not available in Static 3D Sectional Planes mode.

For further details refer to the Voluson i / Voluson e Basic User Manual, Chapter “Volume Mode”.
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4-4-6 Using Cine
4-4-6-1 Activating Cine
Press FREEZE, then roll the TRACKBALL to display the images of the stored sequence one by one.
4-4-6-2 Cine-Split Function (Multiple Format)
After FREEZE of a sequence in 2D Mode two or four different images of the sequence can be displayed
simultaneously in Dual or Quad Display Mode respectively.
Move the TRACKBALL to display the images of the stored sequence. Pressing the quad or dual screen
key when frozen on a single image causes system to go live. Also once autocine is selected the dual/
quad screen keys are inactive.
Ability to view cine clip of each of the multiformat pictures after acquiring dual or quad screen images.
Pressing the dual or quad screen keys respectively cycles through each of the images and the cine clip
for that section may be played.
4-4-6-3 Activating 2D Auto Cine
1.) After Freeze press the LEFT TRACKBALL KEY (Auto Cine).
2.) Select the START IMAGE of the sequence. The selected image is displayed.
3.) Select the END IMAGE of the sequence. The selected image is displayed.
4.) Select the review SPEED and the read ZOOM factor.
5.) Select the Cine Mode review direction.
6.) To start/stop the Cine Loop playback press the RIGHT OR LEFT TRACKBALL KEY.
After stopping the sequence, move the TRACKBALL to display the images one by one.
4-4-6-4 Spectral Doppler- or M Cine Loop
Press FREEZE, then roll the TRACKBALL to display the Cine / Loop one by one.
Use the top trackball key to switch between loop and cine.
4-4-6-5 Activating 3D Rotation Cine
1.) After 3D Volume acquisition select the 3D ROT. CINE item from the menu area.
2.) Select the ROT. AXIS, the ROT. ANGLE and the STEP ANGLE from the menu area.
3.) Select CALCULATE or press the RIGHT OR LEFT TRACKBALL KEY to start the calculation.
4.) To start/stop the 3D Rotation Cine sequence press the RIGHT OR LEFT TRACKBALL KEY.
4-4-6-6 Activating 4D Cine
1.) After Real Time 4D acquisition press the Freeze key to display the “4D Cine” menu.
2.) Press the LEFT TRACKBALL KEY (Toggle function: Start/Stop).
3.) Select the Cine Mode direction and the review SPEED.
4.) To start/stop the Real Time 4D Cine sequence press the LEFT TRACKBALL KEY.
NOTE: After stopping a 3D Rotation Cine sequence or a Real Time 4D Cine sequence, move the TRACKBALL

to display the images one by one.
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4-4-7 Generic Measurements
NOTE: Different menus are displayed depending on:
« the currently selected Application and Display Mode,
« the selected “Study”,
« and the settings in the Measure Setup - MEASURE & CALC page.
For further details refer to the Voluson i / Voluson e Basic User Manual, Chapter 12.
General remarks to perform Generic Measurements:
» By pressing the CALIPER key on the control panel the Generic Measurement function is switched on.
+ Selection of the desired measurement marks is done with the MENU POINTER [Cursor] key and the
trackball, or by pressing the corresponding keyboard shortcuts.
+ Ifthe MENU POINTER [Cursor] key (nearby the trackball) is illuminated, the trackball is consequently
assigned to select the menu items in the menu area on the left side of the screen.
+ Positioning of measurement marks is done with the TRACKBALL.
« Entering and storage of measuring marks is done with SET (right or left trackball key).
» To change measuring marks before completion press CHANGE (upper trackball key).
» Depending on the setting in the Measure Setup, also the FREEZE key can be used for confirming the
last measuring mark of the currently performed measurement.
+ If the measurement has not been set and you press BACKSPACE then it clears the screen.
+ If the measurement is set then the cursor appears when selecting BACKSPACE.
» To erase measurement results from the screen, press the CLEAR key on the control panel or press
the DEL key on the keyboard.
+ All measurement results will be automatically included in the “Generic” section of the worksheet.
» To delete all measurement results of the selected “Study” from the monitor as well as from the
corresponding Worksheet, select the CLEAR GROUP item from the menu area.
» To exit from Generic measurements, press the CALIPER key or the EXIT key on the control panel.
NOTE: The following instructions assume that you first scan the patient and then press FREEZE.
4-4-71 Distance and Tissue Depth Measurements (2D and M Mode)
1.) Press the CALIPER key and then select the GENERIC DIST. in the menu area.
2.) Select the appropriate item from the menu area. An active cursor appears.
3.) To position the active cursor at the start point (distance) or the most anterior point (tissue
depth), move the TRACKBALL.
4.) To fix the start point, press SET (the right or left trackball key).
The system fixes the first cursor and displays a second active caliper.
5.) To position the second active caliper at the end point (distance) or the most posterior point
(tissue depth), move the TRACKBALL.
6.) To complete the measurement, press SET.
The system displays the distance or tissue depth value in the measurement results window.
Before you complete a measurement:
To toggle between active calipers, or to re-adjust the traced line, press the upper trackball key.
To erase results, press the CLEAR key on the control panel or the DEL key on the keyboard.
NOTE: To alternate the control from one cursor to the other, press CHANGE (the upper trackball key).

To re-adjust a traced line, press UNDO (the upper trackball key) repeatedly.
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4-4-7 Generic Measurements (cont'd)
4-4-7-2 Circumference/Area Measurements

1.) Press the CALIPER key and then select the GENERIC AREA in the menu area.
2.) Select the corresponding item from the menu area. An active cursor displays.
.) To position the active cursor, move the TRACKBALL.
)

3

4.) To fix the start point, press SET (the right or left trackball key). The system fixes the first cursor
and displays a second active caliper.

5.) To position the second caliper, move the TRACKBALL and press SET (Rt. / Lt. trackball key).

NOTE: If you have selected a “trace” item, the measurement is finished and the area and circumference results
appear on the screen.

6.) An ellipse appears the axis of which is defined by these two points.
To adjust the width of the ellipse, move the TRACKBALL.

7.) To toggle between calipers, or to readjust a traced line, press the upper trackball key.

8.) To complete the measurement, press SET (right or left trackball key). The system displays the
circumference and area in the measurement results area.

Before you complete a measurement:

- To erase the ellipse resp. trace and the current data measured, press the BACKSPACE key
on the keyboard.
The original caliper is displayed to restart the measurement.

To exit the measurement function, press the CALIPER key or EXIT key on the control panel.

4-4-7-3 Volume Measurements
1.) Press the CALIPER key and then select the GENERIC VOLUME in the menu area.

2.) Select the appropriate item.

3.) Perform the measurement(s) using the TRACKBALL and SET (right or left trackball key).
For further details: see 4-4-7-1 and 4-4-7-2.

4-4-7-3-1 Multiplane Measurements
NOTE: This volume measurement is only possible in 3D Mode.

1.) Select the reference image in which the measurement is to be performed (A, B or C).
2.) Press the CALIPER key once and select the MULTIPLANE item.

3.) Select the first section through the body by pressing the REF.SLICE Soft-menu button (first
section should be set at the edge of the object).

4.) Position the start dot of the area which should be surrounded and store it with SET.

5.) Surround the area with the trackball, then press SET (right or left trackball key). The area is
calculated and displayed. It may even be “zero”. Press the SET key twice.

6.) Select the next parallel section with the REF. SLICE buttons and measure the area.
7.) Repeat 5. and 6. until the edge of the measured object is reached.

NOTE: The contour of the measured area is not erased if a new section is adjusted.
To call back the measured areas press the PREV / NEXT Soft-menu buttons.

NOTE: To erase the results, select the INIT item shown in the menu area.
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4-4-7 Generic Measurements (cont'd)

4-4-7-4 Measurements in Spectral Doppler Mode

NOTE: The Spectral Doppler image is displayed based on time (X-axis) and velocity (Y-axis).

4-4-7-4-1 Auto Trace

1.) Press the CALIPER key.

2.) Select AUTO TRACE item from the menu area on the left side of the screen.
It traces the Spectral Doppler image automatically and displays the results.

3.) Select the SENS. (Sensitivity) of the envelope curve (to eliminate artifacts).
4.) Select the TRACE channel of the envelope curve (upper, both, lower).

5.) If necessary, select the Angle and the Baseline.

6.) Press the right or left trackball key SET to finish the measurement.

Before you complete the measurement:

- Toreadjust the start cycle (vertical yellow line), press CHANGE (upper trackball key).
Press SET (right or left trackball key) to fix the line.

- Press the CHANGE key again to readjust the end cycle (vertical green line).
Press SET to fix the line.

NOTE: The determination of the envelope curve requires a clear and low-noise record of the Doppler
spectrum. Otherwise the reliability of the displayed measurement results may not be ensured!

4-4-7-4-2 Manual Trace

1.) Press the CALIPER key.
2.) Select the MANUAL TRACE item from the menu area. A cursor appears on the screen.

3.) Move the cursor with the TRACKBALL to the start point of the measurement and press SET
(right or left trackball key) to fix the marker.

4.) Trace to the end of the period and press the SET key again to fix the mark.
The measurement results appear on the screen.

Before you complete the measurement:

To readjust the traced line, press UNDO (upper trackball key) repeatedly.

4-4-7-4-3 Heart Rate

1.) Press the CALIPER key.
2.) Select the HR item from the menu area. A line appears on the screen.

3.) Move the line with the TRACKBALL to the start point of the period and press SET (right or left
trackball key). A second line appears.

4.) Move the second line to the end point of the period.
5.) Select the number of “HR cycles” for the measurement with the digipot.
6.) Press the SET (right or left trackball key) again to fix the line. The Heart Rate is displayed.

NOTE: For further Doppler Measurements and other details refer to the Voluson i / Voluson e Basic User
Manual, Chapter 13
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4-4-8

NOTE:

NOTE:

4-4-8-1

Report

Calculations

The Voluson i / Voluson e system supports calculation packages and application-oriented patient
Worksheets (Reports) for following applications:

* Abdomen Calculations

*  Small Parts Calculations
*  Obstetric Calculations

» Cardiology Calculations
* Urology Calculations

*  Vascular Calculations

* Gynecology Calculations
» Pediatric Calculations

* Neurology Calculations

*  Orthopedics Calculations

Confirm that the patient information is correct and the probe and application are selected properly.

Different menus are displayed depending on:

« the currently chosen Application

« the selected Display Mode,

« the selected “Study”,

« and the settings in the Measure Setup - MEASURE & CALC page.

For further details refer to the Voluson i/ Voluson e Basic User Manual, Chapter 13

General remarks to perform Calculations:

» By pressing the CALC key on the control panel the Calculation function is switched on.

+ Selection of the desired measurement marks is done with the MENU POINTER [Cursor] key and the
trackball, or by pressing the corresponding keyboard shortcuts.

+ Ifthe MENU POINTER [Cursor] key (nearby the trackball) is illuminated, the trackball is consequently
assigned to select the menu items in the menu area on the left side of the screen.

 Positioning of measurement marks is done with the TRACKBALL.
« Entering and storage of measuring marks is done with SET (right or left trackball key).
* To change measuring marks before completion press CHANGE (upper trackball key).

» Depending on the setting in the Measure Setup, also the FREEZE key can be used for confirming the
last measuring mark of the currently performed measurement.

* To delete the results of the last measured item, press BACKSPACE.

» To erase measurement results, press the CLEAR key on the control panel or press the DEL key on
the keyboard.

» All measurement results will be automatically included in the patient report worksheet.

» To delete all measurement results of the selected “Study” from the monitor as well as from the
corresponding Worksheet, select the CLEAR GROUP item from the menu area.

* To exit from Calculation functions, press the CALC key or the EXIT key on the control panel.

Worksheet (Report) Pages

Press the REPORT key on the control panel to view the “application dependent” patient worksheet
pages that contain the results of calculations and measurements. Any stored patient worksheet can be
edited, printed, transferred, saved to Sonoview or sent to DICOM® server.
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4-4-9 Probe/Connectors Usage

4-4-9-1 Connecting a probe
1.) Place the probe's carrying case on a stable surface and open the case.
2.) Carefully remove the probe and unwrap the probe cable.

3.) Press the probe connector locking lever downwards.
Afterwards align the connector with the probe port and carefully push it into place.

4.) Press the connector locking lever upwards to the full vertical position to lock it.
5.) Carefully position the probe cord so that it is free to move and is not resting on the floor.

4-4-9-2 Activating the probe

Press the PROBE key on the alphanumeric keyboard to activate the “Probe Select” menu.

- Select the appropriate probe using the TRACKBALL and the TRACKBALL KEYS.
Appl. Upon selection of an “Application”, the programmed user presets appear.

Clicking a “Setting” field causes loading of the preset.

The probe is initialized, the main menu (2D mode) and the ultrasound image appears on the monitor in
write mode (real time display).

4-4-9-3 Deactivating the probe
When deactivating the probe, the probe is automatically placed in standby mode (read mode).

1.) Press the FREEZE key.

2.) Gently wipe the excess gel from the face of the probe. (Refer to the Basic User Manual of
Voluson i / Voluson e for complete cleaning instructions.)

3.) Carefully slide the probe around the right side of the keyboard, toward the probe holder.
Ensure that the probe is placed gently in the probe holder.

4-4-9-4 Disconnecting the probe
Prior to disconnecting a probe freeze the image. It is unnecessary to switch the unit off.

A CAUTION If a probe is disconnected while running (write mode) a software error may occur.
In this case switch the unit OFF (perform a reset).

1.) Press the locking lever downwards to unlock it.

2.) Carefully slide the probe and connector away from the probe port and around the right side of
the keyboard.

4-4-9-5 Connecting a probe to the Dock Cart / Voluson Station
The Probe Box enables the connection of up to 3 probes to the Voluson i / Voluson e.

1.) Push the probe connector into the probe socket of the Voluson i / Voluson e.
2.) Lift the locking lever upwards to lock the probe connector.
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4-4-10

Image Management (Sonoview)

For Sonoview - Image Management functionality refer to the Basic User Manual of Voluson i/e.
It talks about several topics:

Clipboard

Sending Exams
Printing Exams
Export Exams /
Backup Exams

/ Images
Images

Restore the Backup Exams

DICOM® Print /
Verifying and Pi

Send
nging a Device

Sending Images via e-mail

Browsing and Managing an Exam’s stored Image
Connectivity, and Dataflow Concept and Creation
Configuring Connectivity

Services (Destinations)

Input of comments and voice annotations

Measure Distan
Buttons

Views
DVD/CD+(R)W

ce and Ellipse

Erasing

Changing Backup Folder on mapped Network Drive

etc.

;ﬂ- Scan Mods

Figure 4-13 Sonoview
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4-4-11 Formatting Media

To erase the backup media DVD/CD+RW, press the ARCHIVE key on the Control panel.
The Sonoview screen appears on the monitor; see: Figure 4-13 on page 4-26.
1.) Select the “External Devices” tab on the left side of the Sonoview screen.

-4¢——“External Devices” tab
2.
- \
~ DVD/CD icon

Figure 4-14 “External Devices” tab

2.) Insert the medium and select the DVD/CD icon.
The unit displays the “Erase DVD/CD” window as shown in Figure 4-15.

3.) Select the “Erase Mode” and click the [OK] button to start the process.

A NOTICE It is highly recommended to use the complete erase mode, to avoid problems with the CD+RW!
When using a DVD+RW, the complete erase mode is not possible.

Erase DVD/CD (fast)

All data on DVDICD will be erased.
Erase the disc?

Erase Mode: ( complete

- 0K Cancel

Figure 4-15 Erase DVD/CD Window
4.) When erasing is finished, select EXIT to return to the Scan Mode.

4-4-111 Adjusting the Write Speed of the DVD/CD Recorder

1.) Click the SETTINGS icon on the left side of the Sonoview screen.
2.) Select DVD/CD RECORDER from the tool bar.

General | Mail | Drives [ DVDICD Recorder |

I @ DVDICD Recorder: NU  DVD+RW SDW-082 LX48

|

@ - @ Write Speed: flalaximum -
5 &

F&; @4—— Settings

icon

OK Cancel
Figure 4-16 Settings of the DVD/CD Recorder

3.) Choose the “Write Speed” from the corresponding pop-up menu.
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Section 4-5
Backup and Restore Database, Preset Configurations and Images

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item from the menu area to activate the setup desktop screen.
3.) Select the BACKUP page.

“User Settings Only”
group

-¢— “Full Backup” group

Figure 4-17 System Setup - Backup page

The “Backup” page is subdivided in two main groups:

A.) User Settings Only

» Section 4-5-1 "Save User Settings Only (Application Settings)" on page 4-29

»  Section 4-5-2 "Load User Settings Only (Application Settings)" on page 4-30

B.) Full Backup

»  Section 4-5-3 "Save Full Backup (Presets, Configurations & Application Settings)" on page 4-32
* Section 4-5-4 "Load Full Backup (Presets, Configurations & Application Settings)" on page 4-34
»  Section 4-5-5 "Delete Full Backup (Presets, Configurations & Application Settings)" on page 4-36

The User Settings and/or Full Backup can be saved to the following destinations:

* D: partition of internal hard disk
+ DVD/CD+(R)W
* Mapped Network Drive Z:
see: Section 3-12-3 "Map Network Drive" on page 3-118

* Any other drive connected to the system (e.g.; USB Flash Memory device)
Note: This function is only available in the Full Backup utility.
For further details review: Section 3-5-5 on page 3-44.

A NOTICE When connecting external USB devices, be sure to execute Safety Directions found in the
Voluson i / Voluson e Basic User Manual.

4-28 Section 4-5 - Backup and Restore Database, Preset Configurations and Images



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL
4-5-1 Save User Settings Only (Application Settings)

The User Settings contains:

* Application Settings
* User Programs

* Auto Text

» 3D/4D Programs

1.) Insert a DVD/CD+(R)W into the drive.

2.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
3.) Select the SYSTEM item from the menu area to activate the setup desktop screen.

4.) Select the BACKUP page.

5.) Click the SAVE button of the “User Settings Only” group.

Vo |

;4,5, System Selup

05,03, 2006 01:46:37 PM

Choose the media

and
then click Save

Figure 4-18 User Settings Only - Save window

6.) Choose the media and click the SAVE button.
7.) Select the NEW FILE... key and enter a file name (without extension).
8.) Click the OK key to start the process. When the saving has been completed, click OK.
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4-5-2 Load User Settings Only (Application Settings)

A CAUTION The loading procedure overwrites the existing application settings on the local hard drive. Make sure to
insert the correct DVD/CD. Additionally you can load the backup from D:\User Settings.

4-5-2-1 Preparations
1.) Insert the DVD/CD+(R)W into the drive.
2.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
3.) Select the SYSTEM item from the menu area to activate the setup desktop screen.
4.) Select the BACKUP page and click the @ button of the “User Settings Only” group.

'A'_Qn‘_?n
(%)  System Setup

03032006 014934 PM

Choose the media
and
then click Load

FA

Figure 4-19 User Settings Only - Load window

5.) Choose the media and click the LOAD key.
6.) Select the appropriate file and click @ The “Load Backup Data” window appears.

A NOTICE Itis highly recommend to use Application settings which are adapted for the systems software version!

.{:2'63 System Sefup 1002312005 1122136 PM

Goneral [ User Settings [ PIP2PY [ Optons | Serwes

Backup cosatid with 54/ vietioe Crannt SW vimon
40 Bock B0.0.3T2 BETA [Sep 13 2005, 1437171 4D Bock B.00.372 BETA [Sep 13 2005, 14:37:17)

Complete Backup j

- E button

Load ‘ Caneel

Exit SaveSEsR D Load button

Figure 4-20 Load Backup Data
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4-5-2 Load User Settings Only (Application Settings) (contd)

7.) Select the desired loading procedure:
- Load “Complete Backup” on page 4-31
- Load only parts of the “Complete Backup” on page 4-31

4-5-2-2 Load “Complete Backup”

NOTE: Following procedure should be used, if the user prefers factory default settings, which are adapted for
the installed Application Software version.

1.) Perform Preparations on page 4-30.

2.) Selectthe Complete Backup (marked blue; see: Figure 4-20 on page 4-30) and click the E button
to copy the Complete Backup into the Load Data field.

3.) Click the LOAD button to start the loading procedure of the complete backup into the system.

4-5-2-3 Load only parts of the “Complete Backup”

NOTE: Following procedure is required, if the user prefers to keep his “old” setting, but new presets have to be
added to match the installed Application Software version (e.g., User Programs and 3D/4D Programs
for new probe, etc.)

1.) Perform Preparations on page 4-30.
2.) Click the E sign (next to “Complete Backup”) to open the content tree.

Fﬁﬂ System Setup 1012312005 11:21:36 PM

B conntind with S vistsn Cramisnk S i i
40 Bock B.00.372 BETA [5ep 13 2005, 14.37.17] 40 Book BN0.372 BETAISep 132005, 14.3717)

sign to open the ——— Emm
content tree ot

g
# 30,40 Progeams

Ao Tt ‘/// E button

<< button

\— Load button

Figure 4-21 Load only parts of the Backup

Exd SaweELxi

3.) Click the >> button to copy the selected item into the Load Data field.
4.) To return selected items from the Load Data field to Backup Data field select the E button.
5.) Click the LOAD button to start loading procedure of the selected Backup item into the system.
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4-5-3 Save Full Backup (Presets, Configurations & Application Settings)

A CAUTION

A full backup always contains the following data

» Patient demographic and exam data (database containing the patient data and measurements)
* SonoView image data (NOT available when saving to the internal hard disk or DVD/CD)

» User Settings (databases and files containing gray curves and the user settings.)

* Image transfer settings (DICOM® settings e.g., DICOM® servers, AE Title, Station Name, etc.)
* Measure Setup Settings (user specific measure settings)

» Machine settings (general settings such as language, time/date format and the enabled options)
*  Windows Network Settings (network settings including the computer name)

» Serviceplatform (state of the Service Software)

* VP (additional system data)

It is recommended to create a full backup of the settings once a week.

NOTE: Always “Full Backup” any presets, configurations and application settings to HDD and/or DVD before
upgrading the software and/or application settings. This ensures that if the presets need to be reloaded,
will be the same ones the customer was using prior to service.

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item from the menu area to activate the setup desktop screen.
3.) Select the BACKUP page and click the SAVE button of the “Full Backup” group.
e choose destination
" HOD
" pvDiCD Enter Descripbion:
£ Moo |Testiz g enter description
=
e Other drive ¥ Inchede Images
. hd
= Other drive, Al data, induding Sonoview image data can be saved bo the selected
1 drive,
Free Space:
Nezded Space: 345 MB cancel | [ - <d&f—— click Next
Figure 4-22 Full Backup Save
4.) Choose the Destination.
5.) Enter the description of the full backup.
6.) If desired and possible (Network Drive and Other drive only), activate “Include Images.
NOTE: The “Include Images” option may result in a large amount of data: up to 70 Gigabytes!
7.) Select the NEXT button. To start the backup process click YES.
After copying the data, the Voluson i / Voluson e reboots and the application starts again.
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4-5-3 Save Full Backup (Presets, Configurations & Application Settings) (contd)

When the Full Backup is stored on a network drive (to map a network drive see: Section 3-12-3 "Map
Network Drive" on page 3-118), it may be desirable to move the data (e.g., for backup or maintenance).

The backups reside in sub folders of the main “fullbackup” -folder found at the root of the drive.
For Example: Backups on the mapped Network Drive are below path Z:\fullbackup.

The directory structure of the full backup data is as follows:

| address |52 z:\fullbackup
Folders x | The sub folders have the names fbX where X is a number
=45 My Computer i (e.g., Z:\fullbackup\fb1).
252 Test (Z:) The data resides within a directory structure within these sub folders.
= It is possible to move the fbX sub folders, even leaving gaps in the
=3 fb1 numeration sequence.
{ B Data
- @] Fles —| However, NO change MUST be made to the contents of the fbX folders
=0 fbe itself, otherwise the backup data cannot be restored!
-] Data
-7 Files

Figure 4-23 directory structure of full backup data

e If the destination ,Other drive® is selected, the available drives
(e.g., external USB-memory stick) can be chosen from the drop down menu.

Figure 4-24 “Other drive” drop down menu
A NOTICE When the backup is saved to an external USB-device, the system has to be informed about the removal

of the hardware. For this purpose every last dialog of "Full Backup Save" and "Full Backup Delete" has
a STOP USB DEVICES button (see: Figure 4-25).

Full Backup Save

i Backup successfully completed.
%/ Machine will be rebooted!

Please stop USB Devices before unplugging !

—_ ]
K
i

Figure 4-25 Please stop USB Devices before unplugging!

For further details review: Section 3-5-5 on page 3-44.
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4-5-4 Load Full Backup (Presets, Configurations & Application Settings)

A WARNING It is recommended to backup data before an upgrade; see: Section 4-5-3 on page 4-32.

A NOTICE
& NOTICE

A CAUTION

The “Full Backup” loading procedure replaces (overwrites) ALL the existing dataon the
local hard drive of the Voluson i / Voluson e system!

It is neither required nor advisable to reload a previously stored “Full Backup” after a software
upgrade that was performed by means of the FMI FROM DVD button!

After “Full Backup” loading procedure, it is essential to load (at least!) the proper Application
Settings (image presets), adapted for the used system software version.
Refer to Section 4-5-2 "Load User Settings Only (Application Settings)" on page 4-30.

Please note: When reloading these Application Settings, any previous modifications done by the user
to his user settings (sub menu parameters, naming, ...) will NOT be affected!

There are circumstances where it is not possible to load (restore) all the data.
The following rules specify the restrictions:

1.) Generally, only restoring data from an older to a newer software version is possible.
Loading a backup into a system that has a lower software version than the system the backup was
created on is prohibited.

2.) Options can only be restored on the same Voluson i / Voluson e system within the same major
software version.

3.) When loading a backup into a system with a software version that has a higher major number
(6.x.x -> 7.x.x), the following items will not be restored:
A.) User Settings
B.) Options
C.) State of the Service Platform

4.) The user is only allowed to restore data to a different system if and only if the software version on
this system is the same as in the backup.

5.) The user is only allowed to restore data onto the same system if and only if the software version
on this system is equal or higher than the version in the backup.

6.) The user is not allowed to restore the following items to a different system:

A.) Windows Network Settings
B.) Options

C.) DICOM® AE Title

D.) DICOM® Station Name

E.) State of the Service Platform
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4-5-4 Load Full Backup (Presets, Configurations & Application Settings) (contd)

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item from the menu area to activate the setup desktop screen.
3.) Select the BACKUP page and click the LOAD button of the “Full Backup” group.

Full Backup Load

Dirivee

choose destination

Descripkion SerialMo | Date Tirne

{+ HDD wikul BO1032 Z007/10/08  11:12

 DVDHCD wiku2 BOi03Z  zoO07/i0f5  1m:0s <@—— Select backup
wikul BO1032 Z007/10/05  18:04

™ EXT1

-~

" Cther drive

=l

{* Restore complete backup

" Restore only selected data Fram backup

Cancel 4-!»—C|iCk Next

Figure 4-26 Full Backup Load

4.) Choose the Destination.
5.) Click on the backup to be restored (additional information is displayed in the table).
6.) Select the NEXT button. The following window will be displayed.

Full Backup Load

Select Data to be restored

[v Patient demographic and exann daka (no images!)
-

[¥ User settings

Iv Image transfer settings (DICOM)

[¥ Measure setup settings

[¥ Maching settings

[v windows netwark settings

|¥ Remate service platfarm settings (InSite2);

Cancel | Mext |

Figure 4-27 Select Data to be restored

7.) Select the data to be restored to the Voluson i/ Voluson e system.

NOTE: For description of the check box names review: A full backup always contains the following data.
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4-5-4 Load Full Backup (Presets, Configurations & Application Settings) (contd)
8.) Click the NEXT button and then select YES to start, or @ to cancel the restore procedure.

Full Backup Load

o, Start Restore Backup now?

-

v | e
Figure 4-28 Start Restore Backup now?

A WARNING When clicking “YES”, the current data on the system will be permanently replaced by
the data of the backup and can not be restored!

After restoring the data, the Voluson i / Voluson e reboots and the application starts again.

4-5-5 Delete Full Backup (Presets, Configurations & Application Settings)

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item from the menu area to activate the setup desktop screen.
3.) Select the BACKUP page and click the DELETE button of the “Full Backup” group.

Full Backup Delete

choose destination

Drive Description SerialMo | Date Tirme |
(" HDD lValertin [ AD9999 | 2006/03/06 | 23:03 | select backup
i Test 12 AD9999  ZO0GMO3/06  13:54
™ moD
ll_‘ L
" Other drive

Cancel | Delete ?— select Delete

Figure 4-29 Full Backup Delete

4.) Choose the Destination.
5.) Click on the backup to be deleted (additional information is displayed in the table).
6.) Select the DELETE button.

A WARNING There is no “ UNDO” function for this action!
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4-5-6 Archiving Images

A

1.) Press the ARCHIVE key on the control panel to enter Sonoview.

2.) Insert the DVD/CD+(R)W into drive.
If required, format/erase the media, see Section 4-4-11 "Formatting Media" on page 4-27.

3.) When you click the OPEN button on the upper left side of the screen, a list of all the exams is
displayed see Figure 4-30.

E Exam List
(=] trive Patient ID Tofal Exams: 27
Open HOD -| | Patient Naire ‘-:;]5“"“ Exams Selecte® 1

Conneent images Selected: 6 (.3cmn) <@ —— capacity

CEF ) | pquismion |7 Al
b of selected
Exarn Dl Select o End Irven Selection
exams
L] Hame Age  Sex Exam Date Images  C | Exam Type
BOO0F00512-154 F 151200 1240 2 -
Open button BO00Z005-12-13-1 F 1312/72005 0849 14
BO00Z0.05.12.07 1 F 0727005 D906 10
;% 3 062006 0936 4
F DAA22005 1330 6 |

BO00Z0.05.12 021 F 02127005 D836 8

BOO0Z00512.01-3 F OAZZ00E 14:10 &

BOOOZ0 0512012 F 0AZ2005 11:44 5

BO00Z0.05.12.01-1 F (MAZ7005 09:18 6

BOO0F005-11.30-1 F OO0 0947 16

BOO020.05.11.29.1 F 12005 0830 11

BOO0Z0.05.11.28.2 F IWALT005 16:40 3

1 F FAMEO0E 1329 1

2 F FAMNZ005 1306 1

9990511239 F U005 1241 3

QL1161 enrnlin [ ARHAING U0 3

Review Delete Print Export Backup ff—Closs———— BaCkUp
button

Figure 4-30 Sonoview Screen

4.) Select the exam(s) using the TRACKBALL, the CTRL or SHIFT key on the alphanumeric keyboard
and the right trackball key SET.

The number of all exams, the number of currently selected exams, the number of images and the
capacity of selected images are displayed automatically at the right and upper corner of the exams list.

5.) Click the BACKUP button.
6.) Select the destination for the backup.

NOTE: For destination NET perform Section 3-12-3 "Map Network Drive" on page 3-118 first.

7.) After finishing the backup, select whether the selected exam(s) is to be deleted or not.

]
=] DVD
EXT1 cD Backup complete, Delete selected exam?

=) NET | Cancel | e | a I

Figure 4-31 Backup windows

NOTICE If you select to delete the exam after finishing the backup, it will be absolutely deleted from the hard
disk of the ultrasound scanner Voluson i / Voluson e!

For further information (e.g., Restoring the backed-up exam data) refer to Chapter “Sonoview” in the
Basic User Manual of Voluson i / Voluson e.
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Section 4-6
Software Configuration Checks

4-6-1 System Setup
Press the UTILITIES key and select the SYSTEM item from the “Utilities” menu - which is shown in the
menu area on the left side of the screen. The System Setup desktop offers different pages to check:
Table 4-10  Software Configuration (System Setup) Checks
Step Task Expected Result(s)
1 General: Check Date and Time setting Date and Time are correct
2 General: Check that Location (Clinic Name) is correct Location Name is correct
3 General: Check Language settings desired Language is displayed
4 General: Check EUM Language settings desired EUM Language is displayed
5 General: Check “Display” settings “Display” settings assigned as desired by the customer
6 User Settings: Adjust/check “LCD Brightness” setup displays a complete gray scale
7 User Settings: Check settings of the “Patient ID” fields settings assigned as desired by the customer
8 User Setting: Check all the User Settings settings assigned as desired by the customer
9 P1-P2-P3: Check assignment of the [Print] tab settings assigned as desired by the customer
10 P1-P2-P3: Check assignment of the [Save] tab settings assigned as desired by the customer
11 P1-P2-P3: Check assignment of the [Export] tab settings assigned as desired by the customer
12 Option: Check that all options are set up correct D = Demo, | = Inactive , P = Permanent
13 Network: ) ) . settings assigned as desired by the customer
Check DICOM®, Sonoview and Network configuration
4-6-2 Measure Setup

Press the UTILITIES key and select the MEASURE item from the “Utilities” menu - which is shown in
the menu area on the left side of the screen.
The Measure Setup desktop offers three different pages to check.

NOTICE Parameters and possible adjustments depend on the selected Application.
To view, add, delete, reorder, edit or when creating a new parameter (in the MEASURE & CALC page), it

is very important that all items are chosen correctly and that the relevant item is highlighted.
For further information refer to Chapter 17 in the Basic User Manual of Voluson i / Voluson e.

A

Table 4-11 Measurement Setup Checks

Step Task Expected Result(s)

1 Measure & Calc:

Check all settings for all applications setting assigned as desired by the customer

2 Application Parameters:

Check all settings for all applications setting assigned as desired by the customer

3 Global Parameters: Check all settings setting assigned as desired by the customer
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Section 4-7
Peripheral Checks

4-7-1

Check that peripherals work as described below:

Table 4-12  Peripheral Checks

Step Task to do Expected Result(s)

1 Press the FREEZE key. Stop image acquisition.

2 |Press the E E and/or @ key on the Control Panel. The image displayed on the screen is printed, saved or

exported, depending on the key assignment configuration

Power Supply Adjustment

There are no adjustments on the power supplies. The DC Power is self-regulated. If a voltage is outside
the specified range, it means that something is wrong, either with the power supply itself or with a
component connected to that specific power outlet.
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Section 4-8
Site Log

Table 4-13  Voluson i / Voluson e - Site Log (Paper Documentation)

Date Service person Problem Comments
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Chapter 5

Components and Functions (Theory)

Section 5-1

Overview

5-1-1

Purpose of Chapter 5

This chapter explains Voluson i / Voluson e’s system concepts, component arrangement, and
subsystem function. It also describes the Power Distribution System (PDS) and probes.

Table 5-1 Contents in Chapter 5

Section Description Page Number
5-1 Overview 5-1
5-2 General Information 5-2

Section 5-2-1 "Description of Voluson i / Voluson e Operating Modes" 5-5
Section 5-2-2 "3D/4D Imaging" 5-7
Section 5-2-3 "Block diagram Voluson i / Voluson e" 5-8
Section 5-2-4 "Dataflow Control Description" 5-9
Section 5-2-5 "Description of Software Options" 5-12
5-3 Front End Processor 5-18
5-4 Back End Processor 5-21
5-5 Power Supply Unit 5-28
5-6 Keyboard and Control Panel 5-35
5-7 Display Module and LCD Monitor 5-41
5-8 Peripherals 5-42
5-9 External I/O 5-43
5-10 Air Flow Control 5-44
5-11 Service Platform 5-45
5-13 Service Page 5-52

Chapter 5 - Components and Functions (Theory)

5-1



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Section 5-2
General Information

The Voluson i/ Voluson e is a compact, fully portable, digital beamforming curved and linear array
ultrasound imaging scanner. Weighing only 5 kg / 11 Ibs. (without peripherals), this laptop-style system
is extremely versatile. Depending upon the installed software, it can be used for various applications.

The system can be used for:

- 2D Mode

- M Mode + MCFM Imaging (Color Flow and M Mode)

- Color Doppler Imaging (CFM - Color Flow Mode and PD - Power Doppler)
- Doppler (PW)

- Static 3D and 4D Real Time Imaging (optional)

- Different combinations of the above modes

Display LCD Monitor

ON/OFF Switch

Control Panel —
incl. alphanumeric keyboard
and buttons used to operate
the system

Probe Port

Trackball and
Trackball Buttons

Figure 5-1 Voluson i/ Voluson e Major Components

The Voluson i / Voluson e technology includes advanced power management based on SMBus
(System Manager Bus) and ACPI (Advanced Configuration and Power Interface).
The various power options include:

- Rechargeable Battery (internal/external)
- AC/DC Power Supply (auto-sensing)
- Docking Unit

The system is equipped with a highly efficient power supply, resulting in low power consumption and
minimal acoustical noise.

5-2 Section 5-2 - General Information



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Section 5-2 General Information (contd)

Among other significant features of the Voluson i / Voluson e portable ultrasound system are the
following:

- Integrated, low-power Front End (uses advanced ASIC and FGPA technologies).

- Open connectivity using dual PCMCIA interface and USB

- Bluetooth - wireless connectivity

- Low power (less than 8W), high performance 15" LCD monitor (with fully adjustable contrast
and viewing angle)

- Low profile, backlit Keyboard

The Voluson i/ Voluson e has a digital beam forming system (incorporated in the Front End) which can
handle up to 192 element linear probes by use of multiplexing.

Signal flow travels from the Probe Connector Panel, to the Front End (FE) Electronics, to the Back End
Processor (BEP), and finally is displayed on the LCD monitor and peripherals.

Voluson i/ Voluson e internal electronics are divided into three:

- Front End (FE) Processor
- Back End Processor (BEP)
- Power Supply Unit

Interconnecting signals from the FEP, BEP, keyboard, monitor, and power distribution sub-systems are
routed internally.

Major System Components:

The main functional blocks in the Voluson i/ Voluson e system are listed below, and described in detail
in this chapter, as follows:

»  Front-End processor, see: Section 5-3 on page 5-18

* Back-End processor, see: Section 5-4 on page 5-21

» Primary Power Supply and Rechargeable Battery, see: Section 5-5 on page 5-28
» Keyboard and Control Panel, see: Section 5-6 on page 5-35

» Display Module and LCD Monitor, see: Section 5-7 on page 5-41

» Peripherals, see: Section 5-8 on page 5-42

» External I/O, see: Section 5-9 on page 5-43
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Section 5-2 General Information (contd)

The Voluson i/ Voluson e uses digital beamforming technology which provides high resolution and high
penetration performance. It is a general purpose, software controlled diagnostic portable ultrasound
scanner. Its function is to acquire ultrasound data and to display the data of different modes.

Voluson i/ Voluson e gives the operator the ability to measure anatomical structures and offers analysis
packages that provide information that is used to make a diagnosis by competent health care
professionals.

The Calculation and Report function supports following application packages:

* Abdomen (ABD)

*  Obstetrics (OB)

*  Gynecology (GYN)

+ Cardiology (CARD)

* Urology (URO)

*  Vascular (VAS)

* Neurology (NEURO)

*  Small Parts (SM P)

* Pediatrics (PED)

*  Orthopedics (ORTHO)

The Voluson i / Voluson e supports a variety of linear- and curved array probes for various clinical
applications.

Medical application fields include:

*  Obstetrics

* Gynecology and Fertility
* Radiology

* Internal Medicine

* Neurology

» Cardiology
*  Oncology
*  Urology

*  Orthopedics
* Pediatrics
The system is designed for follow-up expansion.

In addition to the initial operational settings for each transducer pre-programmed in the system, user-
customized parameter settings for each transducer may be inserted by the operator and stored for recall
as needed via the system control panel. System configuration is stored on the hard drive and all
necessary software is loaded from the hard drive on power up.

The user initiates system operation via the control panel and the alphanumeric keyboard.

Biopsy guidelines are provided on screen to assist in the collection of tissue samples, using biopsy
guide adapters offered as an optional accessory.

The system provides the ability to perform remote viewing of images without compression, via DICOM®
3.0 compatible output. Management of patient history is possible by “Sonoview” image-filing function.
High-resolution images are provided by utilizing a technology called digital dynamic receive focusing.

For more detailed explanations of functions and controls refer to the Basic User Manual.
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5-2-1

5-2-1-1

5-2-1-1-1

5-2-1-2

5-2-1-2-1

Description of Voluson i / Voluson e Operating Modes

B-Mode or 2D-Mode

B-Mode or 2D-mode is a two-dimensional image of the amplitude of the echo signal. It is used for
location and measurement of anatomical structures and for spatial orientation during operation of other
modes. In 2D-mode, a two-dimensional cross-section of a three-dimensional soft tissue structure such
as the heart is displayed in real time. Ultrasound echoes of different intensities are mapped to different
gray scale or color values in the display. The outline of the 2D cross-section may be a rectangle,
parallelogram, sector or 360-degree circle, depending on the particular transducer used.

2D-mode can be used in combination with any other mode.

Coded Harmonic Imaging (HI)

In Harmonic Imaging, acoustic aberrations due to tissue are minimized by receiving and processing
the second harmonic signal that is generated within the insonified tissue. Voluson i / Voluson e’s
high performance HI provides superb detail resolution and penetration, outstanding contrast
resolution, excellent acoustic clutter rejection and an easy to operate user interface.

Coded Harmonics enhances near field resolution for improved small parts imaging as well as far
field penetration. It diminishes low frequency amplitude noise and improves imaging technically
difficult patients. It may be especially beneficial when imaging isoechoic lesions in shallow-depth
anatomy in the breast, liver and hard-to-visualize fetal anatomy.

Coded Harmonics may improve the B-Mode image quality without introducing a contrast agent.

M-Mode

In M-mode, soft tissue structure is presented as scrolling display, with depth on the Y-axis and time on
the X-axis. It is used primarily for cardiac measurements such as value timing on septal wall thickness
when accurate timing information is required. M-mode is also known as T-M mode or time-motion mode.
Ultrasound echoes of different intensities are mapped to different gray scale values in the display.
M-mode displays time motion information of the ultrasound data derived from a stationary beam.
Depth is arranged along the vertical axis with time along the horizontal axis. M-mode is normally used
in conjunction with a 2D image for spatial reference. The 2D image has a graphical line (M-line)
superimposed on the 2D image indicating where the M-mode beam is located.

MCFM Mode (M Mode + Color Flow Mode)

Color Flow Mode and Color M Mode are Doppler modes intended to add color-coded qualitative
information concerning the relative velocity and direction of fluid motion within the 2D mode or M
mode image. Color Flow overlays color on the M mode trace using velocity and variance color
maps. The Color Flow wedge overlays the 2D mode image and M mode time line.
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5-2-1-3

5-2-1-3-1

5-2-1-3-2

5-2-1-4

Color Doppler Mode

Color Doppler is used to detect motion presented as a two-dimensional display.
There are two applications of this technique:

* Color Flow Mode (C) - used to visualize blood flow velocity and direction
»  Power Doppler (PD) - used to visualize the spatial distribution of blood

Color Flow Mode

A real-time two-dimensional cross-section image of blood flow is displayed. The 2D cross-section is
presented as a full color display, with various colors being used to represent blood flow (velocity,
variance, power and/or direction). Often, to provide spatial orientation, the full color blood flow cross-
section is overlaid on top of the grayscale cross-section of soft tissue structure (2D echo). For each pixel
in the overlay, the decision of whether to display color (Doppler), gray scale (echo) information or a
blended combination is based on the relative strength of return echoes from the soft tissue structures
and from the red blood cells. Blood velocity is the primary parameter used to determine the display
colors, but power and variance may also used. A high pass filter (wall filter) is used to remove the
signals from stationary or slowly moving structures. Tissue motion is discriminated from blood flow by
assuming that blood is moving faster than the surrounding tissue, although additional parameters may
also be used to enhance the discrimination. Color flow can be used in combination with 2D and Spectral
Doppler modes as well as with 3D mode.

Power Doppler

A real-time two dimensional cross-section of blood flow is displayed. The 2D cross-section is presented
as a full color display, with various colors being used to represent the power in blood flow echoes. Often,
to provide spatial orientation, the full color blood flow cross-section is overlaid on top of the gray scale
cross-section of soft tissue structure (2D echo). For each pixel in the overlay, the decision of whether
to display color (Doppler power), gray scale (echo) information or a blended combination is based on
the relative strength of return echoes from the soft-tissue structures and from the red blood cells. A high
pass filter (wall filter) is used to remove the signals from stationary or slowly moving structures.
Tissue motion is discriminated from blood flow by assuming that blood is moving faster than the
surrounding tissue, although additional parameters may also be used to enhance the discrimination.
The power in the remaining signal after wall filtering is then averaged over time (persistence) to present
a steady state image of blood flow distribution. Power Doppler can be used in combination with 2D and
Spectral Doppler modes as well as with 3D mode.

Pulsed (PW) Doppler

PW Doppler processing is one of two spectral Doppler modalities, the other being CW Doppler. In
spectral Doppler, blood flow is presented as a scrolling display, with flow velocity on the Y-axis and time
on the X-axis. The presence of spectral broadening indicates turbulent flow, while the absence of
spectral broadening indicates laminar flow. PW Doppler provides real time spectral analysis of pulsed
Doppler signals. This information describes the Doppler shifted signal from the moving reflectors in the
sample volume. PW Doppler can be used alone but is normally used in conjunction with a 2D image
with an M-line and sample volume marker superimposed on the 2-D image indicating the position of the
Doppler sample volume. The sample volume size and location are specified by the operator. Sample
volume can be overlaid by a flow direction cursor which is aligned, by the operator, with the direction of
flow in the vessel, thus determining the Doppler angle. This allows the spectral display to be calibrated
in flow velocity (m/sec.) as well as frequency (Hz). PW Doppler also provides the capability of
performing spectral analysis at a selectable depth and sample volume size. PW Doppler can be used
in combination with 2D and Color Flow modes.
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5-2-2

5-2-2-1

5-2-2-2

5-2-2-3

3D/4D Imaging

The Voluson i/ Voluson e Ultrasound System will be used to acquire multiple, sequential 2D images
which can be combined to reconstruct a three dimensional image. These 3D images are useful in
visualizing three-dimensional structures, and in understanding the spatial or temporal relationships
between the images in the 2D sequence. The 3D image is presented using standard visualization
techniques, such as surface or volume rendering.

3D Data Collection and Reconstruction

2D gray scale images including Color Flow or Power Doppler information may be reconstructed.
The acquisition of volume data sets is performed by sweeping 2D-scans with special transducers
(called 3D-transducers) designed for the 2D-scans and the 3D-sweep.

2D ultrasound imaging modes are used to view a two dimensional cross-sections of parts of the body.
For example in 2D gray scale imaging, a 2 dimensional cross-section of a 3-dimensional soft-tissue
structure such as the heart is displayed in real time. Typically, the user of an ultrasound machine
manipulates the position and orientation of this 2D cross-section in real time during an ultrasound exam.

By changing the position of the cross-section, a variety of views of the underlying structure are obtained,
and these views can be used to understand a 3-dimensional structure in the body.

To completely survey a 3-dimensional structure in the body, it is necessary to collect 2D images which
span a volume containing the structure. One way is to sweep the imaging cross-section by translating
it in a direction perpendicular to the cross-section. Another example method is to rotate the cross
section about a line contained in the cross section. The Voluson i/ Voluson e Ultrasound System uses
the automated so called C-Scan for the motion perpendicular to automated B-scan. Once a
representative set of 2D cross-sections are obtained, standard reconstruction techniques can be used
to construct other 2D cross-sections, or to view the collection of the cross-sections as a 3D images.

3D Image Presentation

Several techniques can be used to aid the human observer in understanding the resulting 2D image as
a representation of a three-dimensional object. One is to rotate the volume of data, and present the
resulting sequence of 2D projections to the observer. The changing direction of observation helps the
observer to separate the features in the volume according to their distance from the observer.

3D Rendering

The 3D (volume) rendering is a calculation process to visualize certain 3D-structures of a scanned
volume by means of a 2D-image. The gray value for each pixel of the 2D-image is calculated from the
voxels along the corresponding projection path (analyzing beam) through the volume. The render
(calculation) algorithm, surface or transparent mode, determines how 3D-structures are visualized.

VOXEL
PROJECTION WAY
PIXEL

Figure 5-2 Principle: Volume Rendering
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5-2-4

5-2-4-1

Dataflow Control Description

This section describes functions of Voluson i / Voluson e Boards vs different Operation Modes.

RBF - Transmitter/Receiver “Beamformer” Board
RBI - Radio Frequency “Controller” Board

B-Mode

1)

RBI

The RBI board contains the Clock-Oszillator(60MHz) and PRF-Generator.

It generates(drives) BF(=Beamformer)-ASIC-Clock(60MHz) and Shot-Trigger for the RBF.
Configures RPM (Probe & MUX board) and Beamformer with TX-Frequ, TX-Focus, RX-Focus,
LineNo (lateral Position), TX- Apodisation, RX-Apodisation, Multibeam, etc.

RBI also contains the TX-Power-Reference-DAC.

Furthermore it contains Multibeam-Delnterleave, Subtraction Filter (for HI-Mode,

see: Section 5-2-4-1-1 "Special B Mode Techniques" on page 5-10), DigitalTGC, DC-Canceler,
Mixer (Part of Demodulator), LowPassFilter, Decimation (Pixelrate Conversion),
MagnitudeCalculator (Part of Demodulator), Logarithmic Amplifier, Re-Sample, Edge Enhance
(Contrast Enhancement through differentiation), LineFilter, Blending (adapting Brightness in order
to perfectly combine Nearfield-Frame with Farfield-Frame, FrameFilter.

Multibeam-Delnterleave means: Incoming Pixelorder
shot1pix1-shot2pix1-shot3pix1-shot4pix1 -
shot1pix2-shot2pix2-shot3pix2-shot4pix2...

is converted to the new order:

shot1pix1-shot1pix2-shot1pix3..... - shot2pix1-shot2pix2-shot2pix3.....

After DC-cancelling the signal is mixed with RX-Frequency and brought to LF-Spectrum, where the
LowPassFilter cuts HF. Mixer and Magnitude-Calculator arrange Complex Demodulation, and
Logarithmic Amplifier arrange the conversion from High-Dynamic LinearSignal to the Low-
Dynamik(e.g.8Bit) Log-Signal. Several Postprocessing steps (LineFilter, FrameFilter, ReSample,
Edge Enhance) enable smooth image quality while keeping contrast high.

a.) Direct Memory Access (DMA) section:

B-mode-Data from RBI is written via Signal Processor (SP) Channel 0 into SDRAM Fifo Buffer
memory. DMA Controller 0 transfers the data into PC main memory where scan conversion
is performed per software.

Cine Mode: Reserved area in PC main memory is used.

RBF
The RBF consists of Beamformer-ASIC, TX-Amplifier, RX-TGC-Amplifier, Signal-ADC.
Each RBF (2 boards) can support 32 TX-Channels and 32 RX-Channels.

- TX-Channel: ASIC generates TX-Freq through dividing 60MHz by 2,3,4,5,... and TX-Focus.

- RX-Channel: ASIC generates Sample-Clocks for the ADC, manages RX-Focus (Delay and
Chain-Adder) and Apodization.

3.) Video Section

The result is transferred to PC standard video logic, where the analog VGA signals for the monitor
and standard video timing outputs for LCD display are generated.

Chapter 5 - Components and Functions (Theory) 5-9
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5-2-4-1-1 Special B Mode Techniques

a.) HI (Coded Harmonic Imaging)
In one method of HI the RX-Frequency is doubled, so that the radial resolution is increased
due to the higher RX-Frequency.
The second method of Hl is pulse-inversion: 2 TX-Beams are shot to the same Tissue-location,
one with positive, one with negative polarity. The subtraction of both shots (Subtraction Filter)
brings to bear the nonlinear-echo-reflection-properties of the tissue, which is very useful with
extremely difficult-to-image patients.

5-2-4-2 M-Mode

1.) RBI
see: 5-2-4-1 B-Mode

a.) DMA section

B-mode-Data from RBI is written via SPO into SDRAM Fifo Buffer memory. DMA Controller 1
transfers the data into PC main memory where scan conversion is performed per software,
i.e. the sweep image is generated (scaling and interpolation between lines).
CineMode: CineMode-Memory is the PC main memory.

2.) RBF

see: 5-2-4-1 B-Mode

5-2-4-3 D-Mode (Pulsed Wave Doppler)

1.) RBI
- PRF-generator; see: 5-2-4-1 B-Mode

- After DC-cancelling the signal is mixed with RX-Frequency and brought to LF-Spectrum,
where the LowPassFilter cuts HF.
Mixer and Magnitude-Calculator arrange Complex Demodulation.

a.) DMA section

D-mode-Data from RBI is written via SP1 into SDRAM Fifo Buffer memory. DMA Controller 1
transfers the data into PC main memory where scan conversion is performed per software,
i.e. the sweep image is generated (scaling and interpolation between lines).

CineMode: CineMode-Memory is the PC main memory.

2.) RBF
see: 5-2-4-1 B-Mode
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5-2-4-4

5-2-4-5

5-2-4-6

5-2-4-7

5.-2-4-8

D-Mode Autotrace (draws PC-calculated envelope to D-Spectrum)

1.) RBI
- PRF-generator; see: 5-2-4-1 B-Mode
- After DC-cancelling the signal is mixed with RX-Frequency and brought to LF-Spectrum,
where the LowPassFilter cuts HF.
Mixer and Magnitude-Calculator arrange Complex Demodulation.
a.) DMA section

D-mode-Data from RBI is written via SP1 into SDRAM Fifo Buffer memory.

PC calculates Autotrace-Curve from D-Mode data.

Cine Mode with Autotrace: Cine Mode-Memory for the Autotrace-Curve is inside PC-Memory.
Software has to take care that D-Spectrum and Autotrace-Curve are placed exactly one upon
the other, means: have the same Cine-Shift.

2.) RBF
see: 5-2-4-1 B-Mode

CFM-Mode (Color Flow Mode)
1.) RBI
- PRF-generator; see: 5-2-4-1 B-Mode

- After DC-cancelling the signal is mixed with RX-Frequency and brought to LF-Spectrum,
where the LowPassFilter cuts HF.
Mixer and Magnitude-Calculator arrange Complex Demodulation.

a.) DMA section
see: 5-2-4-1 B-Mode
2.) RBF
see: 5-2-4-1 B-Mode

3.) Video Section
see: 5-2-4-1 B-Mode

3D-Mode (Freezes after 1 volume sweep)
see: 5-2-4-1 B-Mode

Real Time 4D-Mode (nonstop volume rendering)
see: 5-2-4-1 B-Mode

Sonoview write mode (store Image to Sonoview)

1.) RBI
Not used

a.) DMA section
Not used

2.) RBF
Not used

3.) Video Section
standard PC video logic
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5-2-5 Description of Software Options

To activate software options:

1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item from the menu area and then select the OPTION page.

Table 5-2 Software Options at Voluson i

SW-Option at Voluson i Description

3D Mode
] Volume Ultrasound Real Time 4D

ggcl\ﬁid:ﬁﬁa?me 4D, VOCAL - Virtual Organ Computer-aided Analysis
TUI* - Tomographic Ultrasound Imaging

VOCAL* - Virtual Organ Computer-aided Analysis

1
VOCAL seperat option on BT'09

2 Interface for DICOM® 3 Standard |DICOM®

VCI - Volume Contrast Imaging
3 |vCl Note: The option “VCI” is only available if the option “Volume Ultrasound”
is also enabled.

Real Time 4D-Biopsy
4 |RT 4D Biopsy Note: The option “4D Biopsy” is only available if the option “Volume
Ultrasound” is also enabled.

5 | XTD-View XTD-View (Extended View).

6 |SonoAVC SonoAVC - Sono Automated Volume Count

7 |SonoVCAD heart SonoVCAD Heart- Computer Assisted Heart Diagnosis Package
8 | SonoVCAD labor SonoVCAD labor

9 |[STIC STIC (Spatio-Temporal Image Correlation)

10 | SonoNT SonoNT

11 |SonoRS Sono Render Start

E=3 BT Version: The options “RT 4D Biopsy”, “VCI” and “XTD-View” are only applicable at Voluson i systems with
BT 07 software and higher.

E=3 BT Version: The options “SonoAVC”, “SonoVCAD” and “STIC” are only applicable at Voluson i systems with BT 09
software. VOCAL seperat option on BT09.

E=3 BT Version: The options “SonoNT” and “SonoRS” are only applicable at Voluson i systems with BT’ 11 software.
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5-2-5 Description of Software Options (cont'd)
Table 5-3 Software Options at Voluson e
SW-Option at Voluson e Description

1 |DICOM® 3 (Interface for DICOM® 3 Standard)|DICOM®

2 |4D Basic (4D rendering only!) Z?L;;rg:r;Z only, no 3D Mode and no access to volume data)
3D Mode

3 |3D/4D Advanced (3D Mode and Real Time 4D). ETJFT]Z igtion “3D/4D Advanced” is only available if the option “4D
Basic” is also enabled.

4 |Ric Probe applatle s opton s onabied. |

5 |RO Note: The RAB-Probes are only applicable if this option is enabled.

6 | XTD-View XTD-View (Extended View)

7 |SonoVCAD labor SonoVCAD labor

8 |SonoAVC SonoAVC - Sono Automated Volume Count

9  |SonoNT SonoNT

10 |SonoRS Sono Render Start

E=3 BT Version: The options “SonoVCAD labor” and “SonoAVC” are only applicable at Voluson i / Voluson e systems
with BT 09 software.

E3 BT Version: The options “SonoNT” and “SonoRS” are only applicable at Voluson e systems with BT'11 software.

NOTE:

Additional options are not yet implemented in the Voluson i / Voluson e.

Chapter 5 - Components and Functions (Theory)
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5-2-5-1 3D Mode

refer to: Section 5-2-2 "3D/4D Imaging" on page 5-7

5-2-5-2 Real Time 4D

Real Time 4D mode is obtained through continuous volume acquisition and parallel calculation of 3D
rendered images. In Real Time 4D mode the volume acquisition box is at the same time the render box.
All information in the volume box is used for the render process. In Real Time 4D mode a “frame rate”
of up to 25 volumes/second at Voluson i (up to 15 volumes/second at Voluson e) is possible.

By freezing the acquired volumes, size can be adjusted, manipulated manually as known from the
Voluson 3D Mode.

The Voluson i / Voluson e portable ultrasound system supports two 4D Operation Modes.

5-2-5-2-1 Classic Mode
Advanced Mode with dedicated Voluson Volume features

5-2-5-2-2 Smart 4D Mode

Easy/Speedy operation with as few controls as possible;
especially designed for 4D beginners and users who want quick surface renderings.

5-2-5-3 VOCAL* - Virtual Organ Computer-aided Analysis

Diagnosis and therapy of cancer is one of the most important issues in medical care.
The VOCAL - Imaging program allows completely new possibilities in cancer diagnosis, therapy
planning and follow-up therapy control.

VOCAL offers different functions:

»  Manual Contour detection of structures (such as tumor lesion, cyst, prostate, etc.) and subsequent
volume calculation.
The accuracy of the process can be visually controlled by the examiner in multi-planar display.

» Construction of a virtual shell around the contour of the lesion. The wall thickness of the shell can
be defined. The shell can be imagined as a layer of tissue around the lesion, where the tumor
vascularization takes place.

»  Automatic calculation of the vascularization within the shell by 3D color histogram by comparing the
number of color voxels to the number of grayscale voxels.

A NOTICE The option “WOCAL” is not available for Voluson e systems (marked with * in this manual).

5-2-5-4 TUI* - Tomographic Ultrasound Imaging

TUI is a new visualization mode for 3D and 4D data sets. The data is presented as slices through the
data set which are parallel to each other. An overview image, which is orthogonal to the parallel slices,
shows which parts of the volume are displayed in the parallel planes. This method of visualisation is
consistent with the way other medical systems such as CT or MR, present the data to the user.

The distance between the different planes can be adjusted to the requirements of the given data set.
In addition it is possible to set the number of planes. The planes and the overview image can also be
printed to a DICOM® printer, for easier comparison of the ultrasound data with CT and/or MRI data.

A NOTICE The option “TUI” is not available for Voluson e systems (marked with * in this manual).
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5-2-5-5

5-2-5-6

=3 BT Version:

5-2-5-7

=3 BT Version:

5-2-5-8

=3 BT Version:

DICOM®

Voluson i / Voluson e software package providing following DICOM® functionality:

» Storage Service Class

* Print Management Service Class

»  Structured Reporting Service Class

» Storage Commit Service Class

*  Modality Performed Procedure Step Service Class

Sending of reports - Additionally all OB/Gyn measurements can be sent to a PC*.
Receiving of these reports is supported by ViewPoint workstation “PIA” only. All other workstations can
be adapted individually.

* Without using structured reporting.

VCI - Volume Contrast Imaging

Volume Contrast Imaging utilizes 4D transducers to automatically scan multiple adjacent slices and
delivers a real-time display of the ROI.

This image results from a special rendering mode consisting of texture and transparency information.
VCI improves the contrast resolution and therefore facilitates finding of diffuse lesions in organs.

VCI has more information (from multiple slices) and is of advantage in gaining contrast due to
improved signal/noise ratio.

Static VCl is a part of the VCI option, which allow to apply the contrast enhancing VCI method
to 3D data sets after the acquisition.

The option “VCI” is only applicable at Voluson i systems with BT 07 software and higher.

Real Time 4D-Biopsy

For minimal invasive procedures like biopsies, ultrasound is a widely used method to visualize and
guide the needle during puncture. The advantage in comparison with other imaging methods is the real-
time display, quick availability and easy access to any desired region of the patient. The 4D biopsy
allows for real time control of the biopsy needle in 3D multi-planar display during the puncture. The user
is able to see the region of interest in three perpendicular planes (longitudinal, transversal and frontal
section) and can guide the biopsy needle accurately into the centre of the lesion.

The option “4D-Biopsy” is only applicable at Voluson i systems with BT 07 software and higher.

XTD-View (Extended View)

XTD-View provides the ability to construct and view a static 2D image which is wider than the field of
view of a given transducer. This feature allows viewing and measurement of anatomy that is larger than
what would fit in a single image. XTD-View constructs the extended image from individual image frames
as the operator slides the transducer along the surface of the skin in direction of the scan plane.
Examples include scanning of vascular structures and connective tissues in the arms and legs.

The option “XTD-View” is only applicable at Voluson i / Voluson e systems with BT 07 software and
higher.
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5-2-5-9

=3 BT Version:

5-2-5-10

=3 BT Version:

5-2-5-11

=3 BT Version:

5-2-5-12

=3 BT Version:

SonoAVC - Sono Automated Volume Count

This Feature can automatically detect low echogenic objects (e.g., follicles) in a volume of an organ
(e.g., ovary) and analyze their shape and volume. From the calculated volume an average diameter can
be calculated. It also lists the objects according to their size.

“Separation” is controlling a parameter of the segmentation algorithm that defines an initial threshold to
separate objects. Increasing this parameter will prevent objects from being identified as multiple objects
(e.g. when there is noise within the object), but might prevent small objects from being found correctly.

“Growth” is controlling a parameter in the segmentation algorithm that defines the final shape of the
objects found. Increasing this parameter will allow the objects to fit tighter to the visible boundary. A
value too large might cause the objects to grow over the boundary and cover areas no longer part of
the objects of interest.

The option “SonoAVC” is only applicable at Voluson i / Voluson e systems with"'BT 09 software.

SonoVCAD Heart- Computer Assisted Heart Diagnosis Package

VCAD is a technology that automatically generates a number of views of the fetal heart to make
diagnosis easier. At this time it can help to find the right and left outflow tract of the heart and the fetal
stomach.

The option “SonoVCAD Heart” is only applicable at Voluson i with BT 09 software.

SonoVCAD labor

VCAD labor allows for supervision of labor using specific measurements aided by onscreen orientation
marks.

This software has the ability to electronically edit the images, and makes it possible to cut away
“3D artifacts”.

The option “SonoVCAD labor” is only applicable at Voluson i / Voluson e systems with BT 09 software.

STIC (Spatio-Temporal Image Correlation)

With this acquisition method the fetal heart or an artery can be visualized in 4D.
Itis not a Real Time 4D technique, but a post processed 3D acquisition.

In order to archive a good result, try to adjust the size of the volume box and the sweep angle to be as
small as possible. The longer the acquisition time, the better the spatial resolution will be.

A good STIC, STIC CFM (2D+CFM), STIC PD (2D+PD) or STIC HD (2D+HD-Flow) data set shows a
regular and synchronous pumping of the fetal heart or of an artery.

The user must be sure that there is minimal movement of the participating persons (e.g., mother and
fetus), and that the probe is held absolutely still throughout the acquisition period. Movement will cause
a failure of the acquisition. The acquired images are post processed to calculate a 4D Volume Cine
sequence. Please make sure that the borders of the fetal heart or the artery are smooth and there are
no sudden discontinuities. If the user (trained operator) clearly recognizes a disturbance during the
acquisition period, the acquisition has to be cancelled.

* STIC - Fetal Cardio is only available on RAB & RIC probes in the OB/GYN application.
» STIC - Vascular is only available on the RSP probe in the Peripheral Vascular application.

The option “STIC” is only applicable at Voluson i systems with'BT 09 software.
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5-2-5-13

=3 BT Version:

5-2-5-14

=3 BT Version:

SonoNT

SonoNT is an additional function for manual NT (Nuchal Translucency) measurement.
This function supports the user to find the correct position for the NT measurement.
The user can switch between NT Method “Manual” and “Sono NT” (semi-automatic).

A box has to be placed for the NT-ROI. Then the NT-distance is calculated automatically, a graphic
(yellow head-image) and the NT-result are displayed.

If no result is found a temporary warning “No valid NT-distance found!” is displayed.

The option “SonoNT” is only available at Voluson i / Voluson e systems with SW 8.2.0 release.

Sono Render Start

Use Sono Render Start to automatically adjust the render curve to easily separate solid tissue in front
of the render object.

The algorithm looks for the transition from liquids to solid tissue.

The Render Box size transverse to the render direction and the Render Box position will not be
changed.

The option “Sono Render Start” is only available at Voluson i / Voluson e systems with SW 8.2.0
release.
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Section 5-3
Front End Processor

5-3-1 General Information
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Figure 5-4 Front End - Block diagram

The Voluson i / Voluson e Front End (see diagram in Figure 5-4, above) can be divided into two
subsystems:

1.) MID PROCESSOR SUBSYSTEM which includes:

RBI Board (Radio Frequency and tissue processing)
For detailed description, see: Section 5-3-2 on page 5-19.

2.) FRONT END SUBSYSTEM which includes:

RBF Board(s) (each board includes a 32-channel digital Beamformer)
For a detailed description, see Section 5-3-3 on page 5-19.

RPM (Probe & MUX) Board (includes HYMUX)
For a detailed description, see Section 5-3-4 on page 5-20.
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5-3-2 Radio Frequency Interface (RBI) Board

The Radio Frequency Interface (RBI) Board combines the following sub-boards and functionalities:

* FEC (Front End Controller)
* RFT (Radio Frequency & Tissue) processor
* IMP (Image Port)

5-3-2-1 Tasks Performed by the RBI Board
»  System Master Clock generator
*  Transmitter Control
*+ ATGC Control
* Receive Focusing Control
* Analog Test Signal Generator
* High Voltage Control and supervision
*  Probe Sensing
*  Control of MUX board and RBF boards

NOTE: Additional Coax Cable need to be used and connected if system is equipped with GPP5/GPP6 and
RBI4 (See connection on GPP and RBI (Figure 5-6, above).
Not using the cable shows slight PW-mode disturbances. The Coax Cable prevents it.

5-3-3 RBF Boards (Transmitter/Receiver)

The Transmitter/Receiver has 64 channels and is made up of two identical RBF boards.

Each RBF board is a complete 32-channel ultrasound Front End that includes the following features
and functions:

* 32 Transmitters

» 32 Receiving channels, T/R switch, Pre-Amp, TGC, ADC

* 32 channel digital Beamformer
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5-3-4 Probe and MUX Board (RPM)

The Probe and MUX (multiplexer) Board enables acquisition and processing of signals from and to
probes connected to the front panel. The RPM Board has 192 receive/transmit channels, and performs

the following functions:

* Receiving the channels and connecting them to the RBF Boards
*  Probe connector (mounted via a flex print)
* High voltage MUX that selects 64 out of 192 inputs

5-20
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Section 5-4
Back End Processor

5-4-1 Introduction

The Back End Processor (BEP) supports the operation of the Voluson i / Voluson e ultrasound unit and
is the main controller for the system.

The various components that comprise the Voluson i / Voluson e BEP are described in the following
sections:

« ETX SBC Central Processing Unit (CPU) on page 5-22.

« ETX Base Board on page 5-22.

*  Bluetooth Module and Antenna on page 5-23.

* Hard Disk on page 5-24.

+ 15" LCD Monitor on page 5-27
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Figure 5-5 Voluson i / Voluson e Back End Processor - Block Diagram
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5-4-2 ETX SBC Central Processing Unit (CPU)
The ETX SBC Central Processing Unit (CPU), which is mounted on top of the ETX Base Board,
controls and processes the internal Back End Processor operations.
In addition, the CPU supports the Front End via the PCI bus.
The CPU utilized in the Voluson i / Voluson e ultrasound unit is a Pentium 11, 1.4 GHz Processor.
5-4-3 ETX Base Board
5-4-3-1 Overview of ETX Base Board Functions

The ETX Base Board connects all the peripheral modules to the ETX single board computer.
The CPU is mounted on top of the ETX Base Board.

The ETX Base Board provides interfaces to the following components:

- HDD

- PCMCIA modules (PCMCIA only on GPC GPC1-3)
- FrontEnd (RBI) board

- USB ports

- Docking port, speaker phones and speaker jacks

- External VGA monitor

- Fans

- Power supply

A view of the ETX Base Board showing the location of the various connectors is provided in
Figure 5-6 on page 5-22.

HDD
Connector

Eﬂ""

RTC
Battery

Battery
Connector

PCMCIA
Connector

Docking
Connector

Connector

FAN
Connectors

Connector

Figure 5-6 ETX Base Board (bottom) and Connectors
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5-4-3-2

5.4-3-3

5-4-4

5-4-5

5-4-6

LCD Interface Block
The interface to the LCD is via the LCD JILI interface, designed to provide the following:

- A generic interface to LCD panels
- Backlight illumination control

- Backlight ON/OFF control

- Supports LVDS interface

CardBus Interface
The PCMCIA slot supports a single type-ll or a single type Il Card.

The CardBus controller and Power Interface switch supports hot-plug capability.

Bluetooth Module and Antenna

The Bluetooth Module and Antenna enable the Voluson i / Voluson e portable ultrasound system to
operate in a wireless LAN network, which enables the system to connect to external applications, to
save or retrieve data from other network clients.

The Bluetooth module is provided through the upper USB port, using an USB-to-Bluetooth adaptor.

Wireless Network Adapter

The Voluson i / Voluson e has wireless capabilities using the Cisco Aironet Wireless LAN Adapter via
the PCMCIA port.

Wireless Network Interface

The Volusoni/Voluson e supports a Wireless Network Interface based on industry standards to provide
easy-to-use and compatible high-speed wireless connectivity. For details regarding installation, refer to
Section 3-5-4 "Connecting the Wireless Network Adapter/Interface" on page 3-43.

The Wireless Network Interface provides a mobile network connection to the local area network.
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5-4-7 Hard Disk
The Hard Disk is the main storage device of the Voluson i / Voluson e ultrasound unit.
The Voluson i / Voluson e 80 GB Hard Disk, which is controlled by the CPU via signals from the IDE
Bus, is divided into 4 partitions:
C: System partition:
- Operating System (Windows XP or Windows XP embedded), including all Windows settings
(IP-address, Network Name, etc.)
- US-Application Software (UIS APP)
- Global Service Platform Software
- Software Options
NOTE: Voluson i/ Voluson e with Software 6.x.x and 7.x.x: Operating System is Windows XP.
Voluson i/ Voluson e with Software 8.x.x: Operating System is Windows XP embedded.
D: User partition:
- User Presets (Backup) database
- Images (Sonoview), Patient-ID’s and Reports database
- Service database
- System settings database
R: Rescue partition:
- Factory Images of C:Partition for System recovery after HDD (Windows) crash
- Printer Drivers
LINUX partition: (not visible in Windows)
- Linux operating system for rescue functionality
HDD 80GB
System USER Rescue
(~7 GB) (~ 62 GB) (~8 GB)
HDD 160GB [ Nis)] i 2 RESCUE (R:) USER (D)
6.8 ] 7.64 GB FAT32 134.45 GB NTFS
Healthy (System) ‘Healthy (Unkn Healthy Healthy
HDD 320GB RESCUE (R:) USER (Dx)
5 283.49 GB NTFS
Healthy
Figure 5-7 Data Location
5-4-8 Monitoring

The monitoring device is controlled via the SMBus.
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5-4-9 Fan Control

All fans have 3 wires with fan speed control input and actual speed output. Only four fans provide actual
output; the fifth fan provides only On/Off information. All Fans are powered by +12V.

All 5 fans operate simultaneously and are controlled via one output on the Fan Controller.

5-4-10 Temperature Control

Provides ambient temperature inside the system.
All measured temperature values are accessible from the SMBus.
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5-4-11 RTC Battery
The RTC battery provides power to the ETX ‘Real time clock’.

5-4-12 Power Management Block
The Power Management block provides the functionality described below.
¢  Supports Three Power Modes:
- Full performance

- Standby mode
- Shutdown mode

e Battery and External AC/DC Source Status Indicators Control

Voluson-i

AC Adapter
Status LED

Battery
Status LED

Figure 5-8 Status Indicator LEDs on Voluson i / Voluson e

Two sets of LEDs are provided for the following indications:

- Battery status (Green 1 High, Orange 1 Low)
- External AC/DC source status (Green - system is powered from external source)
- In case both or one of the LEDs is flashing, the system is in standby mode.

NOTE: For further details about Indicatons of AC Adapter and Battery Status,
refer to Chapter 7 - How to check System Status Indicator LEDs on page 7-6.

¢ Power On/Off Buttons
Power On/Off Button

- This is an instantaneous push-button
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5-4-13 BackEnd Connectors

5-4-131 External BackEnd Connectors

Table 5-4

External BackEnd Connectors

Figure 5-9 View of the Voluson i / Voluson e Rear Panel

Connector

Description

View

1

LAN 10/100 Base-TX Ethernet network connector

rear connector panel

SVGA Output (VCR option or CRT monitor option)

rear connectors panel

Port for DC IN (AC Adapter)

rear connectors panel

Docking connector

rear connectors panel

5-4-14 15" LCD Monitor

The Voluson i/ Voluson e 15" LCD Monitor incorporates improved XGA-LCD technology, has a power
consumption of approximately 8W, provides a wide viewing angle, and features enhanced contrast

capabilities.

Chapter 5 - Components and Functions (Theory)
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Section 5-5

Power Supply Unit

5-5-1 Introduction

The Power Supply Unit (GPP) provides the Voluson i/ Voluson e system with both Low Voltage and
High Voltage power, and also enables recharging of the battery.

The GPP Unit controls following main functions:

Input switching stage — selects between the external DC source or internal battery
Back End Low Voltage power supply (LVPS)

Standby power supply

Front End Low Voltage power supply (LVPS)

Front End High Voltage power supply (HVPS)

Battery charger

PS ON/OFF control

Micro controller and circuitry (used for monitoring, charger control and auxiliary functions).
The PS communicates with the host CPU via the SMBus.

4D motor power - amplifier

5-5-2 Power Supply Unit Components

As shown in Figure 5-10 below, the Power Supply Unit comprises the following components:

Rechargeable Battery

PS Controller and Monitor

DC Source Selector

Battery Charger

High Voltage Power Supply (HVPS)
Low Voltage Power Supply (LVPS)

PS Unit Ps
Controller & Monitoring
o HVPS

Figure

SM Bus
» DC Source
— Selector ' b g iBS -
Battery -« >
Retiely Charger : P .

5-10 Voluson i/ Voluson e Power Supply Unit Components - Block Diagram
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5-5-3 Power Management

5-5-3-1 Power Operating Modes
The Power Supply unit supports the following operation modes:

Mode Description

Shut Down | ® Front Endis OFF

* BEP is OFF. Only the PMC (Power Manager Controller) is working
(powered by 3.3V_STB [less than 2mal))

* In case an external DC is applied, the PS should be powered and the charger should be
activated (unless the battery is fully charged) in all modes except Scanning to avoid noise
introduction during battery charging.

Standby + The Back End Processor (BEP) is in standby mode.
Scanning * Both Back End & Front End are ON
5-5-3-2 Critical Temperature Sensor

The PS Unit includes a temperature sensor that will shutdown the DC-DC power supply if a critical

temperature is reached inside the PS.
After the temperature settles down the PS will enable the DC -DC operation.
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5-5-4

DC Source Selector

This circuitry selects the source of the power. When the AC DC converter input into the system is higher
than 18V, the system will be powered by the AC DC converter. Otherwise, the selector will look for an
alternative power source (the battery), expecting to receive between 16 and 12V DC.
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5-5-5 Rechargeable Battery Pack Assy (GPA)

The lithium ion rechargeable battery provides power to the Voluson i / Voluson e system whenever an
AC power source is not available. The system is supplied with a lithium ion rechargeable battery pack

(GPA) installed in the battery bay, as standard. It is the 4 feet and provides stable standing.
The Voluson i / Voluson e has built-in charger functionality (see: Section 5-5-6 "Battery Charger" on
page 5-33) and switches automatically from battery operation to AC operation and vice versa.

A fully-charged battery should be capable of powering the system for a minimum of 1 hour. (Lithium ion
batteries last longer than conventional batteries and therefore do not require replacement as frequently).

When system is running, a status icon is displayed in the status bar to indicate the current battery status.

Table 5-5 Battery Status

Status Description

AC Power is on ; no battery present

AC Power is on; battery is full

Battery in use; battery almost empty

Battery in use; fully charged

Battery in use; partly charged

AC Power is on; battery is charging

e =E B
— :

NOTE: To check capacity of the battery, move the cursor over the Battery Icon in the status area.

Capacity: 62 %
Source: Batkery
Battery calibration recommended

Figure 5-11 Battery Capacity check

When shutting down the system, leave the main power cable connected to keep standby and therefore
battery fully charged.
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5-5-5

A NOTICE

NOTE:
A CAUTION

A WARNING

A CAUTION

A CAUTION

A CAUTION

Rechargeable Battery Pack Assy (GPA) (contd)

The battery is automatically charged when the system is plugged into an active wall outlet.
It takes approximately 10 hours to completely charge a flat battery.

If the system is left in the OFF condition (system unplugged from the wall out let) for an extended period
of time (3 to 5 days or more), the system may not boot up or may beep when turned ON. Should this
occur, the system needs to recharge the battery. This could take 15 minutes to as long as 10 hours,
depending on battery age, system input voltage and system temperature. To eliminate draining the
battery, the system should remain plugged into a wall outlet with wall outlet power switch in ON position.

The lithium ion technology used in the system’s battery is significantly less hazardous to the
environment than the lithium metal technology used in some other batteries (such as, watch batteries).

The battery is designed to work with Voluson i / Voluson e systems only.
Only use the batteries authorized by GE.

Used batteries should not be placed with common household waste products.
Contact your local authority for the location of a chemical waste collection program
nearest to you.

The battery has a safety device.

* Do not disassemble or alter it. Charge the batteries only when the ambient temperature is between
0° and 65° C (32° and 149° F) and discharge the batteries between -10° and 55° C (14° and 131° F).

» Do not short-circuit the battery by directly connecting the battery terminals with metal objects.
* Do not heat the battery or discard it in a fire.

* Do not expose the battery to temperature over 60° C (140° F).
Keep it away from fire and other heat sources.

* Do not charge the battery near a heat source, e.g. fire or heaters.
* Do not leave the battery in direct sunlight.

* Do not pierce the battery with a sharp object, hit it, or step on it.

* Do not use a damaged battery. Do not solder a battery.

* Do not connect the battery to an electrical outlet.

If the Voluson i / Voluson e portable ultrasound system is not being used on a monthly basis,
the battery needs to be removed during lengthy non-use period.

To avoid the battery bursting, igniting, or fumes from the battery causing equipment damage,
observe the following precautions:

* Do not immerse the battery in water or allow it to get wet.

* Do not put the battery into a microwave oven or pressurized container.
If the battery leaks or emits an odor, remove it from all possible flammable sources.

* If the battery emits an odor or heat, is deformed or discolored, or in a way appears abnormal during
use, recharging or storage, immediately remove it and stop using it.

« If you have any questions about the battery, consult GE or your local representative.
Storage of battery pack:

Short term (less than one month): 0° C (32°F) - 50° C (122°F)

Long term (more than three months): 10° C (50° F) - 35° C (95°F).
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5-5-6

5-5-6-1

Battery Charger

Introduction

The system is provided with an internal and an optional external battery charger.

The internal Battery Charger is capable of charging the battery pack with up to 0.5C (~3.3A) while
keeping the overall dissipated power below a rated power. The charging rate is controlled based on

keeping the current capacity of AC adapter.

The Battery Charger is used to charge the lithium-lon battery pack that is composed of 12 cells of lithium
battery arranged in three parallel groups of 4 serially connected cells.

The Battery Charger is in compliance with Level 2 of Smart battery Charger Specification Revision 2.0.

Battery Charger specifications are listed in Table 5-6 below.

Table 5-6 Battery Charger Specifications

Description Minimum Nominal Maximum
Output Voltage 12v 14.4V 16.8V
Charging Current N/A (~03530A)
Charger Efficiency 93% 95% 96%
Temperature - Charge 0°cC 45°C
Temperature - Discharge -20°C 60°C
Temperature - Storage -20°C 60°C

Charging Condition:

* Method: Constant Voltage and Constant Current Method
* Voltage: 4.2+/-0.05V /cell
e Current: 0.1A/cell ~ 1.1A/cell (C/5~0.5C)

The PS controller guarantees that under all load and battery conditions the total power consumed by
both the charger and the loads is within the maximum rated power of the unit. When the battery is fully
loaded the charger is disabled and powered-down to reduce any internal power dissipation.

Chapter 5 - Components and Functions (Theory)
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5-5-6-2

Recalibration

The fuel gauge in the battery uses a highly accurate voltmeter, ammeter and time clock to measure
actual charge in and out of the battery pack. In addition, algorithms are built into the smart-battery
circuitry to compensate for the effects of discharge rate, discharge temperature, self-discharge and
charging efficiency, etc.

All these factors combine to provide a highly accurate fuel gauging system. What is also required is the
means to ensure the continued reliability of this system throughout the life of the battery pack.

Also, as the battery ages, the amount of available capacity shrinks - like a car with a fuel tank that
shrinks as it gets older - so each cycle, the "full" point gets a little bit lower.

After a period of time, if the actual capacity of the battery is below 40% of the designed full capacity, it
is recommended to replace the battery. When the condition of the battery reaches this stage it is visibly
noticeable that it does not hold its charge for long periods.

Moreover, if the battery is partially charged and discharged during its application, the battery circuitry
will not detect the true "full" or "empty" reference point and the fuel gauging system may be subject to
drift during use. When the battery detects a drift of >10%, it will set up a flag inside the battery circuitry
to warn that it is necessary to recalibrate the battery.

Therefore, the recalibration is used to re-set the fuel gauge algorithms, re-establish the full and empty
points, and recalculate the actual capacity in the battery. In this way, even as the battery ages, the
accuracy and reliability of the fuel gauge can be retained throughout the life of the battery.

NOTE: Move the cursor over the Battery Icon to check Battery status (see Figure 5-11 on page 5-31).
NOTE: For procedure instructions, refer to Section 3-6-4-2 "Recalibrating the Battery" on page 3-76.
NOTE: The most common cause of calibration failure is overheating of the pack during discharge.
For this reason, keep the charger away from direct sunlight or heat sources.
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Section 5-6
Keyboard and Control Panel
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Figure 5-12 Voluson i/ Voluson e - Control Console
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Table 5-7 Voluson i / Voluson e - key codes
key code Description Voluson i / Voluson e - Functionality X| X | X
1(1) Soft-menu button - function depends on currently selected mode
1(4) Soft-menu button T function depends on currently selected mode
1(2) Soft-menu button + function depends on currently selected mode
1(8) Soft-menu button 4 function depends on currently selected mode
2(1) Soft-menu button - function depends on currently selected mode
2(4) Soft-menu button T function depends on currently selected mode
2(2) Soft-menu button + function depends on currently selected mode
2(8) Soft-menu button 4 function depends on currently selected mode
3 Dop Inv inverts M-Mode trace or Doppler spectrum display
4 HI (Coded) Harmonic Imaging
5 Image Orientation (up/down) alternates Image Orientation up/down
6 Image Orientation (left/right) alternates Image Orientation left/right
7(1) Soft-menu button - function depends on currently selected mode
7(4) Soft-menu button T function depends on currently selected mode
7(2) Soft-menu button + function depends on currently selected mode
7(8) Soft-menu button 4 function depends on currently selected mode
8(1) Soft-menu button - function depends on currently selected mode
8(4) Soft-menu button T function depends on currently selected mode
8(2) Soft-menu button + function depends on currently selected mode
8(8) Soft-menu button 4 function depends on currently selected mode
9 Power/Standby ON/OFF On/Off switch of the system
10 Sliders TGC Slider Control
11 Active Mode if mode combinations are used, button switches between mode -gain controls
12 Gain rotary control to adjust the sensitivity (brightness) of the entire image
13 Patient data (PID) call-up of the patient data entry menu
14 Alt no function
15 Caliper Generic Measurements
16 Calc Calculation (tables)
17(4) Depth (up) Penetration Depth UP
17(8) Depth (down) Penetration Depth DOWN
18 Archive Sonoview - Image management
19 PW-Mode PW-Mode (Pulsed Wave Doppler)
20 CFM-Mode(s) Color Flow Modes (Color or Power Doppler)
21 Auto (OTO) Automatic Optimization
22 Clear to clear graphics, measurements and annotations on the screen
23 M-Mode M-Mode (Motion Mode)
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Table 5-7 Voluson i / Voluson e - key codes
key code Description Voluson i / Voluson e - Functionality X| X | X
24 Trackball pointer displays a cursor for menu and image operations
25 Dual Format (V) Dual-Screen format (vertical distribution)
26 Quad Format Quad-Screen format
27 Single Format Single-Screen format
28 P1 programmable key
29 P2 programmable key
30 P3 programmable key
31 Magnifier (Zoom) Activates/Deactivates Zoom mode
32 Exit Exit current menu
33 Freeze Read/Write (Freeze/Run)
34 Trackball button left trackball key
35 Trackball button middle trackball key
36 Trackball button right trackball key
37 Trackball Trackball (mouse position) positions the cursor
38 2D-Mode 2D-Mode (B-Mode)
39 Acquisition Mode 3D/4D invokes 3D Volume mode or Real Time 4D mode (continuos volume sweep)
40 Report call-up of the Patient report page
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5-6-1 Keyboard and Control Panel Layout

Figure 5-13 below illustrates the layout of the Voluson i / Voluson e keyboard and control panel.
The buttons and controls are grouped together for ease of use; the different areas of the keyboard and
control panel include the following:

- Soft-menu Buttons — part of the Extended Keyboard

- On/Off Switch

- TGC - Slider Controls

- Alpha-numeric Keyboard

- GAIN Rotary Knob

- Extended Keyboard

- Trackball and Trackball buttons

| ]
0 090%:%|20

Soft-menu Buttons

G—— On/Off Switch

2 3 5 6 8

TGC - Slider Controls

|
FJL

Alpha-numeric Keyboard

Gain Rotary
(Active Mode)

mode

®) 99999) [

Extended Keyboard

Trackball and
Trackball buttons

Figure 5-13 Voluson i / Voluson e Keyboard and Control Panel Layout

The Voluson i/ Voluson e keyboard unit comprises the main user-interactive devices: an alphanumeric
keyboard, a 1.5” trackball, and an Extended keyboard. In addition, it includes one or more printed circuit
boards (PCBs) designed to carry the various electronic components - these include the keyboards’
controller, TGC potentiometers, USB Hub, and backlight illumination.
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5-6-2 Keyboard and Control Panel Components
5-6-2-1 Power ON/OFF Button
The Power On/Off button receives 3.3V from the BEP. Once shorted, this voltage is routed to the PMC
which will activate or perform the appropriate task, as required.
5-6-2-2 Lid ON/OFF Switch
The Lid On/Off switch is activated by a magnet located in the LCD frame (on the left side). Once the lid
of the system is closed completely, the magnet is positioned above the lid switch which causes the
contacts of the switch to short at 3.3V to the PMC. The 3.3V is generated by the BEP.
5-6-2-3 Alphanumeric Keyboard
The Voluson i / Voluson e alphanumeric keyboard, with a key arrangement similar to that of a laptop
keyboard.
The alphanumeric keyboard supports all standard alpha-numeric functionality, such as, auto-repeat,
standard ASCII output codes, etc.
Specially designed, high-quality key caps - together with controllable backlighting - provide a keyboard
that is comfortable and easy to use.
The upper row of functional keys (F1 - F11), are assigned to specific ultrasound functions.
5-6-2-4 TGC Sliders

There are six linear Time Gain Compensation (TGC) sliders located to the right of the alphanumeric
keyboard (refer to Figure 5-13 on page 5-38). These keys, that slide horizontally, are used to
compensate for depth-related attenuation in an image.
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5-6-2-5 Gain Rotary (Active Mode button)

The Gain Rotary (located below the TGC Sliders - see Figure 5-13 on page 5-38) has a push button at
its center. This is used to toggle between Active and Inactive mode.

5-6-2-6 Extended Keyboard

The Extended keyboard (see Figure 5-13 on page 5-38) is the ultrasound- specific keyboard which is
used to activate the ultrasound system.

5-6-2-7 Trackball
The Voluson i/e control panel has a 1.5” trackball centrally located to provide easy operation.
The currently activated function of the trackballs is displayed in the status area on the monitor screen.

The trackball supports a variety of basic PC operations and specific ultrasound controls.

5-6-2-7-1 Trackball Buttons
The 5 buttons surrounding the Trackball can be divided into two groups:

left-, right-, upper Trackball key

v \a/ N\ i
léd AN These are equivalent to the normal PC mouse.
. “mouse click left” = left/right trackball key / “mouse click right” = upper trackball key
The status and the currently activated function of these keys is displayed on the monitor screen.

Menu Pointer [Cursor] and HR-Zoom [Loupe] Button

\{ /-i—g—;;/
" \ These buttons, even though located beside the trackball, are part of the External Keyboard,
/ ’ \ and not part of the Alphanumerical or regular trackball buttons.

5-6-2-8 Key and Backlight lllumination
Keys on the control panel (extended keyboard) are illuminated according to their availability, as follows:

- Green- key function is currently active.

- White- key function is available (but not active) in the currently-selected scanning mode and/
or options enabled.

- No illumination- key is not available in the currently-selected scanning mode and/or options
enabled.

5-6-2-9 USB Hub
The USB hub drives the following devices:

* Keyboard controller
» Two general purpose ports
*  (current up to 500 mA per port, over-current limit should be used).
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The Voluson i/ Voluson e’s Display Module (GPD) consists of the 15” LCD Monitor in XGA (Extended
Graphic Array) technology with built-in backlight lamp, flex connector board to the instrument, backlight
inverter board, microphone (not available with SW 8.1.2 and higher),

lid switch magnetic and the mechanical parts.
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Section 5-8

Peripherals

5-8-1

Introduction

The following peripherals are used with the Voluson i/ Voluson e portable ultrasound system:

VCR (connected via VGA-to-video converter)

DVD recorder (connected via VGA-to-video converter)
Black & White Digital Printer (connected via USB)
Color Digital Printer (connected via USB)

Color Deskjet Printer (via Bluetooth Adapter)

Bluetooth Adapter (connected via USB)

DVD+R/RW (connected via USB)

USB Flash Memory device 512MB (connected via USB)
Wireless Network Adapter (connected via PCMCIA)
Wireless Network Interface (connected via USB port)

*  Footswitch
5-8-1-1 Recording Tools

5-8-1-1-1 VCR and Video Converter
The VCR is controlled from the units front panel. Operation is completely independent of the
Voluson i / Voluson e system. One must obtain the appropriate PAL or NTSC VCR in accordance
with the regional standards. The VCR is connected to the system via a VGA-to-video converter; the
video converter must be set up to fit the regional standards.
For details see Figure 3-72 on page 3-57.
In some regions, the VCR is used as an official patient information back-up device. To obtain the
maximum image quality it is recommended to use S-VHS video tapes and make sure that the VCR
is setup for High Quality recording.

5-8-1-1-2 DVD Recorder and Video Converter
The DVD recorder is controlled from the units front panel. Operation is completely independent of
the Voluson i/ Voluson e system. The DVD recorder is connected to the system via a VGA-to-video
converter; the video converter must be set up to fit the regional standards.
For details see Figure 3-77 on page 3-62.

5-8-1-2 Printers

5-8-1-2-1 Black & White Digital Printer
The B&W Printer receives image data via the USB port. The print command is controlled by the
keys P1, P2 or P3 on the Voluson i / Voluson e control panel (depends on system configuration).

5-8-1-2-2  Color Digital Printer
The Color Printer receives image data via the USB port. The print command is controlled by the
keys P1, P2 or P3 on the Voluson i / Voluson e control panel (depends on system configuration).

5-8-1-2-3 Color Deskjet Printer
Normally, a Color Deskjet Printer is used to print out reports and exams, but in some cases also
ultrasound images. It is controlled via Bluetooth Adapter.
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5-8-1-3 DVD+(R)W Drive (Writer)
The portable DVD+R/RW Drive (Writer) is used to backup images and reports. In addition, it is used as
the main source of software upgrades and other service utility operations. The DVD+R/RW drive can
read/write CDs and +DVDs. It is controlled by the BEP via the USB port.
5-8-1-4 Wireless Network Adapter
The Voluson i/ Voluson e supports a unique type of Wireless Network Adapter. For details regarding
type and installation, refer to Section 3-5-4 "Connecting the Wireless Network Adapter/Interface" on
page 3-43.
The Wireless Network Adapter provides a mobile network connection to the local area network.
The Wireless Network Adapter is supported via the PCMCIA port.
5-8-1-5 Wireless Network Interface
The Voluson i / Voluson e supports a unique type of Wireless Network Interface. For details regarding
type and installation, refer to Section 3-5-4 "Connecting the Wireless Network Adapter/Interface" on
page 3-43.
The Wireless Network Interface provides a mobile network connection to the local area network.
The Wireless Network Interface is supported viathe USB port.
5-8-1-6 Footswitch

The Footswitch is used for comfortable system control when no hand is free.
To adjust function of the Footswitch (Left/Right) see: Section 3-8-1-4 on page 3-100.

Section 5-9
External 1/0

Figure 5-14 View of the Voluson i / Voluson e Rear Panel

) Two interchangeable USB ports (Printers, DVD+R/RW Drive and other peripherals)
) Docking connector (connector for Voluson Station Docking Adapter)

) Port for DC IN (AC Adapter)

.) SVGA Output (VCR option or CRT monitor option)

) LAN 10/100 Base-TX Ethernet network connector

) PCMCIA port for PC card (Wireless LAN; only available at GPC1-3)

7.) Ejection lever for PCMCIA device
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Section 5-10
Air Flow Control

5-10-1 Air Flow Distribution

The Voluson i / Voluson e cooling system includes five fans which are controlled by the PMC on the
ETX baseboard. The fans suck air out of the system through the side vents, removing the warm air from
around the internal components of the Voluson i / Voluson e - see Figure 5-15 below.

The structure of Voluson i/ Voluson e internal components has been designed to provide the best
thermal conduction, allowing the maximum amount of heat to be removed from the system. It is crucial
that the system ventilation access is not blocked; a distance of at least 20 cm from right and left of the
system should be kept clear. In addition, operating the system in an unclean environment could
introduce foreign objects into the unit and create blockage of the airflow, which may eventually cause
irreparable damage to the system. There are therefore some minimal environmental conditions that
should be provided for optimum operation of the system - for details and recommendations, refer to
Table 2-2 on page 2-1.

Periodically, it may be necessary to clean the internal components of the system. This task should be
performed by qualified personnel - refer to Chapter 10 - Care & Maintenance on page 10-1 for more
details.

Fan Assembly B
(5 fans)

Figure 5-15 Airflow through the Voluson i/ Voluson e System
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Section 5-11
Service Platform

5-11-1

5-11-2

5-11-2-1

Introduction

The Service Platform will increase service productivity and reduce training and service costs.

Access / Security

The Service Platform has different access and security user levels.
Each user is only granted access to the tools that are authorized for their use.

» Local Access: via System Setup - SERVICE page

* Remote Access: This offers GE technicians the possibility to view the entire customer’s desktop
and operation system. Remote access to the Voluson i / Voluson e scanner requires permission
and customer input to run diagnostics.

Local Access

1.) If not already in read mode, FREEZE the image.

) Press the UTILITIES key on the keyboard and then select the SYSTEM item from the menu area.
.) Select the SERVICE page, enter the password SHE and then click the ACCEPT button.
)

)

Click the CSD button.

As soon as the GEMS Service Home Page appears, select “Operator” from the pull-down menu,
enter the password uls and then click [Okay]

Service Login

Hospital Name:
System Type: Volusoni

A an| select: Operator
Select User Level | Operator hs

Enter Password  |[ees| -4——— enter password: uls

£z

Figure 5-16 Service Login

The Common Service Desktop (CSD) is started and the [Home] page - containing basic System
Information - appears. The navigation bar at the top of the screen allows to select different tools.

For more detailed information and description refer to Section 5-12 on page 5-47.
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5-11-2-2

NOTE:

with Software 6.x.x and 7.x.x

NOTE:

(%)  System Setup

Remote Access

This offers GE technicians the possibility to view the entire customer’s desktop and operation system.
Remote access to the Voluson i / Voluson e scanner requires permission and customer input to run
diagnostics.

Be sure the Voluson i / Voluson e is connected to the Internet and service platform is configured
properly.

If a GE Service technician requests remote access to your Voluson i / Voluson e scanner, activate the
service platform as described below.

A.) If not already in read mode, FREEZE the image.

B.) Press the UTILITIES key on the keyboard and then select the SYSTEM item from the menu area.
C.) Select the SERVICE page, enter the password SHE and click the ACCEPT button.

Activate/Deactivate
Service Platform

Activate/Deactivate
Service Platform

Vokason
08072006 08:40:48 PM {:EGJ SyStenj Se[uP 06.05.2008  10:48:36 AM

System Serial Number: F020¢ |
Fl from |
e external device
cso Printes
7 50 Printer A o
Delete all patients... Debete ol patients...
Procrss Lopg oeess Lagpe
Battery Calibeation Battery Calbration
Keyboard Layoud... Keyboard Layou...
[ T
Buffarsize [kil]
40 -
L= Exit
SavesSluit Exit SavesExit

with Software 8.x.x
Figure 5-17 Service Tools window

D.) Click on the ACTIVATE SERVICE button. (The button changes to DEACTIVATE SERVICE.)

Visual information about the network status is shown in the status area on the right side of the screen.

BLUE = ACTIVATED
Remote Service Access

GREEN = DEACTIVATED
Remote Service Access

(=D

Figure 5-18 Remote Service Access - Network Status Icon
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Section 5-12

Common Service Desktop (CSD)

5-12-1

Internationalization

The user interface provided by the service platform is designed for GE personnel and as such is in
English only. There is no multi-lingual capability built into the Service Interface.

There are different possibilities to access the Common Service Desktop and its available features:

1.) Local Access via System Setup - SERVICE page
2.) Remote Access requires customers permission
As soon as the Common Service Desktop (CSD) is started, the Service [Home] Page appears

Svystem Service Section System Information

Systern Location not set

System Type Wolison 1
Systern [P Address 3.2457.134
Application Status Funning

Use the top level buttons to access System Service Utilities

Figure 5-19 Common Service Desktop - Home

The navigation bar at the top of the screen allows to select from following tools:

Error Logs on page 5-48
Diagnostics on page 5-48
Image Quality on page 5-49
Calibration on page 5-49
Configuration on page 5-50
Utilities on page 5-50
Replacement on page 5-51
PM on page 5-51
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5-12-2 Error Logs

When the Error Logs page is selected, different log viewing options are available.
Log Viewer is displayed in a seperate window.

Image Buality Calibration Canfiguration Uilities Replacemant

Figure 5-20 Common Service Desktop - Error Logs

5-12-3 Diagnostics
The Diagnostic page uses a web-controlled user interface to provide access to common service
components and perform diagnostics. There are two types of “Common Diagnostics”:

* Non-Interactive: The tests are performed without the user’s intervention.

» Interactive: The user is required to perform an operation on the ultrasound unit in order for the test
to be completed successfully. This option is not applicable when used remotely.

Utilities
~

Figure 5-21 Common Service Desktop - Diagnostics
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5-12-4 Image Quality
NOTE: This page is not populated in this version.
Error Logs Dizgnostics t I::a:ﬁrati-:-n Configuration I_Itﬁtie-_:
‘4 Tmage This is the Image Quality Application Areal
Figure 5-22 Common Service Desktop - Image Quality
5-12-5 Calibration
NOTE: This page is not populated in this version.

Error Logs Dizgr. cs nag Lialit: aticr Corfiguration Ltilities Replacernant

@ . e =

Calibration This 15 the Calibration Application Area |

Figure 5-23 Common Service Desktop - Calibration
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5-12-6 Configuration

In the Configuration page, you can view and modify different device informations and configurations
in the “Questra Agent Configuration” option field.

7 GEMS Service Home Page - Service Browser

W lag Gagele bekdslly  Cesbesin

@ @ i -
o Configuration Bevcn_information | Advanced Configuraton | Prosy_Config ition
8 Questra Ager Confipmasen
[
Sl st
Davvice Dessca iption Ao descrighos
Ty Lirarspusned Wolusand
Rt st e O _Mealhars
Pracct rhon
oo Vel Bon
Wi wion 0
ity Denaca Configas stions SET

Figure 5-24 Common Service Desktop - Configuration

& NOTICE Remote access is ONLY possible if the service platform is properly configured (either by the user
or a GE technican at site). Operation see: Section 7-5-3 "CSD: Configuration" on page 7-13.

5-12-7 Utilities

The Utilities page contains a variety of Windows utility tools to indicate the status of the system,
in addition to various other tools.

Error Logs Diagnostics Irnage: Guality Calibration Corfiguration ‘ 4 Replacarmant

‘o UtilitiesTools Thiz iz the Utilities/Tools Application Areal
By Common Thilities

~1@] Disk Usage

-1@] [P Confizuration

~19] Network Status

8] Windows Services

-] User Accounts

~19] Shared Resources

~1@] Disk Defragmenter

18] Gather Logs Ttility

18] Image Viewer Utility

3] Image Compress & Delete Tl
BEi_| Scanner Thilites

{#] Dicom Verifir

Figure 5-25 Common Service Desktop - Utilities
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5-12-8 Replacement
NOTE: This page is not populated in this version.

5-12-9

NOTE:

Calibration Configuration Ltilities

o

"4 Replacement This is the PARTS Application Areal

Figure 5-26 Common Service Desktop - Replacement

PM

This page is not populated in this version.

Error Logs Diagnostics Image Quality  Calibration Carfiguration Utilities

— PM This is the Planned/Preventive/Proactive Maintenance Application Areal

Figure 5-27 Common Service Desktop - PM
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Section 5-13
Service Page

5-13-1 Introduction

The Service Page contains specific software/hardware test modules, system setup, update, etc. for

Voluson systems only.

5-13-2 Service Login

A

NOTICE Extended Access (for GE field engineers only) see:
Section 5-11-2-1 "Local Access" on page 5-45.

1)
2.)
3.

Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
Select the SYSTEM item from the menu area to activate the setup desktop screen.
) Select the SERVICE page. The “password window” appears automatically.

4.) Enter the password SHE and click the ACCEPT button to display the Service Tools window.

System Setup

[ General [tiser Sotiings [ 19261 | Optians service ‘f_-mim

System Serial Number:

08072006  08:40:48 PM

Auto Tester — s “ iuuns«na.. Manfar Tost <—

nowamm...

Update mw*\

Activate Service

Monitor Test
Printer

Service Desktop

Delete all patients KavEd T e
= !
Buffersize [kB]

TCP/IP Buffersize ——p«0 - =

Export System Data

Battery Calibration
Keyboard Layout

Figure 5-28 Service Tools window with Software 6.x.x and 7.x.x
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Volson

‘:EFJJ System Setup 06.052008  10:48:36 AM

[ Genrai (s setings [ Pipars [ opoems (WY T-:fzﬂ-m:::-

Systom Serial Number: BO0Z0C

Activate Service

Auto Tester — Monitor Test

Printer

Update

Service Desktop
Export System Data

Delete all patients

A Battery Calibration
| TcPap |

Buffarsize (k] K b d L t
TCP/IP Buffersize——p_ I | ~ eyboard Layou

Figure 5-29 Service Tools window with Software 8.x.x
5-13-2-1 Auto Tester File

Autotest is a log function of customer activities. It records all user actions (scanning, entries, performing
Calculations, review of Patient Reports, etc....). It is possible to safe (record) as file on HDD.
But also export to DVD/CD can be done to allow replay of the records on other units.

A NOTICE For intermittent problems this file can be requested from the Service Engineer or customer.
It is possible to burn this file on DVD/CD+(R)W.

Operation see: Section 7-6 "How to use the Auto Tester program" on page 7-14.
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5-13-2-2 Update

5-13-2-2-1 FMI from DVD

By means of the FMI FROM DVD button, the Systems C:\ image is partly or completely updated.
The System Software parts to be upgraded depend on contents of the used System DVD.

PRECONDITION: The “Boot priority order” in BIOS has to be 1. IDE 0, 2. USB CDROM.

NOTE: During “FMI from DVD” the used system configuration (incl. Full Backup) will be stored on R:\.
The previously used System configuration (before FMI from DVD was performed) is simply restored
by activating the “Rollback” function. Operation see: Section 5-14-1-3 on page 5-58.

5-13-2-2-2 FMI from external device
By means of the FMI FROM EXTERNAL DEVICE button, the Systems C:\ image is partly or
completely updated.

The System Software parts to be upgraded depend on contents of the used System Media
(DVD, System Stick).

PRECONDITION: The “Boot priority order” in BIOS has to be 1. IDE 0, 2. USB HDD.

NOTE: During “FMI from external device” the used system configuration (incl. Full Backup) will be stored on
R:\.The previously used System configuration (before FMI from external device was performed) is
simply restored by activating the “Rollback” function. Operation see: Section 5-14-1-3 on page 5-58.

5-13-2-2-3 ASI - Additional Software Installation

Click the @ button to install additional software (e.g., Process Logger).
The Software parts to be installed depend on the contents of the System Media
(DVD, System Stick) that is used.

5-13-2-3 TCP/IP Buffersize

The TCP/IP Buffersize selects the amount of buffer memory used for DICOM® transfers (both
directions).

5-13-2-4 Activate / Deactivate Service...

This offers GE technicians the possibility to view the entire customer’s desktop and operation system.
Remote access to the Voluson i / Voluson e system requires permission and customer input to run
diagnostics.

If a GE Service technician requests remote access to your Voluson i / Voluson e scanner, activate the
service platform as described in Section 5-11-2-2 on page 5-46.

5-13-2-5 Common Service Desktop (CSD)

Access to the Common Service Desktop (CSD) by entering security user level and password.
Activate the service platform as described in Section 5-11-2 on page 5-45.
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5-13-2-6

Delete all Patients
1.) Clickthe DELETE ALL PATIENTS... button. Following WARNING message appears on the screen.

9 \WARMIMG:

Do you really wank ko delete all patients, studies, images and measure report data 7

|J Yes | | Ho |

Figure 5-30 Warning message

A WARNING If you select the YES button, all patients data, studies, images and measure report data

5-13-2-7

5-13-2-8

5-13-2-9

5-13-2-10

5-13-2-11

5-13-2-12

A WARNING

5-13-2-13

A

NOTE:

NOTE:

will be deleted permanently from the hard disk and cannot be recovered!

Export System Data

Select the EXPORT SYSTEM DATA button on the “Service Tools” page to Full Backup the System
State. This includes dump-files and text files, the full Service Database informations about probes,
boards, Software, Options and the Event Log File to the DVD Drive.

Operation see: Section 7-4-2 "Export Log’s and System Data" on page 7-9.

Battery Calibration

Select the BATTERY CALIBRATION button to perform fuel gauge recalibration of the battery.
Operation see: 3-6-4-2-1 "Recalibration by means of Internal Battery Charger" on page 3-77.

Keyboard Layout

To change the keyboard layout to different languages.
Operation see: Section 6-9 "Modification of Keyboard Layout" on page 6-10.

Reconfigure the layout of the keyboard is only useful by changing the concerned keys also.
see: Section 8-7 "Replacement of Key Caps (by special native language keys)" on page 8-25.

BootUp Screen

With this button you can give in your own name. You can see it, when you Bootup the Voluson i/
Voluson e.

Monitor Test

Select the MONITOR TEST button to perform color calibration.
Operation see: Section 6-3 "LCD Display (Monitor) Adjustment" on page 6-2.

Printer

Installation of printers or editing their settings is possible without entering the Windows Desktop.
Operation see: 3-7-4 "Printer Installation manually" on page 3-87.

Only accessories explicitly recognized and released by the system manufacturer GE
may be used in connection with the system.

Probe EEPROM

“Probe EEPROM?” is available from software 8.2.2 and software CC200 BT’14 and higher.

NOTICE It is recommended to connect and re-program one probe after the other.
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2.) Select the Check and/or choose correct probe name from the pull down menu.

A CAUTION DO NOT assign wrong coding (e.g., programming a RAB to a RIC probe).

An inaccurate probe programming will mostly likely damage the probe and/or system.

Probe EEPROM [x]
o lihooeeanobeNmOFl eg:uhmdec\maleobeJD: 2 CheCk and/or Choose
[ (s - — — probe form pull down menu
sng, | 3HHKRZ -« f check and/or enter
o T } — — probes serial number
Bevat R [ [ select “Today” from
RottnShitCor: | [ [ pull down menu
FolalionéingeCor: [ ( (
'~ o«=@— Confirm with OK
Cancel |

Figure 5-31 Probe EEPROM screen

3.) Check and/or enter probes Serial Number in the appropriate [SNQO] field.
4.) Select “Today” from the Start date pull down menu.

NOTE: DO NOT disconnect the probe during the re-programming process!

Probe ID and coding is assigned to the probe that is connected to the selected port.
5.) Confirm with
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Section 5-14
Boot Screen Functions

5-14-1 Overview

Following LINUX supported functions are available as soon as the “Boot Screen” appears:

Voluson —_|

. =
) | Uoluson
GE-Service ——— g GE-Service

Rollback ———% Roliback
Hemtect

Memtest —

Figure 5-32 Boot screen

& NOTICE After 3 sec. without pressing any key, the system will boot-up in windows (= Voluson item).

If you missed step 2, retry again with CTRL + ALT + DEL.

5-14-1-1 Voluson

The System will boot-up in windows. The Ultrasound Application is started.

For details refer to Section 3-6-2-1 "During a normal boot, you may observe" on page 3-71.

5-14-1-2 GE-Service

This function MUST NOT be used by the customer!

Chapter 5 - Components and Functions (Theory)
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5-14-1-3

select [OK] - [ <Cancel>

Rollback

This function offers the possibility to simply restore the previously used system configuration (rollback),
which was stored on R:\ during “FMI from DVD”.
1.) Turn system OFF and then back ON.

2.) As soon as the “Boot Screen” appears (see: Figure 5-32 on page 5-57), press the PG DN
[{ Arrow down] key on the keyboard until the Rollback item is highlighted, then press ENTER.

3.) When the following WARNING message appears, press the « [Arrow left] button to highlight OK
and then press ENTER.

T T
| HABRNING: The system is about to restore
to a previous stored system configuartion (rollback)?

Figure 5-33 Warning message

After performing the rollback, the system reboots.
The Ultrasound Application is started and finally the 2D screen is displayed on the monitor.

5-14-1-4 Memtest
Starts the PC Memory Test.
Operation see: Section 5-14-2 "Memory Check in LINUX" on page 5-59.
5-58 Section 5-14 - Boot Screen Functions



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

5-14-2 Memory Check in LINUX

1.) Turn system OFF and then back ON.

2.) As soon as the “Boot Screen” appears (see: Figure 5-32 on page 5-57), press the PG DN
[{ Arrow down] key on the keyboard until the Memtest item is highlighted, then press ENTER.

The PC Memory Test will start automatically and will take about 2.5 hours.

& NOTICE After 3 sec. without pressing any key, the system will boot-up in windows.
If you missed step 1, retry again with CTRL + ALT + DEL.

If there are errors they will be listed.

BAK - 1815M 18154
1 1l IEIreee

Iitel i05506H/GHE B8 Mz # Mobile Platforn
RAK : 166 WHz (DOR333 s .

P 2.9=3=3-17
1Tine Cached PRsvdMem MemMap Cache ECC Test Pass

elapsed test time H:PA:Z8  181SM  952BK eB28-5td on off Std @

list of errors

ESC)Reboot  (clconfiguration (SPiscroll_lock (CR)scroll_unlock
Figure 5-34 Memory check in LINUX

A NOTICE After one cycle (~ 2 hours) the memory check starts again. To interrupt the test, press the ESC key.

If you don’t interrupt the memory test by pressing the ESC key, it will perform never ending cycles of
memory checks.
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Chapter 6
Service Adjustments

Section 6-1
Overview

6-1-1 Purpose of Chapter 6

This chapter describes how to test and adjust the mechanical capabilities of a scanner that may be out
of specification. Although some tests may be optional they should only be performed by qualified
personnel.

Table 6-1 Chapter 6 Contents

Section Description Page Number
6-1 Overview 6-1
6-2 Regulatory 6-1
6-3 LCD Display (Monitor) Adjustment 6-2
6-4 Network Speed Settings 6-5
6-5 Modo Cart Height Adjustment 6-6
6-6 Dock Cart Height Adjustment 6-7
6-7 Dock Cart light Height Adjustment 6-8
6-8 Voluson Station Height Adjustment 6-9
6-9 Modification of Keyboard Layout 6-10

6-10 Daylight Saving Time (DST) - New Dates 6-12

Section 6-2
Regulatory

Verify, where applicable, that any regulatory information or tests required by national law are present
and accounted for, and any regulatory tests required by national law are performed and documented.
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Section 6-3
LCD Display (Monitor) Adjustment

6-3-1 Color Calibration

1.) Press the UTILITIES key on the keyboard and then select the SYSTEM item.

2.) Select the SERVICE page, enter the password SHE and click the ACCEPT button.
3.) Select the MONITOR TEST button in the “Service Tools” menu.

4.) Confirm the “Monitor Test” message with E

The Monitor Test main menu appears on the screen.

.

NOMNE

Color Calibration

EXIT

Figure 6-1 Monitor Test - Main menu

5.) Select the “Color calibration” icon and press the right/left trackball (Screen becomes white).
- WHITE is displayed without any tint (discolor) or colored pixels.

6.) Press the right/left trackball key repeatedly to step through RED, GREEN and BLUE.
- Each color is displayed correctly (without any tint or discolored pixels).

7.) To return to the Main menu, press the upper trackball key.

8.) To exit the Monitor Test program, press EXIT.

6-2 Section 6-3 - LCD Display (Monitor) Adjustment



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL
6-3-2 LCD Brightness

Adjusting the LCD brightness is one of the most important factors for proper image quality.
If this is set incorrectly, the Gain, TGC, Dynamic Range and even Acoustic Output may have to be
changed more often than necessary to compensate.

The proper setup displays a complete gray scale. The lowest level of black should just disappear into
the background and the highest white should be bright, but not saturated.

To adjust the LCD Brightness:

1.) Press the UTILITIES key on the keyboard.
2.) In the “Utilities” menu on the left side of the screen select SYSTEM to invoke the setup desktop.
3.) Select the USER SETTINGS page.

[T

LCD Brightness

Figure 6-2 System Setup - User Settings

4.) Select the appropriate value from the pop-up menu.
5.) Close the Setup window with the SAVE&EXIT button.
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6-3-3

NOTE:

Change Color profil

1.) Press the UTILITIES key on the alphanumeric keyboard.

2.) Select the SYSTEM item from the Utilities menu on the left side of the screen.
3.) Select the SERVICE page.

4.) Type in the password SHE and click ACCEPT.

5.) Inthe box "LCD Panel" select appropriated LCD Gamma Table.

Select “A_LG"” when LCD-Display of GPD1-1a is used.
Select “C_AUO” when LCD15” AUO G150XG01 and GPD5 or GPDE6 is used.
Select “D_AUO” when LCD15” AUO G150XTNO05.0 and GPD7 is used.

(B ALRO B SOXGO?

Figure 6-3 select correct LCD Panel

6.) Exit System with SAVE&EXIT.

6-4
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Section 6-4
Network Speed Settings

1.) Press the UTILITIES key on the keyboard once to display the Utilities menu.
2.) Select SYSTEM and then open the NETWORK page on the System Setup desktop screen.

3.) Click the NETWORK ADAPTER CONFIGURATION button, read the message and
confirm with YES.

[ Hetwork

HEOM [ Sonoview Configuraton Network Configuraticn Network Adapier Configuration

LA Configuration NErwons Profiles

Figure 6-4 Network Adapter Configuration

4.) To change the “Network Speed Settings” click on the Tab “Advanced” and select the appropriate
Network Speed.

ASIX AX88772A USB2.0 to Fast Ethernet Adapter #2 ... [ |[X]

General | Advanced | Driver | Power Management |

Connection Type

Force 100BaseTx Ful_D
Force 100BaseTx Haf _[
Force 10BaseTx Full_Du—

Forca 10BasaTx Haf Dy v

Figure 6-5 Network Speed Settings

Chapter 6 - Service Adjustments 6-5



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Section 6-5
Modo Cart Height Adjustment

& CAUTION Only adjust the height of the Modo Cart without the Voluson i / Voluson e and
any peripherals mounted.

NOTE: A small 4mm hex wrench is needed to loosen the 2 screws on the rear of the Modo Cart.
1.) Loosen the 2 screws at the rear of the Modo Cart using the 4mm hex wrench.

NOTE: DO NOT remove this 2 screws!

Figure 6-6 loosen 2 screws

2.) Lower respectively raise the shelf assembly until the Modo Cart height is at desired position.

A NOTICE When lowering the height of the Modo Cart, be sure to check that the lower storage shelf does not hit
any device on the bottom shelf.

raise
shelf assembly

lower
shelf assembly

Figure 6-7 lower/raise the shelf assembly, then fasten screws

3.) Tighten the screws using the 4 mm hex wrench.

NOTE: You may need to reposition the cable management clips when setting the Modo Cart height to another
position.

6-6 Section 6-5 - Modo Cart Height Adjustment
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Section 6-6
Dock Cart Height Adjustment

A CAUTION Only adjust the height of the Dock Cart without the Voluson i / Voluson e and
any peripherals mounted.

1.) Pull the lever on the left side of the Dock Cart upwards to adjust the height of the Dock Cart.
The top shelf will raise automatically.

.
Figure 6-8 Pull the lever on the left side of the cart upwards

2.) To lower the top shelf push the shelf downwards with both hands.

6-6-1 Adjusting height of the middle and lower shelf
NOTE: To adjust the height of a shelf, the shelf must be empty.
NOTE: Make sure to lock the brakes of the Dock Cart.

You need an Allen key, size 5.

1.) Remove the 4 Allen screws - 2 above and 2 below the shelf.
2.) Adjust height.
3.) Screw the 4 Allen screws back in.
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Section 6-7
Dock Cart light Height Adjustment

A CAUTION

Only adjust the height of the Dock Cart light without the Voluson i / Voluson e and
any peripherals mounted.

A CAUTION Be careful not to squeeze your fingers when adjusting the height of the Dock Cart light.

1.) Make sure that the power cable is not connected to the Dock Cart light.
2.) Screw off the 4 screws of the Top Rear Cover.

Figure 6-9 remove 4 screws of Top Rear Cover / remove 4 screws

3.) Remove the 4 screws which hold together the Top Frame’s fixation clamp and the Bottom Frame.
4.) Move the Top Frame to the desired position.

5.) Fixate the Top Frame’s position by means of the 4 screws.

6.) Re-apply the Top Rear Cover and fasten with the 4 screws.

6-7-1 Adjusting height of the shelf

NOTE: To adjust the height of a shelf, the shelf must be empty.

NOTE: Make sure to lock the brakes of the Dock Cart light.
You need an Allen key, size 5.
1.) Remove the 4 Allen screws - 2 above and 2 below the shelf.
2.) Adjust height.
3.) Screw the 4 Allen screws back in.

6-8 Section 6-7 - Dock Cart light Height Adjustment



GE VOLUSON i / VOLUSON e
DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

Section 6-8
Voluson Station Height Adjustment

A CAUTION Only adjust the height of the Voluson Station without the Voluson i / Voluson e and
any peripherals mounted.

A CAUTION Be careful not to squeeze your fingers when adjusting the height of the Voluson Station.

1.) Pull the lever on the rear side of the Cart upwards to adjust the height of the Voluson Station.
The Top Shelf will raise automatically.

Figure 6-10 Pull the lever on the rear side of the cart upwards

2.) To lower the Top Shelf push the shelf downwards with both hands while pulling lever.

Chapter 6 - Service Adjustments 6-9
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Section 6-9
Modification of Keyboard Layout

NOTE: Configuring the layout of the keyboard is only useful by changing the concerned keys also.
see: Section 8-7 "Replacement of Key Caps (by special native language keys)" on page 8-25.

6-9-1 Setup the Voluson i / Voluson e Keyboard Language Layout

1.) Press the UTILITIES key on the keyboard. The menu area changes to the “Utilities” menu.
2.) Select the SYSTEM item from the menu area to activate the setup desktop screen.
3.) Select the SERVICE page. The “password window” appears automatically.

Figure 6-11 System Setup Service page

4.) Enter the password SHE and click the ACCEPT button to display the Service Tools window.

[Keyboard Layout] [Keyboard Layout]
button button

with Software 8.x.x

with Software 6.x.x and 7.x.x
Figure 6-12 Service Tools window

5.) Click on the KEYBOARD LAYOUT button.
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Section 6-9 Modification of Keyboard Layout (contd)

6.) Select the default input language from the drop down menu.

Text Services and Input Languages

Seltings | Advanced

Default input Janguage

Sedect one of the installed input languages to use wihen pau starl wour
compuker,

English [United States] - US ¥

T default input language
Geman (Ausiria] - German (drop down menu)

-Sebct the services thal pou want foi each input language shawn in the
list. Uze the Add and Femove buttons to modiy this list

correspondin
& English (United States] p g

=y Keyboard keyboard layout
- Us 4—‘

CE | ggﬁghd L [Add] button
+ Gemman [ Remove———— [Remove] button
to remove unused
language(s)
Preferences
[ ok J[ cance |

Figure 6-13 Default input language
NOTE: If the desired language is not listed, click the ADD button, choose the desired input language from the

drop down menu, as shown in Figure 6-14 below, and then confirm with OK.
(The corresponding keyboard layout is shown automatically.).

Add Input language El El

Input language:
[Engish (Urited States) \9@47 default input language
(drop down menu)
Keyboard lapaut/|ME:
United States-Dyorak < il corresponding keyboard layout
[ 0K l [ Cancel ]

Figure 6-14 Default Keyboard Settings and Input Locale Properties

7.) If not already done, select the default input language from the drop down menu (see: Figure 6-13).
The corresponding keyboard layout is changed automatically.

8.) Click on APPLY and then close the window with OK.
9.) Close the Service page with the SAVE&EXIT button and restart the system.
10.)Reenter “Keyboard Layout” by repeating step 1.) to step 6.). This time remove unused language(s).
11.)Test the Keyboard function after Restart:
- Press the TEXT key (upper row of the alphanumeric keyboard).
- Press some keys on the keyboard and verify the entered text.
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Section 6-10

Daylight Saving Time (DST) - New Dates

Issue: The automatic Daylight Saving Time feature in Microsoft Windows products may no longer run on the
correct date, causing the system’s time to be incorrect.

Cause: Some countries have changed their start and end dates for Daylight Saving Time (DST).
Access Microsoft website http://support.microsoft.com/kb/928388 to determine if the system’s location
site is affected.

Solution:  If the Voluson i / Voluson e relies on the automatic DST feature in Microsoft Windows, turn off the
feature and then set the correct system time manually at the start of DST and again at the conclusion
of DST.

E3 BT Version: The Daylight Saving Time Patch is supplied as standard at BT'07 Software version 7.0.0 (or higher).
Procedure:
1.) Press the UTILITIES key on the keyboard. The menu area changes to the Utilities menu.
2.) Select the SYSTEM item to activate the setup desktop screen.
3.) Select the GENERAL page in the System Setup.
4.) Click the DATE/TIME button.
5.) In the displayed “Date/Time Properties” window select the TIME ZONE tab.
6.) Uncheck “Automatically adjust clock for daylight saving changes” check box and then click APPLY

(see: left image of Figure 6-15 below).

) System Setup

ime 0 |
? { WHAMMOD e —_— MDD
N - - A
/ ; — - & MMDDAYYY \ 5 — T 3 MDD AR
: 6 20 0 N 1 2 3 e | : R 1.2 3 DDMMAYYY
J/ 4 5 & I 8 § oL F 4 5 6 7 i 4 1N .
Qi BERRTIRLY oate Time Propertics E1E3 | IR s IR ER Date/ Time Properties HE
1815 20 A 2 3 18015 0 H 2
5 % 7 B st & Tine, T Zoce | ; s & 7 B Date & Tinie | Time Zecie |
: 4 L Distee Time .
e £ O PR YPYONMN (GHT-+61:00) Acvsterdan, Berlin, Bern, Roms, Stockhoim, Viecns__Jod| =5 Taday: 02:12:200
[Febeuery [ | ECTRE- | e
| Date Time Time Format DateTime Time Format T T
4 P et g -
. i

Clirsic: Nawre

|Hosp 51,1

4 5 6 7 5 9 10
11 B 13 14 15 16 17
18 19 0 21 2 23 24
B am

Clric Kame

[Hozp51.1

2157159 4M

<Current tive zons: W, Ewops Standard Time:

L,

adjust dlock For daylight seving changes

SavedExin | _conen | Exit SaveaEu x| _comm

Figure 6-15 Uncheck check box / adjust time

7.) Select the DATE / TIME tab in the “Date/Time Properties” window.

8.) Set the proper time for the system’s location and then click OK (right image of Figure 6-15, above).
9.) Click the SAVE&EXIT button to save your changes and exit the System Setup page.

The System is shutting down automatically and restarts again.

6-12
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Chapter 7
Diagnostics/Troubleshooting

Section 7-1
Overview

711 Purpose of Chapter 7

This section describes how to setup and run the tools and software that help maintain image quality and
system operation. Basic host, system, and board level diagnostics are run whenever power is applied.
Some Service Tools may be run at the application level.

7-1-2 Overview

There may be a time when it would be advantageous to capture trouble images and system data (logs)
for acquisition through remote diagnostics (Insite2) or to be sent back to the manufacturer for analysis.
There are different options to acquire this data that would give different results.

Table 7-1 Contents in Chapter 7

Section Description Page Number
7-1 Overview 71
7-2 Collect Vital System Information 7-2
7-3 Check Points Voltages 7-6
7-4 Screen Captures and Logs 7-8
7-5 Remote Access to Service Platform 7-1
7-6 How to use the Auto Tester program 7-14
7-7 Minimum Configuration to Boot/Scan 7-17
7-8 Troubleshooting Trees and Instructions 7-19
7-9 Error Messages 7-27
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Section 7-2
Collect Vital System Information

The following nformation is necessary in order to properly analyze data or images being reported as a
malfunction or being returned to the manufacturer:

Press the UTILITIES key, select the SYSTEM item and then enter the SERVICE INFO page.
¢ System Type

» System Serial number (also visible on label on the back of the system)

¢ Application Software version

* Backup Version (File Name)
* Additional information (e.g., Hardware ID, PMC version, etc.)

System Type
Serial Number-

Application Software

Hardware 1D
Backup File Name

Date of Factory Settings
EUM Version

Serviceplatform

PMC Versio

Move the scroll bar downwards to review additional information about installed
software/hardware (e.g., Operating System - Service Pack)

Figure 7-1 System Setup - System Info page (e.g., Voluson e)

7-2 Section 7-2 - Collect Vital System Information
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7-21 Needed Data - in case of System crash or Errors

A NOTICE In case of a system crash, or errors that are probably software bugs, provide as much detail information
as possible before contacting the OLC (On-Line Center).

1.) Contact person (+ telephone number and/or e-mail address)
2.) Vital system data (see: Figure 7-1 on page 7-2)
- System Type
- System Serial number (also visible on label on the back of the system)
- Application Software version
- Backup Version (File Name)
- additional information (e.g., Hardware ID, etc.)
3.) Exact description of fault or error message (dump-file, see: Figure 7-8 on page 7-10)
- Address
- Module + (Address)
- Application Software version
- Memory Dump number (complete #)
4.) Press the E + E key on the alphanumeric keyboard to save/export
- ascreenshot of the point in time when E + E was pressed,
- the current System state (as “Full Backup”) on demand, and

- logs and dump-files already stored on the D:\export folder or on DVD/CD.
(Operation see: Section 7-4-2-1 on page 7-9)

5.) If the bug or error is difficult to reproduce, record an Auto Tester file (ending at fault occurrence).
(Operation see: Section 7-6 "How to use the Auto Tester program” on page 7-14)
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Section 7-2 - Collect Vital System Information

7-2-2 Shortcuts List
NOTE: Press the CTRL + H key simultaneous to display the shortcuts list and a description of what they do.
Shortcuts list
Ctrl+C Copy text
Al + D Export system state
Ctrl+H This dialog
A+ P Screenzhot
Chrl +% Ingert test from clipboard
Crl + 24 Cuit bent
Ctl +Z2 Undo typing
Al +F5 Create processlogger snapshot
Alt+F& Burn processlogger shapshats ta CO (Dlg)
Al +F7 Start-Stop processlogger [Dlg)
Shift + F11 Start remote socket control
Al +F11 Stop remote socket control
Alt + BACKSPA . Undo typing
Shift + DELETE ~ Cust text
Shift + INSERT  Insert text
Ctrl + INSERT Copy text
Figure 7-2 Shortcut list (Ctrl + H)
For some shortcuts a service dongle and the “Standard GE” revolving password is required.
After enabling “Extended Access”, press the LEFT TRACKBALL KEY once, followed by the shortcut.
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Shortcut Description
Ctrl+C copy text
Alt + D export system state (Full Backup and Dump files) to
D:\export
Ctrl+H shortcuts list (see: Figure 7-2, above)
H during start start UISApp in a mode ignoring all Ultrasound hardware
Ctrl + Alt + 1 start/stop Presentation Loop
Ctrl + Alt + L full Backup load
Alt+ P stores screenshot on D:\export
Ctrl + Alt+ S full Backup save
Ctrl +V paste, insert text from clipboard
Ctrl + X cut text
Ctrl +Z undo typing
Ctrl + F8 show password dialog for enabling shortcuts
Alt + F5 create process logger snapshot
Alt + F6 burn process logger snapshot to CD
Alt + F7 start/stop process logger
Shift + F11 start remote socket control
Alt + F11 stop remote socket control
Alt + Backspace undo typing
Shift + Delete cut text
Shift + Insert insert text (paste)
Ctrl + Insert copy text

Chapter 7 - Diagnostics/Troubleshooting
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Section 7-3
Check Points Voltages

7-31 How to check System Status Indicator LEDs

There are two LEDs provided for Indications of Battery and external AC/DC source.

Voluson-i

left LED

right LED
AC Adapter Status

Battery Status

.\_I.I | i s,
Figure 7-3 Status Indicator LEDs on Voluson i / Voluson e

Table 7-2 left LED - Power Supply (AC Adapter) status

LED Status System Status |AC Adapter Status

ON AC/DC power OK
ON AC/DC power too low
Off ON AC/DC disconnected
Flashing Green |Standby AC/DC power OK
Flashing Orange |Standby AC/DC power too low
Off Standby AC/DC power disconnected
Full Shutdown AC/DC power connected

Full Shutdown AC/DC power too low

Off Full Shutdown AC/DC not connected

Table 7-3 right LED - Battery status

LED Status System Status Battery Status
ON Fully charged
ON Low charge

Off ON Depleted

Flashing Green |Standby Fully charged

Flashing Orange |Standby Low charge

Off Standby Depleted

Off Full Shutdown (No AC) Any charge

Flashing Green |Full Shutdown (AC connected) |Fully charged

Flashing Orange |Full Shutdown (AC connected) |Low charge

7-6 Section 7-3 - Check Points Voltages



GE

VOLUSON i / VOLUSON e

DIRECTION KTI106052, REVISION 10 SERVICE MANUAL

7-3-2

LED diagnose patterns

If an error condition will be recognized by the Power Management Controller SW, it will indicate the error
by a special blinking code using the 2 power status leds (see Figure 7-3 on page 7-6).

The normal led indication will be interrupted every 20 seconds for a second of fast blinking, following
with 0.5 second of black state and then the appropriate error code pattern,defined Table 7-4 and
Table 7-5 below. The pattern will be followed by another 0.5 second of black state, and then the leds
will return to the normal indication of the system state. Usually the GPP and GPC are ordered.

Table 7-4 Errors from the power source

AC Adapter |Battery

LED Status |LED Status Errors 1st Action 2nd Action

. disconnect Power Supply cable
. remove battery pack

. wait 1 minute

. reinsert battery pack

. connect the Power Supply cable
. restart the system

1. replace GPP
2. replace battery
pack

Green Green ONC€  |p\WR_OK_FAILURE
flashing

DO WN -~

. disconnect Power Supply cable
. remove battery pack

wait 1 minute

. reinsert battery pack

. connect the Power Supply cable
. restart the system

Green Green tWice | sTpBY 5V FAILURE

flashing replace GPP

PR

. disconnect Power Supply cable
. remove battery pack

. wait 1 minute 1. replace GPC
. reinsert battery pack 2. replace GPP
. connect the Power Supply cable
. restart the system

three
Green Green times BE_PWR_GOOD_FAILURE
flashing

OO WN -~

Table 7-5 other Errors

AC Adapter |Battery

LED Status |LED Status Errors 1st Action 2nd Action

. disconnect Power Supply cable
. remove battery pack

. wait 1 minute

. reinsert battery pack

. connect the Power Supply cable
. restart the system

once

Orange Orange flashing

BE_PS_ON_FAILURE replace GPP

OO~ WN =

. disconnect Power Supply cable
. remove battery pack

. wait 1 minute

. reinsert battery pack

. connect the Power Supply cable
. restart the system

twice

Orange Orange flashing

BE_PCI_CLK_FAILURE replace GPC

O WN =

. disconnect Power Supply cable
. remove battery pack

. wait 1 minute

. reinsert battery pack

. connect the Power Supply cable

three times

Orange Orange flashing

FE_PWR_ON_FAILURE replace GPP

OO~ WN-=-

. restart the system
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Section 7-4
Screen Captures and Logs

There may be times when the customer or field engineer will want to capture a presentation on the
screen so it may be recovered by the OnLine Center.

This is accomplished by saving the image(s):

A.) to SonoView and export them (as jpg, bmp or tlff) to DVD/CD+(R)W or external USB-drive.

B.) as jpg and bmp to D:\export by pressing the ALT + P key on the alphanumeric keyboard.
Note: Successive ALT + P keystrokes (max. 20) overwrite existing snapshots at destination HDD!

C.) creates one snapshot (Alt-D.bmp) + “Full Backup” of the System state (fullbackup -> fb1) saved on
D:\export by pressing the ALT + D key on the alpha-numeric keyboard.

[EX Export

_| File Edit View Favorites Tools Help
_| &Back » = - 1] | Qsearch I%Folders CHHistory | B8 0T X w2 | EE-
_| Address II_-I Dniexportifullbackupifb1\Files\D\Export | ]
Folders X | | Mame / | Size | Tvpe
@ Desktop ﬁ B’AIt-D.bmp 1,407 KB  Bitmap Image
D @ My Documents iﬂ W730.109457109... 9ZKE DMP File
T (28] My Pictures |§| Y730.109457109.. 1KE Text Document
g H My Camputer @ W730.109457170.., 95 KE DMP File
| =3 SYSTEM(C:) [] vr30,109457170.., LKE Text Document
i B3 USER (D) [#] v730.100578110.., 93KE DMP File
o B export [£] vran.109578110.., LKB Text Document
- B Fdlbadap Y730, 109630058, .. 97KE DMP File
: =1 bl [£] v730.109630058. . LKE Text Document
-] Data
EH:I Files
=30
&
{__'I images
-] Measure
1 Fervice
2 -] Usersettings
- service oo

Figure 7-4 D:\export

7-4-1 Capturing a screen
The following is the generic process to capture any screen from the scanner.
1.) Navigate to, and display the image/screen to be captured.
2.) Pressthe P1, P2 or P3 key (depending on system configuration) on the control panel and save the
image to Sonoview.
NOTE: To find out which key is reserved for saving images to_ Sonoview, move the cursor over the P? symbol
in the status area. This show a short summary of P1, P2 and P3 key’s configuration.
[ P1: P{Sony UP-D397, Sony UP-Da37), Siinkernal)
P2 S{internal)
P3: S(DICOM)
-q¢—— P? symbol in status area
Figure 7-5 summary of key’s configuration
3.) Select the stored image(s) and export them to DVD/CD+R/RW, an external USB drive (optional) or
mapped Network drive (jpg, bmp or tiff).
7-8 Section 7-4 - Screen Captures and Logs
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7-4-2 Export Log’s and System Data
There are two possibilities to export system data (and log’s):
1.) by pressing the ALT + E key to save a snapshot and “Full Backup” of the System state;
see: Section 7-4-2-1 on page 7-9
2.) via the EXPORT SYSTEM DATA button in the System Setup SERVICE page;
see: Section 7-4-2-2 on page 7-10
7-4-2-1 Export System Data (by pressing the ALT + D key)

ALT + D uses “Full Backup” to gather_data from the system. In addition it creates one screenshot
(Alt-D.bmp) of the point in time when ALT + D was pressed.

The main use is when R&D or OLC need detailed information about the system (e.g., when
experiencing strange behaviour or when the problem should be investigated by R&D).

It is not intended to replace or enhance the existing Full Backup functionality.

Data can be stored on the hard disk (D:\export\fullbackup\fb1), or you can export them to DVD/CD.
Including the D:\export folder, which contains dump files (for details see: Section 7-4-2-2-1),
Process Logger files, Autotester files, SMART logs and Screenshots [Alt + P].

1.) Press the ALT + E key on the keyboard simultaneously.

Full Backup Save

i~ Destination
" DNDJCD Enter Description:
C Mot ISy’stem state
€ Networ
O Other drive [T Indide Imaps
I I

i Loca! Harddisk. Sonoview image data vl not be backed up, please use the Sonoiew
\‘) application ko backup mages.

Fres Space: 69077 ME
MNeeded Space: 10 MB Cancel | Next

Figure 7-6 select destination for “System state” backup

2.) Select the destination of the “System state” backup.
3.) Select the NEXT button to start the backup process.
After saving the data, the Voluson i/ Voluson e reboots and the application starts again.
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7-4-2-2 Export Log’s and System Data (via Service Page)

1.) Press the UTILITIES key on the keyboard, select the SYSTEM item from the menu area.
2.) Select the SERVICE page on the screen. The “password window” appears automatically.
3.) Enter the password SHE and click the ACCEPT button to display the Service Tools window.

Export System Data

Export System Data

Vekaen

l:i:;l“ Sysfem Sefﬂp 0B.07.2006 08:40:48 PM {:EFJ] Sys{en] Se[up 06.05.2008 10:48:36 AM
System Serial Number: B00011]
Start FMI from OVD |
. ASI
| Keytoard Layou... mdlmiw
____Tcewe |
[{Buteain k) ) ‘
'ill - '.lll -
L = Exit | Exit
| Exit Savesixit | Exit SavedExit
with Software 6.x.x and 7.x.x with Software 8.x.x

Figure 7-7 Service Tools window

4.) Click on the EXPORT SYSTEM DATA... button to Full Backup the System State. This includes
dump files (see: Section 7-4-2-2-1) and text files, full Service Database informations about probes,
boards, Software, Options and the Event Log File to the DVD Drive.

7-4-2-2-1 Dump-file

Every time an error message like Figure 7-8 is produced, a dump-file and a text file containing the
error dump and the error message are created in D:\export. Up to 20 dump files are stored there.

3

olakion
=11

Figure 7-8 System has encountered a problem

After clicking on OK the system reboots automatically.

7-10 Section 7-4 - Screen Captures and Logs
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Section 7-5
Remote Access to Service Platform

7-5-1 General

This offers GE technicians the possibility to view the entire customer’s desktop and operation system.
Remote access to the Voluson i / Voluson e scanner requires permission and customer input to run

diagnostics.
7-5-2 Preparations
NOTE: Be sure the Voluson i/ Voluson e is connected to the Internet and service platform is configured properly

in the Common Service Desktop - Configuration page.

If a GE Service technician requests remote access to your Voluson i / Voluson e scanner, activate the
service platform as described in Section 5-11-2-2 "Remote Access" on page 5-46.

A screen with additional system data and information appears.

M h All > UitraSound Volesoni Devices > ¥SI0Z2710 =t '.‘1“
VSIDETIO LAcTioht

i Munage shrts

Manage schedules

q No ! ¥ Ruh command
Image Aar dapo add r

Connect to Device—>l

Readings @ [ seeas Sinan +1 ok Fhas
Wiew tracader g

ESCFTWARE DIRECTOR

REFORTS

View repart

Figure 7-9 Connect to Device
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NOTE: As soon as the Common Service Desktop (CSD) is started, the Service [Home] Page appears.

As described in Chapter 5 - Common Service Desktop (CSD) on page 5-47, the service platform uses

Error Logs Diagriostics  Image Quality  Calibration Contiguration Utilities

e 7 - ~ 7T

System Service Section System Information
not set
Voluson 1
32497134
Running

System Location
System Type
System [P Address
Application Status

Use the top level butions to access System Service Utilities
Figure 7-10 Common Service Desktop - Home
a web-based user interface (UIl) to provide access to common service components.

The Service platform is designed for GE personnel and as such is in English only.
There is no multi-lingual capability built into the Service Interface.

7-12 Section 7-5 - Remote Access to Service Platform
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7-5-3

CSD: Configuration

'y Configuration
48] Questra Agent Configuration

7-5-3-1

& NOTICE

Device | [ Advanced_c | Prozy_c: | ‘¥ Configuration Device_Information | Advanced_Configuration | Proxy_Configuration |
4] Questra Agent Configuration’
e e T— S
Serial Number B00023 InSite2.0 Server URL. https:#iplt.us1-ws.service. gehealthcare.co

Device Description Ay description

Type UltraSound Yalusani

InSite2.0 Ent. TunnelURL  hitpsuipitus1-rd service.gehealtneare. cor

Cnsit {
Manufacturer OF_Healthcare
Log-Level [woarn [~
Product ‘aluson og-Level :
Model valusoni SAVE RESET

Version 20

Modify Device Configurations ‘ ‘ RESET

Figure 7-11 CSD - Configuration: Device Information / Advanced Configuration

Figure 7-11, above shows the [Device Information] and [Advanced Configuration] tab in the Questra
Agent Configuration menu. This pages normally do not have to be modified.

To configure Service Platform

If a Proxy server is available, the information has to be properly entered, otherwise Questra
remote control does not work. There is no possibility to detect proxy server information automatically.

1.) Ask the hospital’s network Administrator for the Proxy Server Address and the Proxy Server Port.
2.) Select the Configuration page, then double-click “Questra Agent Configuration”.
3.) Select the [Proxy_Configuration] tab and enter Proxy Server Address and Proxy Server Port.

:I Conﬁguratmn_ Device_Information rAwancedjonﬁgurmiun Proxy_Configuration
“{8] Cuestra Agent Configuration

‘ Use a Prozy Server to connect the Enterprise

Proxy Server Address ‘3.249.4.49
Proxy Server Port 25

enter Proxy
Server Information

I—|:| This Proxy Server reguires authentication 1

Proxy Server Username |
| Proxy Sernver Password |— — —
[zttt o |,

[Save] button

Figure 7-12 CSD - Configuration: Proxy Configuration

4.) Click the SAVE button and then close the service page.
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Section 7-6
How to use the Auto Tester program

NOTE: Startup the system. Before starting an exam Auto Tester must be turned on.
Immediately after occurrence of the issue you need to stop the Auto Tester and save the results!
In case of a system shut down, the Auto Tester stops automatically and the results will not be saved!

1.) Press the UTILITIES key and select the SYSTEM from the menu area on the left side of the screen.
2.) Select the SERVICE page on the screen. The “password window” appears automatically.
3.) Enter the password SHE and click the ACCEPT button to display the Service Tools window.

Start Auto Tester Start Auto Tester
System Setup 08072006  08:40:48 PM ‘:j:?: System Setup 06.05.2008  10:48736 AM
el deaiee [Prr— Moritor Test
S0 Primtes
AS| ——
Detete sl patients...
Expart Systarm Data...
Battery Calibe atior : Battery Calitation
Keyboard Layous... Keyboard Layous...
T —
Buffersize [k Buffarsize [kB]
40 - - n -
Exit Exit
Exit i SaveSExit Esit SaveSEnit
with Software 6.x.x and 7.x.x with Software 8.x.x
Figure 7-13 Service Tools window
4.) Activate the “Auto Tester” program by clicking the START button.
The following message box appears.
wsapp 7
\y Test recorder will be skarted now.
13 To activate AutoTester, press ALT-GR key on the kevboard., Alt Gr
21 To start recording, press red RECORD bukton on the toolbar. K th
3) To stop recarding, press ALT-GR key on the kevboard, €y on the

right lower corner
of the keyboard

Please call technical support for using,

> oK | | caneel |

Figure 7-14 Message Box

5.) Click OK.
6.) Press the ALT GR key on the alphanumeric keyboard.

7-14 Section 7-6 - How to use the Auto Tester program
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Section 7-6  How to use the Auto Tester program (contd)

7.) Activate the “Auto Tester” program by clicking the “Record” icon on the displayed screen.

Figure 7-15 Start Auto Tster .

8.) Start scanning.
You can scan normally and everything will be recorded to the program (up to several hours).

NOTE: It is important that you are recording the processes where the errors normally occur.

Stop the program by clicking on [Stop] shown on the screen,
_ or by pressing the [ALT GR] key on the alphanumeric keyboard.
Figure 7-16 Stop Autotester

The following screen will appear.

i Untitlad - AutoTester

0 & Bl S “Disc” icon

Figure 7-17 Auto Tester Finished
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Section 7-6 How to use the Auto Tester program (contd)

9.) Maybe have it read to save the file, press the “Disc” icon, the following screen will appear:

B AutoTester

0 Autotester File was successfidly saved!

oK

Figure 7-18 Auto Tester

10.)The file will be saved in D:\Export\AutotesterScripts\*.*.

Figure 7-19 saved file

11.)ALT + E contains the needed logs.

NOTE: To analyze the workflow the exact date and time of occurrence needs to be documented!

7-6-1 Limitation of the Auto Tester

The following infomation will not be recorded, depending on the moment the Auto Tester is activated so
this must be provided by the customer of the FSE:

- Which probe is in use and which probes are connected?
- Which Mode is activated?
- Which peripherals are connected (Dicom®, Printer, etc..)?

NOTE: The standalone recorded “Auto Tester” file makes only sense with the ALT + E Log!

Collected information from all steps above can be sent to the Make Center. With this infomation the
Make Center can see how the customer is using the system and reproduce potential failures.

Providing all information at once will help the Make Center find the root cause and speeds up finding a
solution for the customer.

7-16 Section 7-6 - How to use the Auto Tester program
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Section 7-7
Minimum Configuration to Boot/Scan

7-71 Booting without using the Ultrasound Hardware

If the low-level ultrasound hardware is failing, the application can not be initialized correctly.
Consequently, proper boot-up of the system is prevented.

By steadily pressing the H key on the alphanumeric keyboard during startup, the application can be
started, even if the ultrasound-hardware is broken.

The hardware is not initialized; the application simply does not get ultrasound data into process.
However, one can use SonoView to save images and to gather system information by saving a “Full
Backup”. The remote service capabilities are also present.

Operation:

1.) Power On / Boot Up the system as described in Section 3-6-2 on page 3-69.

2.) As soon as the start-up process bar indicates “Initialization of Voluson”, press the E key on the
alphanumeric keyboard.

- »
@ Gf Hsa|l e ore .
.

Ar~rearinlich mer
Accomplish more

th Voluson i

This product is protrﬁlt__::c[sg'!:y following U.S. Patents:

with Software 6.x.x and 7.x.x with Software 8.x.x and higher
Figure 7-20 Start-up bar: “Initialization of Voluson”

3.) Keep the E key pressed during complete startup (~ 1 minutes). Following message appears:

H Key pressed during startup

' You pressed the H keyboard key during startup.
: The system will start without using the ultrasound hardware.
Please use the Rehoot-Button in Utilities / System Setup /
System Info to reboot the machine.

Reboot ‘ ‘ Continue <_|__

Figure 7-21

4.) Click on CONTINUE. The “Probe Selection” menu appears on the monitor.
5.) Press the FREEZE key. The application starts, but does not show any Ultrasound information.
6.) Backup all images via SonoView, see: Section 4-5-6 "Archiving Images" on page 4-37.
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7-71 Booting without using the Ultrasound Hardware (cont'd)

7.) Save a “Full Backup” as described in Section 4-5-3 on page 4-32, or press the ALT + E key to
gather detailed information and data from the system, see: Section 7-4-2-1 on page 7-9.

8.) Press UTILITIES, choose SYSTEM, select the SYSTEM INFO page and click REBOOT MACHINE.

Figure 7-22 Reboot Machine

7-18 Section 7-7 - Minimum Configuration to Boot/Scan
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Section 7-8
Troubleshooting Trees and Instructions

Table 7-6 below outlines the Voluson i / Voluson e troubleshooting trees and instructions shown in the
sub-sections.

Table 7-6 Troubleshooting Trees and Instructions

Sub-section Description Page Number
7-8-1 Noise in 2D Mode 7-20
7-8-2 Noise in Color Flow Mode 7-21
7-8-3 Trackball - Impaired Sensitivity 7-22
7-8-4 Printer Malfunction 7-23
7-8-5 DVD/CD+R/RW Drive Malfunction 7-24
7-8-6 Network Troubleshooting 7-26
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7-8-1 Noise in 2D Mode

In 2D Mode, noise disturbs the image.

Ara there any elecirical
devices that are affacting
the scanner?

YES

Move the Scanner away from those
electncal devices,

Make sure the probe and probe cable is
not in close proximity to EMC emitting
devices (such as, AC DC converter,
running motors, etc. )

Make sure probe cable, shielding,
housing and'or connector pins
are not damaged.

Gelurn to normal E-canning>

Figure 7-23 Noise in 2D Mode
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7-8-2 Noise in Color Flow Mode

Gﬂise disturbs Color Flow muda

Are there any elactrical YES
devices affecting the
Scanrer? l
Move the Scanner away from those
etectrical devices.
Make sure the probe and probe cable is
nat in close proximity to EMC emitting
devices (such as, AC DC convearter,
running motors, etc. )
Does the noise vary
WO

when probe cable or probe
is mowvad to another
Pasltion?

l

Make sure probe cable, shielding,
housing andlor connector pins ana
mot damaged.

( Return to normal scanning )

Figure 7-24 Noise in Color Flow Mode
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7-8-3 Trackball - Impaired Sensitivity

(The trackball has low msitivity!)

Is it difficult ta rodl the
Trackball?

Contact GE service representative
b replace the trackball module

Set up the appropriate trackball
response time
(via [Trackball Speed] button in the
System Setup - User Settings page).

Sl low sansitive, .,

Femove the fixking ring by turning
it counterclockwise.
Remove the trackball and clean it from dust,
Maount the outer fiking ring by turming
it clockwize.
(refer io: Section 8-16 on page 8-37)

Y

Geiurn to normal manning)

Figure 7-25 Trackball - Impaired Sensitivity
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7-8-4 Printer Malfunction

< Printer malfunction >

Is printer

properly
connected?

Check all signal and power supply cable

no—m . .
connections between Printer and Scanner

Load paper by using the correct format.
Check paper size (small, large etc.)
Check paper tray to fit with the used paper format

Is printer

loaded with paper? no

Is printing media
(ink, cartridge, etc.)
empty?

no——p»

Depending on the Printer Type
replace ink, cartridge etc. color

Are the P-keys
configured properly?

Perform Printer Test
Print Test page
If unsuccessful replace printer

Geturn to normal scanningD

no——m

Check programmed P-keys and
re-configure them if not correct

I R S e S e

Figure 7-26 Printer Malfunction
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7-8-5 DVD/CD+R/RW Drive Malfunction

Unable to record data
To DVDICD

Are both, the additional MO

Power and LISE cables
Propery connectad?

Y

Check all signal and power supply connections,
(Refer to; Saction 3-5-T ,Connecting the
OWVD+RBEW Drlve® on page 3-46)

Is theers a blank
DVD/CO+RBW media
Inskde the drive?

NO

v

Replaca the DVDICDHRBW meadia,

Patform thea
OVDICD+REW Drivie Test
on page 7-58.

Test OK?

Gawrn o normal scanning)

Figure 7-27 DVD/CD+R/RW Drive Malfunction

NO

Y
Replace the DVD Drive,
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7-8-5-1 DVD/CD+(R)W Drive Test

1.) Insert an empty DVD/CD+(R)W into the Drive.

2.) Enter “Sonoview” by pressing the ARCHIVE key on the control panel; see Figure 7-28.
.) Click the “Open” icon to display the list of exams.

.) Select exam(s) and backup them to DVD/CD+(R)W.

)

)

Choose “DVD/CD” Drive.
The images, which you have choosen during backup should be visible.

(=] Drive
E 3. After Backup
Open |HDD f choose DVD/CD

1. Press Archive key 2. Click “Open’” icon HDD
and backup exams EXT1

(02704 I NN V]

Network

Figure 7-28 To backup exams to DVD/CD+(R)W
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7-8-6 Network Troubleshooting

7-8-6-1 No Connection to the Network at All

1.) Check that the network cable between the scanner and the wall network is connected and well
seated in both ends. (Use a network cable that is known to be OK.)

2.) Connect a network cable between your Scanner and your PC. Try to ping from the Scanner to the
IP address on the PC. If OK, the hardware connection inside the Scanner is OK.

7-8-6-2 GE remote service connection

The customer gets visual information about the network status (shown in the status area on the right
side of the screen). The network status is defined as follows:

D NO ICON - Cable disconnected or no network signal on a connected cable.

GREEN - Cable connected to a network. Does not imply proper network settings.

s BLUE - All the following processes are active: UL_VNC, UL_Telnet or UL_CSD.
i These processes are used when remote access is active, so they are used as an indicator.
NOTE: The status is checked every 10 seconds, regardless whether you‘re in read or write mode.

7-26 Section 7-8 - Troubleshooting Trees and Instructions
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Section 7-9
Error Messages

NOTICE If the problem (error message) still exists after performing the described actions, call technical support.

A

Error Messages

Actions

AcousticUnitType not supported by BF_Interface:

restart the system

AcquMode - incorrect BBC_Wnd pointer

restart the system

Array bounds exceeded

restart the system

Attempt to read Probe-ID from an invalid probe connector.

restart the system.

AVI Save function fails

check the Power cable - restart the machine and try again

B_Enhance Out Of Range

press ok and save this user-setting once again

B_Gain Out Of Range

press ok and save this user-setting once again

B_Reject Out Of Range

press ok and save this user-setting once again

B_TxFocus - not calculated and B_SHOT_PART_ON

restart the system

BBC_Acquisition Wnd - block creation failed

restart the system

BBC_Acquisition Wnd - incorrect ReplayCtrl-object

restart the system

BBC_Archive Wnd - incorrect ReplayCtrl-object

restart the system.

Backup error while writing. (Error during writing of backup data.)

check storage destination for Full Backup
(e.g., DVD/CD not empty, insufficient rights on target
Network drive, write protection on USB-drive)

Backup error while verifying. (Checksum mismatch)

repeat backup

BC Ensemble Out Of Range

press ok and save this user-setting once again

BC lines_per_sequenz <1

restart the system

BC lines_per_sequenz < 2

restart the system

BC_Dynamic Out Of Range

press ok and save this user-setting once again

BC_Gain Out Of Range

press ok and save this user-setting once again

BC_Lines: BC_LineDensity out of limit

restart the system

BCMC_Balance Out Of Range

press ok and save this user-setting once again

bCP_ConvertParameters failed

restart the system

bCP_Process|QEnsemblePacket failed

restart the system

bCP_ProcesslQMModePacket failed

restart the system

B-DynContrast Out Of Range

press ok and save this user-setting once again

BF: can't set BM RxApod

restart the system

Chapter 7 - Diagnostics/Troubleshooting
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Error Messages

Actions

BF: can’t set C Rx Apod

restart the system

BF: can't set D RxApod

restart the system

binary file not found

restart the system

Binary path not set

restart the system

BM_Resample: overrun SampleLengthOnLineMem

restart the system

bPWCW_ProcessPWCWData in
RT_PWorCWFilterBlock::bFilteredSamplesToWorkingBuffer()
returned error code xxx

restart the system

Cannot create instance

restart the system

Cannot read a valid Probe-ID (xxx) from.............

disconnect and reconnect the probe

Cannot import volume data to 3D dll

load volume files from other storage medium

Can't add chosen files to the virtual folders!

restart the system

Can't create hardware configuration index file in D:\SERVICE

restart the system

Can't detect PCI 9054

restart the system

Can't import disc session!

use a new DVD/CD+R to write data to DVD/CD

Can't openfile: ......

restart the system

Can't open: ..........

restart the system

Can't open: C:\V730\Distribution\Hardware\patterndat.bin

restart the system

CHA Pulselnversion flag for this Probe is not set

restart the system

Cine2D_CtriBlock::vSetState: value of m_GIP_eCineType
undefined!!

restart the system

Cine2D_CitriBlock::vSetState: value of m_pGIP_eR_W_Mode
undefined!!

restart the system

Communication thread is dead!

restart the system; check connection from system to VCR,
VCR has power and is on

ConManager - RC_ConstructGOPs: Memory allocation failed

restart the system

CPF Hardware not found

restart the system

CPI-mode is only with curved probe\nAction: Contact R&D

restart the system

CPS_InterfaceToHW::vSet_VOL_MODE -- incorrect value for
ColorDMA_Active

restart the system

CPS_InterfaceToHW::vSet_VOL_MODE -- incorrect value for
EndOfFramelnt

restart the system

CPS_InterfaceToHW::vSet_VOL_MODE -- incorrect value for
LongLineMemFIFO

restart the system

CPS_InterfaceToHW::vSet_VOL_MODE -- incorrect value for
Mode_4D

restart the system

7-28
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Error Messages

Actions

CRI: mismatch in steering angle header info

restart the system

CtriIMvGrpRepresentations::isinWriteMode not supported for
mode nr xx

restart the system

CW Archive::not implemented

restart the system

CW quant TX Frequ out of range

restart the system

CW_BaselLinePos Out Of Range

press ok and save this user-setting once again

CW_Gain Out Of Range

press ok and save this user-setting once again

CW-hardware doesn't support

pencil probe + CW-Hardware not available->HW problem

CW-HW-PRF ==

restart the system

CW-TxFrequency ==

restart the system

D:\SERVICE\\ConflndexFile is corrupt

restart the system

Data are not saved to Sonoview or sent to DICOM Server!

restart the system

Datatype misalignment

restart the system

dDistanceFocusReferenceBF_ToProbeSurface out of valid
range

restart the system

Delete error (Backup data could not be deleted.)

check storage destination of Full Backup
(e.g., DVD/CD, insufficient rights on target Network drive,
write protection on USB-drive)

Density Out Of Range

press ok and save this user-setting once again

Different software error (Backup data was made on another
system with a different software version.)

This backup cannot be restored by the user.

Disc is full!

use a new CDR for writing data to CD

Display:Rect Region fails

restart the system

Division by zero

restart the system

done is low!

restart the system

Doppler-Txfrequency out of range

restart the system

Downgrade error (Backup data was made with a software
version higher than the installed version.)

load appropriate backup for installed version

DSP - Gamma Corr - Load Data Timeout

restart the system

DSP - HilbertCoeff - Load Data Timeout

restart the system

DSP - Low Pass Coeff - Load Data Timeout

restart the system

DSP - SetFFT_Para - Load Data Timeout

restart the system

DSP - SetWMF_Koeff - Load Data Timeout

restart the system

DSP/MSE:Hanning-Window Load Data Timeout

restart the system

ECG_Consumer : memory allocation failed

restart the system
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Error Messages

Actions

Electronic user manual not installed. Please install.

install Electronic User Manual (EUM) and try it again

End Bandwidth too big

restart the system

End ET too big

restart the system

End frequency too big

restart the system

Enhance Out Of Range

press ok and save this user-setting once again

Error in File: ....

restart the system

Error in Select Tx-channel for B-mode

restart the system

Error in Select Tx-channel for C-mode

restart the system

Error in Select Tx-channel for CW-mode

restart the system

Error in Select Tx-channel for PW-mode

restart the system

Error no HW present

restart the system

Error not enough time for BC shot!

restart the system

Error programming Flashcomplette

restart the system

Error setting state

restart the system

Error: can’t open Connection to MotCtrl DSP6712

restart the system

Error: Interrupt for MotCtrl DSP6712 doesn't work!

restart the system

Error: MotCtrl RS232 communication timeout

restart the system

Error: Unable to generate NLS keys.

repeat the activity

Execute privileged instruction

restart the system

FallSmooth Out Of Range

press ok and save this user-setting once again

File Could not CRC Check

load volume files from other storage medium

File CRC Error

load volume files from other storage medium

File CRC Missing

load volume files from other storage medium

File Data Missing

load volume files from other storage medium

File Datalength Not Consistent

load volume files from other storage medium

File Decompress Error

load volume files from other storage medium

File Decompress method Unknown

load volume files from other storage medium

File End Error

load volume files from other storage medium

File Memory Missing

load volume files from other storage medium

File Not Found

load volume files from other storage medium

File Pos

load volume files from other storage medium

File Read Error

load volume files from other storage medium
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Error Messages

Actions

File Type Unknown

load volume files from other storage medium

File Volume size not consistent

load volume files from other storage medium

FilterBuffer memory allocation failed

restart the system

FLT: Denormal operand

restart the system

FLT: Divide by zero

restart the system

FLT: Invalid operation

restart the system

FLT: Overflow

restart the system

FLT: Stack overflow

restart the system

FLT: Underflow

restart the system

GeoDescription3D_TissueCF::operator=: handed over
argument is not of same type, dynamic cast failed!!

restart the system

GeoDescriptionMotion Constructor: unknown mode Parameter
handed over

restart the system

GeoDescriptionMotion::operator=: handed over argument is not
of same type, dynamic cast failed!!

restart the system

GeoDescriptionPWMode::operator=: handed over argument is
not of same type, dynamic cast failed!!

restart the system

GeoDescriptionTissueCF Constructor: unknown mode
Parameter handed over

restart the system

GeoDe