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IMPORTANT PRECAUTIONS

WARNING

AVERTISSEMENT

WARNUNG

* THIS SERVICE MANUAL IS AVAILABLE IN ENGLISH ONLY.

* IF ACUSTOMER’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.

» SILE 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.

e 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.

* 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.




GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

AVISO

ATENCAO

AVVERTENZA

+ ESTE MANUAL DE SERVICIO SOLO EXISTE EN INGLES.

+ SI ALGUN PROVEEDOR DE SERVICIOS AJENO A GEMS 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.

+ SE QUALQUER OUTRO SERVIGO DE ASSISTENCIA TECNICA, QUE NAO A
GEMS, 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.

0 NA’O CUMPRIMENTO DESTE AVISO PODE POR EM PERIGO A SEGURANCA
DO TECNICO, OPERADOR OU PACIENTE DEVIDO A* CHOQUES ELETRICOS,
MECANICOS OU OUTROS.

+ IL PRESENTE MANUALE DI MANUTENZIONE E DISPONIBILE SOLTANTO IN
INGLESE.

 SE UN ADDETTO ALLA MANUTENZIONE ESTERNO ALLA GEMS 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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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 Medical Systems
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 Medical Systems Global Documentation Group with specific information listing the system type,
manual title, part number, revision number, page humber and suggestion details. Mail the information
to: Service Documentation, 4855 W. Electric Ave (EA-53), Milwaukee, WI 53219, USA.

GE Medical Systems employees should use the iTrak System to report all documentation errors or
omissions.
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LEGAL NOTES

The contents of this publication may not be copied or duplicated in any form, in whole or in part, without
prior written permission of GE Medical Systems.

GE Medical Systems may revise this publication from time to time without written notice.

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

COPYRIGHTS
All Material Copyright© 2006 by General Electric Inc. All Rights Reserved
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Chapter 1
Introduction

Section 1-1

Overview
1-1-1 Purpose of Chapter 1
This chapter describes important issues related to safely servicing the Vivid™ 4 scanner. The service
provider must read and understand all the information presented here before installing or servicing a
unit.
Table 1-1 Contents in Chapter 1
Section Description Page Number
1-1 Overview 1-1
1-2 Important Conventions 1-5
1-4 Product Labels and Icons 1-10
1-3 Safety Considerations 1-7
1-5 EMC, EMI, and ESD 1-24
1-6 Customer Assistance 1-26
1-1-2 Purpose of Service Manual

This manual provides installation and service information for the Vivid™ 4 ultrasound unit, and contains
the following chapters:

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

*  Chapter 2 - Pre-Installation
Contains pre-installation requirements for the Vivid™ 4 ultrasound unit.

*  Chapter 3 - Installation
Contains installation procedures and an installation checkilist.

»  Chapter 4 - Functional Checks
Contains functional checks that are recommended as part of the installation procedure, or as
required during servicing and periodic maintenance.

» Chapter 5 - Components and Function (Theory)
Contains block diagrams and functional explanations of the electronic circuits.

»  Chapter 6 - Service Adjustments
Contains instructions for performing service adjustments to the Vivid™ 4 ultrasound unit.

»  Chapter 7 - Diagnostics/Troubleshooting
Provides instructions for setting up and running diagnostic, troubleshooting and other related
routines for the Vivid™ 4 ultrasound unit.

Chapter 1 - Introduction 1-1
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»  Chapter 8 - Replacement Procedures
Provides disassembly and reassembly procedures for all Field Replaceable Units (FRUSs).

*  Chapter 9 - Renewal Parts
Contains a complete list of field replaceable parts for the Vivid™ 4 ultrasound unit.

»  Chapter 10 - Periodic Maintenance
Provides periodic maintenance procedures for the Vivid™ 4 ultrasound unit.
1-1-3 Typical Users of the Basic Service Manual
This manual is intended for the following categories of users:
* GE service personnel (installation, maintenance, etc.).
* Hospital service personnel.

» Contractors (some parts of Chapter 2 - Pre-Installation).

1-2 Section 1-1 - Overview
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1-1-4 Vivid™ 4 Models Covered in this Manual

The Vivid™ 4 models documented in this manual are shown in Table 1-2 and Table 1-3 below.

NOTE: The difference between the two types of Vivid™ 4 BT03 models are as follows:
On RFI models (supported by software version 4.2, and above), Image Port, RFT, and FEC functionality
are all incorporated into one board - the RFI board.
For RFT models (supported by software versions below 4.2), the Image Port, RFT, and FEC boards are
all separate components.

Table 1-2 Vivid™ 4 BT03 - RFI Models

Model Cat No. Description
BASE Vivid 4 Console
Vivid 4 BT03
console, 220-240V AC, RFI H45011FT
Vivid 4 BT03 H45011FW

console, 100V AC, RF An advanced version of the Ultrasound Scanning

Vivid 4 BT03 H45011FY Systems based on the Vivid product line. Enables a
console, 110-120V AC, RFI larger variety of probes and larger application use.
Vivid 4 BT03 HA45011FZ

console, 220-230V AC / NTSC, RFI
Vivid 4 BT03 console, NTRL, RFI H45531JC

Table 1-3 Vivid™ 4 BT03 - RFT Models

Model Cat No. Description
BASE Vivid 4 Console
Vivid 4 BT03
console, 220-240V AC H45011DT
Vivid 4 BT03 H45011DU

console, 100V AC An advanced version of the Ultrasound Scanning

Vivid 4 BT03 H45011DV Systems based on the Vivid product line. Enables a
console, 110-120V AC larger variety of probes and larger application use.
Vivid 4 BT03

console, 220-230V AC / NTSC H45011DW

Vivid 4 BT03 console, NTRL H45531GC

NOTE: Vivid™ 4 systems with Serial No 10500 and above, have the RFI system hardware configuration. All
systems with a serial number prior to this (i.e. 10499 and below) are configured with RFT hardware.

Chapter 1 - Introduction 1-3



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

1-1-5

System History - Hardware and Software Versions

The newest generation of the Vivid™ 4 (BT03) ultrasound unit is based on the Vivid 3 (BT01 and BT02)
ultrasound unit, and therefore shares much of the same hardware. However, even though much of the
hardware is the same, the Vivid 3 cannot be upgraded to Vivid™ 4, or vice-versa. The Vivid™ 4
ultrasound unit provides advanced features, in a compact and user-friendly tool.

1-1-6 Purpose of Operator Manual(s)
The Vivid™ 4 User Guide and Operator Manual(s) should be fully read and understood before operating the
Vivid™ 4 system, and also kept near the unit for quick reference.
1-4 Section 1-1 - Overview
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Section 1-2
Important Conventions

1-2-1

1-2-1-1

1-2-1-2

1-2-1-3

> > B

Note:

Conventions Used in this Manual

Model Designations

This manual covers the Vivid™ 4 ultrasound units listed in Table 1-2 on page 1-3 and Table 1-3 on
page 1-3

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 precautions are found on the equipment and throughout this service manual.
Different levels of severity are identified by one of the following icons which precede precautionary
statements in the text.

DANGER: Indicates the presence of a hazard that will cause severe personal injury or death if the
instructions are ignored.

WARNING: Indicates the presence of a hazard that can cause severe personal injury and property
damage if the instructions are ignored.
CAUTION: Indicates the presence of a hazard that can cause property damage but has absolutely no

personal injury risk.

Notes are used to provide important information about an item or a procedure. Be sure to read
the notes as the information they contain can often save you time or effort.
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1-2-14 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.
Table 1-4 Standard Hazard Icons
ELECTRICAL MECHANICAL RADIATION
% A
LASER HEAT PINCH
LASER
LIGHT
Other hazard icons make you aware of specific procedures that should be followed.
Table 1-5 Standard Icons Indicating a Special Procedure Be Used
AVOID STATIC ELECTRICITY TAG AND LOCK OUT WEAR EYE PROTECTION
PROTECTION
1-6 Section 1-2 - Important Conventions
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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 Vivid™ 4 Training are authorized to service the equipment.
1-3-3 Mechanical Safety

JAN
JAN

JAN
A

[y 1
A

DANGER: WHEN THE UNIT IS RAISED FOR A REPAIR OR MOVED ALONG ANY INCLINE,
USE EXTREME CAUTION SINCE IT MAY BECOME UNSTABLE AND TIP OVER.

DANGER: 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.

DANGER: NEVER USE A PROBE THAT HAS BEEN SUBJECTED TO MECHANICAL
SHOCK OR IMPACT. EVEN IF THE PROBE APPEARS TO BE UNBROKEN, IT MAY IN
FACT BE DAMAGED.

CAUTION: Always lower and center the Operator /0 Panel before moving the scanner.

CAUTION: The Vivid™ 4 weighs 170 kg (375 Ibs.) or more, depending on installed peripherals,
when ready for use. Care must be used when moving it or replacing its parts. Failure to follow
the precautions listed could result in injury, uncontrolled motion and costly damage.

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

Use two people when moving the system on inclines or lifting more than 16 kg (35 Ibs). Also,
whenever lifting/removing the monitor, two people are required.

WARNING: Always lock the control console in its parking (locked) position after moving the
system. Failure to do so could result in personal injury or equipment damage.
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A

1-3-4

Note:

1-3-4-1

NOTE:

WARNING: Equipment damage could result if special care is not taken when transporting the
system in a vehicle.

ALWAYS:

e Secure the system in an upright position and lock the wheels (brake).
« DO NOT use the control console as an anchor point.

* Place the probes in their carrying case.

¢ Eject any disks from the MOD (if installed).

* Ensure that the system is well prepared and packed in its original packaging before
transporting. Special care must be taken to correctly position the packing material
supporting the monitor. For further information, refer to Chapter 3 - Installation.

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

Electrical Safety

To minimize shock hazard, the equipment chassis must be connected to an electrical Ground. The
system is equipped with a three-conductor AC power cable. This must be plugged into an approved
electrical outlet with safety grounding.

The power outlet used for this equipment should not be shared with other types of equipment. Both the
system power cable and the power connector must meet international electrical standards.

When replacing UPS batteries, ensure that defective batteries are disposed of in accordance
with local regulations. Alternatively, forward them to GE Medical Systems for proper disposal.

Probes

All the probes for the Vivid™ 4 ultrasound unit 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.

+ 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.

+ Toavoid 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.

For detailed information on handling endocavity probes, refer to the appropriate supplementary
instructions for each probe. In addition, refer to the Vivid™ 4 User Manual for detailed probe handling
instructions.
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1-3-5

7
&

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.
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Section 14
Product Labels and Icons

The Vivid™ 4 ultrasound unit comes equipped with product labels and icons. These labels and icons
represent pertinent information regarding the operation of the ultrasound unit.

1-4-1 Product Label Locations

The following two diagrams indicate the location of some of the labels and icons found on the Vivid™ 4
ultrasound unit. All the labels and icons are described in Table 1-6 on page 1-12.

Figure 1-1 Product Label and Icon Locations (Front)

Product Logo

Equipment Type CF

Parking Label on Brake Pedal
Class Il Equipment

a A WON =

Swivel Brake Label on Brake Pedal
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Figure 1-2 Product Label and Icon Locations (Rear)

1 Main Label
2 AC Voltage Rating Label
3 GND Label

Chapter 1 - Introduction 1-11
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1-4-2 Label Descriptions

The following table shows the labels and symbols that may be found on the Vivid™ 4 ultrasound unit,
and provides a description of each label’s purpose and location.

Table 1-6 Product Icons

Label Name Description Location

Product Logo Identifies Vivid™ 4 models. Front of the unit.

Manufacturer's name and address.
Identification and Rating Date of Manufacture.

Plate Model and Serial numbers.
Electrical ratings.

Rear of the unit, near the power inlet.

Class | Equipment, in which protection
against electric shock does not rely on basic
insulation only, but which includes an
additional safety precaution in that means
are provided for the connection of the Rear of the unit and probe
equipment to the protective earth conductor | connectors.

in the fixed wiring of the installation - in such
a way that accessible metal parts cannot
become live in the event of a failure of the
basic insulation.

Laboratory logos or labels that denote

Device Listing/Certification conformity with industry safety standards, Rear of the unit.

Labels such as UL or IEC.
0344 CE certification mark. Rear of the unit, on the main label.

o Equipment Type BF (man in the box symbol)
IEC 878-02-03 indicates B Type equipment | Probe connectors
having even more electrical isolation than PCG connector
standard Type B equipment because it is or Rear of Console
intended for intimate patient contact.

[

Equipment Type CF IEC 878-02-05
indicates equipment having a floating Front of the unit, ECG connector and
applied part that provides a degree of surgical probes.
protection suitable for direct cardiac contact.

CAUTION - This machine
weighs...Special care must

be used to avoid..."
This precaution is intended to prevent injury | Used in the Service and User Manual

that may be caused by the weight of the which should be adjacent to
machine if one person attempts to move it equipment at all times for quick
considerable distances or on an incline. reference.
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Table 1-6

Product Icons (Continued)

Label Name

Description

Location

used in..."

"DANGER - Risk of explosion

The system is not designed for use with
flammable anesthetic gases.

Indicated in the Service Manual.

"CAUTION" The equilateral triangle is
usually used in combination with other
symbols to advise or warn the user.

Rear of the unit.

“ATTENTION - Consult accompanying
documents” is intended to alert the user to
refer to the User Manual or other instructions
when complete information cannot be
provided on the label.

Rear of the unit.

"CAUTION - Dangerous voltage" (the
lightning flash with arrowhead in equilateral
triangle) is used to indicate electric shock
hazards.

Rear of the unit.

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

Rear of the unit.

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

Peripherals

WMo o DB D

Waste Electrical and Electronic Equipment
(WEEE) Disposal

This symbol indicates that the waste of
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.

Rear of the unit.
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1-4-3

1-4-3-1

Vivid™ 4 External Labels

In addition to the labels described in the previous section, additional labels may be found on the

Vivid™ 4 ultrasound unit, as described in the following sections:

Main Label section, on page 1-14.

Rating Labels section, on page 1-22.

GND Label section, on page 1-23.

Parking Label section, on page 1-23.

Swivel Brake Label section, on page 1-23.

Main Label

The main label may be printed in any of the following languages: English, German, French, Spanish,
Portuguese, Italian, Chinese, Danish, Dutch, Finnish, Greek, Japanese, Norwegian, Russian, or
Swedish, as shown in the examples below. Each main label includes a serial number, a voltage rating,
caution warnings, danger warnings and classifications (UL, CE0344 and so on.)

English: Used for all countries except those in which German, French, Spanish, Portuguese or

Italian are spoken.

P/MN :2390593-16 Rev: 001

/A DANGER!

Equipment not suitable for use in
the presence of a FLAMMABLE
ANAESTHETIC MIXTURE with AIR
or with OXYGEN OR NITROUS
Oxide.

To ensure proper grounding,
connect this equipment

to a receptacle marked
"HOSPITAL ONLY" or

"HOSPITAL GRADE"

| 5A lemm\mc

GEMS Ultrasound
Tirat carmel, Israel
[ Model
A\ CAUTION [ VIVID 4 )
Electric_shock hazard (Serial No. | )
DO NOT REMOVE COVER
Refer servicing to [[imax ) vnom ) Pmax ][ Freq.
Qualified servicing personnel 50 Hz

1.2kVA |

CE..

\}ssm,@o )
c@ us

CLASS | )
TYPEBF x

Figure 1-3 Main Label (English) 220 -240V

P/N ;23890593 Row: 002
A, B

REMOVE COVER Refer servicing
to Qualified servicing personnel.

/A DANGER!

Equipment not suitable for use in the
presence of a FLAMMABLE
ANAESTHETIC MIXTURE with AIR or
with OXYGEN OR NITROUS Oxide.
To ensure proper grounding, connect
this equipment to a receptacle marked

"HOSPITAL ONLY" or "HOSPITAL GRADE".

GEMS Ultrasound
Tirat carmel, Israel
( Model
A CAUTION [ VIVID 4 ]
« United States law restricts this (Serial No. | )
device to sale or use by or on the
order of a physician. (Imax ][ Vnom )[ Pmax }[ Freq.
« Electric shock hazard DO NOT | 1A |15 \mc“ 1.2kVA | 60 Hz

l CE..

CLASS 1 N
TYPE BF x

Figure 1-4 Main Label (English) USA
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German: Used in all German language countries.

P/M :F380693-F Rov: 001

A A

GEMS Ultrasound

Tirat carmel, Israel

A ACHTUNG

Gefahr durch elektrischen Schlag!
GEHAUSE NICHT OFFNEN

Service darf nur von quallfiziertem

GEFAHR! :
Das Gerat ist nicht geelgnet fiir die
Anwendung in Anwesenheit von
entziindlichem Narkosegas-Gemisch,
oder Sauerstoff,

Service-Personal durchgefiihrt werden

[ Modell VIVID

4 ]

( serien-Nr. |

)

NMennfrequenz 50 Hz

Nennspannung
Neannstrom 5 A

Nennleistung 1.2kVA

220-240 VAC

A R

Figure 1-5 Main Label (German)

* French: Used in all French language countries.

P/N :2390593-3 Rov: 001

A A

‘@ GEMS Ultrasound

Tirat carmel, Israel

maintenance qualifie

A DANGER!

Equipement non utilisable en
Presence d'anesthesique
INFLAMMABLE MELANGE avec de
L'AIR, OXYGENE ou OXYDE
NITRIQUE.

Pour assurer une mise ala
masse correcte, utiliser un
connecteur marque "HOPITAL
UNIQUEMENT" ou "HOPITAL
GRADE"

Modele
A ATTENTION [ VIVID 4 ]
Danger choc electrique ((No. Serie | )
NE PAS ENLEVER LE PANNEAU
Se referer au personnel de [vnom J( Freq. ) Imax [ Pmax

|zz|mmc]l 50 Hz

5A J| 1.2kVA

o

woSIE,

@
MEDICAL ELEGTRICAL
ECLIPUENT
CANCEA G222 b 8001
FvK

A (R

Figure 1-6 Main Label (French)
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* Spanish: Used in all Spanish language countries.

P/ 73506934 Row: 0071

A\ A\

@) GEMS Ultrasound

Tirat carmel, Israel

A PRECAUCION
Peligéo de choque eléctrico:
NO REMUEVA LA CUBIERTA:
PARA SERVICIO REFIERASE AL
PERSONAL CALIFICADO:

A PELIGRO!

Este equipo no esta preparado

para usarse en presencia de un

anestesico INFLAMABLE

MEZCLADO con aire

o con OXIDO NITROSO:

Conecte este equipo a un

receptaculo etiquetado

"PARA HOSPITAL SOLAMENTE"
O DE "GRADO HOSPITALAR"

("% viviD 4

l

(Nu. de série]

)

[ Imax )[ Vnom ][ Pmax ][ Frec.

l S5A ]lmew ‘HnCJl 1.2kVA H 50 Hz

wESIE,
I3 %

s

C us

MEDCAL ELECTRICAL
ECUIPMENT
CANCSA G222 Mo 8011
an

CLASE []
=R
——

Figure 1-7 Main Label (Spanish)

* Portuguese: Used in all Portuguese language countries.

P/N Z390593-5 Rov: 001

A A

GEMS Ultrasound
Tirat carmel, Israel

A CUIDADO

Perigo de choque elétrico
NAQ REMOVA A TAMPA
Solicite servigo de pessoa
qualificada

A PERIGO!

Equipamento ndo sujeito ao
uso em presenca de MISTURA
ANESTESICA INFLAMAVEL com
ar ou com OXIGENIO ou
OXIDO NITROSO.

Para assegurar aterramento
apropriado, conectar este
equipamento a um receptaculo
marcado "SOMENTE HOSPITAL"
ou "GRADE DE HOSPITAL"

| Mo%° viviD 4 |

(No. de série| )
[ Imax ][ Vnom ][ Pmax ][ Freq.
| 10A Jl1 20 VACJ[ 1.2kVA Jl 60 Hz

| CE..

J

WSEIE,
)

o\r
cULus

MEDCAL B ECTRIGAL
T

CANTSA G222 No 8011
T

CLASSE
TIFO k
I

Figure 1-8 Main Label (Portuguese)
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P/N 2390593-17 Rev: 001

@ GEMS Ultrasound
Tirat carmel, Israel

.

Modelo
A CUIDADO [ VIVID 4 ]
Perigo de chogue elétrico (No. de série| )
NAO REMOVA A TAMPA
Solicite servigo de pessoa [Imax ][ Vnom )( Pmax ][ Freq.
qualificada | 5A Jlmmunclluwa Jl 50 Hz
A PERIGO!
Equipamento nao sujeito ao CE N
uso em presenca de MISTURA 0344

ANESTESICA INFLAMAVEL com
ar ou com OXIGENIO ou
GXIDO NITROSO.

Para assegurar aterramento
aproptiado, conectar este

1o 32
MEDRCAL ELECTRICAL
ECAAPNENT
CANCEA C3F No 61
AWK

equipamento a um receptaculo e O
marcado "SOMENTE HOSPITAL" x
ou "GRADE DE HOSPITAL" —

Figure 1-9 Main Label (Portuguese) 220 - 240V

+ Italian: Used in all Italian language countries.

P/N 23905936 Rov: 001

@ GEMS Ultrasound
Tirat carmel, Israel

[ 1 |[ Modello

A PRECAUZIONI l VIVID 4 ]
Pericolo di folgorazione (tum. di serie] )
NON RIMUOVERE IL COPERCHIO 5
Affidare I'assistenza solo a Imax ][ Vnom | Pmax ][ Freq.
Personale qualificato 5A Ilmmuvac"tzwn “ 50 Hz
A PERICOLO

|mhriec1|_are in
ANESTETICHE IMFIAMMABILI
MISCELE CON ARIA, OSSIGENO OD wEDEAL BECTeAL

EQUPMENT

| 51
Apparecchiatura da non cenm g =
i resenza di MISCELE c @ us

DI AZOTO. Con aria, ossigeno od
ossido di azoto. Per garantire

un'appropriata messa a terra, LT
collegare questo strumento ad TP BF k

UNA PRESA A NORME.

Figure 1-10 Main Label (Italian)
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* Chinese: Used in all Chinese language countries.

P/N :2390593-9 Rev: 002

@ GEMS Ultrasound
Tirat carmel, Israel

A g (®5  wviviD 4 ]
HHER ZIEE )
PEST I (ki) (Ern® ) (EwuE) (e
P B HIR S A DL U ¥ | 5A [mwnc” 1.1kVA H 50Hz
A fER!

SR FULRIRRI IR, us
T oy
B8 TR B hiAT s
M I SR B A L

S5k,
AT T HR R R 5 2, C€... @
c

Figure 1-11 Main Label (Chinese)

» Danish: Used in all Danish language countries.

P/N 235059310 Rev: 001

@ GEMS Ultrasound
Tirat carmel, Israel

A VIGTIGT ("= vIviD 4 J

ELECTRICAL SHOCK HAZARD | |GEmEnn | )
FJERNE IKKE OVERD/EKININGEN
REF. SERVICE TIL KVALIFICERET 1MAKS. ][V NOM. |(P MAKS)[ FREK.
SERVICE PERSONAL anasovac|| 1.2kvA I 50Hz

A FARE! =
I &

BRUG IKKE UDSTYRET |

N/ERHEDEN AF BRADBARE CE...

"KUN HOSPITAL" ELLER
"KLINIKKER"

TIL RESPEKTEREDE OMRADER TYPE ﬂ

AN/ESTESISKE BLANDINGER c us

MED LUFT, OXYGEN ELLER o amen

MED NITROUS OXIDER. e et o

TILSLUT KUN DETTE SYSTEM ——
I

Figure 1-12 Main Label (Danish)
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* Dutch: Used in all Dutch language countries.

P/N :2390593-14 Rev: 001

A A

Tirat carmel, Israel

‘@ GEMS Ultrasound

A WAARSCHUWING
GEVAAR VOOR ELECTRISCHE SHOCK
BEHUIZING NIET VERWIJDEREN
SERVICE ENKEL DOOR GEKWALIFICEERD
PERSONEEL

A GEVAAR

TOESTEL NIET GESCHIKT VOOR
GEBRUIK IN DE NABIJE OMGEVING VAN
ONTVLAMBARE ANESTHESIOLOGISCHE
GASSEN.

TOESTEL ALLEEN GESCHIKT VOOR
MEDISCH GEBRUIK.

[MO°E- viviD 4 )

(sERIE Ne: | )
(" smoon ) (Rownece seomnc) (e venmoce) [ Fren )
5A [m@mc” 1,2kVAI 50Hz

| Ce...
SRR Y

Figure 1-13 Main Label (Dutch)

* Finnish: Used in all Finnish language countries.

P/N :2390593-13 Rev: 001

Aol Err ot )LL)

A A

Tirat carmel, Israel

‘@ GEMS Ultrasound

A VAROITUS
SAHKOISKUVAARA

ALA POISTA LAITTEEN KOTELOA

OTA TARVITTAESSA YHTEYS
AMMATTITAITOISEEN HUOLTOHENKILOON

A VAARA!

ALA KAYTA LAITETTA HELPOSTI
SYTTYVIEN ANESTESIAKAASUJEN TAI
MUIDEN HELPOSTI SYTTYVIEN
KAASUJEN LAHEISYYDESSA

KYTKE TAMA LAITE VAIN SAIRAALASSA
HYVAKSYTTYYN MAADOITETTUUN
PISTORASIAAN

(" vivip 4 ]

(sARJA NRO|

MAK VIRTA ) (MY JANNITE) ("MAX TEHO ] (" TAAJUUS
2400AC|| 1.2kVA || S0Hz

| C€..

anF@

c@ us

LUGKKA »
TYYPPI x
—

Figure 1-14 Main Label (Finnish)
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* Greek: Used in all Greek language countries.

P/N :2390593-15 Rev: 001

A A

[ (g’% GEMS Ultrasound

) Tirat carmel, Israel

A TTPOZOXH

KINAYNOY HAEKTPOIIAHEIAZ

MHN ADAIPEITE TO KAAYMA

ATIEY®YNGOEITE XTO APMOAIO
TEXNIKO TPOZQITIKO

A KINAYNOZ!

TO ZYITHMA AEN EINAI
KATAAAHAO TIA XPHZH ZE
MEPIBAAAON EY®AEKTQN
ANAIZEHTIKQN MEI'MATRN
ME AEPA H OEYIONO H ME
NITPIKO OZEIAIO

ZYNAEETE TO ZYETHMA ETHN
[TPIZA ME EHMEIQEH "HOSPITAL
ONLY" H "HOSPITAL GRADE"

[.ma.uo: VNS VD 4 ]

(ariemoz zpa: | )
o penan ) (v ONDAASTIH [\EI'Eih EXIE) [ EVNOTHIA

1.2kVA | 50Hz
CE 3 55:;:%
0344

MEDICAL B ECTRICAL

ECUPMENT

CANCSA CZ72 No 8011
Ei

EATHIOPLA: ‘ [
TYTIOE: W
I

Figure 1-15 Main Label (Greek)

+ Japanese: Used in all Japanese language countries.

A A

ﬂ&? GEMS Ultrasound

-

(9) Tirat carmel, Israel

AER!
BROBLES D
AN—REOBHENT &,
LU TR

MY —-EAICKEL T EE N,
A falE !

Z ORI, SlUERRRER, B,
FRBEE{EREROS LM TIE

FERLRVTEEN,

B REENERER T S0,
Tomid (EMast> b (H
=) | ICEHLTES N,

|=&~7r';u: VIVID 4 l
[_-,. 7.».»,.;_;' ]

[(TMAX )( VNOM [ PMAX ) [ 7k & 1)
| 1A 1100\!.\(: 1,1kVA|50«'GOHz

c € 03ds 0\}5 : rﬁ%o
@

MEDCAL BLECTRICAL
GOPUEHT

CANTEA CZ2 Mo, 8011
IS

A

Figure 1-16 Main Label (Japanese)
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* Norwegian: Used in all Norwegian language countries.

P/N :2390593.11 Rov: 001

A A

A ADVARSEL (MO°EL viviD 4 l

FARE FOR ELEKTRISK SJOKK (sEmiENR. | )
FJERN IKKE DEKSLET

@\ GEMS Ultrasound

"\_.{_?)I Tirat carmel, Israel

HENVIS SERVICE TIL KVALIFISERT | [[('MAX ][ VNOM ][ PMAX ][FREKV:
SERVICEPERSONELL | 5A |m2smc 1_=m| 50Hz
A FARE!

UTSTYRET ER IKKE EGNET FOR

BRUK | N/ERV/ER AV CE...

BRENNBARE

ANESTESIMIDDEL BLANDET

MED LUFT ELLER MED OKSYGEN

ELLER NITROGENOKSYD
KOBLE DETTE UTSTYRET KUN
TIL UTTAK BEREGNET FOR
MED.TEK.UTSTYR

Figure 1-17 Main Label (Norwegian)

* Russian: Used in all Russian language countries.

GEMS Ultrasound
Tirat carmel, Israel
[ ] MOAENbL
A BHUMAHVE | VIVID 4 ]
FECAMUATE IPALY 10 ROBORY TEXHNEOOTD| | ot FOE] )
OBCIY SBAHIR umuwm:n o | el (S
H CEPBICHOMY MHEREPY 5A  ||z000mc]| 1.26vA || s0Hz
A OMACHO!
0OPY/JOBAHHE HE ICTIONb3YETCA cem
B MPUCYTCTBIN NETHOBOCTINAMEHRIOLLMXCA
AHECTETUKOB CMELLIAHBIX C BO3AYXOM,
HICNOPOOOM MK 3ARUCHID A30TA
MOACOEAMHAUTE 3T0 OBOPY/J0BAHME
H POSETHAM NOMEUEHHBIM
"TONBHO [1N1A GOALHULL" MIN
"GObHHYHAR CET"

L J L

Figure 1-18 Main Label (Russian)
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+ Swedish: Used in all Swedish language countries.

P/N :2380583-12 Rev: 001

@ GEMS Ultrasound
Tirat carmel, Israel

" (MoPEL viviD 4 )
A VAR FORSIKTIG
FARA FOR ELEKTRISK CHOCK | |(semEnummer] )
TA INTE BORT SKYDDET
SERVICE SKALL UFOGRAS AV [tmax ] Vnom }[ Pmax ][ Frek
KVALIFICERAD PERSONAL l 5A |mmm 1.2kVA || 50Hz
A FARA! -
UTRUSTNINGEN AR INTE CE o=l
LAMPLIG ATT ANVANDA | oass
NARVARO AV c us
BRANDFARLIG ANESTESIGAS |
KOMBINATION MED LUFT ELLER moesBE
SYRE ELLER KVAVEOXID i
ANSLUT DENNA UTRUSTNING
TILL ETT ELUTTAG MARKT Kass s
ENDAST "SJUKHUS" x
ELLER "SJUKHUSKVALITET" —

Figure 1-19 Main Label (Swedish)

1-4-3-2 Rating Labels

Indicates the ultrasound unit’s factory preset input AC voltage as follows:
« AC 100V
« AC 120V
« AC 220-240V
« AC 220-230V
One of the rating labels (shown in Figure 1-20 below) is located on the rear of the ultrasound unit.
Figure 1-20 Rating Labels
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1-4-3-3

1-4-3-4

1-4-3-5

GND Label

Indicates the protective earth (grounding) terminal. The GND label shown below is located at the rear
of the unit, as shown in Figure 1-2 on page 1-11.

Figure 1-21 GND Label

Parking Label

Indicates the locked pedal position which locks the front castors and prevents the ultrasound unit from
moving. The parking label, shown below, is located on the brake pedal at the front of the unit, as shown
in Figure 1-1 on page 1-10.

Figure 1-22 Parking Label

Swivel Brake Label

Indicates the locked swivel position which prevents the front castors from swiveling. The swivel brake
label, shown below, is located on the brake pedal at the front of the unit, as shown in Figure 1-1 on
page 1-10.

Figure 1-23 Swivel Break Label
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Section 1-5

EMC, EMI,

1-5-1

1-5-2

JAN

La

and ESD

Electromagnetic Compatibility (EMC)

Electromagnetic compatibility describes a level of performance of a device within its electromagnetic
environment. This environment consists of the device itself and its surroundings, including other
equipment, power sources and persons with which the device must interface. Inadequate compatibility
results when a susceptible device fails to perform as intended due to interference from its environment,
or when the device produces unacceptable levels of emission. 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 or 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.

Electrostatic Discharge (ESD) Prevention

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
TAKING THE NECESSARY ESD PRECAUTIONS:

1.ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT OF
THE POWER CONNECTOR).

2.FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE
EQUIPMENT.

1-24
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1-5-3 Standards Used

To fulfill the requirements of relevant EC directives and/or European Harmonized/International
standards, the following documents/standards have been used:

Table 1-7 Standards Used
Standard/Directive Scope
89/336/EEC EMC Directive.
93/42/EEC Medical Device Directive.
IEC 801-2 Electrostatic Discharge.
IEC 801-3 Radiated Electromagnetic Field.
IEC 801-4 Electrical Fast Transient/Burst.
IEC 805-1 Surge.

EN 55011/CISPR 11

Electromagnetic Susceptibility.

EN 60601-1/IEC 601-1/UL 2601-1

Medical Electrical Equipment; General Requirements for Safety.

EN 61157/ IEC 61157

diagnostic ultrasonic equipment.

Requirements for the declaration of the acoustic output of medical

NOTE: For CE Compliance, it is critical that all covers, screws, shielding, gaskets, mesh and clamps are in good
condition and 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.

1-5-4 Lockout/Tagout Requirements (For USA Only)

Follow OSHA Lockout/Tagout requirements by ensuring you are in total control of the electrical

Mains plug.

Chapter 1 - Introduction
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Section 1-6
Customer Assistance

1-6-1 Contact Information
If this equipment does not work as indicated in this service manual or in the Vivid™ 4 User Manual, or
if you require additional assistance, please contact the local distributor or appropriate support resource,
as listed below.
Prepare the following information before you call:
+ System ID and/or serial number.
»  Software version.
Table 1-8 GE Contact Information
Location Phone Number
USA/ Canada Phone: +1-800-437-1171
GE Medical Systems Phone: +1-800-321-7937
Ultrasound Service Engineering
4855 W. Electric Avenue
Milwaukee, WI 53219
Customer Answer Center Phone: +1-800-682-5327
Phone: +1-262-524-5698
Fax: +1-414-647-4125
Latin America Phone: +1-262-524-5300
GE Medical Systems
Ultrasound Service Engineering
4855 W. Electric Avenue
Milwaukee, WI 53219
Customer Answer Center Phone: +1-262-524-5698
Fax: +1-414-647-4125
Europe General Imaging: +49 (212) 2802 207
GE Ultraschall Deutschland GmbH& Co. KG Cardiac: +49 (212) 2802 208
BeethovenstraBe 239
Postfach 11 05 60, D-42665 Solingen
Germany Fax: +49 212 2802 431
Asia (Singapore/ Japan) Phone: +65-277-3487
GE Ultrasound Asia Fax: +65-272-3997
Service Department - Ultrasound
298 Tiong Bahru Road #15-01/06 Phone: +81-426-48-2950
Central Plaza Fax: +81-426-48-2902
Singapore 169730
1-26 Section 1-6 - Customer Assistance
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Chapter 2

Pre-Installation

Section 2-1
Overview

2-11 Purpose of Chapter 2

This chapter provides the information required to plan and prepare for the installation of a Vivid™ 4

ultrasound unit. Included are descriptions of the electrical and facility requirements that must be met by
the purchaser. A worksheet is provided at the end of this chapter (see Figure 2-2 on page 2-11) to help

ensure that all the required network information is available, prior to installation.

Table 2-1 Contents in Chapter 2
Section Description Page Number
241 Overview 21
2-2 Console Requirements 2-2
2-3 Facility Needs 2-7
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Section 2-2
Console Requirements

2-21 Unit Environmental Requirements
Table 2-2 Environmental Requirements
Relative Humidity
Requirement Temperature (non-condensing) Air Pressure
Operational 10 — 40°C (50 — 104°F) 50 — 70% 700 — 1060 hPa
Storage 20 —60°C (-4 — 140°F) 10 — 95% 700 — 1060 hPa
Transport -20 —60°C (-4 — 140°F) 10 — 95% 700— 1060 hPa
CAUTION: If the system has been in storage or has been transported, please see the acclimation
A requirements before powering ON and/or using the system. Refer to the Installation Warnings section
on page 3-2.
2-2-2 Cooling Requirements
The cooling requirement for the Vivid™ 4 ultrasound unit environment is
3500 BTU/hr. This figure does not include the cooling required for lights, people, or other equipment in
the room.
Note: Each person in the room places an additional 300 BTU/hr demand on the environmental cooling.
2-2-3 Lighting Requirements
For system installation, updates and repairs, bright lighting is required. However, operator and patient
comfort may be optimized if the room lighting is subdued and indirect when a scan is being performed.
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.
2-2-4 Time and Manpower Requirements

N

Site preparation takes time. Begin pre-installation checks as soon as possible to allow sufficient time to
make any required changes. If possible, begin these checks as many as six weeks before system
delivery.

CAUTION: At least two people must be available to deliver and unpack the Vivid™ 4 ultrasound
unit. Attempts to move the unit considerable distances (or on an incline) by one person alone,
could result in personal injury, and/or damage to the system.

Section 2-2 - Console Requirements
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2-2-5

NOTE:

NOTE:

2-2-51

2-2-5-2

2-2-5-3

A CAUTION

Electrical Requirements

GE Medical Systems 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 mains power system with defined Neutral and Live:

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

Sites with a mains power system without a defined Neutral:

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

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

Vivid™ 4 Power Requirements
Electrical specifications for the Vivid™ 4 monitor and onboard peripherals are as follows:

Table 2-3 Electrical Requirements
Voltage Tolerances Op. Current Frequency
100V AC +10% 8A 50-60 Hz
120V AC +10% 8A 50-60 Hz
220 - 240V AC +10% 4A 50-60 Hz

Inrush Current

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

Maximum power requirement = 1.2 KVa
+ 100V AC: 8A

120V AC: 8A

« 220-240V AC: 4A

Site Circuit Breaker
It is recommended that the branch circuit breaker for the machine be readily accessible.

POWER OUTAGE MAY OCCUR.

The Vivid 3 requires a dedicated single branch circuit. To avoid circuit overload and possible
loss of critical care equipment, make sure you DO NOT have any other equipment operating on
the same circuit.

Chapter 2 - Pre-Installation
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2-2-5-4

Site Power Outlets

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

2-2-5-5 Mains Power Plug
If the unit arrives without a power plug, or with the wrong plug, contact your GE dealer. When necessary,
the installation engineer will supply the locally-required power plug.

2-2-5-6 Power Stability Requirements
Voltage drop-out
Max 10 ms.

NOTE: The Vivid™ 4 ultrasound unit can be provided with an external UPS system. Contact your local
GE Service Representative for details.
Power Transients
(All applications)
Less than 25% of nominal peak voltage for less than 1 millisecond for any type of transient, including
line frequency, synchronous, asynchronous, or aperiodic transients.
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2-2-6

Note:

EMI Limitations

Ultrasound machines are susceptible to Electromagnetic Interference (EMI) from radio frequencies,
magnetic fields, and transients in the air or wiring. They also generate EMI. The Vivid™ 4 ultrasound
unit 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:

Medical lasers.
Scanners.
Cauterizing guns.
Computers.
Monitors.

Fans.

Gel warmers.
Microwave ovens.

Portable phones.

Broadcast stations and mobile broadcasting machines.

Chapter 2 - Pre-Installation
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The following table lists recommendations for preventing EMI:

Table 2-4 EMI Prevention/ Abatement

EMI Rule

Details

Ground the unit.

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

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.

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 card cage or hang out of the peripheral
bays. Loop any peripheral cable excess length inside the peripheral bays or hang on
the hooks provided below the console. Attach the monitor cables to the frame.

2-2-7 Probe Environmental Requirements

Table 2-5 Probe Operation and Storage Temperatures

Electronics PAMPTE
Operation 10 — 40°C (50 — 104°F) 5—42.7°C (41— 109°F)
Storage 20 —50°C (-4 —122°F) | 20 —50°C (-4 — 122°F)

Note: System and electronic probes are designed for storage temperatures of -20° to +50° C. When
exposed to large temperature variations, the probes should be kept at room temperature for
a minimum of 10 hours before use.
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Section 2-3
Facility Needs

2-3-1

Note:

Purchaser Responsibilities

The work and materials required to prepare the site are the responsibility of the purchaser. To avoid
delay, complete all pre-installation work before delivery. Use the Pre-installation Check List (provided
in Table 2-6 on page 2-12) to verify that all the required steps have been completed.

Purchaser responsibilities include:

»  Procuring the required materials.
+ Completing the preparations prior to delivery of the ultrasound system.

+ Paying the costs of any alterations and modifications not specifically provided for in the sales
contract.

All relevant preliminary electrical installations at the prepared site must be performed by
licensed electrical contractors. Other connections between electrical equipment, and
calibration 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 utilize only
qualified personnel to perform electrical servicing of the equipment.

To avoid delays during installation, the individual or team who will perform the installation should be
notified at the earliest possible date (preferably prior to installation), of the existence of any of the
following variances:

* Use of any non-listed product(s).
* Use of any customer provided product(s).
» Placement of an approved product further from the system than the interface kit allows.

The prepared site must be clean prior to delivery of the system. Carpeting is not recommended because
it collects dust and creates static. Potential sources of EMI 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 (see
below).

A dedicated single branch power outlet of adequate amperage (see Table 2-3 on page 2-3.) 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 the Electrical Requirements section on page 2-3.

A door opening of at least 76 cm (2.5 ft) in width.

The proposed location for the unit is at least 0.3 m (1 ft) from the walls, to enable cooling.
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.

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).

* AnIT 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 2-2 on page 2-11 for network details
that are required.

Note: All relevant preliminary network outlets 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.

A door opening of 92 cm (3 ft) in width.

An accessible circuit breaker for a dedicated power outlet.

A sink with hot and cold running water.

A receptacle for bio—hazardous waste, for example, used probe sheaths.
An emergency oxygen supply.

A storage area for linens and equipment.

A nearby waiting room, lavatory, and dressing room.

Dual level lighting (bright and dim).

A lockable cabinet for software and manuals.

Section 2-3 - Facility Needs
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2-3-341

2-3-4

2-3-4-1

2-3-4-2

2-3-4-3

Recommended Ultrasound Room Layout

LINEN SUPPLY

| SINK

FILM SUPPLIES PROBES/SUFPLIE

EXTERNAL
ERIPHERALS

J '

VIVID 4

Dedicated Power Outlets

CONSOLE <——— Hospital Network

h ‘

Dedicated Analog Telephone Line
for Connection to InSite

EXAMINATION
TABLE

24 IN.
(61,CM)
Ea¥

GE Cabinet for
Software and Manuals
(optional)

" Sem.

(92 CM)

Scale: Each square = 1 sq ft (144 sq ins)

VIVID™ 4 SERVICE MANUAL

Figure 2-1 Minimal Floor Plan 2.5m x 3m (8.2ft x 9.84 ft)

Networking Pre-Installation Requirements

Stand-alone Unit (without Network Connection)
None.

Unit Connected to Hospital’s Network
Supported networks:

+ 100/10 Mbit/sec

Purpose of the DICOM Network Function

DICOM services provide the operator with clinically useful features for moving images and patient
information over a hospital network. Examples of DICOM services include the transfer of images to
workstations for viewing or transferring images to remote printers. As an added benefit, transferring

images in this manner frees up the on-board monitor and peripherals, enabling viewing to be done while
scanning continues. With DICOM, images can be archived and stored faster, easier, and at a lower cost.
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2-3-4-4

DICOM Option Pre-Installation Requirements

To configure the Vivid™ 4 ultrasound unit to work with other network connections, the network
administrator must provide the required information, which should include the following:

* Vivid™ 4 Details: DICOM network details for the Vivid™ 4 unit, including 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 Information: Details of the DICOM devices in use at the site, including the
DICOM host name, AE title and IP addresses.

2-10
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Section 2-4
Connectivity Installation Worksheet

Site System Information

Floor: Comments:
Site:‘ ‘
Dept| L —

CONTACT INFORMATION

|| ||
| | | | | | | Server Name: ‘
Default Gateway: | | | |

Name Title Phone E-Mail Address
TCPI/IP Settings Remote Archive Setup
(Echo Server/GEMNet Server/EchoPac PC)

Name - AE Title: | |
Scanner IP Settings IP Address: | | K ] |
Name - AE Title: | | subnetMask: [ | [ 1 |1 ]
IP Address: | | | | Default Gateway: [ | [ | [ | [ |
Subnet Mask: | ‘
| |

Remote DB User Name: ‘

Services (Destination Devices)

Device Type Manufacturer Name IP Address Port AE Title

ONO O~ WN =

Figure 2-2 Connectivity Installation Worksheet
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Table 2-6 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, IP address has been set for the system and a dedicated network
outlet is available.

2-12 Section 2-4 - Connectivity Installation Worksheet



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

Chapter 3
Installation

Section 3-1
Overview

3-1-1 Purpose of Chapter 3

This chapter provides instructions for installing the Vivid™ 4 ultrasound unit. Before beginning the
installation process, an appropriate site must be prepared, as described in Chapter 2 - Pre-Installation.
Once the site has been prepared, installation can proceed as described in this chapter.

Table 3-1 Contents in Chapter 3

Section Description Page Number
3-1 Overview 31
3-2 Installation Reminders 3-2
3-3 Receiving and Unpacking the Equipment 3-4
3-4 Preparing for Installation 3-13
3-5 Completing the Hardware Installation 3-23
3-6 System Configuration 3-36
3-7 Connectivity Setup 3-52
3-8 Storing and Transporting the Unit 3-70
3-9 Completing the Installation Paperwork 3-78
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Section 3-2
Installation Reminders

3-21 Average Installation Time
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 hour
Installing the scanner 0.5 hour Time may vary, according to the required configuration
(IZ();IOCnCr:Z/ICtCi:/rtht)i/())n 0.5-2.0 hours Time may vary, according to the required configuration
3-2-2 Installation Warnings

1.) Since the Vivid™ 4 weighs 170 kg (375 Ibs) or more, without options, two persons are always
required to unpack it. This is also applicable when installing any additional items in excess of 16 kg
(35 Ibs).

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.

3-2-21 System Acclimation Time

Following transport, the Vivid™ 4 system may be very cold, or hot. Allow time for the system to acclimate

before being switched ON. Acclimation requires 1 hour for each 2.5°C increment, when the temperature of

the system is below 10°C or above 35°C.
CAUTION Turning the system ON after arrival at the site - without allowing time for acclimation - may

cause system damage!

Table 3-3 Vivid™ 4 System Acclimation Time
°c | 60 55 50 45 40 35 30 25 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
3-2 Section 3-2 - Installation Reminders
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3-2-3

> DDDDD B

Safety Reminders

DANGER: 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!

WARNING: Two people are required to unpack the unit, as it is heavy. Two people are also
required whenever a part weighing 19kg (35 Ib.) or more must be lifted.

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

CAUTION: To prevent electrical shock, connect the unit to a properly grounded power outlet.
Do NOT use a three-prong to two-prong adapter, as this defeats safety grounding.

CAUTION: Do NOT wear the ESD wrist strap when you work on live circuits where more than
30 V peak is present.

CAUTION: Do NOT operate the 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.

WARNING: ACOUSTIC OUTPUT HAZARD

Although the ultrasound energy transmitted from the Vivid™ 4 ultrasound unit is within
AIUM/NEMA standards and FDA limitations, avoid unnecessary exposure. Ultrasound energy
can produce heat and mechanical damage.

The Vivid™ 4 User Manual should be fully read and understood before operating the unit. Keep
the manual near the unit for reference.

Chapter 3 - Installation 3-3
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Section 3-3
Receiving and Unpacking the Equipment

2 CAUTION: Please read this section fully before unpacking the Vivid™ 4 ultrasound unit.

The Vivid™ 4 ultrasound unit is shipped from the factory either in a wooden shipping crate, or
in a cardboard shipping carton. Separate instructions are provided for opening and unpacking
each type of container, as follows:

* Unpacking the Wooden Shipping Crate - see section 3-3-1 below.
* Unpacking the Cardboard Shipping Carton - see section 3-3-2 on page 3-9.

3-31 Unpacking the Wooden Shipping Crate

The Vivid™ 4 ultrasound unit is packed in a wooden crate that has four walls (left, right, front and rear),
the crate base, and the top cover. Each section has rebated joints that are joined together with

Clip-lok™ clips.
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Figure 3-1 Vivid™ 4 - Wooden Shipping Crate

3-3-1-1 Removing the Clip-lok™ Clips
When unpacking the Vivid™ 4 ultrasound unit, always remove the Clip-lok™ clips as follows:

1) Locate and remove the clip remover tool (item 23) that is secured on the outside of the wooden
crate, as shown in Figure 3-1, above.

2) Insert the hand level of the clip remover tool under the flange of the long leg of the clip.
3) Place your free hand over the clip to prevent injury when the clip is removed.

4) Rock the lever downwards towards the edge of the case, to remove the clip.

3-4 Section 3-3 - Receiving and Unpacking the Equipment
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3-3-1-2 Unpacking and Removing the Unit from the Wooden Crate
Before unpacking the unit, inspect the wooden crate for damage. Inspect the Drop and Tilt indicators
(on the Shock-watch and Tilt-watch labels, respectively) for evidence of accidental shock or tilting of the
crate during transit - see Figure 3-2 below).

NOTE: If the crate is damaged, or if either the Drop or Tilt indicators have turned red (showing failure),
please inform the GE Medical Systems sales representative immediately. In addition, mark on
the shipping consignment note or packing slip/post-delivery checklist (in the “Package” column)
that the Tilt and/or Drop indicators show failure.

—  Drop indicators turn Red

AR RR VRN
wosrronse TICWATEH ™ s

AL AR LR ERER R R R RRRRRY
=
MO D “ e

E 5

F &

e e

A AT TEET TS

''''''''

——— > Tilt indicators turn Red

Figure 3-2 Drop and Tilt Indicators

It is recommended to keep and store the crate and all other packing materials (including the Clip-lok™
clips, support foams, anti-static plastic cover, etc.), in the event that transport or shipment of the unit to
a different location will be required in the future.
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CAUTION: When using sharp tools to open packing materials, take care to avoid cutting or damaging
A the contents.

Note: Unless otherwise specified, referenced items are shown in Figure 3-1 on page 3-4.
1) Cut and remove the three securing steel strips (item 16).

2) Release the eight Clip-lok™clips (item 15) securing the front wall (item 13) and remove the front
wall. (Refer to the procedure described in Section 3-3-1-1 on page 3-4).

3) Release the eight Clip-lok™ clips securing the back wall (item 14) and remove the back wall.

4) Remove the small cartons containing the probes and peripheral options (items D and E in Figure 3-3
below) from the wooden crate.

SPACE FOR CRTIOMAL - -,
PERIPHERALS IM I: m
CRIGINAL PACKING
\ SPACE FOR OPTIOMAL

PERIFHERALS 1M
E ORIGINAL PACKING

SPACE FOR F’RGBES[ :l]
I GRIGIMAL CASES

D SPACE FOR PROBES
|~ IM ORIGINAL CASES

L

ON. §

| -

Figure 3-3 Probes and Peripherals in Original Packaging

5) Remove the console control support back foam (item 11 in Figure 3-3, above).

6) Remove the keyboard support foam located in front of the keyboard (item 10 in Figure 3-3, above).
7) Remove the back support foam located in front of the rear wheels (item 9 in Figure 3-3, above).
8) Remove the top cover by opening the six clips fastening it to the right and left walls. For details on

opening the clips, refer to Section 3-3-1-1 on page 3-4.

9) Remove the right wall (item 6) and the left wall (item 7) by opening the three clips fastening each to
the base.

10) Cut and remove the antistatic sheet (item 2 in Figure 3-4 below) that is wrapped around the unit,
taking care not to damage the antistatic cover.

11) Remove the antistatic cover (item 4 in Figure 3-4).

3-6 Section 3-3 - Receiving and Unpacking the Equipment
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12) Remove the two monitor foam supports (item 12 in Figure 3-4), located one on each side of the monitor.

MAMUAL M
ANTISTATIC BAG

Tx CARTOM WITH EXT. CABLES
1x CARTOM WITH ACCESSORIES

RED EPOT
CORMER-

Figure 3-4 Antistatic Cover, Supports and Accessories

13) Remove the three silica gel (moisture absorbing) bags (item 5 in Figure 3-4, above) located under
the unit.

14) Raise the control console (monitor) by pressing the release grip located under the unit’s front handle.

15) Remove the two cartons containing the external cables and accessories located under the control
console, and then lower the control console.

16) Lay the top cover (removed from the crate in step 8 on page 3-6) on the floor and push it over the
narrow side of the base, in front of the unit, to act as a ramp (item 3 in Figure 3-5 below).

W AL POWER CABIE HEOK
My

MACHINE

HALTING STRIP

_—

é RAMP ANTISTATIC SHEET

Figure 3-5 Removing the Unit from the Wooden Crate
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17) Press the brake pedal, located near the bottom of the front of the unit, to the right, to prevent the
wheels from swiveling, as described in the Swivel Brake Label section, page 1-23.

18) Pull the unit backwards from the platform base onto the ramp and roll it down to the floor.

19) Press the brake pedal, located near the bottom of the front of the unit, to the left, to lock the wheels,
as described in the Parking Label section, page 1-23.

20) Verify the contents of the case, as described in Verifying the Shipping Crate Contents on page 3-13.

3-8 Section 3-3 - Receiving and Unpacking the Equipment
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3-3-2

Unpacking the Cardboard Shipping Carton

The Vivid™ 4 ultrasound unit is packed in a cardboard shipping carton comprising a durable outer
cardboard carton cover, and a wooden platform base; these are firmly joined together with clamps and
screws. A ramp for rolling the Vivid™ 4 ultrasound unit off the platform, is also included.

SIDE

FRONT]
FLAP

FRONT;/ﬁ

FLAP

® .
_’ 18x RGHT SIIE " \_R IGHT

FRONT

ACCESSORIES &
PROBES CASE

5] >

k LEFT FIDE
OPEN PACKING WIEW

3-3-3

NOTE:

Figure 3-6 Vivid™ 4 - Cardboard Shipping Carton

Unpacking and Removing the Unit from the Cardboard Shipping Carton

Before unpacking the unit, inspect the carton case for damage. Inspect the Drop and Tilt indicators (on
the Shock-watch and Tilt-watch labels, respectively) for evidence of accidental shock or tilting of the
crate during transit - refer to Figure 3-2 on page 3-5.

If the crate is damaged, or if either the Drop or Tilt indicators have turned red (showing failure),
please inform the GE Medical Systems sales representative immediately. In addition, mark on
the shipping consignment note or packing slip/post-delivery checklist (in the “Package” column)
that the Tilt and/or Drop indicators show failure.

It is recommended to keep and store the cardboard shipping carton and all other packing materials
(including the support foams, anti-static plastic cover, etc., in the event that transport or shipment of the
unit to a different location will be required in the future.
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CAUTION: When using sharp tools to open packing materials, take care to avoid cutting or damaging
A the contents.

Note: Unless otherwise specified, referenced items are shown in Figure 3-6 on page 3-9.

1) Cut and remove the three securing steel strips (item 13).
2) Cut the adhesive tape along the center of the top of the cardboard shipping carton (item 14).

3) Remove all the fastening staples (item 15) and remove the two screws (item 16) so that the
cardboard carton (item 12) is free of the wooden platform (item 4), and the narrow flap is free.

4) Open the narrow side flap of the carton, remove the ramp (item 5) and attach it to the narrow side
of the wooden platform (item 4 in Figure 3-7 below).

Dl lD .
[\E )
FRONT 7 REAR ANTISTATIC .
STOFFER f\[ /:'_ B HOOK SHEET @,
— Rr\g\ —J-l Y
| . — —
e DN . N
_,__,-_-'_—_T-"-:_:-_'—.-"-_:-"'__'Jf:ﬁd— T _':- TR ey \..\_\_—_ _
Y | ] N 1 [ T
™,
;,\ RAHP \:! PLATFORM
=) 4
PLATEORM VIEW

Figure 3-7 Platform View of Shipping Carton

5) Remove the small boxes containing the accessories, probes and peripherals from the shipping carton.

6) Clear away the carton cover (item 12) from the wooden platform on which the ultrasound unit is
standing.

7) Cut and remove the antistatic sheet (item 6 in Figure 3-7, above) that is wrapped around the
ultrasound unit, taking care not to damage the antistatic cover (item 11 in Figure 3-8 below)
covering the unit. Remove the antistatic cover.
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ICD
INSTALLATION ——

PLACE FOR
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BAD
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MANMUAL BOOKS

LEFT VIEW

Figure 3-8 Front and Side View of the Unit in the Shipping Carton

8) Pull out and remove the monitor support (item 10 in Figure 3-9 below) from under the base of the

monitor.

0
) B O B
. e e s s

Figure 3-9 Unit in Shipping Carton - Right View
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9) Release the front stopper (item C in Figure 3-10 below) by sliding the metal sleeve located at the
locking pin’s base upwards, and then turning it towards you.

()
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Figure 3-10 Front Stopper Location

10) Remove the three silica gel (moisture absorbing) bags (item 7 in Figure 3-10, above) located
underneath the ultrasound unit.

11) Raise the control console (monitor) by pressing the release grip located under the unit’s front handle
and remove the two cartons (item 8 in Figure 3-8 on page 3-11) from underneath the control
console. These cartons contain the external cables and accessories.

12) Lower the control console to its lowest position.

13) Remove the manuals (item 4 in Figure 3-8 on page 3-11) from the compartment on the left side of
the ultrasound unit.

14) Press the brake pedal, located near the bottom of the front of the unit, to the right, to prevent the
wheels from swiveling, as described in the Swivel Brake Label section, page 1-23.

15) Carefully pull the unit backwards from the platform base onto the ramp and roll it down to the floor.

16) Press the brake pedal, located near the bottom of the front of the unit, to the left, to lock the wheels,
as described in the Parking Label section, page 1-23.

17) Verify the contents of the shipping carton, as described in Verifying the Shipping Crate Contents on
page 3 - 13.
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Section 3-4

Preparing for Installation

3-4-1 Confirming Customer Order

When preparing for installation of a Vivid™ 4 system, it is important to verify that all items ordered by
the customer have been received. Compare all items listed on the packing slip (shipping consignment
note) with those received and report any items that are missing, back-ordered, or damaged, to your GE
Medical Systems sales representative.

3-4-2 Verifying the Shipping Crate Contents

The following sections list the contents of the shipping crate (or shipping carton). Ensure that all
components are present before completing the installation.

3-4-21 External Cables
The ECG cable (item number 10 or 11) is supplied according to installation location.

Table 3-4 Vivid™ 4 External Cables
Item
Number P/N Description Quantity
1 2269430 PWR. CORD, MALE/FEMALE, 10A/@%)V, 0.60M (PERIPHERALS) 1
2 2266746 AUDIO IN EXT. CABLE 1
3 2266745 AUDIO OUT EXT. CABLE 1
4 2266744 VIDEO OUT EXT. CABLE 1
5 2266743 VIDEO IN EXT. CBL. 1
6 2266742 RS232,D25 TO D9 CBL. 1
7 2253080 B/W PRINT TRIGGER CABLE 1
8 2253079 B/W VIDEO CABLE. 1
9 2300857 PRINTER POWER CABLE 1
10 2256477 ECG CABLES FOR AMERICAS & Japan
2269979 5 LEAD ECG CABLE L=3.6M 1
2269982 LEAD WIRE, GRABBER, 1.3M, WHITE 1
2269982-2 LEAD WIRE, GRABBER, 1.3M, GREEN 1
2269982-3 LEAD WIRE, GRABBER, 1.3M, BLACK 1
11 2256478 ECG CABLES FOR EUROPE AND ALL OTHER COUNTRIES
2269980 5 LEAD ECG CBL.L=6.3M 1
2269983 LEAD WIRE, GRABBER,1.3M, YELLOW 1
2269983-2 LEAD WIRE, GRABBER,1.3M, BLACK 1
2269983-3 LEAD WIRE, GRABBER,1.3M, RED 1
Chapter 3 - Installation 3-13
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3-4-2-2

3-4-3

3-4-3-1

Accessories

Table 3-5

Vivid™ 4 Accessories

Item
Number

P/N

Description

Quantity

1

2390932

CD WITH SW V4.2 VIVID4 SYSTEM

1

2

2277423

DISKETTE 3.5” 1.44MB

1

066E0007

FOOTSWITCH

1

E11821AE

ULTRASOUND GEL BOTTLE

2277190

MO DISKETTE 2.3GB (OPTIONAL)

Component Inspection

After verifying that all the required parts are included in the shipping crate, inspect the system
components using the checklist supplied below. In addition, ensure that all the labels described in
Chapter 1 - Introduction are present, accurate and in good condition, and enter the serial number printed
on the main label into the system installation details card, as described in System Installation Details on

page 3-78.

Damage Inspection Checklist

Visually inspect the contents of the shipping crate/shipping carton for damage. If any parts are damaged
or missing, contact an authorized GE Service Representative.

A Damage Inspection Checklist is provided in Table 3-6 on page 3-15.

3-14
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Table 3-6

Damage Inspection Checklist

Step

Item

Recommended Procedure

Console

Verify that the system is switched OFF and unplugged. Clean the console and
control panel.

Probe Holders

Clean the gel wells with warm water and a damp cloth to remove all traces of gel.

Control Panel

Physically inspect the control panel for missing or damaged items. Verify the proper
illumination of all the control panel buttons.

Probes

Check all probes for wear and tear on the lens, cable, and connector. Look for bent
or damaged pins on the 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.

Monitor

Clean the CRT with a soft cloth dampened with water. Repeat using only water,
and wipe with a dry cloth. Inspect the monitor for scratches and raster burn.

Fans

Verify that the FE crate cooling fans, BE fan and peripheral fans are operating and
clean.

BE Rear Panel

Check the BE 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.

Covers

Check that all screws are in place, all chassis and internal covers are installed and
that the air filters are in place.

Peripherals

Check and clean the peripherals in accordance with the manufacturer’s directions.
To prevent EMI or system overheating, dress the peripheral cables inside the
peripheral cover.

AC System

Check the AC board connectors and the associated cabling for good connection
and proper insulation. Verify that the connections are secured.

Power Cord

Check the power cord for cuts, loose hardware, tire marks, exposed insulation, or
any deterioration. Verify continuity. Tighten the clamps that secure the power cord
to the unit and the outlet plug to the cord. Replace the power cord and/or clamp, as
required.

Front Castors

Check that the front castors can swivel, and can be placed in swivel lock and full
lock by the foot brake pedal.

Rear Castors

Check that the rear castors can roll and swivel but cannot lock.

Chapter 3 - Installation
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3-4-3-2 Front and Side View of the Vivid™ 4 Ultrasound Unit

Figure 3-11 below shows the Vivid™ 4 ultrasound unit components that are visible from the front and
side of the ultrasound unit.

LEFT RIGHT

Note: (10) Footswitch not illustrated

Figure 3-11 Front and Side View of the Vivid™ 4

Display Monitor: Swivels to the left and right, and tilts up and down.
Speakers: Two loudspeakers for Doppler sound.

Probe Holders and Probes: Situated on either side of the front panel.

A WO DN =

Control Panel: Contains the alphanumeric keyboard and the buttons used to operate the ultrasound
unit.

(3,

Front Handle.

Raise/Lower the Control Console Up/Down/Swivel Handle: Located midway underneath the front
handle. Used to swivel (left or right) and raise or lower the control console (control panel and
monitor). Press the handle halfway for the swivel action, and all the way for the raising/lowering
action.

7 Air Filter: Located above the crate.
8 Probe Ports:

»  Four active probe connectors (one for a pencil probe).
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9 Foot Brake: Three-position brake, as follows:
* LEFT (P) locks the wheels.
*  MIDDLE unlocks the wheels.
* RIGHT (double arrows) locks the swivel action.

10 (Not shown in Figure 3-11)
Footswitch: Configurable footswitch connected to the patient I/O module that enables keyboard
commands to be operated by foot.

11 Gel Holders: Situated on either side of the control console, and on the top surface on either side of
the monitor.

12 Color Printer or optional storage area.

13 On/Off Switch.

14 Alphanumeric Keyboard and Operation Buttons.
15 Cable Hook.

16 Peripherals: The VCR recorder and/or black-and-white printer and/or color printer are positioned on
the peripheral storage area of the control console.

17 CD Read/Write (CDRW) and MO Disk (optional).
18 Rear Castors.

19 Front Castors.
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3-4-3-3 Rear View of the Vivid™ 4 Ultrasound Unit

The following figure shows the Vivid™ 4 ultrasound unit components that are visible from the rear of the
ultrasound unit:

Figure 3-12 Rear View of the Vivid™ 4

Monitor

Gel Wells

Monitor Connection Panel
Left Rear Panel

Right Rear Panel

Power Cable Storage Hook
Circuit Breaker On/Off Switch

Ground Screw

© 00 N o a A~ WON =

Power Cable Socket
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3-4-4

3-4-41

A

3-4-4-2

System Voltage Confirmation

System Voltage Settings

Verify that the scanner is set to the correct voltage.
The Voltage settings for the Vivid™ 4 Scanner are found on a label to the right of the Power switch and
External I/O, on the rear of the system.

P/N ;23890593 Row: 002
A, B

A A

GEMS Ultrasound

Tirat carmel, Israel

A CAUTION

= United States law restricts this

device to sale or use by or on the

order of a physician.

= Electric shock hazard DO NOT
REMOVE COVER Refer servicing
to Qualified servicing personnel.

/A DANGER!

Equipment not suitable for use in the
presence of a FLAMMABLE
ANAESTHETIC MIXTURE with AIR or
with OXYGEN OR NITROUS Oxide.
To ensure proper grounding, connect
this equipment to a receptacle marked

1™ vivip 4 |

"HOSPITAL ONLY" or "HOSPITAL GRADE"

( serial No. | )

Imax Vnom |[ Pmax | Freq.
10A 115VAC"1.2RU'A | 60 Hz

(4

: E i: CLASS 1

Figure 3-13 Rating Plate Example

WARNING: CONNECTING A Vivid™ 4 SCANNER TO THE WRONG VOLTAGE LEVEL WILL MOST
LIKELY DESTROY THE SCANNER.

Confirming System Voltage Configuration

1) Turn ON the system.

2) Inregular 2D Scanning Mode, press Config.

3) From the System Configuration dialog box, click the Technical Support tab.

4.) Make sure the frequency and voltage ranges are set up correctly and that the appropriate settings
are displayed in the Power Supply Frequency and Nominal Voltage fields (lower right side of the
dialog box) - see Figure 3-14 on page 3-20.
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Bystem Configuration for perll {Group: Default)

For authorized GE personnel only!

Hardware Settings
v Use Front End ECE:
Image Port: Revision E8/F8
Front Board: U7-2 (TR-U4)
Ex Keyboard: Revision &
Fux Board: uz2

Uer. 3

Ho board

Sound Board:
RFI Board:

iLing Settings:  Save

Second Re -

-

-

-

Restore

Power Supply Frequency: 50 Hz
Nominal Yoltage: 240V
UPS: PowerCard450

VIC: ¥1 [PC YIC]

Mumber of Fans: 5 '~ MOD Fan

v Monitoring

Cahcel

Figure 3-14 System Configuration Technical Support Tab

5) Click OK.

Note:

If the voltage is not set correctly, contact an authorized GE Service Representative.
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3-4-5

3-4-5-1

Note:

Video Formats Confirmation

The Vivid™ 4 ultrasound scanner and VIC may be configured to operate with either PAL or NTSC video
systems, as required.

Video Format Confirmation

1) Turn ON the system and the check video transmission signal is set correctly.

2) Press Config.

3) From the System Configuration dialog box, select the VCR/ECG tab and make sure Either PAL or
NTSC is selected.

4) Click the Technical Support tab and make sure Frequency is set to either 60Hz for NTSC, or 50Hz
for PAL.

5) Click OK.

If the video format is not set correctly, contact an authorized GE Service Representative.
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3-4-6 Ensuring Protection from EMI

The Vivid™ 4 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 the 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:

Note: The Vivid™ 4 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.

Table 3-7 EMI Prevention/ Abatement

EMI Rule Details

Poor grounding is the most likely reason an ultrasound unit will have noisy images. Check

Ground the unit. the grounding of the power cord and power outlet.

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

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

If more than 20% or a pair of the fingers on an RF gasket are broken, replace the gasket.

Replace broken RF gaskets. Do not turn on the unit until any loose metallic part is removed and replaced if needed.

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.

Do not place labels where
RF gaskets touch metal.

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.

Use GE specified harnesses
and peripherals.

Take care with cellular

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

Do not allow cables to lie across the top of the card cage or hang out of the peripheral bays.
Loop any peripheral cable excess length inside the peripheral bays or hang on the hooks
provided below the console. Attach the monitor cables to the frame.

Properly address peripheral
cables.
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Section 3-5
Completing the Hardware Installation

It is recommended to pay attention to the system specifications and make sure the facility has been
prepared in accordance with the information provided in Chapter 2 - Pre-Installation.

For easy reference, the physical specifications of the Vivid™ 4 ultrasound unit are shown in Table 3-8
below.

Table 3-8 Vivid™ 4 - Physical Specifications

Metric Imperial
Measurement Specifications Specifications
Height (with monitor) 131 —145cm 516 —57.1in
Width 62.5cm 25in
Debth 112 cm 44 in
P (100 cm without rear handle) (40 in without rear handle)
Weight 170 kg 375 Ibs

When moving the system, always adhere to the following the precautions:

CAUTION: At least two people must be available to deliver and unpack the Vivid™ 4 ultrasound
unit. Attempts to move the unit considerable distances (or on an incline) by one person alone,
could result in personal injury, and/or damage to the system.

CAUTION: The Vivid™ 4 weighs 170 kg (375 Ibs) or more - depending on installed peripherals -
when ready for use. Care must be used when moving it or replacing its parts. Failure to follow
the precautions listed could result in injury, uncontrolled motion and costly damage.

ALWAYS:

A
[y 4
A

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

Use two people when moving the system on inclines or lifting more than 16 kg (35 Ibs).

3-5-1 Connecting the Footswitch

1) Connect the triple footswitch to the Footswitch input on the left side of the front panel, as shown in
Figure 3-8 on page 3-11.

2) After connecting the peripherals and switching the system on, configure the footswitch, as
described in System Tab on page 3-37.
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3-5-2

Note:

3-5-21

Note:

Connecting Peripherals

Peripheral devices, such as a VCR or printer, are connected to the Vivid™ 4 ultrasound unit using the
rear panel connectors. Ensure that all peripheral devices connected to the ultrasound unit comply with
national safety requirements for medical equipment, including IEC601, CSA22.2, AS3200.1 and UL544.

The Vivid™ 4 ultrasound unit can operate with one or more of the following types of on-board
peripherals:

+ VCR

» Black & White (B/W) Printer

»  Color Printer (may be installed in side compartment)
* HP Deskjet 6122 Color Printer

Each of the peripherals have European and US versions. For a complete list of recommended
peripherals, refer to the Vivid™ 4 User Manual. For information for each peripheral device, refer
to the manufacturer's manual.

On-board peripherals must be connected to one of the two available auxiliary power supplies on the
right rear panel. The total load on both auxiliary AC outlets should not exceed 500 VA. This means
8 Amp @ 100-120V AC or 4 Amp @ 220-240V AC.

Voltages are set according to local country voltage, as described in the Voltage Level Checks section,
on page 3-32.

For more details about peripherals installation, refer to Chapter 8 - Replacement Procedures - see the
Peripherals section, on page -114.

Rear Panel Connectors

The Vivid™ 4 ultrasound unit is equipped with two rear panels that provide the connections for
peripheral devices, as shown in Figure 3-15 below.

Right and left are determined from the front of the unit. Refer to the Right Rear Panel Connectors
section, on page 3-25, and to the Leff Rear Panel Connectors section, on page 3-26, for details

about each panel.
A5
J .1 " :

8

...1‘.._,’I
8-
Right Rear Panel Left Rear Panel

Figure 3-15 Rear Panel Connectors Rear View
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3-5-2-1-1  Right Rear Panel Connectors

Table 3-9 describes the connectors included in the right rear panel (shown in Figure 3-16):

(©

Figure 3-16 Right Rear Panel Connectors

Table 3-9 Right Rear Panel Connectors

Name

Description

1. AUXILIARY AC OUTLET

For use with external peripherals. Voltages are set according to local country
voltage.

2. AUXILIARY AC OUTLET

For use with external peripherals. Voltages are set according to local country
voltage. If additional auxiliary outlets are required, use the special cable
provided by GE. DO NOT attempt to connect additional peripherals using an
external wall outlet.

3. THERMAL CIRCUIT BREAKERS

Three 4A thermal circuit breakers for fuse protection.

4. NETWORK For the network connection.

5. MODEM For use with the service platform (iLing).

6. RS 232 (2) Not in use.

7.USB For GE Service usage only (not for external USB devices).

8. PARALLEL PORT

25 pin connector for use with the external peripherals.
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3-5-2-1-2  Left Rear Panel Connectors
Table 3-10 describes the connectors included in the left rear panel (shown in Figure 3-17):
© Q)
Y
@E‘;"a";’o"“’ i@
VCR-RS 232 (1)
®f 3
®
ouT 2
1
© @ 11
. MiC
12
Figure 3-17 Left Rear Panel Connectors
Table 3-10 Left Rear Panel Connectors
Name Description
1. VCR-RS 232 (1) One standard 9-pin RS232 (1) connector for VCR control (COM 1).
2. S-VIDEO OUT Y/C Video Out: 4 pin connector for output to an S-VHS VCR.
3. S-VIDEOIN Y/C Video In: 4 pin connector for input from an S-VHS VCR.
4. VIDEO OUT B/W BNC connector for composite B/W video output to a hard copy printer.
5. VIDEO OUT 1 BNC connector for composite color video output (PAL or NTSC).
6. VIDEO OUT 2 BNC connector for composite color video output (PAL or NTSC).
7. AUDIO IN (RIGHT) RCA jack.
8. AUDIO IN (LEFT) RCA jack.
9. AUDIO OUT (RIGHT) RCA jack.
10. AUDIO OUT (LEFT) RCA jack.
1. MIC Microphone input.
12, PRINTTRIG. BNQ connector for.the e>§posure control of a multi-imager or another peripheral
activated by pressing Print B.
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3-5-2-2 Connecting the VCR

1) Place the VCR on the peripheral tray and connect the following:

Table 3-11 VCR Cables

From the VCR To the Left Panel DIP on VCR Right Panel
S-Video IN S-Video OUT (Y/C OUT) 1-4 OFF (down)
S-Video OUT S-Video IN (Y/C OUT) 5-6 ON (up)
Audio IN Audio OUT
Audio OUT Audio IN
BE Control (RS-232) VCR RS 232 (1)

2) Install the VCR according to the VCR installation schematics, see Figure 8-119 on page 8-126.

3) After connecting the remaining peripherals and switching the system on, configure the VCR
settings, as described in the VCR/ECG Tab section, on page 3-45.

For more details about peripherals installation refer to Chapter 8 - Replacement Procedures - see the
Peripherals section, on page -114.

3-5-2-3 Connecting the Black & White Printer

1) Place the printer on the peripheral tray and connect the following cables as shown in Table 3-12.

Table 3-12 Black & White Printer Cables

From the Printer To the Left Panel
Video IN Composite Video OUT B/W
External Trigger Print Trigger
Power Cable Right Connectors Panel AC outlet

2) Install the printer according to the printer’s installation schematics, see Figure 8-101 on page -115.

3) After connecting the remaining peripherals and switching the system on, configure the printer
settings, as described in the Printers Tab section, on page 3-44.

For more details about peripherals installation refer to Chapter 8 - Replacement Procedures - see the
Peripherals section, on page -114.
3-5-24 Connecting the Color Printer

1) Place the color printer in the printer compartment above the B/W printer and VCR on the peripheral
tray, using an additional shelf (or place the color printer in the side compartment).

2) Connect the following cables as shown in Table 3-13:
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Table 3-13 Color Printer Cables

To the Cables
From the Color Printer underneath the Control Console
Video IN R, G, B, Sync
External Trigger Print Trigger
AC IN AC Power Cable

Note: All the color printer cables are located in the left storage compartment under the metal cover.

3) After connecting the remaining peripherals and switching the system ON, configure the printer
settings, as described in the Printers Tab section, on page 3-44.

For more details about peripherals installation, refer to Chapter 8 - Replacement Procedures - see the
Peripherals section, on page -114.

3-5-2-5 Connecting the HP DeskJet 6122 Color Printer

Note: If there is sufficient space, the HP DeskJet 6122 Color Printer may be installed under the
control console. Alternatively, it will require a suitable stand or table to be positioned in
close proximity to the Vivid™ 4 scanner - at a distance of not more than 1m (3.3 ft) from the
power connection to the Vivid™ 4 unit.

WARNING: Whenever moving the Vivid™ 4 scanner, the DeskJet Color Printer must be
A disconnected from the scanner. DO NOT attempt to move the two units simultaneously without
first disconnecting them. After relocation, re-connect the printer to the scanner.

1) Place the DeskJet color printer on the shelf below the control console (or alternatively on the
designated stand or table, adjacent to the unit).

2) Connect the following cables as shown in Table 3-14:

Table 3-14 DeskJet Color Printer Cables

From the Color Printer To the Right Panel
Parallel Port Connector Parallel Port
AC IN (AC Dual Power cable) Panel AC outlet

3) After connecting the remaining peripherals and switching the system ON, configure the printer
settings, as described in the Printers Tab section, on page 3-44.

For more details about peripherals installation refer to Chapter 8 - Replacement Procedures - see the
Peripherals section, on page -114.
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3-5-3

NOTE:
3-5-341

Connecting Probes

The Vivid™ 4 ultrasound unit operates with various types of probes that are used for scanning patients,
including flat phased, convex and linear electronic array probes. Once connected, the probes can be
selected for different applications.

There are four active probe connectors on the unit’s control panel (one connector is for a pencil probe).

Probes can be connected or changed any time, as described below:

1) Inspect the probe socket to verify that it is free of debris.

the connector in as far as possible.

) Hold the rectangular probe connector vertically so that the probe’s cable points upwards.
3) Rotate the probe locking latch counterclockwise to the unlock (horizontal) position.
)

Gently insert the connector into one of the matching sockets on the front of the unit. Gently push

5) Rotate the locking latch 90 degrees clockwise to lock the connector into place (vertical).

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

Available Probes

The following probes are available for use with the Vivid™ 4 ultrasound unit:
Table 3-15 Available Probes

P/N Description
2256686 Heart Sound Microphone
2259153 Probe: C358 (outside Japan)
E8386RK Biopsy Kit for C358
2301959 Probe: C721 (Curved)
2259206 Probe: 1739L Linear
2323337 Probe: 3S Sector
2263669 Probe: 7S Sector
2290751 Probe: 5S Sector
2294523 Probe: 10L (739L) Linear
2295377 Probe: 39A (12L) Linear
E83885MM Biopsy Kit for 10L/12L
2298589 Probe: 10S
2259258 Probe: P509 (Japan)
2259246 Probe: T739L Linear
2294521 Probe: 7L (546L)

KN100068 Probe: 6T (Super TEE)

KN100023 Probe: 8T (PED TEE)

KN100072 Probe: 9T(PED TEE) (for RFI systems only)
KZ200476 Probe: Adaptor PAMPTE/6Tv

TY200774 Probe: Wall Rack TEE

TE100024 Probe: Pencil P2D

TQ100002 Probe: Pencil P6D

2301954 Probe: E721 OB/GYN

KQ100006 Probe: i8L Linear

KW100011 Probe: i13L Linear
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3-5-4

Connecting the ECG

The internal ECG is connected into a rectangular-shaped socket on the patient trace (I/O) panel. The patient
trace (I/0O) panel is located on the front of the ultrasound unit, as shown in Figure 3-11 on page 3-16. Each
socket is clearly labelled and color coded, as shown in Figure 3-18 below.

—

9 ol
I |

| [

Figure 3-18 Connection Sockets for ECG Cables

Footswitch (black)
Phono (blue)

ECG (green)

External ECG (yellow)

AW DN =

The ECG cable is a modular cable consisting of four different cable parts. The main part (trunk) is a
single cable connecting to the unit at one end, and providing a cable splitter device at the other end.
The splitter contains five receptacles, only three of which are used with the Vivid™ 4 ultrasound unit.

Three color coded electrode cables are inserted into the splitter in the appropriate color-coded
receptacles. Each electrode cable hooks up to the appropriate stick-on electrode by a clip-type
connector. The color coding of the electrodes follows one of two standards that are common in different
parts of the world. The cable splitter has a drawing defining the color codes, names and electrode
placements for each of the three cables, as shown in Figure 3-19 on page 3-31.
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AHA (Americas, Japan)

Note: For optimal ECG operation, use only electrodes that meet universal standards - see Table 3-16.

Figure 3-19 ECG Cable and Electrode Placement

IEC (Europe, Asia, ROW)

Table 3-16 ECG Cable Types
Description Part No.

Full ECG Cable Kit - AHA (Americas, Japan) 2256477
Black wire (LA) 2269982-3
White wire (RA) 2269982
Green wire (RL) 2269982-2

Full ECG Cable Kit - IEC (Europe, Asia, ROW) 2256478
Yellow wire (L) 2269983
Red wire (R) 2269983-3
Black wire (N) 2269983-2
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3-5-5

JAN

3-5-5-1

A

Connecting the Unit to a Power Source

The initial connection of the Vivid™ 4 ultrasound unit to a power source should be performed by a
qualified person, authorized by GE Medical Systems. Use only the power cords, cables and plugs
provided by or designated by GE Medical Systems to connect the unit to the power source.

CAUTION: Verify compliance with all electrical and safety requirements and check the power cord to
verify that it is intact and of hospital-grade before connecting the unit to the power source. 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).

Voltage Level Checks
The following voltage level checks are required:

1) Check the rating label at the rear of the ultrasound unit, as described in Chapter 1 - Introduction,
and verify that your local AC Voltage corresponds to the voltage setting as indicated on the rating
label. The rating label indicates that the factory preset input AC voltage is one of the following:

« 100V
« 120V
« 220-240V
2) Verify the maximum power requirement as follows:
*  Maximum power = 1.2 KVa (the system might need)
+ 100V 60-50 Hz 8A
+ 120V 60-50 Hz 8A
+ 220-240V 60-50 Hz 4A

DANGER: Failure to provide an adequate earth circuit (Ground) may cause electrical shock and
serious injury.
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3-5-5-2 Connecting the Ultrasound Unit to the Electrical Outlet

Note: To help assure grounding reliability, connect to a hospital-grade or “hospital only” grounded
power outlet. If using the ultrasound unit with an external UPS system, follow all the grounding
and applicable safety standards as documented both in this manual and the external UPS
manufacturer’s manual. The external UPS system is to be considered the AC outlet.

1) Verify that the AC wall outlet is of the appropriate type.
2) Turn off the AC circuit breaker at the rear of the unit.

3) Plug the power cord connector into the AC input socket, and secure it in place using the attached
clip - see Figure 3-20

Cable Clip

Circuit Breaker

Mains Power Cable

Figure 3-20 Circuit Breaker and Power Cable on Back of Scanner

4) Plug the other end of the power cord to the AC wall outlet. Allow sufficient slack so that the plug will
not be pulled out if the unit is slightly moved. The remaining length of the cord should be looped
and hung on the hook provided.

properly rated outlet. It is recommended to use a dedicated power outlet. The power plug should
not, under any circumstances, be altered to a configuration rated less than that specified for the
current. DO NOT use an extension cord or adaptor plug. Refer to Electrical Requirements on
page 2 - 3 for more details.

c DANGER: To avoid the risk of fire, power to the system must be supplied from a separate,
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3-5-5-3

JAN

Disconnecting the Ultrasound Unit from the Electrical Outlet

CAUTION: Whenever disconnecting the Vivid™ 4 unit from the electrical outlet, always observe
the safety precautions. First unplug the mains 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.

1) Turn OFF the AC circuit breaker on the rear of the unit.

2) Unplug the mains power cable from the AC wall outlet socket.

3) Unplug the mains power cable connector from the AC input socket (refer to Figure 3-20 on page 3-33).

NOTICE Disconnecting the Mains Power Cable before switching OFF the Circuit Breaker will activate the
uninterruptible power system (UPS) in the back-end processor, forcing an ordered shutdown of the
system.

3-5-6 Switching the System ON/OFF

3-5-6-1 Switching the System ON

1) Verify that the ultrasound unit has been connected to the power supply and that the circuit breaker
is ON, as described in the Connecting the Ultrasound Unit to the Electrical Outlet section, on
page 3-33.

NOTICE When AC power is applied to the scanner, the On/Off button on the control console illuminates amber,
indicating the Back-end Processor is in Standby mode.

2) Hold down the On/Off button 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 probes.
The system first enters 2D-Mode with the probe and application that were last used before the system
was shut down. If the probe has been removed since the system was last used, the currently connected
probes and their available applications are displayed and selected by default.
3-5-6-2 Switching the System OFF
NOTE: After turning OFF the system, wait at least 10 seconds before turning it on again. The system may not
be able to boot-up if power is recycled too quickly.

The system can be switched OFF in one of three ways:

» By holding down the On/Off button for 3 seconds, the unit will perform an automatic shutdown
sequence that protects the hard disk and switches into an energy-saving standby mode.

* By holding down the On/Off button for more than 3 seconds, the unit will display a shutdown menu,
enabling the operator to shutdown the system to standby mode or to perform a full shutdown (see
Figure 3-21 on page 3-35).

* By holding down the On/Off button for more than 10 seconds, the unit will perform an emergency
shutdown. It is not recommended to use this type of shutdown unless the application is locked and
no other operation can be performed.
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Please Choose a Stop Option

FULL SHUT-C

Ij.

i
ng OM/0FF

Figure 3-21 Shut-Down Options Screen

Chapter 3 - Installation

3-35



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

Section 3-6
System Configuration

3-6-1

3-6-2

Once all the required peripherals have been installed and the unit has been switched on, configure the
system settings in the System Configuration window tabs. Refer to the Vivid™ 4 User Manual for
additional information about system configuration.

Adjusting the Display Monitor

The display monitor's contrast and brightness controls may need periodic adjustment due to changes
in ambient light. They can be adjusted using the Contrast and Brightness buttons on the front part of
the display monitor.

All display monitor controls, other than the contrast and brightness controls, are factory adjusted for
optimum settings and usually do not require further adjustment.

For details on adjusting the display monitor settings, refer to the Vivid™ 4 17" Monitor Operation &
Image Quality Calibration section, on page 6-9.

Hospital Info Tab

1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed with
the Hospital Info tab selected, as shown below:

System Configuration for perll {Group: Default)

| Support

Conne

Institution Name:

Ward:

Institution Address:

Address - Line 2:

Institution Phone:

Institution Fax:

Institution Email:

Installation Date:

Cahcel

Figure 3-22 Hospital Info Tab
2) In the Hospital Info tab, enter the required information in the appropriate fields.
3) Trackball to the OK button and press Select.
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3-6-3 System Tab

1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2) Trackball to the System tab and press Select. The software information is displayed in the upper
portion of the tab, as shown below:

System Configuration for perll (Group: Default)

Uipid 4 Ultrasound System
Software Uersion &4 .1 (build 19) 1D = 10095

Time Out [sec] Date/Time
., 87 /0ctober /20083
Auto-Freeze timeout:
12:88:80 —
Hide Clipboard: =

Soft Menu Timeout: + DDAHFSYYYY +« 24 hour

FH/DD/YYYY 12 hour
Default PC Cursor Position

®: 40 y: 570 Use Password
Footswitch
Left: Freeze Gate/R0OI Move: Medium
Mid: 2D Update Keyboard: English

Right: Store Language: English

Restore Presets Restore Factory

Cancel
Figure 3-23 System Tab
Note: To avoid corruption of the archives, do not change the date.

3) Inthe STANDBY timeout field of the Time Out (sec) area, enter the amount of time (in seconds)
after which the system switches to standby mode when it is not being used.

4) In the Date/Time area, set the date and time, as follows:

+ Trackball to the Set button and press Select. Use the alphanumeric keyboard to select the
current date.

+ Select the format of the date and time display, for example, DD/MM/YYYY.
+ Select the hour mode, for example, 24 hour or 12 hour.

* In the Default PC Cursor Position area, specify the default location of the PC cursor on the
screen by entering the X and Y coordinates into the X and Y fields. The Figure 3-23, above
indicates the recommended default factory setup for X and Y.

5) Inthe Footswitch area, define the functions that will be performed when each of the three pedals on
the footswitch is used by selecting the relevant function from the Left, Mid and Right drop-down lists.

6) Select the system language from the Language dropdown list.
7) Trackball to the OK button and press Select.
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3-6-4 Connectivity Tab

For details on the Connectivity tab, refer to the Connectivity Setup section, on page 3-52.

3-6-5 Archive Tab

1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2) Trackball to the Archive tab and press Select. The Archive tab is displayed, as shown below:

System Configuration for perll {Group: Default)

al Support

pgtem Co

v Backup Patient Archive on power off v Enter From Halves to Quad

Display Patient's Gender on Screen v Preview Cine Before Store

v  Delete Confirmation FlexiView Time Interval[sec]: 300

Generate Default Patient-ID

YWeight Units: kg 3 Backup Device Is: CDR -

Height Units:  cm % Title Additional Patient Info: Label & Age =

Patient Id page type A ~ Shows Pat. ID, Weight, Height

Export To Excel Path: U:\ Browse

Cancel

Figure 3-24 Archive Tab

Note: The Archive tab will display even if the Archive Package option is not installed.

3) SelectDisplay patients gender on screen to display the patient’s gender in the patient information
area of the scanning screen (not applicable to OB applications).

4) Select Delete Confirmation to prompt the user to confirm delete commands.

5) Select the type of weight measurement to be used during examinations and in the Patient Details
pages from the Weight Units dropdown list.

6) Select the type of height measurement to be used during examinations and in the Patient Details
pages from the Height Units dropdown list.
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7) Select the patient ID page type from the Patient ID Page Type dropdown list, as follows:
« TypeA: displays patient ID, last and first name, weight, height, BSA, BP and other fields.
+ TypeB: displays all Type A fields except patient ID.

« TypeC: displays all Type A fields except patient ID, weight, height and BSA. It also displays
the sonographer’s name.

« TypeD: displays all Type A fields except patient ID, weight, height, BSA and BP.

8) Select the patient data to be displayed in the patient information area of the scanning screen title
bar from the Title Additional Patient Info dropdown list.

9) Select the type of media, to which data is stored during backup, from the Backup Device Is
dropdown list.

10) Select Eject MO Disk on Shutdown to have the system automatically eject the backup media
when the unit is shut down.

11) Enter the location of ASCII files in the user (U:\path\) partition of the internal hard disk in the Export
To Excel Path field.

12) Select Enter From Halves to Quad to enable the user to toggle between viewing a single image,
two images or four images on the screen simultaneously (Quad View).

13) Select Preview Cine Before Store to display cineloops before they are stored.

*  When the FlexiView option is installed the time period (in seconds) after which a cineloop is
automatically stored in the archive without interrupting the user’s monitoring must be set in the
FlexiView Time Interval[sec] field. Figure 3-24 on page 3-38 indicates the recommended
default factory setup.

14) Trackball to the OK button and press Select.
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3-6-6 Annotation Settings Tab
1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2) Trackball to the Annotation Settings tab and press Select. The Annotation Settings tab is
displayed, as shown below:

System Configuration for Default Operator {Group: Default)

Home Position for Text

bl 180 b 70

Sanple : w@BbYyZ| Chan:

BodyhMark
Duplicate BodyMark On Switch Yindow

BodyMark Position:  Right-Bottom

Cancel

Figure 3-25 Annotation Settings Tab

3) Define the primary and secondary fonts to be used for annotations, as follows:

« Trackball to the font to be defined (Primary or Secondary) in the Fonts area and press Select.
The font name is highlighted.

« Trackball to the Change button and press Select. The Font dialog box is displayed.

» Trackball to the required font, color, style and size and press Select for each choice.

* Trackball to OK and press Select. The font is defined.

* Inthe Home position for text area, set the home position for the text cursor, by entering the
X and Y coordinates into the X and Y fields, as required.

Note: After setting the font type for the annotations the user can change the font type during
annotation typing by pressing on the Menu key and selecting the required font from the
drop-down list. Thereafter, additional typing will be in the newly-modified font.

4) Select the required Bodymark position from the available selections (Left-bottom; Left-top; Right
top; Right bottom).
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Whenever the Bodymark is now displayed, it will appear in the newly-selected position (until such
time as this setting is changed)

5.) Activate the Duplicate Bodymark on Switch Window and/or the Bodymark Menu on Freeze
checkboxes, as required.

Note: For more details on using the Bodymark features, refer to the Vivid™ 3 User Manual.

6) Trackball to the OK button and press Select.
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3-6-7 System Options Tab

1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2) Trackball to the System Options tab and press Select. The System Options tab is displayed, as
shown below:

System Configuration for Default Operator {Group: Default)

port History - Printers

Status

Patient Archive Installed
Stress Echo Installed

AMM Installed

ATO Installed

FlexiView Installed

0B MA Installed
Plug-and-Scan [UPS] Installed
DICOM Media Creator Installed

DICOM Network Connectivity Installed
EchoMNET Connectivity Installed
Excel Export Installed
MPEGvue Installed
Advanced 3D Installed
3rd Connector

Cancel

Figure 3-26 System Options Tab

Note: If an option is not available for the specific ultrasound unit, the option name and Key field
is disabled (grey).

3) Trackball to the Key field next to the name of the option being installed, and use the alphanumeric
keyboard to enter the password supplied by GE.

Note: If anincorrect password is entered, if the option has already been correctly installed in the
system, it will be removed.

Note: Please note that all passwords should be visible underneath the control console or/and on
the green password (option) certificate. If a new password (option) is required, contact the
GE representative to initiate the appropriate process, so that the relevant password (option)
will be installed on the system.
4) Trackball to Apply and press Select. The status of the option changes to Installed.
5) Repeat steps 3 and 4 as required.

6) Trackball to the OK button and press Select.
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Note: If an option was not initially purchased or installed, it may be acquired and/or installed later. During
option installation, type the relevant password in the appropriate Option window (see Figure 3-26)
and click Apply. The Installed status (to the right of the Apply button) will then be visible.
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3-6-8 Printers Tab
1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2)

Trackball to the Printers tab and press Select. The Printers tab is displayed, as shown below:

System Configuration for perll {Group: Default)

Note:

=] Canh

al Suppart | T

Currently Inztalled Printers

|'I|:| dezkjet 930 : :
Default Printer

Default Frinter Settings

Frint & Print B

B Printer CalarPrinter

Cahcel

Figure 3-27 Printers Tab

Please note, the printer indicated in the Currently Installed Printers field, is the
recommended and approved printer to be used with the Vivid™ 4 system. Other generic
printers are not approved, and GE Medical Systems will not guarantee their correct
operation on this system.

In the Currently Installed Printers area, trackball to the required printer and press Select. The
printer is highlighted.

Trackball to the Set as default button and press Select. The selected printer is set as the default
printer and is shown in the text box above the option buttons.

Trackball to the OK button and press Select.

To test this option, verify that paper has been loaded and that the ink cartridge is installed.
Select any report and try to print it, verify that printing quality and information is satisfactory.
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3-6-9

VCR/ECG Tab
1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.
2) Trackball to the VCR/ECG tab and press Select. The VCR/ECG tab is displayed, as shown below:

System Configuration for per11 {Group: Default)

Y¥CR Options ECG and Phono Options
Ver Model: Panasonic ~ v ECG Exist

Video Mode: PAL = v ECG External

v! Phono Exist

¥ Smart¥CR Phono Filter:

Patient Name on second line
Beep on QRS

No. of Periods to Store [auto-locate]: 1

Standard Systole Time [msec]: 3oo

Store Time without ECG [msec]: 800

Analyze Only Systole
Advanced Synchronization

v Special Systole Colorization

Cancel

Figure 3-28 VCR/ECG Tab

3) Inthe VCR Options area, complete the following, as required:
+ Select the video system from the Video Mode dropdown list, for example, PAL or NTSC.

+ Select the SmartVCR option to enable Measurement and Analysis measurements and
calculations on recorded VCR images.

+ Select the Patient Name on second line option to display the patient's name on the second
line. For use when an external monitor omits picture borders.

4) If done, trackball to the OK button and press Select.

Note: Totestthe VCR option, insert a video cassette. Refer to the Peripherals section, on page 4-4.
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5) Inthe ECG and Phono Options area, complete the following, as required:

+ Select each connected option including, ECG Exist, ECG External, Phono Exist and/or
Phono Filter.

* Inthe No. of Periods to Store (auto-locate) field, enter the number of heart cycles (1-4) of the
frozen image that will be displayed in the multiple screen/split screen when in freeze mode.

+ In the Standard Systole Time (msec) field, enter the default systole time, which enables
cineloop synchronization.

* Inthe Store time without ECG (msec) field, define the default length of a cineloop when there
is no ECG trace.

+ Select the Analyze only Systole checkbox to place markers only on the systole portion, for
synchronization and analysis purposes.

+ Select the Advanced Synchronization checkbox to enable the use of a special
synchronization algorithm. This algorithm allows non-linear stretching of the time base to
compensate for non-linearity of the heart cycle between the resting HR and elevated HR.

+ Select the Special Systole Colorization checkbox to enable the function of systole and
diastole colorization, if required. This function will present the systolic ECG signal in a different
color from that of the diastolic ECG signal.

Note: The default factory setups are seen in Figure 3-28 on page 3-45. However, the user may
want to set different values and presets.
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3-6-10 Technical Support Tab

The System Configuration Technical Support tab is used when new hardware has been installed, or
when it necessary to enable new functionality. The appearance of the Technical Support tab differs in
accordance with the specific Vivid™ 4 BT03 model (RFI or RFT configuration), as described below.

3-6-10-1 Technical Support Tab - RFl Configuration

System Configuration for Default Operator {Group: Default)

Debug

For authorized GE personnel only!

Hardware Settings

v UseFrontEnd pop.  socond Re~ Power Supply Frequency: 50 Hz

Image Fort: Mo board = Nominal Voltage: 220-240V

Front Board: U7-3 (TR-UX4) UPS: Not Used

Ex Keyboard: VIC: ¥1 [PC VIC)

Mux Board: Number of Fans: 5 ~* « MOD Fan
Sound Board:

RFI Board: v Monitoring

WatchDog

iling Settings: Save Restore v iLing

Cahicel

Figure 3-29 Technical Support Tab - RFI Configuration

Monitoring - should always be enabled (this provides constant monitoring of critical
parameters to ensure safe operation of the system).

Watchdog - normally should not be enabled. When enabled, if there is a system lock-up
caused by the Back End, this will turn OFF power at the Front End.

MOD Fan - should be enabled only on BEPs based on Pentium 4 - this provides faster
operation of the MOD. Enabling this option in the wrong type of BEP may
cause damage to the MOD or MO media.

Use Front End - normally should be enabled.

ILing - should be enabled only on systems that use the iLing option.
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Item Vivid™ 4 - BT03
ECG Second Re
Image Port No board
Front Board V7-3 (TR-V4)
Ex Keyboard Revision 4
MUX Board V2
Sound Board Ver. 3
RFI Board V1

Network Board

Intel EtherExpr

UPS PowerCard 450
VIC V1 (PC VIC)
Number of Fans 5

Table 3-17 Recommended Vivid™ 4 Hardware Configurations - RFI Models
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3-6-10-2 Technical Support Tab - RFT Configuration

System Configuration for Default Operator {Group: Default)

Debug

For authorized GE personnel only!

Hardware Settings
v Use Front End

Image Port:
Front Board:
Ex Keyboard:
Mux Board:
Sound Board:
RFI Board:

iling Settings:

ECG: Second Re~ Power Supply Frequency: 50 Hz
Revision EB/F8 ~ Nominal Yoltage: 220-240 ¥

U7-3 (TR-UL4) UPS: Mot Used

viC: V1 [PC VIC) -

uz Number of Fans: & ~ + MOD Fan

Uer. 3

Mo board s v Monitoring

WatchDog
Save Restore v iLing

Cancel

Figure 3-30 Technical Support Tab - RFT Configuration

Monitoring -

Watchdog -

MOD Fan -

Use Front End -

ILinq -

should always be enabled. (this provides constant monitoring of critical
parameters to ensure safe operation of the system).

normally should not be enabled. When enabled, if there is a system lock-up
caused by the Back End, this will turn OFF power at the Front End.

should be enabled only on BEPs based on Pentium IV - this provides faster
operation of the MOD. Enabling this option in the wrong type of BEP may
cause damage to the MOD or MO media.

normally should be enabled.

should be enabled only on systems that use the iLing option.
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Item Vivid™ 4 - BT03
ECG Second Re
Image Port Revision E8/F8
Front Board V7-3 (TR-V4)
Ex Keyboard Revision 4
MUX Board V2
Sound Board Ver. 3
RFI Board No board

Network Board

Intel EtherExpr

UPS PowerCard 450
VIC V1 (PC VIC)
Number of Fans 5

Table 3-18 Recommended Vivid™ 4 Hardware Configurations - RFT Models
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3-6-11 Technical Support History Tab

The Technical Support History is where you would record any historical technical support information
that may be relevant to a problem, or any other maintenance operations performed.

System Configuration for perl1 {Group: Default)

Hew Hote

Enter your name:

Hote History

Cancel

Figure 3-31 Technical Support History Tab
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Section 3-7
Connectivity Setup

3-7-1

3-7-2

3-7-21

Informative LEDS A% e —
\meem\‘ A)*/connectors
I Cen G : = ==
! FS705 3

Introduction

The Vivid™ 4 ultrasound unit can be connected to various connectivity devices, such as DICOM

devices and EchoPac servers. The following sections describe how to connect the system to a remote

archive/work station or a DICOM service, using a TCP/IP connection.
Physical Connection

Ethernet Switch Connections

An Ethernet Switch (P/N: 066E0741), is used to connect the Vivid™ 4 system to an EchoPAC PC and

a network printer.

Ethernet Cable

‘\MDI Button

Controls the fifth
connector, making it
crossed or non-crossed.

Figure 3-32 Ethernet Switch Identifications

Table 3-19  MDI Button Position Descriptions

Position Label Function
X To connect an end station or a Server to the Port
To PC
_-_ To HUB To connect a HUB or another Switch to the Port
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3-7-2-2 Local Network Connection to EchoPAC PC Workstation

s : Do not use the fifth connector and the
CentreCOM = A_% switch can be in any position,

L.

EchoPAC PC Vivid7 Vivid3
Use only Standard non-crossed Ethernet

cabling.

Figure 3-33 Local Network Connection

3-7-2-3 Hospital Network Connection to EchoPAC PC Workstation

Using standard non-crossed cables and MDI

AV switch set to position =HUB, connect like this.
| CenrreCOM'
! FS705

Wall connection - A

¥y

EchoPAC PC 4 or Vivid7 Vivid3

Figure 3-34 Hospital Network Connections

See the EchoPAC PC Service Manual (Part Number EP091298) for details about the EchoPAC PC,
and the required set-up procedures.
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3-7-3 Setting Up for Connectivity
Notes:

»  Four passwords are required to complete the setup of the connectivity options. Ensure that all these
passwords are installed on the Vivid™ 4 ultrasound unit before you begin the configuration
procedure.

+ The HL7 option (not listed) is a licence granting permission to connect the system to the HL7 gateway,
through the EchoPAC. This function (which is configured on EchoPAC, not on the Vivid™ 4 system)
is used to export examination results to the Hospital Information System (HIS), through HL7 protocol.
Users requiring this option should contact the GE representative.

1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2) Trackball to the System Options tab and press Select. The System Options tab is displayed, as
shown below:

System Configuration for Default Operator {Group: Default)
Patient Archive Installed
Stress Echo Installed
AWM Installed
ATO Installed
FlexiView Installed
0B MA Installed
Plug-and-Scan [UPS] Installed
DICOM Media Creator Installed
DICOM Network Connectivity Installed
EchoMET Connectivity Installed
Excel Export Installed
MPEGvue Installed
Advanced 3D Installed
3rd Connector

Figure 3-35 System Options Tab

3) Verify that the following options are installed, as required:

+ DICOM Media Creator is required to support DICOM storage to MOD or CD-R media.
+ DICOM Network Connectivity is required to support DICOM storage over the network, for
example, to Proslov.
* EchoNET Connectivity is required to support an EchoPAC direct connection.
+ Excel Export is required to support the ability to export measurements and reports to Microsoft
Excel files.
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4) Enable the DICOM printer option, as required (under the Services sub-tab) - see Figure 3-36.

System Configuration for perll {Group: Default)

Views Local Settings I]ataﬂuw

Destination Device

Hame DICOM Server

IP-address
Services

Hame Type Enable

Dicom Storage Server Dicom Image Storage X
Dicom Print Dicom Print 4

Dicom Print

Hame  Dicom Print v Enable ienait 1

AE Title BUtCHog o Timeout 10

Settings Densities  Job

Format Magnification Type Smoothing Type
STAHDARD'A,1 REPLICATE =

Film Orientation Film Size Configuration Information
LAHDSCAPE ~ BIHX10IH

Figure 3-36 Setting up DICOM Print

5) Enable any other remote server, as required (for example, Services, My Computer, select
MPEGvueCDR as shown in Figure 3-37).
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System Configuration for perl1 {Group: Default)

Views Local Settings [Iataﬂnw

Destination Device

Hame My Computer

AETitle  Vividd-1P5d6 IP-address

Services

Hame Type

LocalDB-Int.HD EchoDatabase v3.0 ODBC
LocalDB-MOD525 (RawD... EchoDatabase v3.0 ODBC
LocalDB-CDR (RawData) EchoDatabase v3.0 ODBC
LocalDB-Int.HD+MOD525...  EchoDatabase v3.0 ODBC
LocalDB-Int.HD+CDR (Ra... EchoDatabase v3.0 ODBC
MPEGrueCDR eStore

eStore

Hame MPEGurueCDR v Enable

Choose  Hetwork Drive - Location H:

v Copy WMP Upgrade Files CopyExcel CopyReport

Figure 3-37 Setting up Remote Server for MPEGvue

6) When done, trackball to the OK button and press Select.
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3.7-4

Setting Up the Network Connection
1) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

2) Trackball to the Connectivity tab and press Select. The Connectivity tab is displayed, with the
Views subsidiary tab selected by default, as shown below:

System Configuration for perll {Group: Default)

an-al Settings  Dataflow  Services

Dataflow View Properties
Dataflows Current
Dataflow
SANLHD, Hetwork

- Int.HD+DICOMuw!

- Int.HD+DICOMuw!

- MOD525 (RawD

- CDR {RawData)

- Int.HD+MOD525

- Int.HD+CDR (Ra:

.. Remote Archive - Int.HD

. Remote Archive - Remote Ston

Remote Archive - MOD525 (Ray

. Remote Archive - CDR (RawDat

% Local Archive - Int.HD+DICOM £

+ + + 4+ + A+ o+ o+

= Remote Archive - Int.HD+DICOF +

Figure 3-38 Connectivity Tab

3) Trackball to the SERVICE button at the bottom of the Views tab, and press Select. The following
dialog box is displayed:

Request for ADMIN functions

Please enter MAINTENANCE pass

Figure 3-39 Password Request Dialog Box

4) Enter the password geulsservice, and then trackball to the OK button and press Select.
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5) Trackball to the Local Settings tab and press Select. The Local Settings tab is displayed, as
shown below.

System Configuration for perll {Group: Default)

bulary Shress Suppart

Views | Local Settings | Dataflow | Services

Computer Mame

R eport

IF settings

Subnet Mask

Default G

RemaoteDBUser

UserMame

Cahcel

Figure 3-40 Local Settings Tab

Note: The Computer Name field shows the serial number of your Vivid™ 4 system.
6) Enter the network information in the appropriate fields. Leave the User Name as vivid3.

Note: The Default Gateway option is not always required. If this address is not supplied by the
system administrator, leave it blank.

7) Trackball to the OK button and press Select. The following warning is displayed:

A Warning

IP settings have been changed 1!
The Systemn will REBOOT To activate
settings

8) Trackball to the OK button and press Select. The system will reboot to activate the settings.
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3-7-5

Setting Up for Communication with a Prosolv Workstation or EchoPac

The Vivid™ 4 ultrasound unit can connect to a Prosolv DICOM viewer through a DICOM server. The
unit cannot connect directly to the viewer.

1) Setup the network connection, as described in the the Setting Up the Network Connection section,
on page 3-57.

2) Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

3) Trackball to the Connectivity tab and press Select. The Connectivity tab is displayed, with the
Views subsidiary tab selected by default, as shown in Figure 3-38 on page 3-57.

4) Trackball to the SERVICE button at the bottom of the Views tab, and press Select. The password
request dialog box (shown in Figure 3-39 on page 3-57) is displayed.

5) Enter the password geulsservice, and then trackball to the OK button and press Select.

6) Trackball to the Services tab and press Select. The Services tab is displayed, as shown below:

Report

Views Local Settings Dataflow Services

Server

Hame My Computer|

AETitle  DOLPHIN_2.0 Fradicees

Services

Hame

Export Dicom Media Sto...
Export Dicomn Media Sto...

LocalDB-Int.HD

LocalDB-MOD525 (RawD...

LocalDB-CDR (RawData)

LocalDB-Int.HD+MOD525...
LocalDB-Int.HD+CDR. (Ra...

Type

Dicom Media Storage
Dicom Media Storage
EchoDatabase v3.0 ODBC
EchoDatabase v3.0 ODBC
EchoDatabase v3.0 ODBC
EchoDatabase v3.0 ODBC
EchoDatabase v3.0 ODBC

Figure 3-41 Services Tab

7) Select DICOM Server from the Name dropdown list. The Services tab is updated, as shown below

System Configuration for Default Operator (Group: Default)
erm Cpti
Fepart ol Connes
Views Local Settings Dataflow Services
Server
Hame DICOM Server]|

IP-address 3 227 16 238

Services

Hame Type Enable

Dicomn Storage Server
Dicom Print Dicom Print X

Dicom Image Storage =

Figure 3-42 Services for DICOM Server
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8) Enter the IP address for the DICOM server in the IP-address field.

9) Trackball to the Dicom Storage Server line in the Services table. The Services tab is expanded,
as shown below:

System Configuration for Default Operator (Group: Default)

Views Local Settings Dataflow Services

Server

Hame DICOM Server

IP-address 322

Services

Hame Type

Dicom Storage Server Dicom Image Storage
Dicem Print Dicom Print

1

Dicom Image Storage
Mame  Dicom Storage Server v Enable Retry
Maxz 0
AE Title PROSOLY
Interval 1 =1

Port Ho 107 Reopen pr. image
Timeout 10  [s]
Image Settings Hegotiable Image Settings
Allow Raw Data Only Black/white I Allow Mutiframe

Max Framerate 30 - Compression |ossless » Quality %

Figure 3-43 Connectivity Tab (Services for DICOM Server Expanded)
10) Enter the AE Title and the Port No of the DICOM server in the appropriate fields.
Note: Ensure that the Allow Raw Data checkbox is deselected.

11) Trackball to the Dicom Print line in the Services table. The Services tab is expanded, as shown
in Figure 3-44 below.
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System Configuration for Default Operator (Group: Default)

R epork

Views Local Settings Dataflow Services

Destination Device

Hame

Services
Hame

Dicom Storage Server
Dicom Print

Dicom Print

Hame

AE Title

Settings Densities Job
Format
STAHDARD' 1

Film Orientation
LAHDSCAPE ~

Dicom Print|

DICOM Server

IP-address

Type
Dicom Image Storage
Dicom Print

v Enable

Port Ho 0

Magnification Type
REPLICATE =
Film Size

BIHX10IH

Fririk

3 227 16 238

Retry

Max# 0 Interval 1 =1

Timeout 10 I=]

Smoothing Type

Configuration Information

Figure 3-44 Connectivity Tab (Settings for DICOM Print Expanded)

12) Under Settings, select the required Format, Film Orientation, etc (see Figure 3-44, above).

13.)Proceed to the next section, to perform the procedure for validating communication with the DICOM

server.
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3-7-51

NOTE:

Validating Communication with the DICOM Server
1) Trackball to the Views tab and press Select. The Views tab is displayed.

2) Trackball to the Dataflow button and press Select. The full list of data flows is displayed, as shown
below:

System Configuration for perll {Group: Default)

Views | ocal Settings | Dataflow  Services

Dataflow View Properties
Current
Dataflow
ocal Archive - Int.HD Hetwork
ocal Archive - Int.HD+DICOMuw
ocal Archive - Int.HD+DICOMuw
ocal Archive - MOD525 (RawD
ocal Archive - COR {RawData)
ocal Archive - Int.HD+MOD525
ocal Archive - Int.HD+CDR {Ra'
Remote Archive - Int.HD
Remote Archive - Remote Stol
Remote Archive - MOD525 (Ray
Remote Archive - COR {RawDal

ocal Archive - Int.HD+DICOM £

o
L
L
L
L
L
L
L
L
L
L
L
)

%% Remote Archive - Int.HD+DICOF -
k

Cancel

Figure 3-45 Views Tab

IMPORTANT INFORMATION ABOUT DATAFLOWS:

The system’s default dataflow is Local Archive - Int. HD. In this configuration, the Patient List is in the
local archive and the images are stored on the internal hard drive.

In a dataflow configuration such as Int. HD - MOD 525 (DICOM), images are stored both on the internal
hard drive and on media (MOD). The name DICOM is shown in parenthesis, signifying that on the MOD,
the images are in DICOM format.

No Archive is a dataflow that has no output source, for use in emergencies.

CAUTION: DO NOT change the name of an existing dataflow or attempt to add new services to
a dataflow! In the event that any changes or additions are required, contact the On-line Center.

3) Expand the Local Archive-Int. HD + DICOM Server branch. The service DICOM Server is
displayed.

4) Trackball to DICOM Server and press Select, then trackball to the Check button and press select.
« If the connection is established, a green checkmark is displayed.

« If the connection cannot be established, a red cross is displayed.
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5)

6)

If the connection was successfully established, trackball to the Dicom Storage Server line and
press Select, then trackball to the Check button and press Select.

« If the connection is established, a green checkmark is displayed.

« If the connection cannot be established, a red cross is displayed.

The properties of the DICOM storage server configuration are displayed on the right side of the tab,
for reference.

If the connection was successfully established, trackball to the Dicom Print line and press Select,
then trackball to the Check button and press Select.

« If the connection is established, a green checkmark is displayed.
« If the connection cannot be established, a red cross is displayed.

If all connections were established, click OK to exit the configuration procedure. If not, review the
entire procedure to locate the error.
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3-7-5-2

Validating Communication with the Workstation

1) Press the Archive button on the control panel. The Patient List window is displayed, as shown below:

Patient List

éggu

Last First Updated » Ex Im SE

Remote Archive - Remote Storage |

Remote Archive - MOD B

- Remote Archive - CORWY

Local Archive - DICOM Server + Int. HD
Remote Archive - DICOM Server + Int. HD

g Remote Archive - DICOM Server + Network Vol. Delete

Modality Worklist + Local Archive - DICOM Server
Modality Worklist + Remote Archive - DICOM Sery
Modality Worklist + Remote Archive - DICOM Servefd Utilities

-

Figure 3-46 Patient List Window

Select the Local Archive-Int. HD + DICOM Server option from the drop-down list at the bottom of
the window. If the system will not accept the dataflow, or displays an error message, there is an
error in dataflow communication.

Begin an exam for a new patient and store some images. The storage process will take longer as
each loop is now stored in both raw data and DICOM format.

Begin an exam for a new patient. Once the second patient is active, the first patient’s exam is closed
and sent to the spooler to be sent over the network.
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3-7-6

Note:

5)

Press <Ctrl+S> to view the status of the spooler, as shown below:

JOB SPOOLER

# Last Hame Patient ID  Destinati... Type Contents Status
11 Dicom 3149711216 . Dicom Stora Storage 1 Done

Refresh ' Delete Resend Send To...

Figure 3-47 Job Spooler

The Status column can contain the following options:

* Hold: Images are in the spooler buffer but transmission has not begun as the exam is
active.

+ Active: Images are being transmitted over the network.

« Done: Transmission is complete and all the images have been transmitted over the
network.

+ Fail: Transmission failed or is incomplete. An error message will be displayed in the Error
column.

Connecting Directly to EchoPAC (or Image Vault)

The EchoPAC station will reject any images that have a future date. Ensure that the clock on
the Vivid™ 4 ultrasound unit lags behind that of the EchoPAC system by a minute or two.

1)
2)

Press Config on the alphanumeric keyboard. The System Configuration window is displayed.

Trackball to the Connectivity tab and press Select. The Connectivity tab is displayed, with the
Views subsidiary tab selected by default, as shown in Figure 3-38 on page 3-57.

Trackball to the Dataflow button and press Select. The full list of data flows is displayed, as shown
in Figure 3-45 on page 3-62.

Expand the Remote Archive - Remote Storage branch. A service called Remote Servers is
displayed.

Expand the Remote Servers branch. A service called Remote Archive - Remote Storage is
displayed.

Trackball to the Services tab and press Select. The Services tab is displayed, as shown in
Figure 3-41 on page 3-59.
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7) Select the EchoPAC server from the Name dropdown list. The Services tab is updated, as shown
below:

System Configuration for Default Operator (Group: Default})

tre:
Coarin

R eport

Views Local Settings Dataflow Services

Server
Hame  ECHOPACT-000048| -

IP-address 3 227

Services
Hame Type
Remote Archive-Int.HD EchoDatabase v3.0 ODBC
Remote Archive-Remot... EchoDatabase v3.0 ODBC
Remote Archive-MO0D52... EchoDatabase v3.0 ODBC
Remote Archive-CDR (R... EchoDatabase v3.0 ODBC

Figure 3-48 Services Tab - EchoPAC

8) Enter the IP address of the EchoPAC server in the IP-address field.

9) Select the Remote Archive - Remote Storage line from the Services table. The Services tab is
expanded, as shown below:

System Configuration for Default Operator (Group: Default})

Views Local Settings Dataflow Services

Destination Device
Hame ECHOPACT-000000

IP-address 3 227 16 128

Services
Hame Type
Remote Archive-Remot... EchoDatabase v3.0 ODBC
Remote Archive-int.HD EchoDatabase v3.0 ODBC
Remote Archive-MO0D52... EchoDatabase v3.0 ODBC
Remote Archive-CDR (R... EchoDatabase v3.0 ODBC

EchoDatabase v3.0 ODBC
Hame  pte Archive-Remote Storage v Enable

ImageVault Server Database Hame St::r:. Inctlg - St
EchoPac7-000000-DB ardirive o

Removable Media

Placement of Image Files
Enter Remote Image Path Removable Media
Placement of Report Files
Enter Remote Report Path

Figure 3-49 Services Tab - EchoPAC Expanded
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10) If EchoPAC Network is required, make sure that the EchoPAC Network checkbox is selected, as
shown in Figure 3-49, above, then proceed as follows:
a.) Enter ECHOPAC7-O00XXX-DB in the Database Name field.
b.) Under Store Info, select the appropriate checkbox Hard Drive, Removable Media, or Both,
as required.
c.) Enter \ECHOPAC7-000XXX\Archive in the Placement of Image Files field.

d.) Enter \ECHOPAC7-000XXX\Archive in the Placement of Report Files field.
OR

If Image Vault Server is required, make sure that the Image Vault Server checkbox is selected, as
shown in Figure 3-50 below, then proceed as follows:

a.) Enter ECHOPAC7-O00XXX-DB in the Database Name field.
b.) Under Store Info, make sure that the Hard Drive checkbox is selected.
c.) Enter \ECHOPAC7-000XXX\Archive in the Placement of Image Files field.
d.) Select the Allow Multiframe and/or Allow Raw Data checkboxes, as required.
(It is recommended to leave both checkboxes activated, as shown in Figure 3-50 below).
e.) Under the Image Settings field, select the required settings.

Views Local Settings Dataflow Services

Destination Device
Hame ECHOPACT-000000

IP-address 3 oxRT7T 16 128

SErvices

Hame Type

Remote Archive-Remot... EchoDatabase vi.0 ODBC
Remote Archive-Int.HD EchoDatabase v3.0 ODBC
Remote Archive-MOD52... EchoDatabase v3.0 ODBC
Remote Archive-CDR (R... EchoDatabase v3.0 ODBC

EchoDatabase v3.0 ODBC
Hame  opte Archive-Remote Storage v Enable

Database Hame Store Into
EchoPac7-000000-DB D LR

EchoPAC Hetwork

Placement of Image Files v Allow Multiframe
Enter Remote Image Path v Allow Raw Data Removable Media
Image Settings
Placement of Report Files Quality Max Compression

Enter Remote Report Path 90 10 Jpeg =

Cancel

Figure 3-50 Services Tab - Image Vault Server Expanded

11) Trackball to OK and press Select.
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3-7-6-1

Validating Communication with the EchoPAC Server

1)
2)

Trackball to the Views tab and press Select. The Views tab is displayed.

Trackball to the Dataflow button and press Select. The full list of data flows is displayed, as shown
below.

System Configuration for perll {Group: Default)

Views | ocal Settings | Dataflow  Services

Dataflow View Properties
Current
Dataflow
ocal Archive - Int.HD Hetwork
ocal Archive - Int.HD+DICOMuw
ocal Archive - Int.HD+DICOMuw
ocal Archive - MOD525 (RawD
ocal Archive - COR {RawData)
ocal Archive - Int.HD+MOD525
ocal Archive - Int.HD+CDR {Ra'
Remote Archive - Int.HD
Remote Archive - Remote Stol
Remote Archive - MOD525 (Ray
Remote Archive - COR {RawDal

ocal Archive - Int.HD+DICOM £

o
o
o
o
o
o
o
o
o
o
o
o
o

« Remote Archive - Int.HD+DICOF -
k

Cancel

Figure 3-51 Views Tab

Expand the Remote Archive - Remote Storage branch. A service called Remote Servers is
displayed.

Expand the Remote Servers branch. A service called Remote Archive-Remote Storage is
displayed.

Trackball to Remote Servers and press Select, then trackball to the Check button and press
Select.

« If the connection is established, a green checkmark is displayed.
« If the connection cannot be established, a red cross is displayed.

If the connection was successfully established, trackball to the Remote Archive-Remote Storage
line and press Select, then trackball to the Check button and press Select.

« If the connection is established, a green checkmark is displayed.
« If the connection cannot be established, a red cross is displayed.

If both connections were established, click OK to exit the configuration procedure. If not, review the
entire procedure to locate the error.
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NOTE:

JAN

3-7-6-2

IMPORTANT INFORMATION ABOUT DATAFLOWS:

The system’s default dataflow is Local Archive - Int. HD. In this configuration, the Patient List is in the
local archive and the images are stored on the internal hard drive.

In a dataflow configuration such as Int. HD - MOD 525 (DICOM), images are stored both on the internal
hard drive and on media (MOD). The name DICOM is shown in parenthesis, signifying that on the MOD,
the images are in DICOM format.

No Archive is a dataflow that has no output source, for use in emergencies.

CAUTION: DO NOT change the name of an existing dataflow or attempt to add new services to
a dataflow! In the event that any changes or additions are required, contact the On-line Center.

Validating EchoPAC or Image Vault Operation

1)

2)

3)

Press the Archive button on the control console. The Patient List window is displayed, as shown in
Figure 3-46 on page 3-64.

Select the Remote Archive-Remote Storage option from the dropdown list at the bottom of the
window. If the system will not accept the dataflow, or displays an error message, there is an error
in dataflow communication.

Begin an exam for a new patient and store some images. The storage process will take longer as
each loop is now stored in both raw data and DICOM format.

Begin an exam for a new patient. Once the second patient is active, the first patient’s exam is closed
and sent to the spooler to be sent over the network.

Press <Ctrl+S> to view the status of the spooler, as described on page 3-65.
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Section 3-8
Storing and Transporting the Unit

The Vivid™ 4 ultrasound unit weighs up to 170 kg (375 Ibs), depending on the configuration. To avoid
equipment damage and ensure maximum safety while transporting or moving the unit, the following
precautions are recommended:

» Before moving, prepare the unit, as described in the Preparing the Unit for Transport section, below.

»  While moving the unit, follow all safety precautions, as described in the Safety Precautions for
Moving the Vivid™ 4 Unit section, below.

*  When transporting the unit by vehicle, or shipping by air or any other means:

* Pack the unit in the original packing, as described in the Packing the Unit into the Wooden
Shipping Crate section, on page 3-73, or the Packing the Unit in the Cardboard Shipping Carton
section, on page 3-76.

*  Follow all safety precautions.
* Handle with care.

*  When reinstalling the unit, allow sufficient system acclimation time, as described in the System
Acclimation Time section, on page 3-2.

3-8-1 Disconnecting the Unit when Storing

CAUTION: Never disconnect the power (switch OFF the system circuit breaker or unplug the

power plug) before the system is completely shut down. Power disconnection before full system

shutdown may cause system boot-up failure. This may require system recovery, by booting-up
the system using the software CD.

Before storing the unit or moving it to another site, disconnect the unit as follows:

1) Press the On/Off button on the control panel for 5 seconds. A menu is displayed.

2) Select Full Shutdown from the displayed menu.

3) Turn the circuit breaker to OFF.

4) Unplug the power cord from the mains power outlet.

5) Loop the cord around the hook on the unit’s rear panel.

3-8-2 Preparing the Unit for Transport

Perform the following steps as applicable:

1) Turn the system OFF, including the circuit breaker at the rear of the unit, and remove the plug from
the wall.

2) Disconnect all cables linking the unit to any off-board peripheral devices, such as a computer
network, printers, etc. Note the marks on each cable, in order to reconnect them later.

3) Secure the unit's power cable.

4) Place all probes in the probe holders. Wrap or place the probe cables on the cable hooks at the
front of the unit to ensure that they do not protrude from the unit or interfere with the wheels. Store
all other probes in their original cases, soft cloth or foam to prevent damage. The park-port may
also be used for a probe connection although it is not active.

5) Ensure that no loose items are left on the unit.

6) Unlock the brakes by pressing down on the pedal to return it to the middle position.
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3-8-3 Safety Precautions for Moving the Vivid™ 4 Unit

CAUTION: Whenever moving the Vivid™ 4 ultrasound unit, always observe the following safety
A precautions:

1) Proceed cautiously when crossing door or elevator thresholds. Grasp the front handle grips or the
back handle bar, and then push or pull. DO NOT attempt to move the unit by pulling its cables or
probe connectors.

Ensure that the unit does not strike walls or door frames.
Ensure that the pathway is clear.

)
)
4) Move the unit slowly and carefully.
) Take extra care while moving the unit long distances and on inclines.
)

Avoid ramps with an incline of greater than ten degrees to prevent the unit from tipping over. Once
the destination is reached, lock the front wheel brakes.
3-8-4 Wooden Shipping Crate and Packaging Materials

Verify that the following packing materials are available. All these materials are required to safely
package the Vivid™ 4 ultrasound unit in the wooden shipping crate for shipment by vehicle, or any other
means.

Table 3-20 Packaging Materials for the Wooden Shipping Crate

Item Description Qty
1 Crate base 1
2 Antistatic sheet, 2.2x3m 1
3 Top cover/ramp 1
4 Antistatic bag 1
5 Silica gel bag 3
6 Right side wall 1
7 Left side wall 1
8 Front foam 1
9 Back foam 1
10 Keyboard foam 1
11 Back foam, top 1
12 Monitor foam 2
13 Front wall 1
14 Rear walll 1
15 Clips, Clip-lok™ 32
16 Steel strip 14
17 Shockwatch label 2
18 Fragile label 2
19 Carton box, flat 2
20 UP label 2
21 Shipping label 2
22 CE label 1
23 Hand level clip remover 1
24 Press-on envelope 2
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3-8-5 Cardboard Shipping Carton and Packaging Materials

Verify that the following packing materials are available. All these materials are required to safely
package and transport the Vivid™ 4 ultrasound unit in the cardboard shipping carton for shipment by
vehicle, or any other means.

Table 3-21 Packaging Materials for the Cardboard Shipping Crate

Item Description Qty
1 Press-on envelope 2
2 Product Label 1
3 Input Pwr. Cable 1
4 Platform (wooden base) 1
5 Ramp 1
6 Antistatic nylon 6.6m
7 Silica gel bag 3
8 Cardboard Package Carton 1
9 Gel Support 2
10 Monitor Support 1
11 Antistatic bag 1
12 Carton cover 1
13 Steel strip 15m
14 Cellotape 20m
15 Staple 22
16 Wood screw 2
17 Fragile label 2
18 Up label 2
19 CE label 1
20 S/N label 1
21 Tax security code label 2
22 Shockwatch label 2
23 Shipping label 2
24 Product locator card 2 (16)
25 Front stopper release label 2
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3-8-6

Note:

Packing the Unit into the Wooden Shipping Crate
For details of item numbers in this procedure, refer to the following figures:

* Figure 3-1 on page 3-4
+  Figure 3-3 on page 3-6
+ Figure 3-4 on page 3-7
+ Figure 3-5 on page 3-7.

Turn OFF the unit by pressing the ON/OFF button on the control console.
Turn OFF the AC circuit breaker on the rear of the unit.

)
)
3) Disconnect the mains power plug from the wall outlet.
) Unplug any probes connected to the unit, and store them in their original cases.
)

Disconnect and remove all external cables from the right and left rear panels and the ECG cable
connected to the front panel.

6) Verify the presence of all the external cables listed in Table 3-4 on page 3-13, and pack them in
carton A (item 19).

7) Release and unplug the power cable connector from the AC input at the rear of the unit, and loop
it on the hook located on the rear cover.

8) Unplug the AC power cable from the monitor.

9) Verify the presence of all the accessories listed in Table 3-5 on page 3-14, and pack them in carton
B (item 19).

10) Pack the User Manual and any other manuals in an antistatic bag (item 4).

11) Lay the case base on the floor, with the two wood strips facing upwards.

12) Cover the top side of the base with the antistatic sheet 2.2 m x 3m (7.2 ft x 10 ft) (item 2).
13)

Lay the top cover/ramp (item 3) on the floor and push it over the narrow side of the case base, in
front of the unit.

Note: The top cover serves first as a ramp on which to roll the unit onto the crate base, and later

as the crate top cover.

14) Turn the unit’s front wheels inwards and parallel to the unit and lock their swivel movement by
pressing the brake pedal down to the right.

15) Push the unit using its front handle and roll it over the ramp on top of the antistatic sheet that was
previously placed on the crate base, until the front wheels touch the halting wood strips on each
side of the crate base.

16) Move the rear wheels inwards and parallel to the unit and lock all four wheels by pressing the brake
pedal down to the left.

17) Remove the top cover (ramp) (item 3) and put aside.
18) Place three Silica gel bags (item 5) in the space under the unit.

19) Pull the unit’s control console (monitor) up by pressing the release grip located under the center of
the unit’s front handle.

20) Cover the two cartons containing the external cables and accessories with antistatic foam, and lay
them in the space below the keyboard and the unit’s top cover.
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NOTICE

3-8-7

Note:

21) Lower the control console (monitor) so that it is pressing down on the two cartons.

Important!
Verify that the height from the crate base to the top of the monitor does not exceed 132cm (52in)

22) Place the pre-packed manuals in the compartment under the monitor.
23) Insert the two monitor support foams (item 12) under the front of the monitor, one on each side.
24) From above, slip the anti-static cover (item 4) over the unit.

25) Wrap the excess antistatic sheet (item 2) that was previously placed on the platform base around
the unit and secure it in place with adhesive tape.

26) Assemble the wooden crate, as described in the following section.

Assembling the Wooden Shipping Crate

The Vivid™ 4 ultrasound unit is packed in a wooden shipping crate comprising various sections. These

have rebated joints which are fastened together with 32 Clip-lok™ clips that fit into slots. The sections
are as follows:

+ Case base
* Leftwall

* Right wall
*  Frontwall
* Rear wall

* Top cover/ramp

To ease the identity of the wooden crate sections, there are red marks on the inner surface of the base,
the left wall and rear wall. When the case parts are joined correctly, the three red marks should appear
next to each other in one corner. The top cover has also a red mark that should be facing downwards
in the corner, where the other three marks meet.

Always insert the short leg of a clip in the appropriate slot first, and then, using the heel of your
hand, insert the long leg of the clip into the slot located on the part being joined.

1) Place the right wall (item 6) vertically along the right side of the crate base and secure it to the base
using three clips (item 15).

2) Place the left wall (item 7) vertically along the left side of the case base and secure it to the case
base using three clips (item 15).

3) Place the wooden cover (item 3) on top of the right and left side walls and fasten it with three clips
(item 15) to each of the side walls.

Insert the front support foam (item 8) in front of the front wheels.
Place the back support foam (item 9) in front of the rear wheels.

)
)

6) Place the keyboard support foam (item 10) in front of the keyboard.
) Place the monitor support back foam (item 11) at the monitor's back.
)

Put the cases containing the probes (item D) and Peripheral options in their original packing
(item E) in the appropriate spaces.

9) Hold the rear wall section (item14) vertically against the rear of the crate and secure it in place using
eight clips (item 15).
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10) Hold the front wall (item 13) vertically against the front of the crate and secure it in place using eight
clips (item 15).

11) Secure the hand lever (clip remover) tool (item 23) to the outside of the wooden crate, using a
screw.

12) Secure the box with two steel strip loops (item 16) around the right and left side walls, and one strip
loop around the front and back walls.

13) Place two shock-watch labels (item 17) and all other labels (items 20 to 25) on the outer sides of
the wooden box.
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3-8-8

Packing the Unit in the Cardboard Shipping Carton
For details of item numbers in this procedure, refer to the following figures:

* Figure 3-1 on page 3-4
+ Figure 3-3 on page 3-6
+ Figure 3-4 on page 3-7
« Figure 3-5 on page 3-7.

Turn OFF the unit by pressing the ON/OFF button on the control console.
Turn OFF the AC circuit breaker on the rear of the unit.

)
)
3) Disconnect the mains power plug from the wall outlet.
) Unplug any probes connected to the unit, and store them in their original cases.
)

Disconnect and remove all external cables from the right and left rear panels and the ECG cable
connected to the front panel.

6) Verify the presence of all the external cables listed in Table 3-4 on page 3-13, and pack them in a
carton.

7) Release and unplug the power cable connector from the AC input at the rear of the unit, and loop
it on the hook located on the rear cover.

8) Unplug the AC power cable from the monitor.

9) Verify the presence of all the accessories listed in Table 3-5 on page 3-14, and pack them in a
carton.

10) Pack the User Manual and any other manuals in an antistatic bag.
11) Lay the wooden platform (item 4) on the floor. Leave sufficient free space around the platform.

12) Lay the ramp (item 5) on the floor and attach it to the narrow side of the wooden platform (item 4),
that has the front stopper next to it.

13) Cover the wooden platform and the ramp with the antistatic sheet (item 6).

14) Release the front stopper pin by sliding the metal sleeve at the pin’s locking base upwards, and then
turning it towards yourself.

15) Press the brake pedal to the middle position to unlock the wheels.

16) Turn the front wheels inwards and parallel to the unit, and then press the brake to the right to lock
the swivel movement.

17) Using the ultrasound unit’s front handle, push the unit over the ramp on top of the antistatic sheet,
until the unit is stopped by the rear hook (item D) located at the far end of the wooden platform.

18) Lock the front stopper pin by turning the pin to a vertical position and then sliding the sleeve
downwards.

19) Press the brake pedal to the left to lock the unit’'s wheels.
20) Place three Silica gel bags (item 7) on the platform in the space under the unit.

21) Press the release grip located under the center of the front handle and raise the control console
(monitor) by pulling it upwards.

22) Cover the two cartons (item 8) containing the external cables and accessories with antistatic foam
and lay them in the space below the control console.

3-76

Section 3-8 - Storing and Transporting the Unit



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

3-8-9

23) Lower the control console so that it is pressing on the two cartons, and verify that the height from

the base of the case to the top of the monitor does not exceed 132cm (52in).

24) Put the manuals into the compartment on the left side if the unit.

25) Slip the antistatic cover bag (item 11) over the unit from above.

26) Wrap the excess antistatic sheet (item 6) that was previously placed in the wooden platform around

the unit and secure it in place using adhesive tape.

27) Assemble the cardboard shipping carton, as described in the following section.

Assembling the Cardboard Shipping Carton

The Vivid™ 4 ultrasound unit is packed in a cardboard shipping carton consisting of a cardboard carton
cover and a wooden platform, that are joined together with clamps and screws. A ramp for rolling the
ultrasound unit on and off the platform is also included.

Ensure that the ultrasound unit was properly packed, that the brake pedal is in the parking position
and that the front stopper is locked and prevents the unit from moving on the wooden platform.

Place the carton cover (item 12) around the wooden platform (item 4), so that the front flap is
positioned on the narrow side of the wooden platform.

Fasten the carton to the wooden platform along the lower right, rear and left sides with two staples
(item 15) on each side.

Lift the ramp (item 5) and place it in the front of the carton.
Put the accessories carton and probes cartons in their original positions behind the monitor.

Fold in the front flaps of the carton cover and fasten them with eight staples (item 15) and two wood
screws (item 16).

Fold the two short carton flaps in at the top of the carton case, then fold in the long flaps and fasten
them with adhesive tape (item 14).

Secure the box with two loops of steel strips (item 13) around the right and left side walls, and one
loop around the front and rear walls.

Place two shock-watch labels (item 17) and all other labels (items 20 through 25) on the outer sides
of the carton case.
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Section 3-9
Completing the Installation Paperwork

NOTE:

3-9-1

3-9-2

NOTE:

On completion of a Vivid™ 4 ultrasound scanner installation, it is important to record the relevant
System Installation details (see Table 3-22 below) and Product Locator Installation details (see Figure
3-52 on page 3-79), for future reference.

System Installation Details

Enter the serial number printed on the main label (refer to the Main Label section, on page 1-14), and
the other relevant system installation details into the following table:

Table 3-22 System Installation Details

System S/N:

Location:

Date:

Customer Name:

Service Engineer’s Name:

Comments:

Product Locator Installation

During and after installation, the documentation (i.e. User Manuals, Installation Manuals...) 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.

1) Verify that all details have been entered in the System Installation Details form, as described in the
System Installation Details section, above. If this form has not been completed, enter the details now.

2) Locate the Product Locator Installation Card(s) that are affixed to the monitor and to each of the
peripherals, and fill in all details on both the front and back of the card(s) - see Figure 3-52 on
page 3-79.

Note: Step 2 may have been completed already by GE personnel.

The Product Locator Installation Card shown in Figure 3-52 may not be identical to the
card(s) provided.

3-78
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Figure 3-52 Product Locator Installation Card (ICD)

3.) Mail the Product Locator Installation Card(s) to the appropriate product center.

3-9-3 User Manual(s)

Check that the correct Vivid™ 4 User Manual(s) for the system (and relevant software revision), is
included with the installation. Specific language versions of the Vivid™ 4 User Manual may also be
available. Check with your GE Sales Representative for availability.

During and after installation, supplementary documentation (such as, User Manuals and Installation
Manuals for the peripherals) 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.
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Chapter 4
Functional Checks

Section 4-1
Overview

4-1-1 Purpose of Chapter 4

This chapter describes the functional checks that must be performed either as a part of the installation
procedure, or as required during servicing and periodic maintenance of the Vivid™ 4 ultrasound
scanner.

Note: Referto Chapter 7 - Diagnostics/Troubleshooting for detailed descriptions of some of the
functional checks described in this chapter.

Table 4-1 Contents in Chapter 4

Section Description Page Number
4-1 Overview 4-1
4-2 General Procedures 4-2
4-3 Functional Check 4-3
4-4 Image Testing: 2D/M/CFM/Doppler 4-11
4-5 System Turnover Checklist 4-26
4-6 Site Log 4-33
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Section 4-2

General Procedures

4-2-1 Power ON/OFF and Boot-up Tests
Table 4-2 Power ON/OFF and Boot-up Tests
Step Task Expected Result(s)
1 Power up the unit by holding down the On/Off button. Verify that no warning messages are displayed during
bootup.
Verify that all the peripherals are turned ON.
Verify that all the front-end fans, the back-end fan and
the peripherals are working and clean. Listen to fan
spinning sound, check filter, go to monitoring and verify
that all fans are working.
2 Connect each of the probes available for the system. Verify that th? system properly recognizes each of the
probes and displays the correct probe ID.
3 Turn OFF the unit by holding down the On/Off button for | Verify that system enters Standby mode, indicated by a
no longer than 3 seconds. the blinking On/Off button text light.
4 Power up the unit by holding down the On/Off button. Verify that the unit boots up in no longer than 30
seconds.
5 Turn OFF the unit by holding down the On/Off button for | Verify that a window is displayed, enabling you to select
no longer than five seconds. either Full Shutdown or Standby.
. Verify that the unit enters full shutdown mode, indicated
6 ’
Select the Full Shutdown option. by the On/Off button text being dimmed.
7 Power up the unit by holding down the On/Off button. Vgrlfy that the unit boots up in no longer than three
minutes.
Turn OFF the unit by holding down the On/Off button for Verify that the unit enters fu[l shu.tdown mer, indicated
8 . by the On/Off button text being dimmed. This procedure
longer than five seconds. . .
should be used only during emergencies.
9 Power up the unit by holding down the On/Off button. Verify that the unit boots up in no longer than 3 minutes.
4-2-2 Diagnostic Power Supply Test
Refer to the LVPS Voltage Test on page 7 - 63, and the HVPS Voltage Test on page 7 - 64 for the power
test supply procedures (under the MUX Diagnostic Tests section).
Note: The mains power supplied to the system, and the internal Vivid™ 4 ultrasound scanner power
supplies, are monitored automatically by the scanner - via the MUX board. Any internal power
supply voltage failure may indicate that one (or more) of the following is faulty:
«  MUX board
* Incoming AC power supply
* One of the internal power supplies
In rare cases, a fault may be present in the Front-end board, or in a probe.
4-2 Section 4-2 - General Procedures
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Section 4-3

Functional Check

4-3-1

4-3-1-1

Basic Controls

Keyboard and Footswitch Tests

Table 4-3 Keyboard and Footswitch Tests
Step Task Expected Result(s)
1 Start checking the alphanumeric keyboard backlights. All alphanumeric backlights are off.
2 Perform a manual keyboard test, as described in the
Manual External Keyboard Test on page 7 - 74.
3 Push all the buttons, except Select, Menu and the Verify that only the correct button is activated on the
On/Off button. Diagnostic panel.
4 Push all the rocker switches. Vgrlfy thgt only the correct rockers are activated on the
Diagnostic panel.
5 Rotate the optical encoders. Verify tha? only thg correct optical encoder rotates
smoothly in both directions.
6 Press the optical encoders that can be pressed, except | Verify that only the correct soft keys are activated on
for 2D Gain and Active Gain. the Diagnostic panel.
7 Move the TGC sliders one-by-one. Vgrlfy thé.lt only the correct slider is moving on the
Diagnostic panel.
Perform an automatic lights test, as described in the . . .
8 ’ -by-
Automatic Lights Test on page 7 - 75. Verify that all the key LEDs are illuminated one-by-one.
All the backlights are turned on, one-by-one. Check that
9 Select the Select option. the backlights on the extended and alphanumeric
keyboards are illuminated.
Return to the Test Manager tab and select Lights After the Select button LED is deselected, the
10 (Manual). Select the KB Panel tab and deselect the . ey
. alphanumeric keyboard LEDs are not illuminated.
Select option.
Connect the fogtswﬂch to the cor.mector on the front Verify that the numbers {68}, {69} and {70} accordingly
11 panel of the unit, and press the right, middle and left of . ;
. are displayed on the info bar.
the switch.
12 Select <Exit> to leave the KB Diagnostic window.
Verify that the Caps Lock LED is illuminated when Caps
13 Perform an alphanumeric keyboard diagnostic, as Lock is active. Refer to Table 4-4 below for special
described in the Keyboard Diagnostic Testonpage 7-77. | keys. The correct keys or key combinations are
displayed.
Table 4-4 Alphanumeric Key Combinations
Key . Page Line Delete
Name Help Preset Config Text Erase Erase Arrow Meas.
AN Key F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
Chapter 4 - Functional Checks 4-3
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4-3-1-2 Speakers Tests
Table 4-5 Speakers Test
Step Task Expected Result(s)
1 Run the audio diagnostic, as described in the Audio
(Doppler Sound Driver) Diagnostic Test on page 7 - 71.
- . Verify that there is clear sound from both speakers at all
2 Change the frequency and speaker activity, from right frequencies. Note that right and left are as seen when
to left. : . .
standing behind the unit.
4-3-1-3 Video Grabbing Test
Table 4-6 Video Grabbing Test
Step Task Expected Result(s)
Connect the Y/C OUT to the Y/C IN and run the video
1 grabbing calibration, as described in Video Grabbing
Calibration on page 6 - 14.
2 Examine the grabbed image. Verify that the grabbed image is stgble and has similar
grey levels to that of the reference image.
4-3-2 Peripherals
4-3-2-1 VCR Test
Table 4-7 VCR Test
Step Task Expected Result(s)
1 Connect a Sony 9600 VCR to the system, restart the Verify that all the following cables are connected:
system and load an SVHS cassette. SVHS In/Out, Audio In/Out and RS232.
Connect a 3S probe. Reset the VCR counter and press . N -
2 the VCR Record button using the indicated soft keys as Verify that the recording |nd|catO|.' (red d.Ot) Is displayed
. on-screen and the tape counter is running on-screen.
displayed on screen.
3 Act|va'te CW Mgdg and record. 2 minutes of heart Record 2 minutes of CW scanning.
scanning or a similar effect using a phantom.
Stop recording and press the Play B. button, then use
4 the Rewind soft key to rewind the cassette to the The recorded Image is played back.
beginning before pressing the Play soft key.
Verify that in CW Mode both the left and right audio
5 channels are working, and that the played back audio
is similar to the recorded audio in both the left and right
speakers.
4-4 Section 4-3 - Functional Check
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4-3-2-2

4-3-2-3

4-3-2-4

Video OUT Test
Table 4-8 Video OUT Test
Step Task Expected Result(s)

1

Activate a CineLoop or Freeze a scanned image.

Connect the monitor to the composite VIDEO OUT 1

See Color Printer Tests, below.

2 . L
connector and check the image. The image is displayed correctly.
Connect the monitor to the composite VIDEO OUT 2 . L

3 ) The image is displayed correctly.
connector and check the image.

Connect the monitor to the composite VIDEO B/W

4 connector and check the image. The image is displayed correctly.

See B/W Printer Tests, below.
Connect the monitor to the Color Printer RGB
5 connectors and check the image. The image is displayed correctly.

B/W Printer Tests

Table 4-9

B/W Printer Test

Step

Task

Expected Result(s)

1

Scan a phantom or suitable interface in 2D-Mode.

2

Press the Freeze button.

Press the Print B button.

Evaluate the print quality. Adjust the brightness and/or
contrast of the B/W printer, if required.

Color Printer Tests

Table 4-10

Color Printer Test

Step

Task

Expected Result(s)

Scan a blood vessels in 2D-Mode or a phantom
simulating a similar CFM effect, then activate CFM to
see color.

Press the Freeze button.

Press the Print A button.

Evaluate the color print quality. Adjust the brightness
and/or contrast of the Color printer, if required.
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4-3-3

4-3-31

4-3-3-2

Mechanical Functions

Console Movement Test

Table 4-11

Console Movement Test

Step

Task

Expected Result(s)

Pull the front handle (located under the control console) to
the half-pressed position and swivel the console to the left.

Ensure that you do not apply too much force to move
the console and that it moves smoothly to the left.

With the front handle still in the half-pressed position,

Ensure that you do not apply too much force to move

the console to its minimum height.

2

swivel the console to the right. the console and that it moves smoothly to the right.

Pull the front handle to the fully-pressed position and lift Ensure that you do not apply too much force t.o move
3 . . . the console and that the console movement is

the console to its maximum height.

smooth.

With the front handle still in the fully-pressed position, push Ensure that you do not apply too much force t.o move

4 the console and that the console movement is

smooth.

Brakes Function Test

Table 4-12

Brakes Function Test

Step

Task

Expected Result(s)

Push the brake pedal to its center position. Push and pull
the unit right, left, backwards and forwards.

Ensure that the wheels move freely in all directions.
Check the wheels for wear and tear, and replace if
necessary.

Push the brake pedal to its left position (parking). Push

Ensure that the wheels are locked and there is no

and pull the unit right, left, backwards and forwards.

2
and pull the unit right, left, backwards and forwards. movement in any direction.
L " Ensure that the front wheels are locked for right and left
3 Push the brake pedal to its right position (arrows). Push movement onfy, but can move freely backwards and

forwards.
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4-3-4

4-3-41

Table 4-13

Back End Processor Tests

Internal ECG Test

Internal ECG Test

Step

Task

Expected Result(s)

Connect the internal ECG input to an ECG simulator or
suitable substitute, using the cable set and electrode
pads.

Perform the ECG diagnostic test, as described in the
ECG/Phono Diagnostic Test on page 7 - 72.

Verify that a single clear QRS signal is displayed.

4-3-4-2

Table 4-14

Phono Test (optional)

Phono Test

Step

Task

Expected Result(s)

Connect the microphone to the microphone input on the
ECG Board. Note that the special Medical Microphone is
required.

Perform the Phono diagnostic test, as described in the
ECG/Phono Diagnostic Test on page 7 - 72

Use your finger to click (tap) the microphone.

Verify that the waveform on the screen corresponds to
the microphone clicks.

Chapter 4 - Functional Checks
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4-3-4-3 Magneto Optical Drive (MOD) Test
Table 4-15 MOD Test
Step Task Expected Result(s)
Restart the system performing a full shutdown and During the boot-up process, verify that the messages
1 bootup, as described in the Power ON/OFF and Boot-up | SCSI Adaptor Installation 2271149-2INS and MO are
Tests on page 4 - 2. displayed.
2 Insert a new MO Media Sony EDM-2300B (2.3G) into
the MOD.
Press Ctrl+F11 (or Alt+D) on the keyboard and select . . . -
3
<Back End>, <Media Driver> and <MO>, as appropriate. The UtilMediaApp dialog box s displayed.
4 Select the IsMediaAcces button. The message Media in drive G is accessible is
displayed.
. The message Media is outside is displayed. Check
5
Select the EjectMO button. that the media has actually been ejected.
6 Select the LoadMO button. The megsgge Media !s |p$|de is displayed. Check that
the media is actually inside.
7 Select the Format button. The message .Met.:ha in drive G was formatted
successfully is displayed.
The message Media in drive G has following
8 Select the GetVolinfo button. properties: Media Label = MY_LABEL,
Media File-System Name = FAT is displayed.
9 Select the Get BTPsector button. The r.nessa.ge Thg Bytes Per Sector value of media
in drive G is 512 is displayed.
10 Select the SetVolLabel1 button. The message Media Label set to TEST_LABELA1 is
displayed.
The message Media in drive G has following
11 Select the GetVolinfo button. properties: Media Label = TEST_LABEL,
Media File-System Name = FAT is displayed.
12 Select the Exit button and close the Diagnostic
Application.
13 Press the Archive button on the keyboard. The Patient List window is displayed.
14 Press the Utilities button on the soft menu. The General Status window is displayed.
. - The Utility window is displayed, showing the message:
15
Press the Removable Media Utility button. Free space on Media: 1096 MB.
Type the new label ( for example, "Side1"), then select The message Current Media Name is:SIDE1. Media
16 the Format button. was formatted successfully is displayed.
Confirm "YES" to the warning message. MO Label: SIDE1, MO STATUS: MOUNTED
i The message Media Ejected is displayed.
17 Select the Eject button. )
MO STATUS: Ejected.
18 Select the OK button to exit the utility.
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4-3-4-4

CD Writer Test

Table 4-16 CD Writer Test

Step

Task

Expected Result(s)

1

Insert the new recordable CD X16 in the CDR drive.

Press Ctrl+F11 (or Alt+D) on the keyboard and select

<Back End>, <Media Driver> and <CDR> as appropriate.

UtiIMO_CDR_App is displayed.

Select the IsMediaAcces button and <OK>.

The message Media in drive H is accessible is
displayed.

Select the Eject button. Respond <No> to the Finalize
Media? Yes/No message.

The message Media is outside is displayed. Check
that media has actually been ejected and select <OK>.

Press the Load button and respond <OK> to the
message.

The message Media is inside is displayed. Check that
media is really inside.

Press the Format button and respond <OK> to the
message.

The message Media in drive H was formatted
successfully is displayed.

Press the GetVollnfo button and respond <OK> to the
message.

The message Media in drive H has following
properties: Media Label =

Media File-System Name = CDUDF is displayed.

Press the Get BTPsector button and respond <OK> to
the message.

The message The Bytes Per Sector value of Media in
Drive H is 2048 is displayed.

Press the SetVolLabel2 button and respond <OK> to the
message.

The message Media Label set to TEST_LABEL2 is
displayed.

10

Press the GetVollinfo button and respond <OK> to the
message.

The message Media in drive H has following
properties: Media Label = TEST_LABEL2

Media File-System Name = CDUDF is displayed.

11

Press the FlushVol button and respond <OK> to the
message.

The message The cached data is flushed to the
volume in drive H is displayed.

12

Press the Exit button and close the Diagnostic
Application.

13

Press the Archive button on the keyboard.

The Patient List window is displayed.

14

Press the Utilities button on the soft menu.

The General Status window is displayed.

15

Press the Removable Media Utility button and select
MEDIA: CDRW.

The Utility window is displayed showing the message
Free space on Media: 665MB".

MEDIA LABEL: TEST_LABEL2.
Media status: MOUNTED.

16

Press the Eject button and respond <No> to the Do you
want to Close Media for external use message.

MEDIA STATUS: Ejected.

17

Press the OK button to exit the utility.
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4-3-4-5 Plug and Scan Test

Table 4-17 Plug and Scan Test

Task

Expected Result(s)

Press the On/Off button on the control console for no
more than 3 seconds.

The system enters Standby mode.

Turn OFF the system’s circuit breaker.

The system remains in Standby mode, indicated by the
blinking On/Off button LED.

Turn ON the system’s circuit breaker.
Press the On/Off Button.

The system returns quickly to the Power-ON state -less
than 30 seconds.

Turn OFF the system’s circuit breaker. Turn ON the

system’s circuit breaker after entering to Standby mode.

The system enters Standby mode and stays in this
mode. The On/Off button LED is blinking.

Turn OFF the system’s circuit breaker.
Press the On/Off button.

The system enters the Power-OFF state. The On/Off
button LED is OFF.

4-10
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Section 4-4
Image Testing: 2D/M/CFM/Doppler

NOTE: To perform these tests thoroughly, it is recommended to use three types of soft tissue phantoms: RM|
403GS, RMI 404G and RMI 1425A, or an equivalent surface that can simulate the same soft tissue
effects.

4-41 3S Probe Image Quality Tests

4-4-1-1 2D Noise Uniformity Test

Table 4-18 2D Noise Uniformity Test (3S)

Step Task Expected Result(s)

1 With a 3S probe in the air, select a
Cardiac preset.

Set the following parameters:

2 * 2D Gain =50 Ensure that there are no white circular lines or other patterns in
+ Depth=7cm the noise.

Dynamic Range = 80dB

4-4-1-2 2D Performance Test

Table 4-19 2D Performance Test (3S)

Step Task Expected Result(s)
1 Use the Standard Imaging Phantom
RMI403GS.
2 Select a Cardiac preset.
2 3 1
TG
Probe

3 Set the TGC so that the image is uniform. Contrast

" eell

-l M lines
! | pos thoms

0 aandd!
:

“tandard Phantom

Chapter 4 - Functional Checks 4-11



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

4-4-1-3 2D Penetration Test

Table 4-20 2D Noise Penetration Test (3S)

Step Task Expected Result(s)
1 Use the Standard Imaging Phantom
RMI403GS.
2 Select a cardiac preset.
2 3 1
Set the following parameters, and scan the TGC
phantom at position (3): Probe
«  Gain: 37 : i :
i i

3 * Power: 0dB :
*  Depth: 20cm

*  Focus: Max depth

..’ .v" l i Contrast
; $eodr=a

L 1
®0.: .

Standard Phantom

* Dynamic Range: 65dB
! } M lLines
! | positions

0%,
z

4 Record the maximum depth at which tissue

can be differentiated from the noise. The depth should be greater than 18cm.

4-4-1-4 CFM Noise Floor Test

Table 4-21 CFM Noise Floor Test (3S)

Step Task Expected Result(s)

1 With the 3S probe in the air, select a Cardiac
preset and activate CFM.

2 Set the CFM ROI to its maximum size.

Set the following CFM parameters:
3 + Range: 20cm

*  Tissue Priority: 0

4 Set the Active Gain until a few color noise dots

. The Active Gain should be between 61and 65.
appear in the ROL.
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4-41-5

4-4-1-6

CFM Stationary Noise Test

Table 4-22 CFM Stationary Noise Test (3S)

Step Task Expected Result(s)
Position 2 Position 1

Pare) Back Back

=B crm| <H cm

1 Use the vertical nail area in the Electronic 3'5'7:‘14.-_[-." 3.3em)
Flow Phantom RMI1425A.

Front Front

A ] B

T—Top View—"

2 Place the 3S probe above the vertical nails
line (position 1).

3 Select a Cardiac preset and activate CFM.

Set the following CFM parameters:

*  Gain: Max possible without color noise . .
4 . o Ensure that the color does not appear constantly on the white nail.
«  Tissue Priority: 0

. Flash: 0

Probe Operation Check (Alignment and Sensitivity) Test

Table 4-23 Probe Operation Check (Alignment and Sensitivity) Test (3S)

Step Task Expected Result(s)

Position 2 Position 1

Back Back
=B cms v B cme
. 3.5cm
1 Use the Electronic Flow Phantom RMI1425A. 1
Front Front
A _ B
T—-Taop Wiew—"

Set the Phantom settings as follows:
2 +  Preset:3
*  Mode: Steady
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4-4-1-7 CFM Operation Tests
Table 4-24 CFM Operation Tests (3S)
Step Task Expected Result(s)
1 Select a Cardiac preset and set the 2D Gain
to 40.
ULS Image
Activate CFM and set the following CFM
parameters:
2 »  Gain: Max possible without color noise CEM ROI
*  Frame Rate:2
*« LVR: MIN setting
Wessel
Paosition 2 Position 1
ore] Back Back
=<8 cm= <8 cm|
J.acm o~ 3.5em
CFM Artifacts Test B A
Frant Front
A, B
T—Top View—"
3 Place the 3S pr_obe on the RMI1425A Ensure there are no flash strikes or other color artifacts.
Phantom (top view A).
CFM Alignment Test
4 Rotate j[he probe 90 degrees (top view B) to Ensure that the color exactly overlaps the vessel.
see a circular cross-section of the vessel.
4-14 Section 4-4 - Image Testing: 2D/M/CFM/Doppler
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4-4-1-8

Color M Operation Tests

Table 4-25 Color M Operation Tests (3S)

Step Task Expected Result(s)
ULS Image
Select a Cardiac preset and set the following [
2D parameters:
1 + 2D Gain: 50 Chihd BOT
+ 2D Dynamic Range: 60 \
) Flow
2D Reject: 10% \
\ Vessel
2 Activate CFM and set the CFM Gain to the
maximum possible without color noise.
3 Activate M-Mode. Color M-Mode (CMM) is activated.
4

Place the 3S probe on the RMI1425A
Phantom (top view A) and position the
M-Marker across the vessel.

Position 2 Position 1

Pl Back Back

=B cm> =B cm=

35 35
on | gl |25

Front Front

A B

T—Top View—"

Ensure that you see a continuous orange line. Note that the line
does not need to look smooth. Ensure there are no strikes or other
artifacts.
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4-4-1-9 PW Operation Test

Table 4-26 PW Operation Tests (3S)

Step Task Expected Result(s)

1 Select a Cardiac preset and set the 2D Gain
to 40.

ULS Image

Activate PW Mode and set the following PW
parameters:

« Gain: 70 \
+  SV:3mm Flow

P Gate

Wessel

PW Artifacts Test

Fosition 2 Position 1

Drobe Back Back

v =B cms v |8 cms

3 Place the 3S probe on the RMI1425A 3-5_31 l'l—i‘ 3.5;1
Phantom (top view A).

Front Frant

A _ B

—Top View—"

4 Place the sample volume in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.

5 Move the sample volume to differentlocations | Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
PW HPREF Artifacts Test

6 Increase the velocity range to MAX.

7 Place the 3S probe on the RMI1425A
Phantom (top view A).

8 Place the sample volume in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.

9 Move the sample volume to different locations | Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.

4-16 Section 4-4 - Image Testing: 2D/M/CFM/Doppler
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4-4-1-10 CW Operation Tests
Table 4-27 CW Operation Tests (3S)
Step Task Expected Result(s)
1 Select a Cardiac preset and set the 2D Gain
to 45.
ULS Image
Activate CW Mode and set the following CW
parameters:
2
« CW Gain: 70 CW Cursor
*  Velocity Scale: 3.0m/sec Plow\
Wessel
CW Artifacts Test
Position 2 Posgition 1
ore] Back Back
=<8 cm= =B cm
3 Place the 3S probe on the RMI1425A 3:5cm | 33cm)
Phantom (top view A).
Front Front
A B
T—Top View—"
4 Place the CW cursor in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.
5 Move the CW cursor to different locations Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
CW High Velocity Artifacts Test
6 Increase the Velocity Scale to 8.6m/s (max).
7 Place the 3S probe on the Phantom
(top view A).
8 Place the CW cursor in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.
9 Move the CW cursor to different locations Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
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4-4-1-11 CW Noise Test

Table 4-28 CW Noise Test (3S)

Step Task Expected Result(s)

1 With a 3S probe in the air, select a Cardiac
preset and activate CW-Mode.

2 Set the Audio Gain to the minimal level at Check that the Doppler audio and display noise are homogenous
which the audio noise is just visible. and constant.

3 Move the cursor angle multiple times fromone | Check that the noise level does not increase after the cursor angle
half of the screen to the other. is changed.

4-4-2 7S Probe Image Quality Tests

4-4-21 2D Center Noise Test

NOTE: This test should be performed in a dark room.

Table 4-29 2D Noise Center Test (7S)

Step Task Expected Result(s)

1 With a 7S probe in the air, select a Pediatrics
preset.

2 Reduce the 2D Gain until the background
noise disappears.

Increase the Gain until “flashlight” noise is

3 displayed in the center of the screen, as
shown opposite, and write down the Gain
value.

4 Increase the Gain until the background noise

is displayed, and write down the Gain value. Ensure that the Gain difference is not higher than 2.

4-18 Section 4-4 - Image Testing: 2D/M/CFM/Doppler
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4-4-3 C358 Curved Probe Image Quality Tests
4-4-31 2D Artifacts Test
Table 4-30 2D Artifacts Test (C358)
Step Task Expected Result(s)
1 Use the Standard Imaging Phantom
RMI403GS.
2 3 1
TEC
Probe
Set the following parameters: - T
—. [ I
. Depth: 22cm o H
2 . & Py S0
»  Frame Rate: 2 (single focus) & ?? <}<1|>_‘_Cmimst
W@ 1
*  Focus Location: 12cm s '.' P i -
®8: . -
SO
—@- e+ 7 i“iL\“‘\LHM lines
_. “ [ | positions
Standard Phantom
3 Look for artifacts in the image.
4-4-3-2 CFM Artifacts Test
Table 4-31 CFM Artifacts Test (C358)
Step Task Expected Result(s)
Use the Electronic Flow Phantom RMI1425A.
1 Select the Abdomen preset from the
Abdomen preset options, and set the
2D Gain to 45.
Paosition 2 Position 1
Select CFM and set the following CFM el Back Back
parameters: =B cm= =8 cm>|
«  Gain: Maximum possible without color 3.5cm 3.5cm
2 . i i
noise.
*  Frame Rate: 2
*  LVR: Minimum setting Front Front
A B
T—Top View—"
3 Place the C358 probe on the Phantom Ensure that there are no flash strikes or other color artifacts.

(top view A).
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4-4-3-3 PW Operation Tests
Table 4-32 PW Operation Tests (C358)
Step Task Expected Result(s)
Select the Abdomen preset from the
1 Abdomen preset options, and set the
2D Gain to 45.
ULS Image
Activate PW Mode and set the following
PW parameters:
2
«  Gain: 70 \ D3 Gate
«  8V:3mm Flow
WVessel
PW Artifacts Test
Paosition 2 Position 1
e Back Back
=B crm| <B cms
3 Place the C358 probe on the RMI1425A 3-5'73&_.%.*‘ 3.50m)
Phantom (top view A).
Front Front
A ] B
T—Top View—"
4 Place the sample volume in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.
5 Move the sample volume to different locations | Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
PW HPREF Artifacts Test
6 Increase the velocity range to MAX.
7 Place the C358 probe on the Phantom
(top view A).
8 Place the sample volume in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.
9 Move the sample volume to differentlocations | Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
4-20 Section 4-4 - Image Testing: 2D/M/CFM/Doppler
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4-4-4

4-4-41

4-4-4-2

739L Probe Image Quality Tests

2D Noise Uniformity Test

Table 4-33 2D Noise Uniformity Test (739L)

Step Task

Expected Result(s)

1 With a 739L probe in the air, select the Carotid
preset from the Vascular preset options.

Set the following parameters:
+ 2D Gain = Max
«  Depth =2cm
»  Gain Sliders= Max

D 2D image with artifacts

Hoise Ii

Up to 5mm of white carpet noise should be displayed, as shown in
the left figure above. Ensure that there are no white lines along the
image (down to 2cm) or other artifacts like those shown in the

figure on the right, above.

2D Performance Test

Table 4-34 2D Performance Test (739L)

preset options.

Step Task Expected Result(s)
1 Use the Standard Superficial Phantom
RMI404G.
2 Select the Carotid preset from the Vascular

Set the following parameters:
*  Depth: 10cm
»  Frame Rate: 2 (single focus)

¢ Focus Location: 6cm

==

o8 .- #6090

o0+ .-

K
®8:.-

LR R vy

Superficial Phantom

1[.\Cmﬂrast
cell
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4-4-4-3 CFM Stationary Noise Test
Table 4-35 CFM Stationary Noise Test (739L)
Step Task Expected Result(s)
Position 2 Position 1
el Back Back
8 crmx 8 cmz
1 Use the vertical nail area in the Electronic 3-5$£_.-l:.” 3.5$£
Flow Phantom RMI1425A.
Front Front
A B
T—Top View—"
2 Place the 739L probe above the vertical nails
line (position 1).
3 Select a Cardiac preset and activate CFM.
Set the following CFM parameters:
*  Gain: Max possible without color noise
4 ) o Ensure that the color does not appear constantly on the white nail.
*  Tissue Priority: 0
* Flash: 0
4-4-4-4 Probe Operation Check (Alignment & Sensitivity)
Table 4-36 Probe Operation Check (Alignment and Sensitivity) Test (739L)
Step Task Expected Result(s)
Position 2 Position 1
re) Back Back
8 cm> <8 cm=
3.3cm o~ 3.3cm
1 Use the Electronic Flow Phantom RMI1425A. N B
Frant Front
A B
T—Top View—"
Set the Phantom settings as follows:
2 * Preset: 3
*  Mode: Steady
4-22 Section 4-4 - Image Testing: 2D/M/CFM/Doppler
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4-4-4-5 CFM Operation Tests

Table 4-37 CFM Operation Tests (739L)

Step

Task

Expected Result(s)

Select a Cardiac preset and set the 2D Gain
to 40.

Activate CFM and set the following CFM
parameters:

»  Gain: Max possible without color noise
*  Frame Rate:2
*« LVR: MIN setting

ULS Image

CEM ROI

Wessel

CFM Artifacts Test

Position 2 Position 1

Pl Back Back

=B cm> =B cm=

35 35
on | gl |25

Front Front

A B

T—Top View—"

Place the 739L probe on the RMI1425A
Phantom (top view A).

Ensure there are no flash strikes or other color artifacts.
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4-4-4-6 PW Operation Tests
Table 4-38 PW Operation Tests (739L)
Step Task Expected Result(s)
Select the Abdomen preset from the
1 Abdomen preset options, and set the
2D Gain to 90.
ULS Image
Activate PW Mode and set the following
PW parameters:
2 P Gate
+  Gain: 70 \
+  SV:3mm PIOWE
Weszel
PW Artifacts Test
Fosition 2 FPosition 1
e Back Back
=B crm| <B cms
3 Place the 739L probe on the RMI1425A 3-5'73&_.%.*‘ 3.50m)
Phantom (top view A).
Front Front
A ] B
T—Top View—"
4 Place the sample volume in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.
5 Move the sample volume to different locations | Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
PW HPREF Artifacts Test
6 Increase the velocity range to MAX.
7 Place the 739L probe on the Phantom (top
view A).
8 Place the sample volume in the center of the Ensure that the flow looks clear, the noise area is dark and that
vessel. there are no flash strikes or other artifacts.
9 Move the sample volume to differentlocations | Ensure that the flow looks clear, the noise area is dark and that
along the vessel. there are no flash strikes or other artifacts.
4-24 Section 4-4 - Image Testing: 2D/M/CFM/Doppler
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4-4-5
4-4-51

NOTE:

4-4-5-2

4-4-6

4-4-6-1

Probe 10S Image Quality Tests

2D Center Noise Test

This test should be performed in a dark room.

Table 4-39 2D Noise Center Test (10S)
Step Task Expected Result(s)
1 Perform this test with a 10S probe in the air for all the
probe ports.
2 Reduce the 2D Gain until the background noise
disappears.

Increase the Gain until “flashlight” noise is displayed in
3 the center of the screen, as shown opposite, and write
down the Gain value.

4 Increase the Gain until background noise is displayed,
and write down the Gain value.

Ensure that the Gain difference is not higher than 4.

Doppler Artifacts Test

Table 4-40 Doppler Artifacts Test (10S)
Step Task Expected Result(s)
1 Perform this test in PW and CW Modes.

Find a suitable surface that can simulate a signal on the
2 neck (for example, RMI1425A) and look for artifacts in all
possible frequencies.

No artifacts are detected.

2D (Pencil) Probe Image Quality Test

Image Quality Test

Table 4-41 Image Quality Test (2D Pencil Probe)
Step Task Expected Result(s)
1 Activate CW Mode.
2 Find a signal in the neck or other suitable surface.

Find a suitable surface that can simulate a signal on the
neck (for example, RMI1425A) and look for artifacts
while searching for a signal.

No artifacts are detected.

Chapter 4 - Functional Checks
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Section 4-5
System Turnover Checklist

Before returning the Vivid™ 4 ultrasound scanner to regular operational use, the System Configuration
settings should be checked. In 2D-Mode, press Config on the keyboard and check the settings in
accordance with those listed in Table 4-42 below, referring also to Figure 4-1 through Figure 4-6.

NOTE: The figures in this section (Figure 4-1 through Figure 4-6) show example configurations and should be
used for reference only, as each site has its own specific settings.

4-5-1 Software Configuration Checks

Table 4-42  Software Configuration Checklist

Step Task Check
1 Check the date and time settings.
2 Check the language settings.
3 Ensure that all of the options are configured correctly.
4 Ensure that the hospital details are configured correctly.
5 Ensure that the VCR and ECG are configured as required for the specific site and country.
6 Ensure that the measurement units are configured as required for the specific site and country.
7 Ensure that the connectivity network settings have not been modified and are configured as required
for the specific site.
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System Configuration for perll (Group: Default)

Uipid 4 Ultrasound System

Software Uersion &% .1 {(build 19)

Time Out [sec]

Auto-Freeze timeout:
Hide Clipboard:
Soft Menu Timeout:

Default PC Cursor Position
Wi 40 b i 570

Footswitch

Left: Freeze
2D Update

Store

ID: 10095

Date/Time
87 f0ctober /20083

12:88:00

+ DDSHMSYYYY + 24 hour
MHADDSYYYY 12 hour

Use Password

Gate/ROI Move: Medium

Keyhoard: English

Language: English

Restore Facto ry

Figure 4-1 System Tab Configuration - Example
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System Configuration for Default Operator (Group: Default)

Patient Archive
Stress Echo

AbM

ATO

FlexiView

0B MA
Plug-and-Scan [UPS]
DICOM Media Creator

DICOM Network Connectivity
EchoMET Connectivity

Excel Export

MPEGwvue

Advanced 3D

3rd Connector

Technical Support History Frinters

Status

Installed

Figure 4-2 System Options Tab Configuration - Example
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System Configuration for perll {Group: Default)

R eport

Institution Name:

Ward:

Institution Address:

Address - Line 2:

Institution Phone:

Institution Fax:

Institution Email:

Installation Date:

Figure 4-3 Hospital Info Tab Configuration - Example
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System Configuration for perll (Group: Default)

VCR Options

Ver Model: Panasonic ~

Video Mode: PAL -

v SmartYCH

Patient Name on second line

Suppart

Cann
ECG and Phono Options

v ECG Exist
v| ECG External
v! Phono Exist

Phono Filter:

Beep on QRS

No. of Periods to Store [auto-locate]: 1

Standard Systole Time [msec]: 300

Store Time without ECG [msec]: 800

Analyze Only Systole
Advanced Synchronization

v Special Systole Colorization

Cancel

Figure 4-4 VCR/ECG Tab Configuration - Example
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System Configuration for perll {Group: Default)

Vocabulany hinical Suppart
R Car

v Backup Patient Archive on power off v Enter From Halves to Quad

Display Patient's Gender on Screen v Preview Cine Before Store

v Delete Confirmation FlexiView Time Intervalfsec]: 300
Generate Default Patient-1D

Weight Units: kg T Backup Device Is: CDR -

Height Units:  cm Title Additional Patient Info: Label & Age =

Patient Id page type A ~ Shows Pat. ID, Weight, Height

Export To Excel Path: U:\ Brouse

Figure 4-5 Archive Tab Configuration - Example

Chapter 4 - Functional Checks 4-31



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

System Configuration for perll {Group: Default)

Frint

= | Dataflow | Services

Computer Mame

IFP =settings

IP-Ado

Default &

RemoteDBL

Figure 4-6 Connectivity Local Settings Tab Configuration - Example
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Section 4-6
Site Log

Table 4-1: Vivid™ 4 Site Log

Date Service Person Problem Comments
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Table 4-1: Vivid™ 4 Site Log (Continued)

Date

Service Person

Problem

Comments

4-34
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Chapter 5
Components and Function (Theory)

Section 5-1
Overview

5-1-1 Purpose of Chapter 5

This chapter contains block diagrams and functional explanations of the Vivid™ 4 electronic circuits.

Table 5-1 Contents in Chapter 5
Section Description Page Number
5-1 Overview 5-1
5-2 General Information 5-2
5-3 Block Diagrams 5-3
5-4 Front End 5-7
5-5 Back End Processor 5-29
5-6 External Peripherals 5-44
5-7 Vivid™ 4 Power Distribution 5-45
5-8 Front End Cooling System 5-51
5-9 Common Service Platform 5-52
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Section 5-2
General Information

The Vivid™ 4 is a phased, linear array ultrasound imaging scanner. The system is versatile and,
depending upon the software, can be used for various applications, such as:

- 2D Grey Scale and 2D Color Flow Imaging
- M-Mode Grey Scale Imaging

- Color M-Mode

- Doppler

- A number of combinations of the above

- 3D post-processing

A Physio module is incorporated in the Backend Processor (BEP) to provide ECG signals to
synchronize cardiac ultrasound image acquisition. Additionally, other analog inputs (e.g. ECG, phono)
from devices such as treadmills, are processed.

Vivid™ 4 is a digital beam forming system 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 BEP, and
finally is displayed on the monitor and peripherals.

System configuration is stored on a hard disk Hasp plug and all necessary software is loaded from the
hard disk on power-up.

» The user initiates system operation via the Control Console which contains a keyboard, control
panel, and TGC.

* Vivid™ 4 internal electronics are divided into two card cages:
- Front End (FE) Processor - sometimes referred to as “Card Cage” in this manual.
- Backend Processor (BEP)

* Interconnecting signals from the FE, BEP, Control Console, Monitor and Power distribution
subsystems are routed via cables.
The main functional blocks in Vivid™ 4 are:

- Front End (FE) Processor
- Back End Processor (BEP)
- Control Console

- Power Distribution

- Peripherals

- Modem

5-2 Section 5-1 - Overview
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Section 5-3

Block Diagrams

5-3-1

System Block Diagrams

The following system block diagrams are included in this section:

System Block Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
(see Figure 5-1 below).

System Block Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
(see Figure 5-1 on page 5-3).

System Cabling Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
(see Figure 5-3 on page 5-5).

System Cabling Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
(see Figure 5-3 on page 5-5).

RFI

Beam Former
G54Ch

WU

Front Board

HWPS

LWFS

i

Mo
CD-R
Batt ECG 'fg
attery . “'—-____\D
Floppy o | Audio
Dirive | Doppler
|- Flug & Scan HD
AN Kevyhoard
s | PCI2IP » Extended Keyboard
KB CTRL
Rear
MNetwork Fanel
PC WIC ¥
/

’_‘ Frame Grabher

¥

Wonitor

AC System

Figure 5-1 System Block Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
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Front End

Image Port

PCIZIP

Front Board

LVPS

TAPS

MO
CD-R
ECG [ <§
Flappy — Audio
Dirive Doppler
HD

AN Keyboard

Extended Keyboard

KB CTRL

Peripherals
Rear ™
Panel -

MNetwark

PCWIC I'Ir
Monitar

AC System

Figure 5-2 System Block Diagram - Vivid™ 4 BT03 Systems with RFT Configuration
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SYSTEM MONITOR

177 FB200590

COLOR

2269420 PRINTER
Speakers
2269309
T |—-E
2391918
Color Printer Trig
K.B Assy K/B Matrix #_‘ &) * From Ac
2392754 Ot From Ac System
System
- 2252978
BACK END 2315807
o Mouse(PS2) g
PEDAL KB Es)) g &
(L0t ECG assy 2269422
Pei K/B. & Audio Ctrl 2253027-5
2500 s
l 979
Audio Ctrl
ECG & Amp. ~
2300856 l
. Y ! Audio
Heart Sound Mic CDRW 2346017
z:::(;xa 22588051 2258804 car panel left
2 BW B/W PRINTER
ECG MO 2277189 = 2258803 Printer Trig
2256685 2| - - 2253080
FD 2346034 q )
VGA VIC 2252991 Com.
2253079
HD 2346033 BCVIC Assy. 23 ’E
6033 '7
28] VGA In
| MIC.
L 1 VGA Out 2252964
- PR N Audio out_2266745 VCR
PC 274 ¥ 2253011
2327027 . Audio in_ 2266746
m F = S VIDEO out 2266744
UsB2 l [-ECG Int Cbl M Composite Video- Outl
\ LI72208089 comz P, Composite Video- Out2
2353981 == S VIDEOIN 2266743
2253009 RS232 (1) 2266742
Flat Cable R
PAR. PORT PARPORT
202072
NETWORK NETWORK
2253015
PCI Bridge 2 PC2UP_ 2276874
FC200656 Table 2297905 USB
USBI 2253018
2300852 [ viopea ‘ MODEM
USB3 (option) @ 2269430
UPS 2316279 @ 2269430
: Soft E—
S/D
2307289 &12V]
BATTERY PS. To monitor .
2300858 2346011 2253014 bracket To eolor
printer
110Vac
2252967
2300847
FRONT END _ 2253030-3 AC System 2399304-2
ERE
EAN:
2256479 b
2253001
2295791 X5
i H e
Mother Board L2C |_> Temp |q ot
2356513 cul 2252998
d 7352999
ACDISTBOX
Front 5
2276875 2253000
BF64 RFI v
. Board Mux el
PHASED (64) Beam LE
JLINEAR (64) PNAEN Former FC 200507 SE
ARRY PRO FA200900 SR :
o« [T22s30332 i
PROBES || Txpery :
2253033-3 l 2252966
wn =
&e
PENCIL re
PROBE
AC
INPUT
Data Bus Data Bus MLA Bus BOX
2252994
Buffed FE bus FE Bus
2269428-2 GENERAL'
or 2296459-2 EUROPE
or 2269460-2 USA

or 2415383-6 CHINA

From
AC
outlet

Figure 5-3 System Cabling Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
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Section 5-1 - Overview



GE MEDICAL SYSTEMS

DIRECTION 2392751-100, REVISION 3 VIvID™ 4 SERVICE MANUAL
Section 5-4
Front End

5-4-1 General Information

The Front End includes all the boards in the Front End Card Cage, as follows:

* Front End Board
+  MUX Board
+ BF64 (Beamformer Board)
» RFI (Radio Frequency Interface Board)
OR
*  FEC (Front End Controller Board)
* RFT (Radio Frequency & Tissue Board)
* IMP (Image Port)
The Front End Crate includes five (or seven) components, as described in the following sections:

» Front Board Assembly (FB) on page 5 - 16.
+ MUX Board on page 5 - 18.
» Beamformer Board (BF) on page 5 - 19

* Radio Frequency Interface (RFI) Board on page 5 - 21

OR

*  Front End Controller Board (FEC) on page 5 - 26.

* RF and Tissue Processor Board (RFT) on page 5 - 27.
Image Port Board (IMP) on page 5 - 28.

*

» Back Plane Board (Motherboard) on page 5 - 28.

A block diagram of the Front End Crate is shown in the following figures:
Systems with RFI Configuration - see Figure 5-5 on page 5-8.
Systems with RFT Configuration - see Figure 5-6 on page 5-9.

For a detailed description of the Front End Crate components, refer to Front End DC Power Distribution
on page 5 - 49.
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Figure 5-5 Front End Crate Block Diagram - RFI Configuration
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Figure 5-6 Front End Crate Block Diagram - RFT Configuration

The Front End can be divided into two subsystems, as follows:

1.) The Front End subsystem which includes:
- Front Board
- MUX Board
- BF64 (Beamformer Board)

2.) The Mid Processors subsystem which includes:
- RFI (Radio Frequency Interface Board)
OR
*  FEC (Front End Controller Board)
* RFT (Radio Frequency & Tissue Board)
* IMP (Image Port).
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5-4-1-1

5-4-1-2

Front End Bus

Most of the FE boards are controlled by the Front End Controller or RFI board via a Front End Bus
(FE_BUS). The FE_BUS is a synchronous and bidirectional bus built up by 16-bit data, 6-bit device
address select, 10-bit page address and 8 strobe signals controlling the data transactions. The Front
End Controller or RFI board can also read the revision status of the Front End boards through a serial
line 12C to an E2PROM located on each board, and some probes.

Phased and Linear Array Front End

The phased and linear array probes consist of several identical transducer elements (for example,
64, 128, 192). Three probes and a pencil probe can be connected to the system. The connectors
are physically located on the FB board, where one of them is selected and connected to the
transmitter (TX) and receiver (RX) through a number of relays.

Depending on probe type and system setup, a certain scan pattern is selected on the FEC (or RFI)
board. This board loads scan parameters for both the transmitter and the beamformer (steering-
and focusing delays) into local RAM on these boards. Thus, when the FEC (or RFI) board goes
through a scan sequence, it loads the proper contents of the RAM into the Transmitter Pulse
Generator (TPG), then issues a transmit trigger pulse (TXTRIG_L) for the transmitter and a receive
synchronization pulse (SYNC_L) for the beamformer. By firing the transmit pulses from the different
elements at certain repeated time intervals and with different delays, the ultrasound beam can be
steered in desired directions (re. principles of operation) obtaining the selected scan patterns (for
example, 2D, 2D Flow, etc.).

The ultrasound transmit bursts are generated on the Front board (FB), initiated by the transmit
trigger pulse (TXTRIG_L). The transmit trigger starts the Transmit Pulse Generators (TPG) on the
FB, each generating 16 transmit pulses with different delays. The transmit pulses are then routed
to separate transmit “amplifiers” fed with voltage HV1 and HV2 witch are controlled by the Acoustic
Power control software.

The transmit pulses are routed over TR4 boards located on the Front board (FB), where they are
fed to the selected (one out of three) phased/linear array probe.

The reflected signal from body structures and blood cells are routed from the probe, via the Front
board over the TR4 boards, where pre amplification (20dB) and Analog Time Gain Compensation
(ATGC) (-10 - +30 dB) is performed. Gain is determined by an analog signal (ATGC) generated by
the FEC (or RFI) board.

At the input to the Front board are transmit/receive (T/R) switches to prevent the transmitters from
destroying the receivers. Prior to pre amplification, the signals from the different channels were also
fed through relays. This provides the possibility to route echoes from annular array probes into the
receiver, in addition to injecting a test signal, TSIG.

The output channels from the TR4 boards are fed to the MUX board via one Beamformer-64 board.
The Beamformer board performs A/D conversion of 64 channels.

The Front End Controller board controls all Front End boards (on systems with the RFT
configuration). The board loads all parameters to the FB, MUX and Beamformer RAMs, it reads the
probe identification, selects probe connector on TR4 boards and controls the high voltage
multiplexer in linear probes. In addition, the board generates the following:

* atransmit trigger pulse for TR4.

* areceive synchronization pulse (SYNC_L) used by Beamformers and RF & Tissue
Processor.
a differential ATGC voltage used by TR4 and control signals for the High Voltage Power
Supply (HVPS).
*  system master clock generator (40 MHz).
* areset pulse (SRES).

5-10
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5-4-1-3

5-4-1-4

5-4-1-4-1

+ The Radio Frequency Interface (RFI) board controls all Front End boards (on systems with the RFI
configuration). The board loads all parameters to the FB, MUX and Beamformer RAMs, it reads the
probe identification, selects probe connector on TR4 boards and controls the high voltage
multiplexer in linear probes. In addition, the board generates the following:

*  atransmit trigger pulse for TR4.

* areceive synchronization pulse (SYNC_L) used by Beamformers and RF & Tissue
Processor.

* adifferential ATGC voltage used by TR4 and control signals for the High Voltage Power
Supply (HVPS).

system master clock generator (40 MHz).
* areset pulse (SRES).

receive focusing control

analog test signal generator

temperature sensing for TEE probes
step motor control for TEE probes

+ The output from the Beamadders at BF is fed to the RFI (or RFT) board.

*

Transmitter Power Supply

The transmitters on the TR4 boards (HVPS on FB) are fed with high voltage from the TX supply. This
module consists of three linear power supplies; one providing a symmetrical output voltage ranging from
0to +/- 80V (HV1), another providing a voltage ranging from 0 to +/- 40 V (HV2), and the third outputting
+/- 80 V for the multiplexers in the linear probes. HV1 and HV2 are programmable through a serial
interface from the FEC board, or Radio Frequency Interface (RFI) board.

Mid Processors

The Vivid™ 4 Front End and visualization system are interconnected through digital signal processing
modules, called the Mid Processors. These processors perform the adequate signal conditioning for the
different data types; Tissue, Doppler and Flow. The current Mid Processors are the RF & Tissue
Processor board (RFT), or Radio Frequency Interface (RFI) board.

Pipelink Bus (RFT configuration only)

+ The Mid Processors are interconnected through a data bus system called the Pipelink. This is a
uni-directional bus, transporting data from the pipelink dispatcher (RF & Tissue Processor) through
the accessed processor, to the destination - the Image Port. The Image Port will then map the data
into the Image Memory.

+ Data leaving the RF & Tissue Processor have a tag indicating what type of data is transported; for
example, tissue, Doppler, 2D Flow. Each of the remaining mid processors decode this tag and
when it matches their own address, the data is processed.

* In 2D mode, data is typically transferred in vector blocks from the RFT board. In Doppler and Color
Flow modes, data from one range gate is transferred.
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5-4-1-4-2

5-4-1-5

5-4-1-6

MLA-0 and MLA-1 Buses (RFI configuration only)

+ The Mid Processors are interconnected through a data bus system called the MLA-O and MLA-1.
These are uni-directional buses, transporting data from the Beamformer to the Demodulator FPGA
on the RFI.

+ Data leaving the Demodulator FPGA have a tag indicating what type of data is transported; for
example, tissue, Doppler, 2D Flow. Each of the remaining mid-processor components decode this
tag and when it matches their own address, the data is processed.

* In 2D mode, data is typically transferred in vector blocks from the Demodulator FPGA. In Doppler
and Color Flow modes, data from one range gate is transferred.

Transmit Signal Path

The transmit signal is configured via the operating mode that was selected by the user. When this mode
is selected, it sets those operating parameters for the FEC or RFI, and the FEC or RFI sends a signal
to the high voltage power supply (HVPS) to program one of the supplies (HVPS1 or HVPS2).

Once the signal is transmitted, it is received by the transmit pulsor (TP) which is a switching device that
will propagate the signal between different elements of the probe. The propagation of that signal
depends on the way in which the FEC (or RFI) programs the Front board RAM table.

The signal from the HVPS comes in to the TP; the TP then generates a signal to the probe (connected
to the Front board), in accordance with a command generated in Timing Pulse Generator (TPG). The
TPG operates according to tables in the RAM table - see Figure 5-7 on page 5-12.

Front Board

A
Table HV
(Delay Tx Supply
Focus)

_"—. A
¥

TPG
(Timing Pulse
Generatar)

Transmit
Pulser

1 | | Probe

TPG
—® (Timing Pulse
Generator)

Transmit
Pulser

Fraguancy Pawer
{Tx Frequency) (Acoustic Power)

Figure 5-7 Transmit Signal Path Block Diagram

Received Signal Path

The receive signal is programmed according to the operating mode that was selected by the user. In some
cases the signal is received immediately after it has been transmitted, sometimes after a prescribed delay,
and in other cases at the same time as transmission (transmit/receive simultaneously).

Refer to Figure 5-8 on page 5-14 or Figure 5-9 on page 5-15, as appropriate.
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The probe elements receive the echo signals from different depths. These signals are amplified and
conditioned at the Analog Time Gain Compensation (ATGC) control. The different operating modes
dictate in which way the signals are translated, as follows:

Continuous Mode (CW)

2D Mode

Color Flow Mode (CFM)

echo signals are transmitted and received simultaneously, and
translated per echo point for a specified depth. This provides a
real-time image.

signals are received from all 64 channels (if a probe has more than
64 elements, the MUX of the probe is used to create the additional
missing channels). The signals are transmitted at a prescribed
delay between the elements, and immediately after this are
received (all the time, aiming at one point at a specific depth). In this
way, echo signals are collected from all points along a certain line,
from which a vector is created. The vector is transmitted to the MUX
board, and from there to the Beamformer where it is amplified and
undergoes analog-to-digital conversion. From here RF signals are
transmitted to the RFT or RFI board, where an image is created.

shows the movement of particles (this mode is usually used
together with 2D mode). In CFM mode, the echo signal received
is used to measure the amount of frequency phase change
(degree of shift) - this is referred to as the Doppler effect.

When using CFM and 2D modes together, at the same time that
the signal is received, in parallel it is used to generate a signal
through a circuit that translates the Doppler effect, and from which
it generates a color image.

Chapter 5 - Components and Function (Theory) 5-13
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5-4-2

5-4-21

Front Board Assembly (FB)

General Description
The FB Board has 64 identical receive channels.

The signal in each channel is fed via a Transmit/Receive (T/R) switch to a preamplifier. The next step
is a Time Controlled Gain (TGC) amplifier used to equalize the signal strength from the near-field, the
mid-field and the far-field.

Front End Board
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Figure 5-10 Front Board Assembly Block Diagram
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5-4-2-2 TR4 Board Description

The TR4 Board has four transmit and receive signal channels. Each channel has two pulsars for
different transmitted Tx voltages, and a low-signal receiver amplifier. Both are connected to the same
input/output line. The receiver is buffered from the transmitted voltage (up to 80V) by an electronic
switch to avoid high voltage on the receiver input.

<Probe /, Rx » BF Channel

0-40V

0-80V

Tx Voltage

TR4 Transmit Receive X4 Board

Figure 5-11 TR4 Board Block Diagram
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5-4-3 MUX Board

5-4-3-1 General Description

The MUX Board has 64 identical receive channels, and performs the following functions:

* Receiving the channels and connecting them to the BF Boards.
* Expanding the low/high channels in CW mode.

+ TEE motion control.

*  Monitoring temperature and voltage measurements via the I>C.

 FE Bus switch. To reduce the noise in the FE cards, the MUX switches OFF the FE Bus to the FB
during the data acquisition in CW mode.

* Min/max AC input monitoring, every ten seconds.

FB - Input Channels BF -
Multiplex B
Monitor
<« CZEtEoI Temp. Voltages FE Bus Switch
Fan Operation

I’C FB FE
Interface Bus
A4 A4

Figure 5-12 MUX Board Diagram
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5-4-4

5-4-41

Beamformer Board (BF)

General Description

The Beamformer Board (BF Board) contains the A/D converter, the ASIC (called the Focuser [FOC])
and a Beam Adder (BA). The BF Board accepts input channels and converts each channel to digital
bytes.

The system requires one BF Board which scans 64 channels.

The digitized samples at the ADC output are input to the FOCs, whose outputs go to a BA. The output
of the BA (BA Level 2) is the sum of the input channels, which is added together with the output from
the other BA Level 2, as shown in Figure 5-13 on page 5-20.

These ASICs will add all the input and output channels, with appropriate delay, to give optimal receive
focusing and beam steering as a function of time. All focusing and steering parameters for a scan are
stored in VRAM on the BF Board. The output of the BF Board is a high-frequency digital Word update.
This output can be added to any successive board, if more channels are required.

« BF Calibration: The system has a calibration procedure for the BF Board, which sets the offset
voltage for the ADC on the BF Board. If the BF Board is replaced, the calibration procedure has to
be performed, as described in Beamformer Calibration on page 6 - 14.

- BF Board Location: The BF Board can be placed in the Front End Crate, in the third slot from
the left side.
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5-4-4-2 Description of Operation
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Figure 5-13 Beamformer Board (64 Channel) Block Diagram
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5-4-5

5-4-51

NOTE:

5-4-5-2

5-4-5-3

Radio Frequency Interface (RFIl) Board

General Description

The Radio Frequency Interface (RFI) board has been introduced in the manufacture of Vivid™ 4
systems, as a result of certain hardware components having become obsolete.

The functionality of the following boards is implemented on the RFI board:

»  Front-End Controller (FEC) board
* RF & Tissue (RFT) board
* Image Port (IMP) board

On Vivid™ 4 systems with the RFT configuration, the FEC, RFT and IMP board functionality is still
implemented on the BEP via separate boards. These are described in this chapter in the following
sections: Front End Controller Board (FEC) on page 5-26; RF and Tissue Processor Board (RFT) on
page 5-27; Image Port Board (IMP) on page 5-28.

Tasks Performed by the RFI 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, Front Board, and Beam Former
+  Temperature Sensing for TEE probes

»  Step Motor Control for TEE probes

Signal Flow

The digitized signals from the Beam Formers are connected to the RFI module. The Digital Signal
Processor on the RFI board, together with software on the BEP, performs the adequate signal
conditioning for the different data types; Tissue, Doppler and Color Flow.

In addition, Doppler Audio Processing is performed by the RFI board. (The Doppler Spectrum
Processing is done by the BEP).

The RFI extracts Tissue Data, Spectrum Data and 1Q & Color Data from the digital data stream on its
input, and it also performs RF filtering and different types of Tissue Processing.

RF Processing
Different types of RF processing is performed, depending on later usage of the data:

* RF Demodulation

» Digital Time Gain Compensation
» Filtering

» Decimation
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5-4-5-4

5-4-5-5

5-4-5-6

5-4-5-7

5-4-5-8

5-4-5-9

Data Buffer

After RF filtering, the data is written into different sliding ring buffers, dedicated to the different types of
data. While data is written into the buffers sample-by-sample in vectors, multiple samples from the same
range (depth) can be read out.

Both input addressing (start and length) and output addressing (through output events) are controlled
by the RFI board itself.

Tissue Processing
A number of different tissue processes are performed on the RFI board:

1.) Firstly, the signal amplitude is obtained by detection.
2.) Then the data is compressed to attenuate the strong signals and amplify the low level echoes.

3.) After compression, Zone Stitching is performed. Zone Stitching is used to combine the (transmit)
focal zones from different vectors into one vector by weighting the zone transitions, and only applies
to phased/linear array probes where multiple vectors can be collected in the same direction.

For M-Mode, peak detection and edge enhancement is implemented.

4.) Finally, in some cases, an offset can be added to the signal and clipping is performed.

Color Flow Processing

No Color Flow processing is performed here, except for the RF demodulation previously mentioned.
The data used for Color Flow is tagged with the appropriate headers and tails and sent to the Back-End
Processor (BEP).

Doppler Data

On the RFI board, Doppler Data is high pass filtered (to remove strong low frequencies returned from
wall motion, valves and leaflets) and then sent to the BEP, and to Audio Circuitry on the KB Control
Board.

System Temperature Surveillance
The RFI board monitors the temperature in the airflow at the air intake, and in the airflow at the air outlet.

These measurements make it possible to monitor the environmental conditions (temperatures) for the
scanner and prevents overheating.

Probe Management
The RFI board performs the following probe management functions:

+ Controls the selection of a probe connector
» Senses the Probe type
* Senses the Scan Plane Angle on MPTE and PAMPTE probes
» Senses the Probe temperature
» Turns OFF the probe if the temperature exceeds the maximum temperature.
The temperature references are set to 41.3 °C and 43.0 °C.
» Turns OFF the probe if the temperature reading falls below minimum temperature

The minimum temperature references is set to15 °C. A temperature reading as low as 15 °C
indicates a probe temperature-sensing error.

5-22

Section 5-1 - Overview



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

5-4-5-10 TX Power Supply Management
The TX Power supply has two separate voltage outputs, as follows:

«  TXPower Supply #1 (TX1) - generates voltage levels for pulsed TX operations
«  TXPower Supply #2 (TX2) - generates voltage levels for both pulsed and CW operations

The RFI sets the voltage level for the two TX Power Supply outputs (TX7 and TX2) and also measures
the voltage levels and current drain from the two TX outputs. If any of the values exceed the limit for a
given mode, the RFI will turn OFF power to the probe.
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5-4-5-11

Table 5-3 RFI - Test Points

Test Point # Description Comments
1 EMIFB CLOCK 133 MHz
2 Doppler Probe Sense Voltage
3 Tempsense Output 130.8 mV/ °C
4 MAX158 INT NOT USED
5 MAX158 RDY NOT USED
6 -5V
7 CLK40 40 MHz
8 N/A N/A
9 2.5V voltage Locally generated from +3.3 V
10 DSP CLOCK 50 MHz
11 15 V MONITOR voltage
12 EMIFA CLOCK 133 MHz
13 DSP_BSOE3_L signal
14 1.4 V voltage Locally generated from +3.3 V
15 OPTIONAL EMIFB CLOCK
16 N/A
17 N/A
18 N/A
19 DSP CLOCK EMIFB OUT
20 1.5V voltage Locally generated from +3.3 V
21 PCI P_LOCK_L signal
22 -15 V voltage
23 +15 V voltage
24 + 6V voltage
25 +3.3V
26 +10V
27 1.4 V voltage
28 MAX158 INT NOT USED
29 MAX158 RDY NOT USED
30 Test Signal -V
Set Amplification
31 Test Signal +V
32 1.5V voltage
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Table 5-3 RFI - Test Points (Continued)
Test Point # Description Comments

33 2.5V voltage
34 3.3 V voltage
35 5V voltage
36 - 5V voltage
37 N/A
38 N/A
39 -2.0 V voltage
40 FAN VENT 1 voltage
41 FAN VENT 2 voltage
42 10V_Ref_voltage
43 - 5V _ref voltage
44 5V_ref voltage
45 AUDIO RIGHT CHANNEL OUT +-1V
46 AUDIO LEFT CHANNEL OUT +-1V
47 N/A
48 N/A
49 N/A
50 CLK20 20 MHz

500...507 GND

Chapter 5 - Components and Function (Theory)
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5-4-6 Front End Controller Board (FEC)

The Front End Controller (FEC) Board controls other boards in the Front End Crate. The control is done
through a synchronous and bidirectional Bus called the Front End Bus. The following tasks are
performed by the FEC Board:

+ System master clock generation (including clock to IP).
»  Transmitter control.

+ ATCG control.

* Receive focusing control.

* Analog test signal control.

* Probe sensing.

+ Transmit voltage control.

»  Control of Front Board switching.

» Temperature sensing for the TEE probes.
*  Memory refresh control for the BF Board.
* Provide 40 MHz clock to IP.

- FE Bus P2 Front End Bus System Clock
Interface Generator
« FB, TX, RFT Trig Ps-A25| AGTC VMA Bus | VMEBus _
Generator Interface P IP
FB, ATGC P2-B37+ i
< > ESt Slgtnal CPU
P2-D37- enerator
. FB P-B35 XDCCTRL
Interface Memory
P FB, Probe CTRL P3 El Probe P3 FB _
<« ID/Select HV Control
P All Boards P3-D25 Revision Detect HV Readback P3 FB .
P3-D26 evision Detec eadbac

Figure 5-1: Front End Controller Block Diagram
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5-4-7

5-4-7-1

RF and Tissue Processor Board (RFT)

The RF and Tissue Processor Board (RFT) receives data from the BF1 Board in the Front End. Both
types of data samples (RF_MODE) are communicated to the RFT Board from the Front End Controller
Board, via the Front End Bus.

Control

The RFT Board has a local DSP with an external EPROM. The DSP performs the following control tasks:

1
i
RFT Board E
i Tissue Diata 1
; Tissue !
i Processing :
| |
! i
! i
! i
! i
; '
i I
! i
i . H
: Baseband shaft !
—;—r i?ﬂc - lowr prass filtering MeIn?o i
EF | i amd decimation v 5
f'rcumi i
EF | Q
! i
1
i Sliders () FIR. i
i (HFF :
i Qi
| T i
E Filter i
. 1
! Ii
i Decimation IIR. i
E & Filter (HFF) !
i — —
E Q
i
i

Handles communication with the BE over the VME Bus and the PCI Bus.

Updates filter coefficients and other parameters in the data path.

When output events are received from the FEC, the RFT Board sets up the pipe link to output

control, for data tagging and transfer.

During transfer of time motion data, the RFT Board creates a “time slot” data transfer, which
replaces the output event base transfer.

Figure 5-14 RFT Processor Board
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5-4-8

5-4-9

Image Port Board (IMP)

The function of the Image Port (IMP) is to receive signals from either the RFT (during scanning) or the
VCR (during playback), capture them, and route them to the Back End Processor (BEP) via the PC2IP
Bus. The IMP handles all the communication from the BEP to the Front End Cards and back through
the VME Bus - see Figure 5-15 below.

The IMP is used as a connection to the BEP. All the instructions to the Front End Crate are sent via the
IMP, and all the outgoing data is transferred to the BEP via the IMP through the PCI Bus.

Front End Back End
RFT - Pipe link P3
W Monitoring Ring BUf
ing BUffer
RC Bus Memary
SVHS (VIC)  P3-A29-30 Image Port

Yideo Decoder

(IMP) -
o
1 | FClBus Back End

FEC Clock P2 — - E
WME Bus P2 u
&
=
YME Bus P3 ®

Figure 5-15 Image Port Block Diagram

Back Plane Board (Motherboard)

The Back Plane Board serves as a mother board which connects all the boards’ signals. It also
distributes the low voltages for the FE Crate boards and the TX voltages. It hosts all the FE boards, as

shown in the following figures:
+ Systems with RFI Configuration - see Figure 5-5 on page 5-8.
+ Systems with RFT Configuration - see Figure 5-6 on page 5-9.
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Section 5-5
Back End Processor

5-5-1

Introduction

The Back End Processor (BEP) supports the operation of the Vivid™ 4 ultrasound unit and is the main
controller for the unit. The BEP comprises the various components described in the following sections:

Central Processing Unit (CPU) on page 5 - 34.

Keyboard Controller on page 5 - 37.
Frame Grabber (RFI systems only) on page 5 - 38

PC2IP on page 5 - 38.

Plug and Scan Card and Battery on page 5 - 38.
Network Card Onboard on page 5 - 38.-
SCSI Card on page 5 - 38.

Floppy Drive on page 5 - 39.

Hard Disk on page 5 - 39.

Magneto-Optical Drive (MOD) on page 5 - 40.
CD Read Write (CDRW) on page 5 - 40.

ECG Module on page 5 - 40

Modem on page 5 - 41.

PC-VIC Assembly on page 5 - 42.

Figure 5-16 on page 5-30 shows the location of the various components within the BEP for systems with
the RFI configuration. For systems with the RFT configuration, see Figure 5-17 on page 5-31.

A block diagram of the BEP in Vivid™ 4 systems with the RFI configuration is provided in Figure 5-18
on page 5-32. For systems with the RFT configuration, see Figure 5-19 on page 5-33.

Chapter 5 - Components and Function (Theory)
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MO Daiver
CD-R Driver
ECG Module
Floppy Driver
HD Driver

VGA Card AGF Slot
=1
Plug & Scan Card
1
SCSI Card Stot 2
=1
Audio Bracket Slotd
- a
PCI2IP Card Setd M
=1 z
Frame Grabber Slot 5 =§
= J =
Key-Board Control Card
& 5 Battery

Figure 5-16 Back End Component Locations - Vivid™ 4 BT03 Systems with RFI Configuration
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MO Driver
CD-R Driver
ECG Module
Floppy Driver
HD Driver

VGA Card AGP Slot

Plug & Scan Card

SCSI Card

Audio Bracket

PCI2IP Card

Multifunction I/O Card Slot 5

Key-Board Control Card © Stot

P & S Battery

Figure 5-17 Back End Component Locations - Vivid™ 4 BT03 Systems with RFT Configuration
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‘ MO Driver
Modem |+ TSB ‘ CD-R Dnver /|j
‘ ECG Module @i
(TOLAN | .

‘ Floppy Driver
‘ HD Dnver

I SV GA Monitor

VGA Card | VIC
[ >
Plug & Scan Card B T”'E;‘i”
| 1
SCSI Card
[
Audio Bracket | =
| z Audio
- To Front End PCI2IP Card | ng =EI:I Doppler
[ z
Frame Grabber | g AN Eeyboard
[
—» Key-Board Control Card r _ v Extended Keyboard
| P & S Battery

Figure 5-18 Back End Block Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
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MO Driver

ECG Module

CD-R Driver

Floppy Driver

HD Driver

Audio Bracket
I

Plug & Scan Card

SCSI Card
I
« [OLAN Network Card
I
«To Front End PCI2IP Card
I
Empty slot

Key-Board Control Card N
|

b

VIC

Mother Board

$-VGA | Monitor
Video
Out
z‘ Audio
g v Doppler
<
M
N A/N Keyboard
o
=9 Extended Keyboard

Figure 5-19 Back End Block Diagram - Vivid™ 4 BT03 Systems with RFT Configuration
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5-5-2 Central Processing Unit (CPU)

The CPU controls and processes the internal Back End Processor operations. In addition, the CPU
supports the Front End Crate via the IP card. The CPU used in the Vivid™ 4 ultrasound unitis a
Pentium 4, 2GHz Intel Processor, or newer. On older units (Pentium Ill) the CPU is | GHz.
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Figure 5-20 BEP Motherboard Layout - Vivid™ 4 BT03

Chapter 5 - Components and Function (Theory) 5-35



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3

VIVID™ 4 SERVICE MANUAL

Table 5-4 BEP Motherboard Layout BT03 - Legend to Figure 5-20

Jumpers Description Default Setting
BT1 CMOS Clear Open (Disabled)
JP1 Front Side Bus Speed Pins 1-2 (Auto)
JP2 Watch Dog Enable Open (Disabled)
JP3 Speech Output Select Pins 1-2 (Speaker)
JPUSB USBO0/1 Wake Up Pins 1-2 (Disabled)
JPWAKE Keyboard Wake-Up Pins 1-2 (Disabled)
Connectors Description
CD1 Audio CD Input (large connector)
CD2 Audio CD Input (small connector)
Chassis Fan1/2 Chassis Fan Header
COM1/COM2 COM1/COM2 Serial Port Connector/Header
CPU Fan CPU Fan Header
DIMM1/2 Memory (DIMM) Slots
Ethernet LAN (Ethernet Port)
Game Port Game Port
J12 4xAGP
J5 Floppy Disk Drive Connector
J6/J7 IDE #1/#2 Hard Disk Drive Connectors
J15 Parallel Printer Port
J17 PS/2 Keyboard/Mouse
J21 ATX 12V Power Connector (20-pin)
Ja4b ATX 12V Power Connector (4pin)
JA1 SPDIF Connector
JF1, JF2 Front Control Panel
JL1 Chassis Intrusion Header
JOH 1 Overheat LED
JWOR1 Wake-On-Ring Header
LE2 5v Standby Warning LED
LINE IN Audio In Connector
LINE OUT Audio Out (Speaker) Connector
MIC Microphone Input
USB2/USB3 Universal Serial Bus Port 2/3
USB4/USB5 Universal Serial Bus Port 4/5
WOL Wake-On-LAN
a. P4SGA only

b. The 4-pin connector at J24 must be connected to meet the safety requirements
of the ATX 12V specifications.
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5-5-3

Keyboard Controller

The keyboard controller controls all the extended keyboard operations, power management systems

and audio control.

Ex. Keyboard

Keyboard

PC2IP Card

OM/OFF = ql'

+12v

AL Dist. Box

P owyer

Fower bl anagement

o

it

FCl Decoder

Keyboard Controller Board

Audio

s

Circuit
i Buffer

—
Speakears

—

Front End Crate

FPCI Bus

Phonon

Audio In RIL

Figure 5-21 Keyboard Controller Block Diagram

Audio Out RAL

The Keyboard Controller contains the Audio Amplifier that controls the volume of the front cover
speakers. The Keyboard Controller also contains a power management system to enable three

shut-down modes:

* Hard Shutdown, by pressing the ON/OFF button continuously for more then 10 seconds. This is
for emergencies only and should not be used under regular circumstances.

+ Standby Mode, which enables system boot-up in 30 seconds (this option is enabled if the Plug &
Scan option is installed, allowing you to move the unit from one location to another).

*  Full Shutdown, which then requires more than 2 minutes to boot up.

There are three main keyboard components:

+ External Keyboard: All the soft keys, whose functionality changes according to the selected menu.

» Trackball: Operates in a similar manner to that of a PC mouse pointer.

+ Alphanumeric Keyboard: The normal keyboard including the function keys and numbers to
enable text writing and other functions.

Chapter 5 - Components and Function (Theory)
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5-5-4

5-5-5

NOTE:

5-5-6

5-5-7

5-5-8

5-5-9

Multifunction 1/0 Controller

The Multifunction 1/0 Controller provides two additional serial COMs, COM3 and COM4, that are used
to support the modem functions.

Frame Grabber (RFI systems only)

The Frame Grabber (see Figure 5-22 below) grabs the YC video signal from the VCR Output and
converts it to PCl data, allowing the system to present playback images from the VCR recording.

This operation was previously handled as a function of the Image Port on Vivid™ 4 systems with the
RFT configuration.

SWVHS-mput  ——m
v

Composite “TVIN2

video mputs g .

Video encoder

Figure 5-22 Frame Grabber - Vivid™ 4 BT03 Systems with RFI Configuration

PC2IP

The PCI2IP enables the transfer and reception of data and control signals between the Front End Crate
and the Back End Processor via the Image Port Board. The PC2IP adapts data from the IP to the PCI
Bus of the CPU. The PCI2IP is sometimes referred to as the PCI Bridge.

Plug and Scan Card and Battery

The Plug Scan enables the Standby Mode during Plug and Scan operations, and performs a legal
shutdown of the operating system when the power lines go below preset values. The P&S does not
support the operation of the unit during a power failure, but rather enables the shutdown of the Back
End Processor to Standby Mode and supports Standby Mode while there is no power supply. The P&S
battery degrades with time and should be replaced, as described in Chapter 10 - Periodic Maintenance.

Network Card Onboard

The Network Card Onboard enables the Vivid™ 4 to operate in a standard LAN network (EchoPac
environment), which enables the system to connect to external applications, saving or retrieval of data
from network residents.

SCSI Card

The SCSI Card supports the operation of the MOD. The SCSI Card is situated on the PCI Bus of the
CPU, and is controlled by the CPU.
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5-5-10

5-5-11

Floppy Drive

The Floppy Drive supports basic data retrieval from the Vivid™ 4 ultrasound unit, such as log files,
export to Microsoft Excel, small image files and other service utility operations. The floppy drive is
controlled by the CPU via signals from the IDE Bus. The floppy drive can support media format not
larger than 1.44 MB size 3.5 in.

Hard Disk

The Hard Disk is the main storage device of the Vivid™ 4 ultrasound unit. The Hard Disk is controlled
by the CPU via signals from the IDE Bus.The Hard Disk is partitioned into four drives, each of which is
designated for different operations, as follows:

+ C: Drive: Execution of the operating system and the software application, and factory presets. The
partition size must be 2Gbyte.

+ D: Drive: User presets and data. The partition size must be at least 2 Gbyte.

» E: Drive: Archiving of all images and reports. The partition size is at least 15.5Gbyte, but this will
depend upon the size of the hard disk (and the space available in addition to that obligatory required
for allocation to drives C, D, and F).

» F: Drive: Swap file partition for future usage. The partition size must be at least 1 Gbyte.
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5-5-12

5-5-13

5-5-14

Magneto-Optical Drive (MOD)

The MOD is used to back-up images and reports. Backing up enables storage of the images and reports
for future review on Vivid™ 4 ultrasound units, or other EchoPac-compatible devices. The MOD is
controlled by the CPU via the SCSI Card. Only 2.3 MB media are EchoPac (DICOM)-compatible with
EchoPac devices. Magneto-Optical media of any other size may be used for back-up, but will only be
compatible with DICOM.

CD Read Write (CDRW)

The CDRW is used to back-up images and reports, in the similar way as the MOD. In addition, the CD
is used as the main source of software upgrades and other service utility operations. The CDRW can
write to 24X speed CDs or above, and can read all types of CDs. The CDRW is controlled by the CPU
via the IDE Bus.

ECG Module

The ECG Patient I/0O module is used to track and convert the ECG signal either via Internal ECG leads
or External sources. In addition, the ECG module provides an interface to Microphone input and
FootSwitch pedal. The Foot switch is a pass-through to the keyboard functions, while the other functions
are communicated to the BEP via the Com2 serial port of the BEP. The Internal leads of the ECG are
optically isolated to fit FAD standards.

FTT T —s—s—o—s—s———o— oo et =

External ECG Input
———*| AD

i
|
Croond RS-232 |
< ; » R5-232
i Corverter Optical Digital Isolation ECG Leads Input from
E Patient
i v
| A
s i
i i
+5V, 42V T_. AID Amp p———
| DCDC :

i

i

i N

i Isolated Power Supply
i

i

Figure 5-23 ECG Patient /0 Module
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5-5-15 Modem

The Modem is a universal modem controlled by the CPU via the USB port. The modem is used foriLing
(InSite) remote servicing. This is a standard MultiTech modem that connects to an analog phone line.

BEP

USB (COM3)

External I/O

Modem

Analog phone line

I s v RN

To hospital’s
analog phone line

Figure 5-24 Modem Block Diagram
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5-5-16 PC-VIC Assembly
5-5-16-1 General Description

FC2IF
Board

The PC-VIC assembly comprises the PC-VIC board and the 1/O board.

The I/0O board contains inputs and outputs; it receives all input signals, filters them, and transmits them
either to another external peripheral or to the PC-VIC board.

The PC-VIC board receives input signals from the VGA board and the PC2IP board. The VGA board
transmits SVGA signals which are filtered and transmitted to the Control Console Monitor. The SVGA
RGB signals are transmitted into the Video Input and Capturing circuit, where they are conditioned, and
only part of the transmitted image is captured and transmitted (in RGB format) to the S-Video C-Video
Converter circuit and to the RGB to Color Printer Converter circuit.

The PC2IP board controls the PC-VIC Power-on and also controls the operation of PC-VIC via an 12C
signal generated from the PCI bus of the BEP. The 12C signal determines the operation of the Video
Input and Capturing circuit and gives the command whether to operate in PAL or NTSC. It also defines
which region of the image is to be captured.

The RGB to Color Printer Converter circuit receives an RGB signal from the Video Input and Capturing
circuit and converts it to fit the level of RGB Color Printer standards.

The S-Video C-Video Converter circuit receives an RGB signal from the Video Input and Capturing
circuit and converts it into S-Video C-Video and sends a feedback signal to the Video Input and
Capturing circuit.

PC-VIC
Fower On & e
12 3 Colar
| | a RGH Printer
i HL.' & —w{Color Printer
' RGBto i [
' Calar Printer |
______________ . U Converter |
I i ! L Circoit |
* | RGB i !
i ;ﬁLﬂ, i
i ! e !
]
| videolnput | saea VCR
: & C_aptqre k ——— oz
I Circuit : SWSOUT T T T s S-Wideo Printer
i — ! C-Video
— i i Ex.
: M’: i Monitar
L ! | SVideo |
) I C-Video
L Converter !
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£
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Figure 5-25 PC VIC Block Diagram
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5-5-16-2

5-5-16-3

PAL

Table 5-5

PAL Video Specifications

Horizontal Timing

Horizontal Total (HT) us 944 pixels
Horizontal Start (HS) us 152 pixels
Horizontal Active (HA) us 768 pixels
Pixel Clock Freq 14.7 MHz (PAL)

Vertical Timing (Interlaced)

Vertical Start (VS)

53 Lines / field

Active Lines (VA)

Lines / frame

(=PAL standard)

Total Lines (VT)

625 Lines / frame

(=PAL standard)

Frame Rate 25Hz (=PAL standard)
NTSC
Table 5-6 NTSC Video Specifications

Horizontal Timing

Horizontal Total (HT) us 780 pixels
Horizontal Start (HS) us 118 pixels
Horizontal Active (HA) us 640 pixels
Pixel Clock Freq 12.272725 MHz (NTSC)

Vertical Timing (Interlaced)

Vertical Start (VS)

17 Lines / field

Active Lines (VA)

(525 - 17) Lines / frame

(=NTSC standard)

Total Lines (VT)

525 Lines / frame

(=NTSC standard)

Frame Rate

30Hz

(=NTSC standard)

Chapter 5 - Components and Function (Theory)

5-43



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

Section 5-6
External Peripherals

5-6-1 Introduction

The following external peripherals are used with the Vivid™ 4 ultrasound scanner:
* VCR (connected to Internal 1/O)
* Black & White Video Printer (connected to Internal I/O)
» Color Video Printer (connected to BEP - D5)
»  Color Inkjet Printer

5-6-1-1 VCR
The VCR operation is controlled from the Control Console, by way of the Keyboard Controller via
COM1. The VCR, which receives and transmits Y/C video signals, is used for recording and re-playing
exams. The appropriate type of VCR should be used for the local video signal - PAL or NTSC.

5-6-1-2 Black & White Video Printer
The B&W Video Printer receives a Black and White video signal and a trigger signal, and is controlled
via the Control Console.

5-6-1-3 Color Video Printer
The Color Video Printer receives an RGB video signal and a synch signal from the VIC. It is controlled
by the Control Console.

5-6-1-4 Color Inkjet Printer
The Color Inkjet Printer is used to print out reports and exams and is controlled via the parallel port of
the BEP. In the application software, the color inkjet printer is referred to as the PC Printer.
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Section 5-7
Vivid™ 4 Power Distribution

5-7-1 Electrical Power
The Vivid™ 4 system can be set up to operate from the following 50/60 Hz AC voltages: 100V, 120V,
220V, 230V and 240V.
The local input voltage is converted to an internal voltage of 230V, via the Trafo. This voltage is
distributed to different system components and converted into DC voltages in the BEP and the Front
End, to support their operation. Table 5-7 below shows which voltages are used in the various system
components, both in the BEP and the Front End.
Table 5-7 Vivid™ 4 - DC Voltage Distribution
E _E:d ¢ | Board/unit |*3:3V|*8V|+8V|+12V |5V | o\ | +15V | Pmx85n | $80V | 5V 12V ":;\7' 230V | 110V "Zf:a' 3.3V
B_= Br::k Dig | Dig | Ana| TEE | Vee AASV | Pmx85p | +40V | BE | BE | 'ypo (ACInt\ACINt|, - | BE
F Mother Board + + + + + + + +
F Probes + +
F F Board + + + + + +
F MUX Card + |+ + |+ + + +
F BF + + + +
F FEC + + +
F RFT + +
F IMP + +
F RFI + + +
B KB Controller +
B KB Matrix + +
B viC + |+
F DC LVPS + |+ +
F TXPS +
Peripherals +
Display +
F Fans +
Analog + +
B Keyboard
B BE + + + +
B Monitor +
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5-7-2 AC System

The AC System (see Figure 5-26) comprises the following components:

+ AC Isolation Transformer.
+ AC Distribution Box, as described in AC Distribution Box on page 5 - 47.
* AC Input Box, see AC Input Box on page 5 - 47.

*+ Thermal Fuses, see Thermal Fuses on page 5 - 47.
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Fush the onfoff contractor 1, enabling AC power to the
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VB Matric through the KB controller.
|0 LT BOX AC Distribution Box
INPULL) e Circuit Jumper1 Transfarmer Jumper2
— - - - - H
Filter Breaker *
230AL 2200
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4 !
' v
Ambient +12v E¥vy A B
Termp Sensar P awer N /f f /¥
Supply i B
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¥ i T Fy & T
L2y 1 2
TO FANS b Fan Controlle I
Circuit AL
110A¢ ;C acal voltage
Monitor PL Power
Supply
Ll Front End

Y 230 AC

FCZIP CARD

Figure 5-26 AC System Block Diagram
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5-7-3 AC Distribution Box
The AC Distribution Box contains an electronic board that selects the proper Input and Output system
AC voltages, the load connectors, and the low voltage 12 V power supply. In addition, the AC
Distribution Box controls the soft AC Start Circuit, the temperature sensor and the Fan Control Circuit.
Note: The cable to the fans also carries a playback video signal from the VCR to the Image Port.
AC , .
Power 3-pin -pin 3: il
to PC Connector M&L P
230V
AC , ; L From Trafo
Fower to < 3-pin 1{34—8[:<J||_n R Cutputs
FE Crate Cannector
230V
; d-pin To Trafo
To Rear < S-pin ML > Inputs
Fanel D-type (F)
12-pin To
To Frant End ML > Peripherals
Crate (Temp < 15-pin
Sense +Fan D-type
Caontrol) g-pin — Prirary Woltage
MEL — Selector
To KB, < 9-pin :
Controller D-type (M) 9-pin — ] Secondary valtage
MEL Selector
A Power - AC P
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Figure 5-27 AC Distribution Box Connectors Block Diagram
5-7-31 AC Input Box
The AC Voltage Input cord is connected to the AC Input Box. It contains the Dual Rating Circuit Breaker
6A - 200 - 240V or 12A 100 - 120V.
5-7-3-2 Thermal Fuses

The system has three internal AC thermal fuses. One is connected to the secondary coil of the
transformer, and supplies 230V to the system. The other two fuses are connected to the two coils that
supply the local voltages (100V,120V, 220V-230V or 230V-240V). The coils are connected in parallel
to the local voltage configuration.

The thermal fuses are located on the left rear panel.
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5-7-3-3 Input AC Voltage Configuration
* The Internal Vivid™ 4 voltage is 230 V AC.
» Back End and Front End Crates operate on 230 V AC.
» The Peripherals operate on local voltage.
»  The Monitor operates on 110V AC internal.
The AC input voltage is factory preset in accordance with specific requirements, as indicated on the
label near the AC input connector. The AC transformer’s primary and secondary voltages are set up by
using the appropriate plugs connected in Jumper1 and Jumper2 on the AC Distribution Box, according
to the following table:
Table 5-8 Primary and Secondary AC Voltage
Jumper 1 Voltage Range 100-120V 220-240V
PRIMARY Plug P/N 2253054 2253056
Jumper 2 Voltage 100V 120V 220-230V 220-240V
SECONDARY | Plug P/N 2253057 2253058 2253059-2 2253060-2
NOTE: The AC input voltage power cord and its plug must meet the local standard requirements.
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5-7-4 Front End DC Power Distribution
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Figure 5-28 DC Distribution: Front End Crate (Vivid™ 4 Systems with RFI Configuration)
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Figure 5-29 DC Distribution: Front End Crate (Vivid™ 4 Systems with RFT Configuration)
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Section 5-8
Front End Cooling System

5-8-1

5-8-2

General Description
The Vivid™ 4 Front End cooling system includes following components:

» Dust Filter

*+ Fans

Other components that have an influence on the airflow is the Front End itself. Air is sucked from the
inside of the system through the Filter Cover and the Filter. It passes the Fan Assembly, directly into the
upper part of the Front End where it forms a cooling air current between the Boards, before being blown
out against the floor. See Figure 5-30.

Location in the Unit

The Fan Assembly is located on top of the Front End Crate.

Air Inlet
through Filter

=
=
"';‘ *

= |

Airflow through Board
<4— Rack behind Side Cover

Figure 5-30 Airflow through the Vivid™ 4 System
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Section 5-9
Common Service Platform

5-9-1

5-9-2

5-9-2-1

5-9-2-2

5-9-2-3

5.9-2-4

5-9-2-5

Introduction

The Service Platform contains a set of software modules that are common to many of GE’s ultrasound
and cardiology systems. This web-enabled technology provides linkage to e-Services, e-Commerce,
and the iCenter, making GE’s scanners more e-enabled than ever.

iLinq Interactive Platform Features
Many of the services of the Common Service Platform come from its integration with iLinq. The following

sections contain a brief introduction of iLinqg’s features.

Web Server/Browser
The Service platform and other Service software use the iLing web server and browser.

Connectivity
This feature provides basic connectivity between the scanner and the OnLine Center (OLC).

Configuration
This feature provides the interfaces to configure various iLinq parameters.

Contact GE

Allows a one-switch touch for the user to contact the OnLine Center and describe problems with their
scanner in an easy and convenient way.

Interactive Application

The main application is displayed in the form of HTML pages whenever the browser starts. This is the
entry point for any user to start any iLing application.
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5-9-3

5-9-31

5-9-3-2

Global Service User Interface (GSUI)

GSUI is the pattern for the user interface. This interface standard will be followed by all modalities to
achieve a common look-and-feel for service software across all GEMS products.

Internationalization

The user interfaces provided by the service platform are designed for GE personnel and, as such, are
in English only. At this time, there is no multi-lingual capability built into the Common Service Interface.

Service Login

Press the switch with the wrench icon ( .) in the status bar at the bottom of the video screen.

This switch links the user or the Field Engineer (FE) to the service login screen.

Service Login

Hosgpital Name:
Svstem Type:  Ulirazound (GE Medical Systems)
System ID: TE-PC175@unknown

Select User Level | Select User Level -

Select L
Enter Password  |Operator

Administrator
Okay | External Service

GE Service

Figure 5-31 Service Login Screen
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5-9-3-3 Access | Security

The service interface has different access and security user levels. Users are only granted access to
the tools they are authorized to use.

Table 5-9 Access Authorization

User Level Access Authorization
Operator These service tools are normally used in-house and are protected with a password.
Administrator Use the OnLine Center access method provided by iLing.

External Service | Access is protected with a password.

GE Service Requires knowledge of a password.

A modem on the scanner is specifically intended for iLing use (by the user) and for InSite use.

Every access request, whether successful or not, will be logged into a service access log that is
viewable to authorized users.

See Chapter 7 - Diagnostics/Troubleshooting for more info about InSite and the Global Service User
Interface.
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Chapter 6
Service Adjustments

Section 6-1
Overview

6-1-1 Purpose of Chapter 6

Table 6-1 Contents in Chapter 6

Section Description Page Number
6-1 Overview 6-1
6-2 Input AC Voltage Configuration 6-2
6-3 Front End Voltages and Signal Indicators 6-3
6-4 Back End Power Supply Voltages 6-8
6-5 VIC Video Signal Setting 6-8
6-6 Vivid™ 4 17" Monitor Operation & Image Quality Calibration 6-9
6-7 Calibration 6-11
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Section 6-2
Input AC Voltage Configuration

* The internal Vivid™ 4 voltage is 230V AC.
+ The Back End and Front End Crates operate on 230V AC.

» The Peripherals operate on local voltage.
»  The Monitor operates on 110V AC internal.

6-2-1 Secondary Voltage Configuration

The AC input voltage is factory preset according to specific requirements, as indicated on the label near
the AC input connector. The AC transformer’s primary and secondary voltages are set up by using the
appropriate plugs connected in Jumper1 and Jumper2 on the AC Distribution Box, in accordance with
the information in Table 6-2 below:

Table 6-2 Primary and Secondary AC Voltages

Voltage 100-120V 220-240V
Jumper 1 Range
PRIMARY
Plug P/N 2253054 2253056
Voltage 100V 120V 220-230V 220-240V
Jumper 2
SISLL Y Plug P/N 2253057 2253058 2253059-2 2253060-2
6-2-2 AC Input Cord

The input voltage power cord and plug must meet the local standards and requirements.
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Section 6-3
Front End Voltages and Signal Indicators

The majority of the boards in the Front End Crate have red, green and yellow LEDs, which indicate the
board’s status as follows:

* Red LED Lit: An error has occurred on the board (unless otherwise specified).
* Yellow LED Lit:  Software defined.
* Green LED Lit: The board is functioning properly.

For RFI-configured systems, see Figure 6-1 below. Refer to Figure 6-2 on page 6-4 for systems with
the RFT hardware configuration.

/ A—
Al (=) (=) (=)
ﬂhe_;" . e .
/ fan fan fan
LV
of TRa
o 1 PS
1416
i Lol -] ]
' o Q 8
ol TR4 | |8 b b3
3 o & 3 >
TR4 | 8 9 PS
TR4 | P
b4
o[ T54] :
A A 1
| FB MUX BF RFI

Figure 6-1 Front End Crate LEDs - RFI Configuration
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Figure 6-2 Front End Crate LEDs - RFT Configuration

The LEDs for each of the boards in the Front End Crate are summarized in the following subsections.
The LEDs are listed as viewed from the top of the board, when positioned in the Front End Crate.

Note: The front end voltages can be measured at the front of the Front Board (FB) using the voltage
test points.
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6-3-1 RFI LEDs

Table 6-3 RFI - LEDs

LED # LED Color Description Normal State
LD505 B-Red Demod Error
LD504 - Green Lit in Scanning Mode Slow tick in idle
LD503 - Yellow Transmit data to BEP During Processing
LD502 B-Red Not Used
LD501 - Yellow Not Used
LD500 - Green Not Used
LD12 - Green 5.0 V status
LD22 - Green -2.0 V status
LD11 - Green 1.4V status
LD10 - Green 1.5V status
LD9 - Green 3.3V status
LD8 - Green -5.0 V status
LD7 - Green 2.5V status
6-3-2 Image Port (IMP) LEDs

Table 6-4 Image Port LEDs

LED Indicates When Lit Comments

Red Board Failure Normally ON

Yellow

Yellow VME Master Lit during scanning and data transfer
Yellow VME Slave

Green Board OK Normally lit

Red Board Failure Normally OFF
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6-3-3 Front End Controller (FEC) LEDs
Table 6-5 Front End Controller LEDs
LED Indicates When Lit Comments
Red Board Failure Normally OFF
Green Board OK Normally lit
Yellow Scan Lit during scanning
Yellow Probe Change Lit during probe change
Yellow No Probe Lit if no probe is selected
Yellow HV Over Range I;;gsi.fs;))i;edsus;,v; lI--li\\//i:uorvucterijllljz:’nce
6-3-4 RF and Tissue Processor (RFT)
Table 6-6 RF and Tissue Processor LEDs
LED Indicates When Lit Comments
Red Board Failure Normally OFF
Green Board OK Normally lit
Yellow DSP Runs Normally blinking
Yellow Data Out on Pipeline Lit during data transfer to pipelink
Red Clock Problems Normally OFF
Red Clock Problems Normally OFF
Red Clock Problems Normally OFF
6-3-5 Beamformer (BF)
Table 6-7 Beamformer LEDs
LED Indicates When Lit Comments
Red Board Failure Normally OFF
Green Board OK Normally lit
Yellow Bus Protocol Error Normally OFF
Yellow Scan Normally OFF
Yellow
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6-3-6

6-3-7

Channels Multiplexer (MUX)

Table 6-8 Channels Multiplexer LEDs

LED Indicates When Lit Comments
Green 5V PSis OK Normally lit
Green 5V PSis OK Normally lit
Green 5V PSis OK Normally lit
Green 5V PSis OK Normally lit
Green 5V PSis OK Normally lit
Front Board Assembly (FB)
Table 6-9 Front Board Assembly LEDs
LED Indicates When Lit Comments
Green 15V LVPS is OK Normally lit
Green +15V LVPS is OK Normally lit
Green AVee LVPS is OK Normally lit
Green AVcc LVPS is OK Normally lit
Green +5V Dig LVPS is OK Normally lit
Green +10V LVPS is OK Normally lit
T Probe Connector 1 Normally lit
T2 Probe Connector 2 Normally lit
T3 N/A Normally lit
Green +15RV LVPS is OK Normally lit
Green -15RV LVPS is OK Normally lit
Green AVee LVPS is OK Normally lit
Green AVcc LVPS is OK Normally lit
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Section 6-4
Back End Power Supply Voltages

The Back End has LEDs located on the Mother Board that can indicate the status of each of the voltages
present in the Back End. If measured with a generic digital volt meter on any of the connectors to the
media (see Figure 6-3 below), the voltage on the red wire should be 5V, and on the yellow wire +12V.

5v /e—"'\___,._ Red
5 g ) S - { E Y

2 \G‘k Black

Yellow

Figure 6-3 Back End Power Supply Voltages

Section 6-5
VIC Video Signal Setting

The Vivid™ 4 ultrasound scanner and VIC may be configured to operate with either PAL or NTSC video
systems, as required.
6-5-1 Video Format Confirmation
1) Turn ON the system and the check video transmission signal is set correctly.
2) Press Config.

3) From the System Configuration dialog box, select the VCR/ECG tab and make sure Either PAL or
NTSC is selected.

4) Click the Technical Support tab and make sure Frequency is set to either 60Hz for NTSC, or 50Hz
for PAL.

5) Click OK.

Note: If the video format is not set correctly, contact an authorized GE Service Representative.
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Section 6-6
Vivid™ 4 17" Monitor Operation & Image Quality Calibration

6-6-1 Monitor Operation

The settings that can be adjusted on the Vivid™ 4 17" monitor are the features that affect image quality,
namely Contrast and Brightness. The controls for these settings may be accessed directly from the three
adjustment buttons located on the front of the monitor, as shown in Figure 6-4 below. .

CONTRAST

u
=

1
[ ] g—
.'-_,"I M

L

D
K
Kl

T=: —! BRIGHTNESS
Left Center Right
Button Button Button

Figure 6-4 17" Monitor Adjustment Controls

NOTE: All display monitor controls, other than the contrast and brightness controls, are factory adjusted for
optimum settings and usually do not require further adjustment. The service representative adjusts the
display monitor to the user’s preference.

To make adjustments to the Contrast and/or Brightness settings, follow the instructions in the following
Image Quality Calibration section, on page 6-10.
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6-6-2

Note:

Note:

Image Quality Calibration

The image quality settings on the Vivid™ 4 17" monitor may need periodic adjustment due to changes
in ambient light. These adjustments can be easily made using the Contrast and Brightness buttons
on the front part of the display monitor. As the image quality settings are often adjusted, it is
recommended to check - and if necessary recalibrate - these settings on a regular basis.

This section describes how to calibrate image quality related settings for the Vivid™ 4 ultrasound unit
monitor, configured with software version 4.1 and above. This section complements the basic monitor
adjustment instructions described in the Vivid™ 4 User Manual.

When the monitor is too dark, and the user attempts to compensate by raising the total Gain
higher than normal, the resulting image quality may not be optimal.

When the system is first switched ON, the image may appear to be too dark, too light, or to have
too much contrast. The display monitor takes 20 minutes to warm up before it shows its final
contrast, brightness, and color hues. Therefore, Brightness and Contrast setting adjustments
should only be performed after the display monitor has warmed up.

1) Press the center button located on the front of the monitor (refer to Figure 6-4 on page 6-9). The
Contrast adjustment bar is displayed.

2) Use the other buttons on the front of the monitor (refer to Figure 6-4 on page 6-9), as follows. Press
the left button to decrease the contrast or right button to increase the contrast. Refer to the
recommended settings in Table 6-10 below.

3) When the Contrast setting is correct, press the center button again to make adjustments to the
Brightness. The Brightness adjustment bar is displayed.

4) Repeat Step 2 using the leff and right buttons to select the correct Brightness adjustment. Refer to
the recommended settings in Table 6-10 below.

Note: While performing these adjustments, it is useful to activate the Calibration Display window

(see Figure 6-7 on page 6-13) pressing <Ctrl> Q. Adjust the brightness of the monitor so
that the black square in the upper-left corner of the window is as dark as possible, while a
faint border remains visible between that square and the square to its right. The faint Vivid
logo will be just visible.

Note: These recommended settings are stable and do not drift over time, but may vary from monitor

to monitor. Adjust these recommended values to meet your specific requirements. For
example, cardiac users may prefer greater contrast, in which case set the contrast to 90 or
even 100. Radiologists may prefer less contrast, in which case set the contrast to below 80.

Table 6-10 Vivid™ 4 17" Monitor - Recommended Brightness and Contrast Settings

Dark Room Light Room
Brightness 40 60
Contrast 80 100

Note: Always perform the calibration in similar lighting conditions to those where the unit will be

used. If the unit is to be used in different lighting conditions, perform full calibration in both
dark and light conditions. It is suggested that you write down the brightness and contrast
settings for both conditions, so that the monitor can be reset to the calibrated values.

5) When the Brightness setting is correct, press the center button again to close the Brightness
adjustment bar. The scanning screen is displayed.

6) Perform monitor calibration (if required) as described in the Monitor Calibration section, page 6-13.
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Section 6-7
Calibration

The Diagnostic dialog box (accessed by pressing <Ctrl+F11> or <Alt+D>, when in regular scanning
mode), enables you to perform three types of calibration, as described in the following sections:

*  Monitor Calibration section, page 6-13.

»  Beamformer Calibration section, page 6-14.

» Video Grabbing

Calibration section, page 6-14.

6-7-1 Accessing the Calibration Options

1) Press <Ctrl+F11> (or <Alt+D>) on the alphanumeric keyboard. The Diagnostic dialog box is
displayed, as shown below:

Diagnostic

m

(build

Show Log Files
LCalibration
Front End
Back End

Monitoring

Auto Sequence

Report

Figure 6-5 Diagnostic Dialog Box
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2) Trackball to the Calibration button and press Select. The following calibration options are
displayed:

Diagnoskic

CALIBRATION
BF

Calibration

Yalidate Calibration

b omitar

Dizplay

Set Default

Yideo Grabbing

CLOSE

Fepart

Figure 6-6 Calibration Options
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6-7-2 Monitor Calibration

If required, Monitor Calibration may be performed after adjusting the image quality settings, using the
monitor’s control buttons, as described in the Image Quality Calibration section, page 6-10.

1) Access the calibration options, as described in the Calibration section, page 6-11.

2) Trackball to the Display option and press Select. The Calibration Display window is displayed, as
shown below:

BiEnostic MOD,DICOM ID:0000 Carotid 1:04:09 pm
GE Ultrasound Israel 10L{739L) 21-Neov-01
CALIBRATION [2D[ 4.(

EF

Calibration

Yalidate Calibration

RGB correction

CLOSE

0:04:10 A
iLing
Offset Green Offset Blue Offset

Repart

Figure 6-7 Calibration Display Window

3) Adjust the brightness of the monitor so that the black square in the upper-left corner of the window

is as dark as possible, while a faint border remains visible between that square and the square to
its right.

4) Rotate the soft key rotaries to offset the red, green and blue colors, to change the grey shades
displayed. By default, the RGB Calibration window shows one line at 45 degrees (Blue).

5) Trackball to the StopDisplayCalib button and press select to complete the monitor calibration.
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6-7-3 Beamformer Calibration

NOTE: IMPORTANT - Do not perform BF Calibration after operating in CW or PW scanning modes since
validation will fail. Perform the BF Calibration procedure only after 2D scanning mode.

Beamformer (BF) calibration is performed to calibrate each of the two BF input’s ADC channels. The
system calibrates the ADC to zero when there is no signal in the input. These bias voltages are stored
in the back end. When changing the BFs, swapping the BFs, or changing the hard disk, perform the BF
calibration procedure.

1) Access the calibration options, as described in the Calibration section, page 6-11.

2) Trackball to the Calibration button and press Select. The bias voltages for each channel are
validated and stored in the back end.

Note: If necessary, Trackball to the Validation button and press Select to validate the currently
saved bias voltages for each channel without performing calibration.

6-7-4 Video Grabbing Calibration

Video Grabbing calibration is performed when the system’s Y/C Video Output is connected to the
Y/C Video Input.

1) Access the calibration options, as described in the Calibration section, page 6-11.

2) Trackball to the Video Grabbing button and press Select. The Video Grabbing window is
displayed, as shown below:

Diagnostic

Grabbing

Test with one of bitmaps

Origir
r the left

Yolume

Report

Figure 6-8 Video Grabbing Window
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3) Connect the Y/C cable from Video OUT to Video IN on the right rear panel.

4) Select the PatternB&W.bmp from the Test with one of bitmaps area. You will observe the
duplication of the selected pattern. This selected pattern is generated by the system and grabbed
by the IP card. Compare the two patterns on the screen and ensure that the right side has almost
the same quality as the left side.

Note: The video signal path is from the Back-End SVGA board output to the VIC, via the rear
panel connector, IP, and then back to the Back End, via the PC2IP cable.

5) Select the PatternColor.bmp, from the Test with one of bitmaps area. You will observe the
duplication of the selected pattern. This selected pattern is generated by the system and grabbed
by the IP card. Compare the two patterns on the screen and ensure that the right side has almost
the same quality as the left side.

6) To complete the test, select bitmap screen calibrate.bmp and verify the correct image geometry.

7) Trackball to the Close button and press Select.

Chapter 6 - Service Adjustments 6-15



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

Chapter 7
Diagnostics/Troubleshooting

Section 7-1
Overview
7-1-1 Purpose of Chapter
This chapter describes how to set up and run diagnostic tools to locate system problems and failures.

The Vivid™ 4 ultrasound unit includes built-in diagnostic tools that can be accessed from the scanner
application.

Table 7-1 Contents in Chapter 7

Section Description Page Number
7-1 Overview 7-1
7-2 Diagnostics 7-2
7-3 Performing Front End (FE) Diagnostics 7-5
7-4 Performing Back End Diagnostics on the System 7-69
7-5 Common Service Interface 7-86
7-6 Automatic Error Log 7-128
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Section 7-2
Diagnostics

7-21 Diagnostic Tools

The diagnostic tools check the system parts, as well as power supplies, temperature, fan operation,
board functions, Back-end signal processing performance, keyboard operation, and so on.

7-2-2 Diagnostic Procedure Summary
The diagnostic tools are used to identify and correct problems as follows:

*  When the system boots up, it loads all the required drivers and establishes communication with the
front board, via the IP card. Check the system presets to verify that good unit performance can be
achieved.

» When the Back End is operating, you can verify proper voltages and temperatures in the Front End
motherboard and in the AC Distribution Box. To check the Front End parts, the tests must follow a
logical sequence, in order to identify the faulty component. For example, testing communication
between the Front End and the Back End begins by testing the RFI board (IMP board) and the
PC2IP, before testing all the other boards, in the following sequence (as applicable):

For systems with RFI configuration: RF/ board, BF board, FB and MUX board
OR

For systems with RFT configuration: VME Bus, FEC, RFT, BF board, FB and MUX board.

* Many error messages are displayed due to minor changes in calibration that may occur during normal
operation. Before performing diagnostic tests, perform calibration, as described in the Calibration
section, page 6-11. If error messages are displayed after performing calibration, perform the Front
End diagnostics described in Performing Front End (FE) Diagnostics on page 7 - 5.

7-2 Section 7-2 - Diagnostics



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

7-2-3 Accessing the Diagnostic Menu

The diagnostic tools are accessed from 2D-Mode by simultaneously pressing <Ctrl+F11> on the
alphanumeric keyboard. The Diagnostic menu is displayed, as shown below:

Diagnostic

Software Version

Show Log Files

Calibration
Front End
Back End

——— Option Buttons
tdonitaring

Description Area

Fiepoit Report and Exit Buttons

Figure 7-1 Diagnostic Menu

Note: Once the test has been completed, a log can be viewed, as described in the Common Service
Interface section, on page 7-86.
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7-2-31

Diagnostic Menu Options
The Diagnostic menu includes the following options:

Software Version: Displays the Vivid™ 4 ultrasound unit software version number and last
upgrade date.

SLERIREEEEN : Displays test results, as described in the Common Service Interface section, on
page 7-86.

EELEEIEINNN : Calibrates the Front End crate, and enables you to perform the display and video
grabbing test, as described in Calibration on page 6 - 11.

: Tests each board in the Front End crate including the TR power supply, the LVPS
supply and temperatures, as described in the Performing Front End (FE) Diagnostics section, on
page 7-5.

CEESE - Tests various back end hardware components, as described in the Performing
Back End Diagnostics on the System section, on page 7-69.

tanitoring : Monitors all low voltages, Tx voltages, temperatures and AC power input.

Auto Sequence

: Performs a full sequence of Front End tests that do not require user intervention.
Auto Sequence is particularly recommended for detecting problems that are intermittent in nature,
since a test may be paused at any stage and any detected failures reviewed. This is described in
the Auto Sequence section, on page 7-6.

Description Area: Displays a description of the function performed when each of the buttons is
selected. Trackball the cursor over a button to display a description in the Description area.

Report Button: Displays a current diagnostics report.

Exit Button: Closes the Diagnostic menu.

7-4
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Section 7-3
Performing Front End (FE) Diagnostics

NOTE:

NOTE:

NOTE:

When performing Front End Diagnostics tests, it is strongly recommended to start with Auto Sequence,
especially if the system shows signs of an intermittent problem. As described in this section, the testing
sequence can be paused and restarted at any stage, providing a quick and easy method of reviewing
any detected faults.

When using Auto Sequence, most of the FE tests that can be performed manually (refer to the list numbered
1through 8, below) are automatically performed, in sequence. However the following tests are NOT included
in Auto Sequence. These should be performed manually, as described in the appropriate sections:

* Front Board Assembly (FB) Transmit Test
TR Switch Test
FLA Jumper Test
Pencil Probe Test

+  MUX Board Advanced Board Tests

During Auto Sequence, the system will automatically re-boot at least twice. This is normal and should
not give cause for concern.

The Front End diagnostic tests listed below can be initiated manually and performed by the system, as
described in this section. For each type of system configuration (either RFI or RFT), it is recommended
that these diagnostic tests be performed in the following sequences (as applicable):

»  For systems with RFI CONFIGURATION:
1.) RFI Diagnostic Test, as described in the Radio Frequency Interface (RFI) Diagnostic Tests
(for RFI Configuration) section, on page 7-11.

2.) Beamformer (BF) Diagnostic Test, as described in the Beamformer (BF) Diagnostic Tests
section, on page 7-21. At this stage, to continue to the Front End diagnostic tests, it is
necessary to re-boot the system.

3.) Front Board Assembly (FB) Diagnostic Test, as described in the Front Board Assembly
(FB) Diagnostic Tests section, on page 7-26.

4.) MUX Diagnostic Test, as described in the MUX Diagnostic Tests section, on page 7-48.
5.) H/W Report Diagnostic Test, as described in the H/W Report section, on page 7-67.
* For systems with RFT CONFIGURATION:
1.) Image Port (IMP) Diagnostic Test, as described in the Image Port (IMP) Diagnostic Tests (for
RFT Configuration) section, on page 7-13.

2.) VME Bus (VME) Diagnostic Test, as described in the VME Bus (VME) Diagnostic Tests (for
RFT Configuration) section, on page 7-15.

3.) RFT Diagnostic Test, as described in the RFT Diagnostic Tests (for RFT Configuration)
section, on page 7-17.

4.) Front End Controller (FEC) Diagnostic Test, as described in the Front End Controller (FEC)
Diagnostic Tests (for RFT Configuration) section, on page 7-19.

5.) Beamformer (BF) Diagnostic Test, as described in the Beamformer (BF) Diagnostic Tests
section, on page 7-21. At this stage, to continue to the Front End diagnostic tests, it is
necessary to re-boot the system.

6.) Front Board Assembly (FB) Diagnostic Test, as described in the Front Board Assembly
(FB) Diagnostic Tests section, on page 7-26.

7.) MUX Diagnostic Test, as described in the MUX Diagnostic Tests section, on page 7-48.
8.) H/W Report Diagnostic Test, as described in the H/W Report section, on page 7-67.

If the system must be re-booted, do so. Continue testing from the point at which you were required to
reboot. If a failure occurs, re-boot the system and test again to verify the outcome of the test.
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7-3-1

NOTE:

7-3-11

Accessing the Front End Diagnostic Options

In 2D-Mode, press <Ctrl+F11> on the alphanumeric keyboard. The Diagnostic menu is displayed,
as shown in Figure 7-1 on page 7-3.

It is recommended to commence Front End Diagnostic tests using the Auto Sequence option, as
described below. To perform tests using the manual options, see Manual Options on page 7 - 8.

Auto Sequence

1.) In the Diagnostic menu, trackball to the Auto Sequence button and press Select. The Automatic
FE Testing dialog box is displayed, as shown below:

Automatic FE Testing
Loops
Enable

On Failure

eguUence

Pause

Loop # Step #

“Wiew Report

E it

Figure 7-2 Automatic FE Testing

2.) Select the required number of Loops and activate the Enable checkbox.

3.) Under On Failure, activate either the Stop or Continue checkbox, as required. Stopping on failure
enables you to review a failed test, the moment it fails. Alternatively, you may prefer testing to
continue on failure and later you may review the report.

4.) Under Execute Sequence, trackball to the Start button and press Select.
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NOTE:

Auto Sequence commences. While the sequence of automatic testing proceeds, the name of the
test currently in progress is displayed in the Test Name field and the current Loop # and Step # are
shown below. In addition, a flashing colored light below the Passed and Failed displays, indicates
the current test status, as follows:

. Green = test passed
. Yellow = test in progress
. Red = test failed

5.) Atany stage, trackball to the Pause button (under Execute Sequence) and press Select, if required.

6.) To resume testing (from the point where you paused), trackball to the Start button and press
Select.

7.) At any stage during the testing sequence, trackball to the View Report button and press Select to
review the current Auto Sequence Test Report.

8.) When Auto Sequence is complete, trackball to the View Report button and press Select to review
the final Auto Sequence Test Report. This will now list all tests performed and show details of which
tests passed or failed.

9.) Trackball to the Exit button and press Select to close the Automatic FE Testing dialog box.

During Auto Sequence, the system will automatically re-boot at least twice. This is normal and should
not be cause for concern.
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7-3-1-2 Manual Options

1.) In the Diagnostic menu, trackball to the Front End button and press Select. The FE Diagnostics
dialog box is displayed, as shown in Figure 7-3 (or Figure 7-4) below:

FE Diagnostics

—— Data Flow Map

RFI [Swe: RF1 32017 02102005, Hw: RFI FC200507 04 02 407 5 :I_ Test D escripti on Area

Full Test
- Test Area
Self Test
__—Comment Area
—— Tabs

Figure 7-3 FE Diagnostics Dialog Box - RFI Configuration
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FE Diagnostics

—— Data Flow Map

Test Description Area

—— Test Area

Comment Area

RFT P WME

——Tabs

Current Repart

CLOSE

Figure 7-4 FE Diagnostics Dialog Box - RFT Configuration

Chapter 7 - Diagnostics/Troubleshooting 7-9



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3

VIVID™ 4 SERVICE MANUAL

The FE Diagnostics dialog box includes the following options:

Table 7-2 FE Diagnostics Dialog Box Options
Option Description Comments
Data Flow Displays a graphic representation of the Each button has an LED that indicates the
Map Vivid™ 4 data flow. The functionality of each following by its color:
button in this area corresponds to that of the tab | + Green: The test has been completed and no
of the same name in the lower portion of the problems were identified.
dialog box. Each button or tab enables you to + Red: Problems were identified during the
select and perform the FE diagnostic tests by performance of the test.
trackballing to the required button or tab and » Yellow: The test is in progress.
pressing Select.
Test Displays a description of the selected diagnostic
Description test.
Area
Test Area Displays the buttons that enable you to perform | Each button has an LED that indicates the
diagnostic tests. following by its color:
* Green: The test has been completed and no
problems were identified.
* Red: Problems were identified during the
performance of the test.
* Yellow: The test is in progress.
Comment Displays instructions during the test, as well as The following messages are displayed:
Area test status and result messages. « Test status: For example, Ready for test or
Complete
« Instructions: During the course of a diagnostic
test, any instructions to the user are displayed
in the Comment area
» Test results: For example, Pass or Fail.
Tabs Enable you to select and perform the FE
diagnostic tests.
H/W Report Displays hardware and software version
Button information, as described in
Chapter 1 - Introduction.
Current Displays the saved error log, as described in the

Report Button

Common Service Interface section, on page 7-86.

Close Button

Closes the FE Diagnostic dialog box and
redisplays the Diagnostic menu.
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7-3-2 Radio Frequency Interface (RFI) Diagnostic Tests (for RFI Configuration)

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the RFI tab and press Select,

The RFl tab is displayed, as shown below:

FE Diagnostics

—— Data Flow Map

320117 0210 ICEETTN YAl [ T est Description Area

Full Te=st
—— Test Area
Self Test
—__—Comment Area
—— Tabs

Hi Repiort

Current Repoart

Figure 7-5 RFI Tab - FE Diagnostics Dialog Box

Note: Proper operation of the RFI board may be tested by performing either of the two tests:
Self Test or Full Test, as required. (While the Full Test is in progress, it may be necessary
to wait a while since this requires longer than the Self Test for completion).

3) Verify that the Comment area indicates that the system is ready to perform the test (as shown in
Figure 7-5, above).

4) Trackball to the Full Test tab and press Select.
OR
Trackball to the Self Test tab and press Select.
The Full Test (or Self Test) LED changes color as follows:
* Yellow: The test is in progress.
* Green: The test has been completed and no problems were identified.

* Red: Problems were identified during the performance of the test.
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FE Diagnostics

F1 320117 02102003, Hw: RFIFC200507 04 02 407 5

Full Test T

Self Test i

after the test.

Hhy Report

Current Report

Figure 7-6 RFI Tab - Self Test Complete
Review the test results in the Comment area and proceed as follows:
+ If no problems were identified, proceed to re-boot the system, as prompted (Figure 7-6, above).

+ If no problems were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the RFI test.

« If errors were identified and the results were not marginal, verify that the RFI cables are
connected and functioning properly, as described in Chapter 5 - Components and Function

(Theory). If the problem persists, contact your local GE Medical Systems field engineer for
assistance.
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7-3-3 Image Port (IMP) Diagnostic Tests (for RFT Configuration)

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the IMP tab and press Select,

OR

Trackball to the IMP button in the Data Flow Map and press Select.

The IMP tab is displayed, as shown below:

FE Diagnostics

—— Data Flow Map

T

2 1.0f1_020403, Hwv: PCB revision: K Test Description Area

Self Test @

—— Test Area

Comment Area

e 1 minute. Please Rehoot after the test.

RET | iMp. | (MME |FEC —— Tabs

Current Report

CLOSE

Figure 7-7 IMP Tab - FE Diagnostics Dialog Box
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3) Inthe IMP tab, verify that the Comment area indicates that the system is ready to perform the test.
4) Trackball to the Self Test button and press Select to check the performance of the IMP board. The
Self Test LED changes color as follows:
* Yellow: The test is in progress.
* Green: The test has been completed and no problems were identified.
* Red: Problems were identified during the performance of the test.
5) Review the test results in the Comment area and proceed as follows:

« If no problems were identified, proceed to the VME test, as described in the VME Bus (VME)
Diagnostic Tests (for RFT Configuration) section, on page 7-15.

« If no problems were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the IMP test.

« If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.
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7-3-4

Note:

VME Bus (VME) Diagnostic Tests (for RFT Configuration)

The VME Bus diagnostic test checks the communication on the VME Bus between the IP card, the FEC
and the RFT.

Before performing the VME Bus test, perform the IMP test, as described in the Image Port (IMP)
Diagnostic Tests (for RFT Configuration) section, on page 7-13. If the VME Bus test is
performed without first performing this test, and errors are identified, you must perform the IMP
test to ensure that the VME board is the source of the error.

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the VME tab and press Select,

OR

Trackball to the VME button in the Data Flow Map and press Select.

The VME tab is displayed, as shown below:

—— Data Flow Map

Test Description Area

— Test Area
ezt Finizhed Q!
£ 1 minute. Please Reboot after the test. Comment Area
BF  RFT  |MP | wy 2 ——Tabs

Hid Report

Current Repoart

Figure 7-8 VME Tab - FE Diagnostics Dialog Box
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3)
4)

In the VME tab, verify that the Comment area indicates that the system is ready to perform the test.

Trackball to the Vme Com Test button and press Select. The Vme Com Test LED changes color
as follows:

* Yellow: The test is in progress.

* Green: The test has been completed and no problems were identified.
* Red: Problems were identified during the performance of the test.
Review the test results in the Comment area and proceed as follows:

+ If no problems were identified, proceed to the RFT test, as described in the RFT Diagnostic
Tests (for RFT Configuration) section, on page 7-17.

« If no problems were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in
Calibration on page 6 - 11, and then repeat the VME test.

« If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.
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7-3-5

Note:

RFT Diagnostic Tests (for RFT Configuration)

The RFT diagnostic tests include the tests listed below:

+ Board Test: General RFT board test which activates the remaining tests sequentially. Each of
these tests can also be performed independently.

» Self Test 1: Short generic board test, generated in a local DSP.

+ Self Test 2: High level board test, generated in a local DSP. Self Test 2 lasts six minutes.
Before performing the RFT test, perform the IMP and VME Bus tests, as described in the Image
Port (IMP) Diagnostic Tests (for RFT Configuration) section, on page 7-13 and in the VME Bus
(VME) Diagnostic Tests (for RFT Configuration) section, on page 7-15. If the RFT test is

performed without first performing these tests, and errors are identified, you must perform the
VME Bus test, and then the IMP test, to ensure that the RFT board is the source of the error.

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the RFT tab and press Select,
OR
Trackball to the RFT button in the Data Flow Map and press Select.

The RFT tab is displayed, as shown below:

—— Data Flow Map

L r - ﬁ
RFT [Sww; RFT 2.3k4 030107 Hw: RFT FB200992 F H Test Des cripti on Area
Board Test
Self Test1
— Test Area
& 1 minute. Please Rehoot after the test. Comment Area
BF REFT TP & Tabs

Hi Freport

Current Report

Figure 7-9 RFT Tab - FE Diagnostics Dialog Box
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3)
4)

In the RFT tab, verify that the Comment area indicates that the system is ready to perform the test.
Trackball to one of the following buttons and press Select:

+ Select the Board Test button to perform Self Test 1 and Self Test 2 sequentially.

+ Select the Self Test 1 button to perform Self Test 1 independently.

+ Select the Self Test 2 button to perform Self Test 2 independently.

The relevant LED changes color as follows:

Yellow: The test is in progress.

Green: The test has been completed and no problems were identified.

Red: Problems were identified during the performance of the test.

Review the test results in the Comment area and proceed as follows:

* Ifno problems were identified, proceed to the FEC test, as described in the Front End Controller
(FEC) Diagnostic Tests (for RFT Configuration) section, on page 7-19.

« If no problems were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

» If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the RFT test.

+ If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.
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7-3-6 Front End Controller (FEC) Diagnostic Tests (for RFT Configuration)

The FEC diagnostic tests include the following:

+ Board Test: General board test which activates the remaining tests sequentially. Each of these
tests can also be performed individually.

+ Self Test: An FEC self test generated by the DSP on the FEC board.

+ BF Cache Test: Checks the access to the BF cache memory that stores the data for the focuser.
*+ TEE Temp Test: Checks the TEE probe temperature sensor.

» Thr Temp Test: Diagnoses the temperature threshold for TEE probes.

* Pencil ID Test: Checks the pencil ID circuit in the FEC.

Note: Before performing any of the FEC tests, perform the IMP, VME Bus and RFT tests, as
described beginning on page 7-13. If an FEC test is performed without first performing these
tests, and errors are identified, you must perform the RFT test, and then the VME Bus test and
the IMP test, to ensure that the FEC board is the source of the error.

1) Access the FE Diagnostics dialog box - see Accessing the Front End Diagnostic Options on page 7 - 6.

2) Inthe FE Diagnostics dialog box, trackball to the FEC tab and press Select,
OR
Trackball to the FEC button in the Data Flow Map and press Select.

The FEC tab is displayed, as shown below:

Pencil D Test @

BF Cache Test ﬁ'

TEE Temp Test a‘

Hi Repiort
Current Report

CLOSE

Figure 7-10 FEC Tab - FE Diagnostics Dialog Box
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3) Inthe FEC tab, verify that the Comment area indicates that the system is ready to perform the test.
4) Trackball to one of the following buttons and press Select:

» Select the Board Test button to perform the Self Test, BF Cache Test, TEE Temp Test,
Thr Temp Test and Pencil ID Test sequentially.

+ Select the Self Test button to perform the Self Test independently.
+ Select the BF Cache Test button to perform the BF Cache Test independently.
+ Select the TEE Temp Test button to perform the TEE Temp Test independently.
+ Select the Thr Temp Test button to perform the Thr Temp Test independently.
+ Select the Pencil ID Test button to perform the Pencil ID Test independently.
The relevant LED changes color as follows:
* Yellow: The test is in progress.
* Green: The test has been completed and no problems were identified.
* Red: Problems were identified during the performance of the test.

5) Review the test results in the Comment area and proceed as follows:

« If no problems were identified, proceed to the BF test, as described in the Beamformer (BF)
Diagnostic Tests section, on page 7-21.

+ If no problems were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

+ If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

+ If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.
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7-3-7

Note:

NOTE:

NOTE:

Beamformer (BF) Diagnostic Tests

The BF diagnostic tests enable you to check the ADC output and perform a digital beamformer test.

Before performing the BF tests, perform the IMP, VME Bus, RFT and FEC tests, as described
beginning on page 7-13. If the BF test is performed without first performing these tests, and
errors are identified, you must perform the FEC tests, then the RFT test, the VME Bus test, and
the IMP test, to ensure that the BF board is the source of the error.

When replacing the BF, perform calibration as described in the Calibration section, on page 6-11.

IMPORTANT - Do not perform BF Calibration after operating in CW or PW scanning modes since
validation will fail. Perform the BF Calibration procedure only after 2D scanning mode.

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the BF tab and press Select,
OR

Trackball to the BF button in the Data Flow Map and press Select.
The BF tab is displayed, as shown in Figure 7-11 (or Figure 7-12) below:
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FE Diagnostics

BF

BF [Hw: Unknowvn module "BF13" Ln| N module "BF24"]
Board Test

Digital Test 0 @

Digital Test 1 @

ehoat after the test.

—— Data Flow Map

Test Description Area

—— Test Area

Comment Area

——Tabs

Figure 7-11 BF Tab - FE Diagnostics Dialog Box (RFI Configuration)
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—— Data Flow Map

BF
- L &
BF [Hwe: Unknossn module "BF1 3" Unknosyn module "BF 24" Test Descri pti on Area
Board Test
Digital Test 0
—— Test Area
Digital Test 1 @
il take 1 minute. P ot after the test. Comment Area
—— Tabs

Hi Report

Current Report

CLOSE

Figure 7-12 BF Tab - FE Diagnostics Dialog Box (RFT Configuration)

3) Proceed as follows: Trackball to one of the following buttons and press Select:

* Trackball to the Board Test button and press Select
OR
+ Perform the Digital Test 0 and Digital Test 1 independently, as follows. Trackball to the Digital

Test 0 button and press Select. When complete, trackball to the Digital Test 1 button and
press Select .

4) In the BF tab, verify that the Comment area indicates that the system is ready to perform the test.

5) Trackball to the ADC button and press Select. The beamformer digital test and ADC bit tests are
activated sequentially. The test results are displayed, per vector, in the Ultrasound Scope window,
as shown in Figure 7-13 below.
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Ultrasound Scope

Canicel

i Speckrum

Amplitude [DB)
20

Updats

Tirner

-

Vectordt 0

-

< FFT 10

Figure 7-13 Ultrasound Scope Window

6) Under Auto Detect, click the Start button. Checking of the test results commences and the light
adjacent to the button flashes green and continues to flash while Auto Detect is in progress. If a fault
is detected, the flashing light changes to red and an error log is displayed listing the channel/s on
which the test failed.

Alternatively, review the information manually, using the scroll arrows on the right of the Ultrasound
Scope window to select a vector between 0 and 63. The selected vector is displayed in the Vector
# field and its test results are displayed in the Spectrum area.

Check the test results for each vector, as follows:

Verify that the RMS level displayed in the RMS field is above 84 (in absolute value).
Verify that the amplitude at frequency 2.5 is within a range of -5 to -20.

Verify that the amplitude at frequency 5 is below -40.

Verify that the amplitude at frequency 7.5 is below -60.

Note: If the RMS level is above or below the specified level, reboot the system, perform
calibration and repeat the test.
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7) Proceed as follows:

« If no problems were identified, proceed to the FB tests, as described in the Front Board
Assembly (FB) Diagnostic Tests section, on page 7-26.

« If no problems were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

« If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

8) When finished, trackball to the Cancel button and press Select. The FE Diagnostics dialog box is
re-displayed.
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7-3-8

Note:

7-3-8-1

Front Board Assembly (FB) Diagnostic Tests

The FB diagnostics tests check the FB circuits and boards. To avoid frequent rebooting of the system,
these tests must be performed in the sequence described below. When performing FB tests out of

sequence, follow the instructions displayed in the Comment area of the FE Diagnostics dialog box, and
reboot as required. Refer to Chapter 5 - Components and Function (Theory) for additional details about

the FB circuits and boards.

Before performing the FB tests, make sure that the RFI (or IMP, VME Bus, RFT, FEC) and
BF diagnostic tests have been performed, as described beginning on page 7-11.

If the FB tests are performed without first performing these tests, and errors are identified, you must
perform the following tests (in the order listed) to ensure that the FB is in fact the source of the error:

For Systems with RFI Configuration:
- MUX Diagnostic Test -
- Beamformer (BF) Diagnostic Test -

- Radio Frequency Interface (RFI) Diagnostic Test -

Accessing the Front Board Assembly Options

For Systems with RFT Configuration:

MUX Diagnostic Test

Beamformer (BF) Diagnostic Test

Front End Controller (FEC) Diagnostic Test
RFT Diagnostic Test

VME Bus Diagnostic Test

Image Port (IMP) Diagnostic Test

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic

Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the F.B. tab and press Select,

OR

Trackball to the F.B. button in the Data Flow Maps and press Select. The F.B. tab is displayed, as
shown in Figure 7-14 on page 7-27 ( or Figure 7-15 on page 7-28).
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FE Diagnostics

—— Data Flow Map

| Test Description Area

et

Test Area

| Comment Area

—— Tabs

H Report

Current Repart

Figure 7-14 F.B. Tab - FE Diagnostics Dialog Box (RFI Configuration)
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FE Diagnostics

—— Data Flow Map

Test Description Area

Part T Left crir Right

TR = B Pencil Probe Test ——Test Area

FL& Jumper Test

Comment Area

MUY | BF RFT | IMP | M B —— Tabs

H Report

Current Report

CLOSE

Figure 7-15 F.B. Tab - FE Diagnostics Dialog Box (RFT Configuration)

3) Trackball to the following buttons (in the order shown) and press Select:

a.)
b.)
c.)
d.)
e.)
f)

g.)

Transmit Test: Checks the FE pulsers via the probe elements, as described in the Transmit
Test section, on page 7-29.

Receive Test: Tests each amplifier output against the predefined output level, as described
in the Receive Test section, on page 7-35.

TR Switch Test: Checks the transmit switches, as described in the TR Switch Test section, on
page 7-39.

FLA Jumper Test: Checks the jumpers that connect the side elements to the center elements,
as described in the FLA Jumper Switch section, on page 7-31.

Pencil Probe Test: Checks the transmitting channels associated relays to the pencil probe
port, as described in the Pencil Probe Test section, on page 7-41.

Port Test: Checks general logic control and ports logic, as described in Port Test section, on
page 7-45.

RAM Test: Checks the RAM that stores the delays for the transmitted ultrasound signals to
the form focal beam, as described in the RAM Test section, on page 7-46.
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7-3-8-2

Note:

Transmit Test

If a solid dark line is observed during scanning, it may indicate a bad transmitting channel. The transmit
test checks the FE pulsers via the probe elements, enabling you to check the transmitting channels. The
transmit test is not sensitive to the receiving channels.

To avoid irrelevant failure results, it is imperative that the probe used to perform the transmit
test is in good condition.

1) Connect either a 7S or 3S probe and lock it in place.

2) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

3) Inthe Select Socket area of the F.B. tab, trackball to the socket to which the 7S or 3S probe is
connected:

» Trackball to Left, Right or Center and press Select.

4) Trackball to Pulser 1 (High Voltage Power Supply [HVPS] +/-80V) or Pulser 2 (Low Voltage Power
Supply [LVPS] +/-40V) and press Select.

5) Trackball to the Transmit Test button and press Select. The transmit test is performed and the test
results are displayed in the Report dialog box, as shown below:

Report

&)l the TR4 modules are OF.

Only Bad Channels Mark bad channel

Y

Save Report

Figure 7-16 Report Dialog Box - Transmit Test
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The Report dialog box contains the following information:

Test Result Message: Displays the test result.

TR4 Modules: Displays a graphic representation of the front board (four groups of TR4
sockets). Each group consists of four TR4 sockets, each socket containing four vectors
(channels), as follows:

+ Each vector is represented by a button (highlighted in green) that displays the number of
the socket to which the TR4 is connected.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more channels.
Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.

Vector Line: Displays a graphic representation of the selected vector. This line is green if the
vector is good, and yellow if it is bad.

6) Check the test result message in the Report dialog box:

If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems service representative.

If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

If no errors were identified, proceed with the next test.

If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

7) Trackball to the Exit button and press Select. If required, repeat this test with a different pulser.
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7-3-8-3

FLA Jumper Switch

All the elements are connected through the transmit and receive jumpers. This test checks the jumpers
that connect the side elements to the center elements. During this test, every probe element transmits
and receives signals. The test has two phases, namely Open jumper test and Closed jumper test.

3)

4)

5)

Connect the 10L (739L) probe and lock it in place.

To avoid irrelevant failure results, it is imperative that only this probe is used and
that it be in good condition.

Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

In the Select Socket area of the F.B. tab, trackball to the socket to which the 10L probe is connected:

+ Trackball to Left, Right or Center and press Select..

Trackball to Pulser 1 (High Voltage Power Supply [HVPS] +/-80V) or Pulser 2 (Low Voltage Power
Supply [LVPS] +/-40V) and press Select.

Trackball to the FLA Jumper Test button and press Select. The open FLA jumper test is
performed, and the test results are displayed in the Report dialog box, as shown below:

Report

All the TR4 modules an

Mark bad channel

Y

nplitud 00 db

5 db, F[Efq =33
4 aq =

Figure 7-17 Report Dialog Box - Open FLA Jumper Test
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The Report dialog box contains the following information:
* Test Result Message: Displays the test result.
* FB Elements: Displays a graphic representation of the front board elements, as follows:

» Each element is represented by a button (highlighted in green) that displays the element,
and the channel number that is associated with that element.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more elements.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.

6) Check the test result message and proceed as follows:

» If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

+ If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

7) Trackball to the Start Close test button and press Select. The closed FLA jumper test is performed.
and the test results are displayed in the Report dialog box, as shown in Figure 7-22 on page 7-41.
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Repork

All the TR4 modules are OF.

tark bad channel

-6.40 db
Riefer mplitude

Figure 7-18 Report Dialog Box - FLA Jumper Test (Closed)

The Report dialog box contains the following information:
* Test Result Message: Displays the test result.
* FB Elements: Displays a graphic representation of the front board elements, as follows:

» Each element is represented by a button (highlighted in green) that displays the element,
and the channel number that is associated with that element.

+ Each button is highlighted yellow when selected.
» Each button is highlighted red if errors were detected for one or more elements.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.
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8) Check the test result message and proceed as follows:

9)

» If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

« If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

« If no errors were identified, proceed with the next test.

« If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

« If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

Trackball to the Exit button and press Select. If required, repeat this test with a different pulser.
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7-3-8-4 Receive Test

The Receive Test checks each amplifier output against the predefined output level. This system test is
performed in Phased Array Probe Simulation mode. The FEC board injects analog signals to the
Tx amplifiers inputs after the Tx switch. The test lasts approximately 4 minutes.

Note: System re-boot is required if the tests are not being performed in the sequence described in the
Performing Front End (FE) Diagnostics section, on page 7-5.
1) Disconnect all the probes.

2) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

3) Trackball to Pulser 1 (High Voltage Power Supply [HVPS] +/-80V) or Pulser 2 (Low Voltage Power
Supply [LVPS] +/-40V) and press Select.

4) Trackball to the Receive Test button and press Select. The receive test is performed, and the test
results are displayed in the Report dialog box, as shown below:

Report

All the TR4 modulez are OF.

tark bad channel

e

Save Report

Figure 7-19 Report Dialog Box - Receive Test
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The Report dialog box contains the following information:
+ Test Result Message: Displays the test result.

* TR4 Modules: Displays a graphic representation of the front board (four groups of TR4
sockets). Each group consists of four TR4 sockets, each socket containing four vectors
(channels), as follows:

+ Each vector is represented by a button (highlighted in green) that displays the number of
the socket to which the TR4 is connected.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more channels.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.

5) Check the test result message and proceed as follows:

+ If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

+ If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press Select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

6) Trackball to the Low Freq Test button and press Select. The receive test is performed in low
frequency mode, and the test results are displayed in the Report dialog box, as shown in
Figure 7-20 on page 7-37:
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Save Report

Figure 7-20 Report Dialog Box - Receive Test Low Frequency

The Report dialog box contains the following information:
+ Test Result Message: Displays the test result.

* TR4 Modules: Displays a graphic representation of the front board (four groups of TR4
sockets). Each group consists of four TR4 sockets, each socket containing four vectors
(channels), as follows:

» Each vector is represented by a button (highlighted in green) that displays the number of
the socket to which the TR4 is connected.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more channels.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.
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7) Check the test result message and proceed as follows:

8)

» If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

« If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

« If no errors were identified, proceed with the next test.

« If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

« If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

Trackball to the Exit button and press Select. If required, repeat this test with a different pulser.
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7-3-8-5 TR Switch Test

If a solid line is observed during scanning, it may indicate a bad TR switch. This test checks the transmit
switches.

1) Connect a 3S probe and lock it in place.
Note: To avoid irrelevant failure results, it is imperative that the probe be in good condition.

2) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

3) Inthe Select Socket area of the F.B. tab, trackball to the socket to which the 3S probe is connected:

+ Trackball to Left, Right or Center and press Select.

4) Trackball to Pulser 1 (High Voltage Power Supply [HVPS] +/-80V) or Pulser 2 (Low Voltage Power
Supply [LVPS] +/-40V) and press Select.

5) Trackball to the TR Switch Test button and press Select. The TR switch test is performed, and the
test results are displayed in the Report dialog box, as shown below:

Repork

Please replace the following modules:

v Show Only Bad Channels Mark bad channel

FY

Figure 7-21 Report Dialog Box - TR Switch Test
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The Report dialog box contains the following information:
+ Test Result Message: Displays the test result.

* TR4 Modules: Displays a graphic representation of the front board (four groups of TR4
sockets). Each group consists of four TR4 sockets, each socket containing four vectors
(channels), as follows:

+ Each vector is represented by a button (highlighted in green) that displays the number of
the socket to which the TR4 is connected.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more channels.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.

6) Check the test result message and proceed as follows:

+ If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

+ If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

» If no errors were identified, proceed with the next test.

« If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

» If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

» If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

7) Trackball to the Exit button and press Select. If required, repeat this test with a different pulser.
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7-3-8-6

Pencil Probe Test

If a solid black line is observed during scanning, it may indicate a bad transmitting channel. The pencil
probe test checks the transmitting channels associated relays to the pencil probe port. This test is not
for sensitive receiving channels.The test has two phases, namely the open pencil probe test and the
close pencil probe test.

1) Connect a 2D pencil probe.

2) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

3) Trackball to Pulser 1 (High Voltage Power Supply [HVPS] £80V) or Pulser 2 (Low Voltage Power
Supply [LVPS] +40V) and press Select.

4) Trackball to the Pencil Probe Test button and press Select. The pencil probe test is performed,
and the test results are displayed in the Report dialog box, as shown below:

Report

v Show Only Bad Channels tark bad channel

Figure 7-22 Report Dialog Box - Pencil Probe Test (Open)

Chapter 7 - Diagnostics/Troubleshooting 7-41



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

The Report dialog box includes the following:
+ Test Result Message: Displays the test result.

* Pencil Probe Relays: Displays a graphic representation of the eight front board pencil probe
relays, as follows:

. Each relay is represented by a button (highlighted in green) that displays the relay
number.

. Each button is highlighted in yellow when selected.
. Each button is highlighted in red if errors were detected for one or more relays.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only the bad channels in the
Display area.

. Mark bad Channel: Select this checkbox to manually mark the currently selected channel
as bad.

5) Check the test result message and proceed as follows:

+ If one or more relays were identified as bad, trackball to Save Report and press Select, and
contact a GE Medical Systems service representative.

« If no relays were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to the channel in the Display area and press Select.

. Trackball to the Mark bad channel checkbox and press Select. Repeat as required to
mark additional channels.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

6) Trackball to the Start Close test and press Select. The pencil probe test (close) is performed and
the test results are displayed in the Report dialog box, as shown in Figure 7-23 on page 7-43.
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Report

Flzaze I'E=|:||-E||::E= the: flj"ljl.-'-.'iﬁg modules:

tark bad channel

Figure 7-23 Report Dialog Box - Pencil Probe Test (Close)

The Report dialog box includes the following:

Test Result Message: Displays the test result.

Pencil Probe Relays: Displays a graphic representation of the eight front board pencil probe
relays, as follows:

. Each relay is represented by a button (highlighted in green) that displays the relay
number.

. Each button is highlighted in yellow when selected.
. Each button is highlighted in red if errors were detected for one or more relays.
Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only the bad channels in the
Display area.

. Mark bad Channel: Select this checkbox to manually mark the currently selected vector
as bad.
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7)

8)

Check the test result message and proceed as follows:

« If one or more relays were identified as bad, trackball to Save Report and press Select, and
contact a GE Medical Systems service representative.

+ If no relays were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to the channel in the Display area and press Select.

. Trackball to the Mark bad channel checkbox and press Select. Repeat as required to
mark additional channels.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

* If no errors were identified, proceed with the next test.

« If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

» If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

Trackball to the Exit button and press Select. If required, repeat this test with a different pulser.
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7-3-8-7

Note:

Port Test
The Port test enables you to check the general logic control and ports logic.

You must reboot the system after performing the Port test.

1) Disconnect all probes.

2) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

3) Trackball to the Port Test button and press Select. The port test is performed and the results are
displayed in the Comments area.

4) Check the test results and proceed as follows:

If no errors were identified, proceed with the next test.

If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

5) Reboot the system.
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7-3-8-8 RAM Test

The RAM test enables you to check the RAM that stores the delays for the transmitted ultrasound
signals to the form focal beam.

Note: You must reboot the system after performing the RAM test.

1) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

2) Trackball to the RAM Test button and press Select. The RAM test is performed and the results are
displayed in the Comments area, as shown in Figure 7-24 (or Figure 7-25) below:

FE Diagnostics

FLA Jumper Test

Ram Test

Start Ram tests.

Hi Repiort

Current Report

CLOSE

Figure 7-24 F.B. Tab - FE Diagnostics Dialog Box - RAM Test (RFI Configuration)
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FE Diagnostics

Transmit Test

Re =t

FLA& Jumper Test

Fam Test Pass

Start Ram tests.

FB. BALLE BF

chet

Left Crtr Right

Pencil Prokbe Test

RFT IR WhAE BEE

H Report

Current Report

CLOSE

Figure 7-25 F.B. Tab - FE Diagnostics Dialog Box - RAM Test (RFT Configuration)
3) Check the test results and proceed as follows:
* If no errors were identified, proceed with the next test.

If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

If errors were identified but the results were marginal, perform calibration, as described in the

Calibration section, on page 6-11, and then repeat the test.

If errors were identified and the results were not marginal, verify that all image port and PCI

bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field

engineer for assistance.
4) Reboot the system.
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7-3-9 MUX Diagnostic Tests

NOTE: The Select Socket and Select Supply options are not relevant for this test.

7-3-91 Accessing the MUX Diagnostic Test Options

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Inthe FE Diagnostics dialog box, trackball to the MUX tab and press Select,
OR
Trackball to the MUX button in the Data Flow Maps and press Select. The MUX tab is displayed,

as shown in Figure 7-26 (or Figure 7-27) below:

FE Diagnostics

—— Data Flow Map

Test Description Area

Maormal channels
Expancl annels

Expanded high channelzs

——Test Area

Ready for test

Comment Area

——Tabs

Figure 7-26 MUX Tab - FE Diagnostics Dialog Box (RFI Configuration)
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FE Diagnostics

—— Data Flow Map

—__|—Test Description Area

Marmal channels

Expanded love channels

wded high channels

Test Area
Port Test

ke 4 minutes. alulu) :_ Com ment Area

RFT | IMP | WME c ——Tabs

Figure 7-27 MUX Tab - FE Diagnostics Dialog Box (RFT Configuration)
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3) Trackball to each of the following buttons in turn (in the order stated below) and press Select to
perform the specific test:

* Normal channels: Test the output channels from the input channels, as described in the
Normal Channels Diagnostic Tests below.

+ Expanded low channels: Tests output signals in CW-Mode only, when the input channels are
connected to the output channels, as described in the Expanded Low Channels Diagnostic
Tests section, on page 7-55.

+ Expanded high channels: Tests the output signals from the input of the high channels, as
described in the Expanded High Channels Diagnostic Tests section, on page 7-56.

+ Port Test: Performs a general logic test, as described in the Port Test section, on page 7-57.

+ Advanced board tests: The advanced board tests are described in the Advanced Board Tests
section, on page 7-59. This includes procedure instructions for performing the following tests:

. TEE Probe Control on page 7 - 59

. AC Power Input Test on page 7 - 61.
. LVPS Voltage Test on page 7 - 63.

. HVPS Voltage Test on page 7 - 64.

. Temp Test on page 7 - 65.

. Show History on page 7 - 66.

7-3-9-2 Normal Channels Diagnostic Tests

Tests the output channels from the input channels. This test setting is used for all modes, except
CW-Mode.

The Normal Channels Diagnostic Tests check each amplifier output against the predefined output level.
This system test is performed in Phased Array Probe Simulation mode. The FEC board injects analog
signals to the Tx amplifiers inputs after the Tx switch. The test lasts approximately 4 minutes.

Note: System re-boot is required if the tests are not being performed in the sequence described in the
Performing Front End (FE) Diagnostics section, on page 7-5.

1) Disconnect all the probes.

2) Access the F.B. tab of the FE Diagnostics dialog box, as described in the Accessing the Front Board
Assembly Options section, on page 7-26.

3) Trackball to Pulser 1 (High Voltage Power Supply [HVPS] +/-80V) or Pulser 2 (Low Voltage Power
Supply [LVPS] +/-40V) and press Select.

Trackball to the Normal Channels Test button and press Select. The normal channels diagnostic test
is performed, and the test results are displayed in the Report dialog box, as shown below:
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Report

All the TR4 mod
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Figure 7-28 Normal Channels Diagnostic Test
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The Report dialog box contains the following information:
+ Test Result Message: Displays the test result.

* TR4 Modules: Displays a graphic representation of the front board (four groups of TR4
sockets). Each group consists of four TR4 sockets, each socket containing four vectors
(channels), as follows:

+ Each vector is represented by a button (highlighted in green) that displays the number of
the socket to which the TR4 is connected.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more channels.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.

4) Check the test result message and proceed as follows:

+ If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

+ If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press Select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

5) Trackball to the Low Freq Test button and press Select. The normal channels diagnostic test is
performed in low frequency mode, and the test results are displayed in the Report dialog box, as
shown in Figure 7-29 on page 7-53:
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Report

All the TR4 modulez are OF.

tark bad channel

Amplitude i

Figure 7-29 Report Dialog Box - Normal Channels Test Low Frequency

The Report dialog box contains the following information:
+ Test Result Message: Displays the test result.

+ TR4 Modules: Displays a graphic representation of the front board (four groups of TR4
sockets). Each group consists of four TR4 sockets, each socket containing four vectors
(channels), as follows:

» Each vector is represented by a button (highlighted in green) that displays the number of
the socket to which the TR4 is connected.

» Each button is highlighted yellow when selected.
+ Each button is highlighted red if errors were detected for one or more channels.
* Checkboxes: Enable you to manipulate bad channels:

. Show Only Bad Channels: Select this checkbox to display only bad channels in the
Display area.

. Mark bad channel: Select this checkbox to manually mark the currently selected channel
as bad.
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6) Check the test result message and proceed as follows:

7)

» If one or more channels were identified as bad, trackball to the Save Report button and press
Select, then contact a GE Medical Systems Service Representative.

« If no channels were identified as bad, mark the channels suspected as being bad as follows:
. Trackball to each of the channels in the Display area and press select.
. Trackball to the Mark bad channel checkbox and press Select.

. Trackball to Save Report and press Select, and contact a GE Medical Systems service
representative.

« If no errors were identified, proceed with the next test.

« If no errors were identified but the problem persists, contact your local GE Medical Systems
field engineer for assistance.

« If errors were identified but the results were marginal, perform calibration, as described in the
Calibration section, on page 6-11, and then repeat the test.

« If errors were identified and the results were not marginal, verify that all image port and PCI
bridge cables are connected and functioning properly, as described in Chapter 5 - Components
and Function (Theory). If the problem persists, contact your local GE Medical Systems field
engineer for assistance.

Trackball to the Exit button and press Select. If required, repeat this test with a different pulser.
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7-3-9-3 Expanded Low Channels Diagnostic Tests

Tests output signals in CW-Mode only, when the input channels are connected to the output channels.
If one channel is missing, the output will be -6db. The input signals come from either a 3S or a 7S probe.

Report

&l the TRA madul

e

Figure 7-30 Expanded Low Channels Diagnostic Tests
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7-3-9-4 Expanded High Channels Diagnostic Tests

Tests the output signals from the input of the high channels. If one channel is missing, the output will
be -6db. The input signals come from either a 3S or a 7S probe.

Report

All the modul

y Bad Charine Mark bad channel

Mormal amplitude =
i ge amplitud

Figure 7-31 Expanded High Channels Diagnostic Tests
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7-3-9-5 Port Test
The Port test is a general logic control test.

FE Diagnostics

Marmal channels

nnels

ded high channels

Fort Test

Start Port tests.

HW Feport

Current Report

Figure 7-32 Port Test (RFI Configuration)
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FE Diagnostics

Mormal cha

Port Test Pa

Start Port

FB.  mux BF RFT | IMP

Current Repoart

Figure 7-33 Port Test (RFT Configuration)
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7-3-9-6

Advanced Board Tests

The advanced board tests check two additional parts of the MUX Board: TEE probe control and
Monitoring, as follows:

- TEE probe control enables you to check different positions of the probe; by changing the
probe angle, you are able to verify its normal operation.

- Monitoring enabled you to check the HVPS and LVPS voltages, and the AC Power Input, as
well as temperatures.

7-3-9-6-1 TEE Probe Control

The TEE probe control test checks the position setting of the probe, as well as its normal operation.

1) Access the MUX tab of the FB Diagnostics dialog box, as described in the Accessing the MUX
Diagnostic Test Options section, on page 7-48.

2) Trackball to the Advanced board tests button and press Select. The Advanced System Tests
options are displayed, as shown in Figure 7-34 on page 7-59.

Advanced System Tests

ter Right

v Scan Plane 2 Control

57 >

TEE Probe Contral

b onitor

Figure 7-34 MUX Advanced System Tests Options

3) Select the radio button next to the appropriate socket.

4) Trackball to the TEE Probe Control button and press Select. The TEE Probe Test dialog box is
displayed, as shown in Figure 7-35, with all the probe settings.
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TEE Probe Test

Calibrate  Set position | Momal operation

Frob

[7ec]

Laower
Upper
[ P 1l

Orthoganal jurmp

Figure 7-35 TEE Probe Test Dialog Box

5) Verify the test results, and then trackball to the OK button and press Select.
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7-3-9-6-2 AC Power Input Test

The AC power input test measures the AC input voltage deviation from the nominal input voltage
(accuracy by percentage).

1) Access the MUX tab of the FB Diagnostics dialog box, as described in the Accessing the MUX
Diagnostic Test Options section, on page 7-48.

2) Trackball to the Advanced board tests button and press Select. The Advanced System Tests
options are displayed, as shown in Figure 7-34 on page 7-59.

3) Trackball to the Monitor button and press Select. The View Power options are displayed, as shown
below:

Wiew Temperature

Temperature

AC Manitoring

CLOSE

Figure 7-36 View Power Options
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4) Trackball to the AC Power Input button and press Select. The AC Power Input dialog box is
displayed:

High: -0.5f

Marminal *alue

PQrikar g

Figure 7-37 AC Power Input Dialog Box

5) Trackball to the Show button and press Select to display the voltage.

Note: For repeat readings, select Loop every and set the reading time cycle.
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7-3-9-6-3 LVPS Voltage Test
The LVPS test measures the LVPS voltages. The voltage range is displayed next to the measured
voltage. All the voltages can be measured with DVM on the front board test point.

1) Access the MUX tab of the FB Diagnostics dialog box, as described in the Accessing the MUX
Diagnostic Test Options section, on page 7-48.

2) Trackball to the Advanced board tests button and press Select. The Advanced System Tests
options are displayed, as shown in Figure 7-34 on page 7-59.

3) Trackball to the Monitor button and press Select. The View Power options are displayed, as shown
in Figure 7-36 on page 7-61.

4) Trackball to the LV PS Voltage button and press Select. The LVPS voltage ranges are displayed,
as shown below:

Loop ewve

Showe

Figure 7-38 LVPS Voltage Ranges

5) Trackball to the Show button and press Select to display the voltages.

Note: For repeat readings, select Loop every and set the reading time cycle.
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7-3-9-6-4 HVPS Voltage Test

The HVPS test measures the Tx voltages. The current values are displayed next to the measured
values. All the voltages can be measured with DVM on the front board test point.

Note: The Tx voltage may vary according to the operating mode.

1) Access the MUX tab of the FB Diagnostics dialog box, as described in the Accessing the MUX
Diagnostic Test Options section, on page 7-48.

2) Trackball to the Advanced board tests button and press Select. The Advanced System Tests
options are displayed, as shown in Figure 7-34 on page 7-59.

3) Trackball to the Monitor button and press Select. The View Power options are displayed, as shown
in Figure 7-36 on page 7-61.

4) Trackball to the HV PS Voltage button and press Select. The Tx voltages are displayed, as shown
below:

[5.25: -4.70]

Figure 7-39 HVPS Voltage Ranges

5) Trackball to the Show button and press Select to display the voltages.

Note: For repeat readings, select Loop every and set the reading time cycle.
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7-3-9-6-5 Temp Test
The Temp test displays the temperature at the Front End crate, as well as the temperature of the AC
distribution box.

1) Access the MUX tab of the FB Diagnostics dialog box, as described in the Accessing the MUX
Diagnostic Test Options section, on page 7-48.

2) Trackball to the Advanced board tests button and press Select. The Advanced System Tests
options are displayed, as shown in Figure 7-34 on page 7-59.

3) Trackball to the Monitor button and press Select. The View Power options are displayed, as shown
in Figure 7-36 on page 7-61.

4) Trackball to the Temperature button and press Select. The temperatures are displayed, as shown
below:

S [-90.00 ; -70000]

Fonitor by

Figure 7-40 Temperatures

5) Trackball to the Show button and press Select to display the temperatures.

Note: For repeat readings, select Loop every and set the reading time cycle.
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7-3-9-6-6 Show History

5)

The Show History option in the View Power dialog box displays selected test results by year,
month and day.

Access the MUX tab of the FB Diagnostics dialog box, as described in the Accessing the MUX
Diagnostic Test Options section, on page 7-48.

Trackball to the Advanced board tests button and press Select. The Advanced System Tests
options are displayed, as shown in Figure 7-34 on page 7-59.

Trackball to the Monitor button and press Select. The View Power options are displayed, as shown
in Figure 7-36 on page 7-61.

Trackball to the View History button and press Select. The following options are displayed.

Figure 7-41 View History Options

Select the test and date that you want to view from the appropriate drop-down list, then trackball to
the View button and press Select. The relevant graphs are displayed showing activity over time in
values of Temperature, %, or Voltage.
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7-3-10 H/W Report

The H/W Report button in the FE Diagnostics dialog box enables you to generate a report displaying
the Front End boards, software versions and hardware revisions.

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Trackball to the H/W Report button and press Select. The System Report window is displayed, as
shown in Figure 7-42 (or Figure 7-43) below:

= System Repork

Figure 7-42 System Report Window (RFI-configured Systems)

i System Report

are available in

Figure 7-43 System Report Window (RFT-configured Systems)
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7-3-11 Current Report

The H/W Report button in the FE Diagnostics dialog box enables you to generate a report of the current
test and failure results.

1) Access the FE Diagnostics dialog box, as described in the Accessing the Front End Diagnostic
Options section, on page 7-6.

2) Trackball to the Current Report button and press Select. The Current Report window is displayed,
as shown below:

Figure 7-44 Current Report Window
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The Back End Diagnostics enable you to test the functionality of various Back End hardware
components.

Note: The Back End Diagnostic Tests may be performed independently, regardless of sequence.

7-4-1 Accessing the Back End Diagnostic Options

1) In 2D-Mode, press <Ctrl+F11> on the alphanumeric keyboard. The Diagnostic menu is displayed,
as shown in Figure 7-1 on page 7-3.

2) In the Diagnostic menu, trackball to the Back End button and press Select. The HW Diagnostics
menu is displayed, as shown below:

Hw' Dliagnogtics

Audio

ECG ¢/ Phono

External Keyboard

Kevboard

Media Driver

ComputerT esting

Start test MO device.

CLOSE

Figure 7-45 Back End Diagnostics Options
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Note: The following test options are available in the HW Diagnostics menu. These tests may be
performed independently, regardless of sequence.

+ Audio: Enables you to test the doppler sound, as described in the Audio (Doppler Sound
Driver) Diagnostic Test section, on page 7-71.

+ ECG/ Phono: Enables you to test the ECG and Phono options, as described in the ECG/
Phono Diagnostic Test section, on page 7-72.

+ External Keyboard: Enables you to test the keyboard options and lights in different modes, as
described in the External Keyboard Diagnostic Test section, on page 7-74.

+ Keyboard: Enables you to test the alphanumeric keyboard keys, as described in the Keyboard
Diagnostic Test section, on page 7-77.

* Media Driver: Enables you to test the functionality of the media driver, if available, as
described in the Media Driver Diagnostic Test section, on page 7-78.

+ Computer Testing: Enables you to test the functionality of various modes, as described in the
Computer Diagnostic Test section, on page 7-80.
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7-4-2 Audio (Doppler Sound Driver) Diagnostic Test
The audio test enables you to test the Doppler sound at different PRFs and frequencies.

1) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

2) Trackball to the Audio button and press Select. The DopSound Driver Tester dialog box is
displayed, as shown below.

&anSnund Driver Tester

11025
Euffer Size 16384 o .
FRF [Hz) 5000
Buffer addrezz 00
& bit Signal freq.= PRFA 100 2 <500 Hz

Debug Output * 1B bit
S : v Left v Right

Yolume MIC Mute

W

YER Vol Lewvel  MICWal. Level

Diriver initiated: Exkbaudio; stereo;

Figure 7-46 DopSound Driver Tester Dialog Box

Note: The audio tests are performed for each of the speakers, at various PRFs and frequencies.
Left and right are as seen when standing behind the unit.

3) Inthe User controls area, trackball to the Right radio button and press Select to test the right
speaker. Ensure that the left speaker is deselected.

4) Inthe Actions area, trackball to the Play button and press Select. Verify that a clear tone is emitted.
5) Inthe User controls area, change the PRF.

6) Trackball to the Play button in the Actions area and press Select to test the speaker activity at the
new frequency. Verify that a clear tone is emitted.

7) Repeat steps 5 and 6 for the right speaker at a variety of frequencies.
8) Repeat steps 3 through 7 for the left speaker.

9) When you are finished, trackball to the Close button and press Select.
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7-4-3 ECG/Phono Diagnostic Test
The ECG and Phono tests enable you to check the output of the ECG and Phono options.

7-4-3-1 ECG Diagnostic Test

1) Connect the internal ECG input to yourself or to an appropriate ECG simulator, using the cable set
and electrode pads.

Note: The external ECG can also be tested when the electrodes are connected to yourself or to
an appropriate ECG simulator. In this case, select the External ECG radio button in the
TestECGDevice dialog box.

2) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

3) Trackball to the ECG / Phono button and press Select. The TestECGDevice dialog box is
displayed, as shown below:

TestEcgDevice

Data

1000
Time in ms

Select trace
ECG simulator,
smplitude . . + Internal ECG

ear 1000 External ECG

Comm Port iz opened Fhana

Figure 7-47 Test ECG Device Dialog Box

4) In the Select trace area, trackball to the Internal ECG radio button and press Select.

5) Trackball to the Open Device button and press Select. The ECG signal is displayed in the Data
area. Verify that a single, clear QRS signal is displayed.

6) When you are finished, trackball to the EXIT button and press Select.
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7-4-3-2 Phono Test

1) Connect the media microphone to the microphone input on the ECG board.

2) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

3) Trackball to the ECG / Phono button and press Select. The TestECGDevice dialog box is
displayed, as shown in Figure 7-47 on page 7-72.

4) In the Select trace area, trackball to the Phono radio button and press Select.

5) Trackball to the Open Device button and press Select.

6) Use your finger to click the microphone. The Phono signal is displayed in the data area. Verify that
the waveform on the screen corresponds to the microphone clicks.

7) When you are finished, trackball to the EXIT button and press Select.
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7-4-4 External Keyboard Diagnostic Test

The external keyboard diagnostic tests enable you to test the buttons and lights on the keyboard in
different modes.

Note: To test the keys on the alphanumeric keyboard, refer to the Keyboard Diagnostic Test section,
on page 7-77.
7-4-4-1 Manual External Keyboard Test

1) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

2) Trackball to the External Keyboard button and press Select. The Extended Keyboard Test window
is displayed, as shown below:

&Eutended Keyboard Test

Lights [k anual]

Delay

Figure 7-48 Test Manager Tab - Extended Keyboard Test Window

3) Inthe Test Manager tab, trackball to the Manual radio button and press Select.

4) Trackball to the KB Panel tab and press Select. The KB Panel tab is displayed, as shown in Figure
7-49 on page 7-75.
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7-4-4-2

5] | General Configuration(F&]
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TrackBall
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Figure 7-49 KB Panel Tab - Extended Keyboard Test Window
Press each of the control panel buttons (except for Select, Menu and the On/Off button), and verify
that the correct buttons are activated on-screen in the KB Panel tab.

Push each of the rocker switches, and verify that the correct rockers are activated on-screen in the
KB Panel tab.

Rotate each of the rotaries, and verify that the correct rotaries are activated on-screen in the KB
Panel tab.

Slide each of the sliders, and verify that only the correct sliders are activated on-screen in the KB
Panel tab.

Press the soft keys, and verify that only the correct soft keys are activated on-screen in the KB
Panel tab.

10) Connect the Footswitch to the connector on the front panel of the unit, and press the right, middle

and left of the switch. Verify that the numbers {68}, {69} and {70} accordingly are displayed on the
info bar.

11) When you are finished, trackball to the Exit button and press Select.

Automatic Lights Test

1)
2)

3)
4)
5)

6)

Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

Trackball to the External Keyboard button and press Select. The Extended Keyboard Test window
is displayed, as shown in Figure 7-48 on page 7-74.

In the Test Manager tab, trackball to the Lights (Auto) radio button and press Select.
Trackball to the Start button and press Select. Verify that all the LEDs are illuminated.

Press the Preset button on the keyboard, and then trackball to the Start button and press Select.
Ensure that the Select checkbox is selected in the KB Panel tab. Verify that all the backlights on
the alphanumeric and extended keyboards are illuminated.

When you are finished, trackball to the Exit button and press Select.

Chapter 7 - Diagnostics/Troubleshooting 7-75



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

7-4-4-3 Manual Lights Test

1) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

2) Trackball to the External Keyboard button and press Select. The Extended Keyboard Test window
is displayed, as shown in Figure 7-48 on page 7-74.

3) Inthe Test Manager tab, trackball to the Lights (Manual) radio button and press Select.

4) In the KB Panel tab, deselect the Select checkbox. Verify that after the Select LED is off, the
alphanumeric keyboards LEDs are dimmed.

5) When you are finished, trackball to the Exit button and press Select.

7-4-4-4 Commands History

Select the Commands History tab in the Extended Keyboard Test window to view a report of the
activity of the extended control panel during the test, as shown below:

Test Manager(F3] | KE Panel[F4] Commands w(FE]  General Configuration|F &)

CHTRL to HOST HOST ta CHNTRL

|z order FIFO

Figure 7-50 Commands History Tab - Extended Keyboard Test Window

7-4-4-5 General Configuration

Select the General Configuration tab in the Extended Keyboard Test window to set the type of log files
that is generated, for example an error log or no log at all.
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7-4-5 Keyboard Diagnostic Test
The keyboard diagnostic test enables you to check the functionality of the alphanumeric keyboard keys.

1) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

2) Trackball to the Keyboard button and press Select. The Keyboard Test dialog box is displayed, as
shown below:

&KeyhuardTest

Figure 7-51 Keyboard Test Dialog Box

3) Follow the on-screen instructions.

4) When you are finished, trackball to the Close button and press Select.
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7-4-6

7-4-6-1

A

Media Driver Diagnostic Test

The media driver diagnostic test enables you to check the functionality of the MOD, if installed, as well
as the functionality of the CD Writer, if installed.

MOD Diagnostic Test

WARNING: Do not run an MOD Diagnostic Test on MO media that is being used by the customer
as a back-up device, since this test may cause unrecoverable damage to any backed-up patient
information on the MO media.

3)
4)

5)

6)

7)

8)

9)

Insert a new MO Media Sony EDM-2300B (2.3G) into the MOD.

Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

Trackball to the Media Driver button and press Select. The Util MO_CDR_App dialog box is
displayed, as shown below:

£ UtilMediafpp

Format

Select DEY
Load
= iEﬂ::l

GetBtPSector

|zhded

Figure 7-52 Util_MO_CDR_App Dialog Box

Trackball to the MO radio button and press Select.

Trackball to the IsMediaAccess button an press Select. The message Media in drive G is
accessible is displayed.

Trackball to the Eject button and press Select. The message Media is outside is displayed. Verify
that the media has actually been ejected.

Trackball to the Load button and press Select. The message Media is inside is displayed. Verify
that the media is actually inside.

Trackball to the Format button and press Select. The message Media in drive G was formatted
successfully is displayed.

Trackball to the GetVollnfo button and press Select. The message Media in drive G has
following properties: Media Label = MY_LABEL, Media File-System Name = FAT is displayed.

Trackball to the GetBtPSector button and press Select. The message The Bytes Per Sector
value of media in drive G is 512 is displayed.

10) Trackball to the SetVolLabel1 button and press Select.The message Media Label set to

TEST_LABELA1 is displayed.
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7-4-6-2

11) Trackball to the <GetVollnfo> button and press Select. The message Media in drive G has
following properties: Media Label = TEST_LABEL, Media File-System Name = FAT
is displayed.

12) Trackball to the Exit button and press Select.

CD Writer Diagnostic Test
1) Insert a new recordable CD X16 in the CDR drive.

2) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

3) Trackball to the Media Driver button and press Select. The Util MO_CDR_App dialog box is
displayed, as shown in Figure 7-52 on page 7-78.

4) Trackball to the CDR radio button and press Select.

5) Trackball to the IsMediaAccess button and press Select.
The message Media in drive H is accessible is displayed.

6) Trackball to the Eject button and press Select.
The message Finalize Media? is displayed.

7) Select No. The message Media is outside is displayed.
Verify that the media has actually been ejected.

8) Trackball to the Load button and press Select. The message Media is inside is displayed.
Verify that the media is actually inside.

9) Trackball to the Format button and press Select.
The message Media in drive H was formatted successfully is displayed.

10) Trackball to the GetVolinfo button and press Select.
The message: Media in drive H has following properties: Media Label = MY_LABEL, Media
File-System Name = CDUDF is displayed.

11) Trackball to the GetBtPSector button and press Select.
The message The Bytes Per Sector value of media in drive H is 2048 is displayed.

12) Trackball to the SetVolLabel1 button and press Select.
The message Media Label set to TEST_LABEL2 is displayed.

13) Trackball to the GetVolinfo button and press Select.
The message Media in drive H has following properties: Media Label = TEST_LABELZ2,
Media File-System Name = CDUDF is displayed.

14) Trackball to the FlushVol button and press Select.
The message The cached data is flushed to the volume in drive H is displayed.

15) Trackball to the Exit button and press Select.
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7-4-7 Computer Diagnostic Test
The computer diagnostic tests enable you to perform a benchmark test for the correct frame rate, as
well as check the memory usage.
7-4-71 Benchmark Testing

1) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

2) Trackball to the Computer Testing button and press Select. The following options are displayed:

Figure 7-53 Benchmark Testing Options

3) Trackball to the required option from the Select one of the cines drop-down list and press Select.
The following results are displayed, as shown in Figure 7-54 on page 7-81.
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Diagnostic

Cpu Description: b ey Frame Fate:

. computer] 535 MB

B

CLOSE
HR: 76 BPM
itim

Previous/Next Simultaneous  First Marker End Marker Cine Speed

Report E=IT

Figure 7-54 Benchmark Testing Results

In the information displayed under CPU Description, Memory and Frame Rate, make sure that the
values displayed in the upper line (which indicates current computer results) are higher or equal to those
indicated in the lower line.

7-4-7-2 Check Disk/Bus

1) Access the HW Diagnostics menu, as described in the Accessing the Back End Diagnostic Options
section, on page 7-69.

2) Trackball to the Computer Testing button and press Select. The options shown in Figure 7-53 on
page 7-80 are displayed.

3) Trackball to the Check Disc/Bus button and press Select. The Disk/Bus Bench window is
displayed as shown in Figure 7-55 on page 7-82.
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Disk /Bus bench

D py of 40,00 ME toal

Clean Buffer

Dane. oK

Figure 7-55 Disk/Bus Bench Window

Disk Bench: In the information displayed, make sure that the speed values displayed are greater than
23MB/sec. This test checks the speed of information transfer between the hard disk and IDE BUS.

Bus Bench: In the information displayed, make sure that the speed values displayed are greater than
86MB/sec. This test checks the speed of information transfer between the memory and the BUS.
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7-4-8

UPS Test

The UPS Test is used to verify proper operation of the uninterrupted power supply (UPS) and its
connection to the system. This procedure is performed in Standby Mode.

1)

2)

3)
4)

)

6.)
7)

Hold down the ON/OFF button on the control console for more than 3 seconds.

The Shutdown Options screen is displayed, as shown in Figure 7-56.

Please Choose a Stop Option

STAMDEY

FULL SHUT-DOw ™

Cancel

Figure 7-56 Shut-Down Options Screen

Trackball to Standby and press Select.

The system enters Standby mode. The light on the ON/OFF button on the control console blinks
repeatedly.
Disconnect the AC power cable from the mains wall power outlet.

Check that the ON/OFF button on the control console blinks repeatedly (the system is now powered
by the UPS).

Leave the system in this state for a period of 20 minutes, checking that the ON/OFF button
continues to blink during this time (indicating correct operation of the UPS).

Reconnect the AC power cable to the mains wall power outlet.
Hold down the ON/OFF button on the control console for more than 3 seconds.

The system quickly re-boots and is ready for scanning.
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7-4-9 Checking the Network Adaptors from Windows Device Manager
NOTE: This check is performed on the system while in Technical Support Mode, as described below. Make
sure the T-plug (dongle) is inserted into the parallel or USB port on the Vivid™ 4 rear connectors panel.

1) Turn ON the system by pressing the ON/OFF button on the control console and re-boot into
Technical Support Mode using the T-plug.

While re-booting the system, be prepared to select Technical Support Mode when prompted, then
press <Enter>.

2.) From the Windows desktop, select Start > Programs >Computer Management > Device
Manager > Network Adaptors, as shown below.

_%: Computer Management

Ackion

&
o
ST
4
it
i
i
i
i
i
i
i
i
i
i

Figure 7-57 Checking the Network Adaptors

3.) Make sure that the Intel(R) PRO/100VE Network Connection is indicated as shown in
Figure 7-57, above.
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Section 7-5
Common Service Interface

NOTE: The Common Setrvice Interface uses the Windows version of PC-Doctor.

The Service Platform contains a set of software modules that are common to many of GE Medical

Systems’ ultrasound and cardiology systems. This web-enabled technology provides linkage to

e-Services, e-Commerce and the iCenter, making GE Medical Systems’ scanners more e-enabled

than ever.

7-5-1 iLinq Interactive Platform Features

Many of the services of the Common Service Platform come from its integration with iLing. The following

list briefly describes iLing’s features:

* Web Server/Browser: Used by the Service Platform, as well as other Service Software.

e Connectivity: Provides basic connectivity between the scanner and the OnLine Center (OLC) or
the field engineer in the field.

e Configuration: Provides the interface to configure the various iLinq parameters.

e Contact GE: Enables the user to contact the OnLine Center and describe the problems with their
scanner in an easy and convenient way, using a one-touch switch.

* Interactive Application: Displayed in the form of HTML pages each time the browser starts. This
is the entry point for any user to start any iLing application.

7-5-2 Global Service User Interface

The Global Service User Interface (GSUI) is the pattern for the user interface. This interface standard

is followed by all modalities to achieve a common look and feel across all GE Medical Systems

products.

The user interfaces provided by the service platform are designed for GE Medical Systems personnel

and, as such, are in English only. At this time there is no multilingual capacity built into the Common

Service Interface.
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7-5-21 Service Log In

1) From the System Configuration window, make sure that iLing (the Common Service platform) is
enabled under the Technical Support tab, as shown in Figure 7-58 below.

System Configuration for Default Operator (Group: Default)

For authorized GE personnel only!

Hardware Settings

v UseFrontEnd ppp.  socond Re~ Power Supply Frequency: 50 Hz
Image Port: Mo board > Nominal ¥oltage: 220-240 ¥

Front Board: U7-3 {TR-U4) UPS: PowerCard450

Ex Keyboard: Revision 4 ViC: ¥1 [PC VIC) i
Mux Board: uz2 Mumber of Fans: 5 ~ v MOD Fan
Sound Board: Uer. 3

PCI Grabber: Falcon

WatchDog
iLing Settings: Save Restore v iLing

—

Figure 7-58 Technical Support - System Configuration

Cancel

2) Trackball to OK and press Select. The System Configuration window closes.

Note: If iLing was not found to be enabled in step 1, it is necessary to re-boot the system before
proceeding.

3) Trackball to the wrench icon . in the status bar at the bottom of the scanning screen and press
Select.

The Profile Manager window is displayed, as shown in Figure 7-59 on page 7-88.
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Profile Mana

Manage P

Figure 7-59 Profile Manager Window

ger
Welcome to Communicator

ords, and «

rofiles Start Communicataor

4) Select InSite from the Profile Name drop-down list to confirm the connection to the local host

OR

if you are running the application as a field engineer from a remote location, select Remote from
the Profile Name drop-down list.

5)

dialog box is displayed, as shown below:

Service Login

Hospital Name: GE Vingmed Ultrasound
System Type: Vind4
System ID: VIVIDA-PETSEA

|Select User Leve

|Enter Password

Figure 7-60 Service Login Dialog Box

6)

Note:
section, on page 7-90.

Trackball to the Start Communicator button and press Select. Wait a while, until the Service Login

Select Operator from the Select User Level drop-down list, and in the Enter Password field, enter
the password supplied by the OLC (this is updated on a frequent basis).

For a detailed description of the access and security levels, refer to the Access and Security

7-88
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7) Trackball to the Okay button and press Select. The GEMS Service Home Page window is
displayed, as shown below:

Error Logs TET: s Im=ge Buality Calibration Corfiguration Liilities Replacernant

f" ~ ~ -~ - a

Svstem Information System Health Information
| Hem | Dnformation |  Staws M  Hem |  Dnformaon |
Facilty  [FEMedicdSystemst | PoweOnHoms  Motdwlde 0

EREE
[Tempersbre 1 [50.5% D.0000 °C_#6.0000 °C [2.00 [p2.0000°C [52.0000°C

FProDiag Information

SodlogToASC  MotBoomed  [Sdwhld s BugomdProcss

Cwrrent Svstem Siatus

| Tem | Informatom | Siatus

GytnDas  SmAnglfaoos -
GyemTeme a0
bpplicaion Sefvwwe Dok [omme

Figure 7-61 GEMS Service Home Page Window

The GEMS Service Home Page window contains details of the system location, the system IP
address, the application status and other status information about the system. The navigation bar
at the top of the page enables you to select the required tool or application, as described in the
following sections:

*  Error Logs Page section, on page 7-90.

» Diagnostics Page section, on page 7-98.

+ Image Quality Page section, on page 7-111.
*  Calibration Page section, on page 7-111.

*  Configuration Page section, on page 7-112.
«  Utilities Page section, on page 7-113.

*  Replacement Page section, on page 7-127.

*  PM Page section, on page 7-127.

Note: When using the Common Service Desktop, do not iconify any of the Common Service
Desktop windows, as they will be located in the bottom-left corner of the screen (behind the
Service Desktop Manager window) and cannot be restored. Resize the windows with the
mouse, and move them as required to make room for other windows.
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7-5-2-2 Access and Security

The service interface has various different security and user levels. Users are only granted access to
the tools they are authorized to use, as described in the following table:

Table 7-1: Access and Security

User Level Access Authorization

Normally used in-house and protected with a special scanner configuration that is

Operator not allowed to leave the facility.

Administrator Use the OLC access method provided by iLing.

Access is protected with a physical media key (typically a CD-ROM) and a
External Services password. The contents of the media key determine the level of access and the
period of time for which access is granted.

Requires a network connection, a physical media key and knowledge of the

GE Service
password.

All access to the service interface is via the Network port, except for iLing. A modem on the scanner is
specifically intended for iLing use. Every access request, whether successful or not is logged in a
service access log that can be viewed by authorized users.

7-5-3 Error Logs Page

When the Error Logs page is selected (as shown in Figure 7-62 below), the log viewing options described
in the following sections, are available:

» Log Viewer section, on page 7-91.
* Log Browser section, on page 7-95.

Image Buality Calibration Configuration Litilitias Replacarnent Harme

- r r P - ; r

£3 Lops This is the Error.Ldg-App]iu:atiéﬂ-Area!
E] Log Viewer
8] Log Browser

Figure 7-62 Error Logs Page
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7-5-3-1 Log Viewer
When the Log Viewer option is selected in the left pane of the Error Logs page, the following five
categories are displayed, each of which enable you to view a number of different system logs.

( LoGs ¢ |(UTLITES £ |(SEARCH 4 |( FILTER 4 EXIT )

Figure 7-63 Log Viewer Menu Options

The Log Viewer is driven by the following high-level requirements:

Simple filtering of the scanner log(s) with filtering capabilities as a function of login access permissions.
Log visibility by all services modes.

Multiple instances of the log viewer.

Color-coded log entries for severity levels, as follows:

» Severity 1 - Green

+ Severity 2 - Yellow

» Severity 3 - Red

Support the transfer of logs to local or remote destinations.

7-5-3-1-1 Logs

The Logs option on the Logs Viewer menu enables you to view the following logs:

+ System: Displays all the system logs, including errors and additional details, as shown below:

( LoGs 4 |TLITES () |(SEARCH 4 |( FILTER ¢ EXIT )

Previous Page Next Page Refiesh
Page Mumber: 1
Bunday, Aug 17 10:06:38, 2003 [error [EchaC onfig [RELOAD_REZOURCE_FILES - Failed
Bunday,Aug 17 10:06:07, 2003 [exror [EchoConfig [RELOAD REZOURCE FILES - Failed
Euﬂday,Aug 17 100428 2003 |em:|r lScCom.mnnHarimt Ec?aﬁant::realCast: Megzal cast Empty: to int
Bunday,Aug 17 1004:18,2003 [exror EeOption [Dption database not loaded
Euﬂday,Aug 17 10:04:15,2003 |em:|r lEchnEDStrajn IFaj.led to register chent paramater
Bunday,Aug 17 10:04:15,2003 [exror [Echo2DEtrain [Failed to register client paramater
Euﬂday,Aug 17 10:04:15,2003 |em:|r lEchnEDStrajn IFaj.led to register chent paramater
Bunday,Aug 17 10:04:15,2003 [exror [Echo2DEtrain [Failed to register client paramater
Euﬂday,Aug 17 10:04:15,2003 |em:|r lEchnEDStrajn IFaj.led to register chent paramater

Figure 7-64 System Logs
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+ Power: Displays all the power logs, including errors, monitoring dates and values, as shown
below:
( LoGs 4 |TLImES 4 |(SEARCH 4 |(FILTER 4| _ EXIT )
Previous Page Next Page Refresh

Page Mumber: 1

Bunday, Aug 17 1005:1%,2003 tPc.wMon Lo ssz

Bunday,Aug 17 09:42:21,2003 lmfo Fowlion fn.552

[Thursday, Aug 14 20:26:52, 2003 finfo Powlion [t 657

Thursday, Aug 14 10:26:52,2003 finfo Fowlion [t.105

[Thursday, Aug 14 18:26:52, 2003 finfo Powlion [t 103

Thursday, Aug 14 17:26:52,2003 finfo Fowlion f.552

[Thursday, Aug 14 16:26:52, 2003 finfo Powlion 0353

Thursday, Aug 14 15:26:53,2003 finfo Fowlion fn.552

[Thursday, Aug 14 145309, 2003 finfo Powlion [0.000

Thursday, Aug 14 13:57:44, 2003 finfo Fowlion f.000

[Thursday, Aug 14 135544, 2003 finfo Powlion Lo ssz

Thursday, Aug 14 13:50:50, 2003 finfo Fowlion f.000

[Thursday, Aug 14 02:01 33,2003 finfo Powlion Lo ssz

Thursday, Aug 14 020133, 2003 finfo Fowlion fn.552

Figure 7-65 Power Logs

* Temperature: Displays all the temperature logs, including errors, monitoring dates and values,
as shown below:

( Logs 4 |(UTLTES £ |(SEARCH ¢ |( FILTER 4 EXIT )

Previous Page Next Page Refresh

Page Mumber: 1

Package Upper FEC Sensor
Bunday,Aug 17 10:05:12,2003 finfo Temphlon f32.0000 = 40 0000 =
Bunday, Aug 17 09:42:21,2003 finfo Temphion (32 0000 °C [z 0000 *C:
Thursday, Aug 14 20:26:52,2003 finfo Temphlon f32.0000 = [z 0000 =
[Thursday, Aug 14 19:26:52, 2003 finfo Temphion 30,0000 °C [z 0000 *C:
Thursday, Aug 14 18:26:52,2003 finfo Temphlon f30.0000 = [z 0000 =
[Thursday, Aug 14 17:26:52,2003 finfo Temphion (32 0000 °C [z 0000 *C:
Thursday, Aug 14 16:26:52,2003 finfo Temphlon f30.0000 = [z 0000 =
[Thursday, Aug 14 15:26:53, 2003 finfo Temphion 30,0000 °C [z 0000 *C:
Thursday, Aug 14 14:33:00,2003 finfo Temphlon f30.0000 = [z 0000 =
[Thursday, Aug 14 13:57 44,2003 finfo Temphion 30,0000 °C [z 0000 *C:
Thursday, Aug 14 13:53:44, 2003 finfo Temphlon f30.0000 = [z 0000 =

Figure 7-66 Temperature Logs

NOTE: Upper FEC Sensor = sensor inside the Front End
Lower FEC Sensor = sensor inside the AC Distribution Box
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7-5-3-1-2 Utilities

The Utilities option on the Logs Viewer menu enables you to access the following log utilities:

Plot Log: Enables you to view the results of the Temperature or Power logs in graphical format.
Select Power or Temperature from the Log option on the Logs Viewer menu, and then select
Plot Log to display the results as shown below:

==

Frequency of Occurance

B infa

W Efrar

PACKAGE

Figure 7-67 Plot Log Window

Plot Page: Enables you to view the results of the System log in graphical format, showing the
distribution of the log information according to packages. Select System from the Log option
on the Logs Viewer menu, and then select Plot Page to display the results as shown below:

==

Frequency of Occurance

PACKAGE

Figure 7-68 Plot Page Window

m echorepbroker(0x324)
m scoption(Dx324)

o scjob(0x324)

| reportmanagerpackx34
oimageportDxd48)
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7-5-3-1-3 Search
The Search option on the Logs Viewer menu enables you to enter case-sensitive text that you
want to filter from the logs or pages that you are currently viewing, as shown below:

( Logs ¢ |TiLmES ¢ |(SEARCH ¢ | FILTER 0 EXIT )

Enter Search String
E—

Figure 7-69 Search for Text in Log or Page

7-5-3-1-4 Filter
The Filter option on the Logs Viewer menu is available to users with the GE Service access level.
Select the System Logs option to select default options that you want to filter from the System

Logs, as shown below:

( LoGs 4 |TiLITES ¢ |(SEARCH 4 |( FILTER ¢ EXIT )
System Logs
Filter
Select Error Level
® Error ® arning ® Debug ® Info
Select Package
ScDicom

Figure 7-70 Filter Options
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7-5-3-1-5 Exit
The Exit option on the Log Viewer menu enables you to exit the Log Viewer. Select the Exit Log

7-5-3-2

Viewer option to return to the Common Service Desktop.

Figure 7-71 Exit Option

Log Browser

When Log Browser is selected in the left pane of the Error Logs page, you can browse through the

Exit Log Viewer

different log categories. All the logs that were generated during the past 3 months are listed under Logs

Available on System, as shown in Figure 7-72 below:

Figure 7-72 Log Browser
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Each system re-boot will generate a new log file; each log file can be viewed by selecting the
appropriate link, as shown in the example in Figure 7-73 below:

Irnage Quality Calibration Configuration Utilities Replacarment
~ - -~ F i ~

8] Log Browse

* _— -
System Log File
Displayed

Note: 2 signifies the second reboot of that day

Figure 7-73 Viewing a Log File
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If required, a log file can be saved using the Save function from this screen (Figure 7-73) (i.e, when you
are connected to the system remotely), or you may save the file to a floppy disk on the system itself.

Only three log files may be reviewed in the field:
+ DiagErr
+  Systeminfo

* errorlog

For all others, the information contained within the log file would be meaningless since it needs to be
reviewed on an actual system and cannot be analyzed remotely.
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7-5-4 Diagnostics Page

The service platform uses a web-controlled user interface to provide access to common service
components and perform diagnostics. There are two types of diagnostics:

» 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.

* Non-Interactive: The tests are performed without the user’s intervention.

When the Diagnostics page is selected, as shown below, the options described in the following sections
are available:

»  Utilities section, on page 7-99.

*  PC Diagnostics section, on page 7-103.

Front End Diagnostics section, on page 7-107.

Calibration Configuration LHilities

- r .

{3 Diagnostics Instructions
# (] Utilities

'{:I FrorEEnd Disshostin Press the "Ezecute” button to start.

=3 PC Diagnostics Previous Status

=y Non-Interactive Tests
fH_] CPTT Tests

*_1 Hard Drive Tests

7] Memory Tests

{1 CD/DYD Drive Test
(1 Video Test

[ TISE Test

-7y PCI Board Configuratio
B SCS5IDevice Test

By AGP Video Card Test

£
£
£
£
£
£

Figure 7-74 Diagnostics Page
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7-5-4-1

7-5-4-1-1

7-5-4-1-2

7-5-4-1-3

7-5-4-2

Diagnostics Page

When a test is selected in the left pane of the Diagnostics page, the right pane is divided into three
frames, as shown in Figure 7-74 on page 7-98.

Instructions Frame
The Instructions frame displays a test-specific HTML page, or the default instructions HTML page.
Status Frame

The Status frame displays the last known status for the particular diagnostic. When a new
diagnostic test is performed, the Status frame displays the current status of all test results.

Control Frame

The Control frame enables you to control the diagnostics and provide feedback. The background
color of the Control frame is initially grey. Upon completion of a diagnostic, the background color
changes to indicate the completion status - either Red (fail), Green (pass) or Grey (abort).

» Execute Button: Enables you to start a selected diagnostic test. Once the diagnostic is
running, the Execute button becomes the Abort button, enabling you to stop the diagnostic.

* Loop Count Field: Enables you to enter the number of times that the diagnostic test should be
performed. Any numeric value between one and four digits can be entered. This field is queried
after you press Execute to start a diagnostic test.

* TextField: Displays a short starting or aborting message, as well the diagnostic completion status.
* Progress Indicator: Displays the test progress.
Utilities
When the Utilities option is selected in the left pane of the Diagnostics page, the following operations
can be performed (refer to Figure 7-75):

» Disruptive Mode: Enables you to put the unit into Disruptive Mode, required in order to perform all
the Front End diagnostics, as described in the Front End Diagnostics section, on page 7-107. When
this mode is requested by the OLC or by the field engineer, the user will be asked to confirm
Disruptive Mode by clicking the Yes button, as shown below:

Image Buality Calibration Corfiguration Liilities Replacernant

- r & T r

3 Diagnostics Disruptive Mode Ultility

=iy Uilities
@ Disruptive Mode
% Eeset Power Supply

% Eestart Scanner Software Disruptive Mode Status: Disabled
“E Save System State to Log mall
] Front End Diagnostics Do you want to ENABLE disruptive mode?
{1 PC Diagnostics + Info If you are InSite, thiz can be enabled only with Customer/Operator
Confirmation

Figure 7-75 Request for Disruptive Mode
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* Reset Power Supply:  Enables you to reset the Front End power supply:

< Diagnostics Instructions
=y Utilities

@ Disruptive Mode

% Reset Power Supply

‘@ Eestart Scanner Software
B4 Save System State to Log
#{ ] Front End Diagnostics

f{_] PC Diagnostics

Prezs the "Execute” button to start.

Previous Status

Figure 7-76 Reset Power Supply

7-100 Section 7-5 - Common Service Interface



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3

VIVID™ 4 SERVICE MANUAL

+ Restart Scanner Software: (System Shutdown) Enables you to remotely shutdown or restart the

system.

Irnage Guality Calibration Configuration Litilities

4 . . re

‘3 Diagnostics Instructions
=y Ttilities

@] Disruptive Mode

% Reset Power Supply

‘% Restart Scanner Software
Save System State to Log
] Front End Diagnostics

f{ ] PC Diagnostics

FPress the "Ezecute" button to start,

Previous Status

Figure 7-77 Restart Scanner Software
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+ Save System State to Log: This performs the same system operation as that initiated when
pressing <Ctrl> F or <Alt> D.

Error Logs riost Im=ge Buality Calibration Corfiguration IHilities Replacernant

r @ T a

‘2 Diagnostics

= Utlities
(8] Disruptive Mode

% Feset Power Supply

1@ Eestart Scanner Software
B Save System State to Log
{1 Front End Diagnostics

f_] P Diagnostics

Instructions

Press the "Execute” button to start.

Previous Status

Figure 7-78 Save System State to Log
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7-5-4-3 PC Diagnostics
When PC Diagnostics is selected in the left pane of the Diagnostics page, the diagnostic tests
described in the following sections can be performed:

* CPU Tests section, below.

* Hard Drive Tests section, on page 7-104.

»  Memory Tests section, on page 7-104.

* DVD/CD-ROM Drive Tests section, on page 7-104.
» Video Test section, on page 7-105.

»  PCI Board Configuration Test section, on page 7-105.
NOTE: The USB Test is also listed under PC Diagnostics, but should not be used.

7-5-4-3-1 CPU Tests

When PC Diagnostics is selected in the left pane of the Diagnostics page, the following CPU
diagnostic tests can be performed:

* CPU Test (All): Performs a battery of tests on your CPU to ensure that it is working properly.
All the remaining tests are performed as part of the CPU Test.

* CPU Registers: Tests the CPU Registers using the default test patterns. On 32 bit CPUs, the
extended registers are also checked. If errors are detected, the failed registers are listed.

* CPU Arithmetics: Tests the proper function of the arithmetic commands ADC, ADD, DEC,
DIV, IDIV, IMUL, INC, MUL, SBB and SUB with 16 and 32 bit operands. If errors are detected,
the failed commands and operands are listed.

+ CPU String Operations: Tests the proper operation of the string commands LODS, MOVS,
SCAS and STOS with 8, 16 and 32 bit operands. If errors are detected, the failed commands
and operands are listed.

* CPU Logical Operations: Tests the proper operation of the logical operations AND, NOT, OR
and XOR with 16 and 32 bit operands. If errors are detected, the failed operands are listed.

+ CPU Math Registers: Tests the coprocessor register stack, pointers and commands FLDLZ,
FLDPI, FLDLN2, FLDLG2M FLDL2T FLDL2E and FLD1. If errors are detected, the failed steps
and commands are listed.

+ CPU Math Commands: Tests the coprocessor commands FBLD/FBSTP, FLD/FST, FXCH,
FCOM, FICOM, FTST, FXAM and FUCOM. If errors are detected, the failed instructions are
listed.

« CPU Transcendental: Tests the coprocessor transcendental commands F2XM1, FPATAN, FPTAN,
FYL2XP1, FCOS, FSIN and FSINCOS. If errors are detected, the failed commands are listed.

«  CPU MMX Arithmetic: Tests the MXX commands PADD, PSUB, PMUL and PMADD. If errors
are detected, the failed commands are listed.

*+ CPU MMKX Logical: Tests the MXX commands PAND, PANDN, POR and PXOR. If errors are
detected, the failed commands are listed.

« CPU MMX Shift: Tests the MXX commands PSLL and PSRL. If errors are detected, the failed
commands are listed.

« CPU MMX Data Transfer: Tests the MXX commands MOVD and MOVQ. If errors are
detected, the failed commands are listed.

e CPU MMX Misc.: Tests the MXX commands PCMPEQ, PCMPGT, PACKSS, PACKUS and
PUNPCK. If errors are detected, the failed commands are listed.

Chapter 7 - Diagnostics/Troubleshooting 7-103



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

7-5-4-3-2 Hard Drive Tests

When PC Diagnostics is selected in the left pane of the Diagnostics page, the following hard drive
diagnostic tests can be performed:

* Hard Drive Test (All): Performs a battery of tests to examine the hard drive and ensure that it
can perform all its functions. All the remaining tests are performed on the hard drive to ensure
that the hard disk controller and the drive mechanism are working correctly. The disk surface
itself is also checked. This test may take over ten minutes.

« Hard Drive Linear Seek: Moves the hard disk drive heads from track 0 to the maximum track
one track at a time.

+ Hard Drive Funnel Seek: Moves the hard disk drive heads in a funnel fashion (from the first
track to the last, then to the second track, the second last track, the third track and so on).

* Hard Drive Surface Scan: Scans the surface for defects on the hard disk drive.
7-5-4-3-3 Memory Tests

When PC Diagnostics is selected in the left pane of the Diagnostics page, the following memory
diagnostic tests can be performed:

+ Memory Test (All): Uses 18 test patterns to test memory locations. If errors are detected, the
address of the block in which the error was detected is shown. During testing, these diagnostics
will also look for parity errors and other exceptions. If encountered, these are added to the test
log as errors.

* Memory Pattern Test: Uses several test patterns to test as much memory as possible.

* Memory Parity Test: Checks for parity errors on the memory bus during intensive string
transfer operation. If an error is detected, the address of the failed block is displayed.

7-5-4-3-4 DVD/CD-ROM Drive Tests

When PC Diagnostics is selected in the left pane of the Diagnostics page, the following DVD/
CD-ROM diagnostic tests can be performed. Seek tests ensure that the drive can access all
locations on a disk, while Read tests ensure that the drive can read all the data.

+ DVD/CD-ROM Test (All): Examines the DVD or CD-ROM drive to ensure that it is working
properly. You can use either a data CD-ROM disk or a DVD disk for these tests, You cannot
use an audio CD for this test.

< DVD/CD-ROM Linear Seek: Tests that all the locations on a DVD or CD-ROM disk can be
accessed in a linear fashion, from the first to the last.

- DVD/CD-ROM Random Seek: Tests that all the locations on a DVD or CD-ROM disk can be
accessed randomly.

- DVD/CD-ROM Funnel Seek: Tests that all the locations on a DVD or CD-ROM disk can be
accessed in a funnel fashion, from the first to the last, then from the second to the second last,
and so on.

« DVD/CD-ROM Linear Read: Reads the data on the DVD or CD-ROM disk in a linear fashion,
from the beginning to the end.

+ DVD/CD-ROM Random Read: Reads the data on the DVD or CD-ROM disk randomly.
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7-5-4-3-5 Video Test

When PC Diagnostics is selected in the left pane of the Diagnostics page, the following video
diagnostic tests can be performed. These tests use 18 test patterns to fill the video buffer, testing
your graphics acceleration and text output

+ Video Test (All): Test the system’s video capabilities. This involves testing the memory, testing
the graphics acceleration and testing the text output. You can follow the tests being performed
on the monitor. This test can be cancelled at any time by pressing <Esc> on the keyboard.

+ Video Memory: Tests the video memory by filling the video buffer with 18 test patterns, one
pattern at a time. These tests fill the entire screen with a single color.

+ Video Data Transfer: Tests the graphics acceleration part of the video controller. This test fills
the screen with black and white concentric squares, and rectangles of various sizes and colors.
If errors are detected, the locations of the problems are displayed.

* Video Text Output: Prints a text string in random sizes and colors to test the video device
driver and video controller.

7-5-4-3-6 Frame Grabber Test

Testing for proper operation of the Frame Grabber Board is achieved by performing the Video
Grabbing Test. For details, refer to the Video Grabbing Test on page 4 - 4. For information regarding
the video grabbing calibration procedure, refer to Video Grabbing Calibration on page 6 - 14.

7-5-4-3-7 PCI Board Configuration Test

A Peripheral Component Interconnect (PCI) bus is a fast standard bus that is common in Pentium
systems. When PC Diagnostics is selected in the left pane of the Diagnostics page, PCI diagnostic
tests can be performed to ensure that the PCI bus is working up to speed. The motherboard is
scanned to verify the configuration space and to ensure that the diagnostics can communicate with
the board.

7-5-4-3-8 Keyboard Test

When PC Diagnostics is selected in the left pane of the Diagnostics page, the keyboard diagnostic
tests can be performed. After selecting your keyboard type from the drop-down list, click the Test
button. The PCDR Keyboard Test window is displayed, showing all the keyboard keys. Press each
key on the keyboard once and ensure that the corresponding keys on-screen are removed from
view. If a key is not removed, that key may be damaged and need to be replaced or repaired. Click
the Reset button to reset the keyboard, or click the Close button to exit the test.

%) PCDR Keyboard Test

= removed if the |-=:.E=_','

ALT +R.
Re
ES {F10 |F11 [E12| [Pt | Ser |Pse
Ine Hm PUp  MNum
Del End PDn
Enter
Shift Up

Control Spacebar Al Control <~ Dn -

Figure 7-79 PCDR Keyboard Test Window
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7-5-4-39 Audio Test
The audio test option is not enabled.

7-5-4-3-10 Monitor Test

When PC Diagnostics is selected in the left pane of the Diagnostics page, the following monitor
diagnostic tests can be performed, as shown below:

%3 Monitor Test

Combination T

Caombin: s Gresl Blue

Figure 7-80 Monitor Test

+ Combination Test: Checks the monitor alignment, color depth and monitor resolution. Four
cross hairs are placed in each corner of the screen, as well as RGB spectrum arrays and
horizontal and vertical alignment bars.

» Solid Color Test: Tests the panel display on laptops and LCD screens. This test display a solid
color on the screen to ensure that all the color pixels are operating correctly.

* VESA (Video Electronics Standards Association) Test Patterns: Checks luminance,
geometry and focus. These tests are designed for professional measurement use.
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7-5-4-4

NOTE:

Front End Diagnostics

When the Front End Diagnostics option is selected in the left pane of the Diagnostics page, the same
tests as those performed by pressing <Ctrl+F11> during regular operation, can be conducted. Both
Non-interactive (see Figure 7-81 [or Figure 7-82]) and Interactive (see Figure 7-83) tests may be
performed. However, the Interactive tests require the use of specific probes.

To avoid failure alarms during the Front End diagnostics tests, disconnect all probes that are not
required to perform the test.

Image Buality Calibratian Configuration Lttilities

r r P

{3 Diagnostics Instructions
# ] TUtlites
=4 Front End Diagnostics

FPress the "Ezecute" button to start,

IE'E Ien-Interactive Tests I Previous Status

B3 RFI

~um Eelf Test

=3 Beam Former

-2 BF Board Test

B { ] Partial Tests

ez ADC Test

=3 Front Board

-2 Receive Test

-2 Receive Low Freeue
-2 BAM Test

<% Port Test

EH WX

(] Normal Channels Test

| S N

Figure 7-81 Non-Interactive Tests (Systems with RFI Configuration)
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Error Logs Diagr 0 tios Image L?_ualit-_.'f Calibration Carfiguration UHilities Replacernant FM

Instructions

{3 Diagnostics

E ] Ttilities

E"a Front End Diagnostics
=3 Non-Interactive Tests
=y Image Port

2 Self Test

=3 VME Bus

% Vme Com Test
=3 EFT Board

2 Self Testl

58 Self Test2
By FEC

2 Self Test

. ?,% BF Cache Test
-2 TEE Temp Test
-2 Pencil ID Test
=3 Beam Former
-2 BF Board Test
B} Partial Tests
-3 ADC Test
=3 Front Board

=25 Recerve Test
-2 Recetve Low Freque
s BAM Test
<=2 Port Test

B MUK

'{:I Mormal Channels Test

Press the "Execute” button to start.

Previous Status

Figure 7-82 Non-Interactive Tests (Systems with RFT Configuration)

For information on performing a specific Non-interactive test, refer to the appropriate section, as follows:

« REFI - see Radio Frequency Interface (RFI) Diagnostic Tests (for RFI
Configuration) on page 7 - 11
OR (for systems with RFT Configuration):

- Image Port - Image Port (IMP) Diagnostic Tests (for RFT Configuration) on page 7 - 13.
- VME Bus - VME Bus (VME) Diagnostic Tests (for RFT Configuration) on page 7 - 15.
- RFT Board - RFT Diagnostic Tests (for RFT Configuration) on page 7 - 17.
- FEC - Front End Controller (FEC) Diagnostic Tests (for RFT Configuration) on
page 7 - 19.

* Beam Former - see Beamformer (BF) Diagnostic Tests on page 7 - 21.

* Front Board - see Front Board Assembly (FB) Diagnostic Tests on page 7 - 26.

«  MUX - see MUX Diagnostic Tests on page 7 - 48.
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Diagrastics mage Quality  Calibration Corfiguration  Uilities

% ,) (o r .

Instructions
{4 Diagnostics

(] Utdlities Press the "Execute” button to start.

=1y Front End Dhagnostics
#1 MNon-Interactive Tests

|E|"E Interactrve Tests I

= Front Beard

=4y Transmit Test

&% Start Test

=“ 3 Pencil Probe test

Sy Partial tests
=3 Pulser 1
E ”@;‘J Open Test
5% Close Test
=Y Pulser 2
5% Open Test
t{% Close Test
=4y TR. Switch Test
S Socket 1 (right)
5 Pulser |

Previous Status

&3 PulserZ
B3 Socket 2 (left)

- Pulser 1
% Pulser 2
=i FLA Tumper Test
=3 Socket 1 (right)

=y Partial tests
=1y Pulser 1

. % Open Test

@ Close Test

(] Pulser 2

F{ Socket 2 (left)

f I

Figure 7-83 Interactive Tests

NOTE: Interactive tests are performed on the Front Board only.
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For information on performing a specific Interactive test, refer to the appropriate section, as follows:

. Transmit Test - see Transmit Test on page 7 - 29.
. FLA Jumper Test - see FLA Jumper Switch on page 7 - 31
. TR Switch Test - see TR Switch Test on page 7 - 39.

Note: Onthe TR Switch Test, Socket 1 and Socket 2 relate to which socket the probe is plugged
into. Select the appropriate Pulser.

. Pencil Probe Test - see Pencil Probe Test on page 7 - 41.

7-110 Section 7-5 - Common Service Interface



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

7-5-5 Image Quality Page

When the Image Quality page is selected, as shown below, you can verify and calibrate image quality.

Calibration Configuration Litilities

Figure 7-84 Image Quality Page

Note: This page is not populated in this version.

7-5-6 Calibration Page

When the Calibration page is selected, as shown below, you can perform different calibration
procedures, as described in Chapter 6 - Service Adjustments.

Di agriosti cs Irnage Buality it Corfiguration LHilities Replacernant

‘2 Calibration ‘ Thiz 1z the Calibration Application Area |

Figure 7-85 Calibration Page

Note: This page is not populated in this version.
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7-5-7 Configuration Page

When the Configuration page is selected, you can configure the GSUI (InSite). No changes should be
made in this page without the help of GE Medical Systems Service Personnel, as any modifications
made by untrained personnel can cause damage to the ultrasound unit.

Irnage Guality Calibration a Litilities

© O Q| €

‘3 Configuration
9] Software Options Interface.

Figure 7-86 Configuration Page

Note: This page is not populated in this version.
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7-5-8 Utilities Page

When the Ultilities page is selected (as shown below), a variety of Windows 2000 utility tools are
available to indicate the status of the system, in addition to various other tools.

EMS Service Home Page - Netscape

‘3 TilitiesTools

=4 Windows 2000 Utlities
(9] Disk Usage

[9] IP Configuration

9] Metwork Status

[#] Windows 2000 Services
~[8] User Accounts

[3] Shared Resources
~FY Bystem Shutdown

|#] Disk Defragmenter
EH Scanner Tilities

% System Shutdown
9] ResetDatabase

[8] Clean Userdefs

f_] ProDiags Confisuration
9] Ling Configuration Ttility

This iz the ThilihesTools Application Areal

Figure 7-87 Utilities Page

7-5-8-1 Windows 2000 Utility
The information accessed under Windows 2000 Utilities are:

* Disk Usage

* IP Configuration -

* Network Status

e Windows 2000 Services

e User Accounts

e Shared Resources -

* System Shutdown -

shows the amount of hard disk space available, and the size
already utilized.

shows the IP configuration of the different remote devices - such
as, the network or the modem.

shows the communication status of active connections on the
network.

shows which services (applications) are currently active on
Windows 2000.

shows the internal account information that was provided and set
up on the system by the OLC.

indicates the resources being shared by the system.

There are three options provided (see Figure 7-88):
Restart System - restart the application
Shutdown System - total shutdown of the system

Retain Disruptive Mode- request to perform diagnostics remotely
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e TilitiesTools
= Windows 2000 Utilities

Errar Logs Dizg ] Irnzge Quality

© @

~{8] Disk Usage

~[#8] IP Configuration

~[8] Network Status

8] Windows 2000 Services
(8] Tser Accounts

~[#] Shared Resources

-7 System Shutdown

~{8] Disk Defragmenter

= Scanner Ttilities

i System Shutdown
8] Reset Database
@] Clean Userdefs

#1 ProDiags Configuration
- [9] iLing Configuration Ttility

Calibration

~

® Eestart System

B E.etain Disruptive Mode 7

Systemn Shutdown Page

® Shutdown System

Figure 7-88 System Shutdown
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7-5-8-2 Scanner Utilities
The functions accessed under Scanner Ultilities are described below.

* System Shutdown - There are three options provided
(described on previous page - also see Figure 7-88)

* Reset Database - used to empty the database and reset a new one
(see Figure 7-89 below).

Diagricstics Imnage Buality Cali I:nrat_i an Configuration Replacernant.

: > i & r o

3 TlitiesiTaols
Ey Windows 2000 Utilities

L

] Dick Tage Instructions
(8] IP Configuration

Thiz tool will reset the systewm database to an ewpty one
9] Metwork Statu
ETW 0T anls
@ Windows 2000 Services MOTE: Backup the database and any images if needed.
@ Teer & ccounts Uze the application's backup and restore feature under Uti

@ shared Besources Once the process iz completed successfully, you should restart t
System Shutdown with fresh database

{@] Disk Defragmenter
3 Scanner Utilities

B System Shutdown
@ Eeset Database

9] Clean Userdefs

{1 ProDiags Configuration
(@] iLing Configuration Utility

Figure 7-89 Reset Database

WARNING: THIS PROCESS IS IRREVERSIBLE! Before proceeding, make sure you have a
A complete backup of the existing database.

When selecting Reset Database, the following warning message is displayed:

Click OK to proceed.
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JAN

i Tilities/Tools
=3 Windows 2000 Utilities
@] Disk Usage

8] IP Configuration

@] Netweork Status

(@] Windows 2000 Services
@] TUser Accounts

@] Shared Resources

B System Shutdown

@] Disk Defragmenter

E 3 Scanner Utilities

-~ System Shutdown

@] Eeset Database

8] Clean Tserdefs

#1{1 ProDiags Configuration
(9] iLing Configuration Utility

* Clean UserDefs - used to clean all user-defined settings and restore the default

settings

Image: Buality Calibration Configuration 2 - Replacement FM

o r @ \ D (@ =

default walues.

MOTE :

Figure 7-90 Clear User-defined Settings

Instructions

Thiz tool will clean all the user-defined settings so

Ee sure to backup the current settings 1if you want to use f
Uze the application's backup and restore feature under Uti

that the 4

CAUTION: THIS PROCESS IS IRREVERSIBLE! Before proceeding, make sure you have a
complete backup of the current settings if they will be required in the future.

When selecting Clean Userdefs, the following warning message is displayed:

3.249.85.53 - [JavaScript Application]

the current copy

After making a back-up copy of the current settings, click OK to proceed.

NOTE: This function performs the same procedure as that of Restore Factory Presets (accessed under the
System Configuration window - System tab).
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7-5-8-3 ProDiags Configuration
7-5-8-3-1 ProDiags Browser

1) Select the Prodiags Browser under the Configuration Utility option. The following message is
displayed.

Connecting to host, Please wait...

250

Java Applet Window

Wait a few minutes, until the following screen is displayed.

Error Logs Dizg) oS Image Buality Calibration Configuration § L Replacernant Horie

@ r 2 & r . r

‘3 Utilities/Tools Proactive Diagnostics
'{:I Windows 2000 Tlities

'{:I =canner Utilites Schedule 1

=4 ProDiags Configuration

B T Dinus Browser Schedule Management

9] File Transfer Configuration Schedule Management provides the following functionalities

@ iLing Configuration Ttility 1. Add a task to the schedule

2 Delete a task from the schedule
3. Wiew the schedule
Task lterations Day Hour Minute Type

FLOG 1 Daily 05 A ao Background
PassChg 1 Daily 05 A 30 Background
pd_Housek. . |1 Daily 04 A 30 Background
pd_ASC_Mo. |1 Daily Huourly 28 Background
ChkLongs 1 Daily 12 Pm ao Background
ChkLongs 1 Daily 04 P ao Background |
ChkLongs 1 Daily 0s P ao Background |
ChkLongs 1 Daily 12 Al ao Background |
ChkLongs 1 Daily 04 A ao Background |
ChkLongs 1 Daily 08 A ao Background |
healthpg 1 Daily 04 A 45 Background |
IIP_Housek... |1 Daily 06 Al 12 Background
IIP_Housek... |1 Daily 12 Pm 12 Background ||

Figure 7-91 ProDiags Browser - Schedule

The Schedule tab indicates the tasks that are scheduled, and on which date they are scheduled, and
their frequency. It also indicates the type of operation - Background or Foreground.
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Calibration

f-

‘A Ttilities/Tools

# () Windows 2000 Utilities

'{:I Scanner Thlities

Elﬁ ProDiags Configuration
18] ProDiags Browser

- [#] File Transfer Configuration

(@] iLing Configuration Utility

iguration

(@

Proactive Diagnostics

Horrie

f"

Task Management

Task Management provides the following functionalities

1. Installing a task into the system
2. Delete a task from the system

3. Execute a task manually

Task Task Description Type Scheduled Results
ChkLogs Check System ... |Background ViCE 0
dialout_test checks mode... |Background Mo 0
FLOG Report Failed ... |Background ViCE 0
healthpg Creates the He.. |Background ViCE 0
iipHealthPage |Createsthe G.. |Background Mo 0
IIP_Housekee... |Cleans up the | |Background ViCE 0
Pas=Cha Report system . |Background ViCE 0
pd_ASC_Motify |Dials and tran... |Background ViCE 1
pd_Housekee... |Cleans up the . |Background ViCE 0
SendlLogsToA.. |Send Logs tot.. |Background ViCE 0

Figure 7-92 ProDiags Browser - Task

The Task tab indicates all the tasks that are available for activation. This also indicates which tasks are
scheduled, and their type.
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Irnzge Guality

—

o TilitiesiTools

#(] Windows 2000 Utilties
'{:I Scanner Uilities

=y ProDiags Configuration
18] ProDiags Browser

- {8 File Transfer Configuration
{#] iLing Configuration Utility

Calibration

Proactive Diagnostics
k | Time Slot L

Time Slot Management

Tirme Slot Management provides the following functionalities
1. Create a new time slot

2. Delete a time slot
3. Wiew time slots

SlotMo | ‘WeekDay | StatHour | StatMinute | EndHour | End Minuts

Figure 7-93 ProDiags Browser - Time Slot

The Time Slot tab indicates the time slots available for setting tasks.
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Image Guality Calibration Configuration

- (g

3 Utilities/Tools

# () Windows 2000 Utilities

'{:I Scanner Thlities

Elﬁ ProDiags Configuration
18] ProDiags Browser

18] File Transfer Configuration

@] iLing Configuration Utilty

Proactive Diagnostics

| Log & Result |

Log & Result Management

Log Result Management provides the following functionalities
1. Wiew a result file

2. Delete selected result files

3. Delete old result files

Sl Mo File Mame

hk_reall2228

Task Mame
pd_ASC_Motify

Figure 7-94 ProDiags Browser - Log and Result

The Log & Result tab indicates the logs and results of any tasks that have been performed.

At any of the above-mentioned tabs, you can Add or Delete a task from the list of displayed tasks.

7-120 Section 7-5 - Common Service Interface



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

7-5-8-3-2 File Transfer Configuration

The File Transfer Configuration utility can be used to transfer files to the GE Service center. Follow
the on-screen instructions as shown below.

Error Logs iag et Image Buality Calibration Configuration iliti Replacernant

e O 9 2

Figure 7-95 File Transfer Configuration
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7-5-8-3-3 iLing Configuration Utility

When the iLinq Configuration Utility option is selected in the left pane of the Configuration page (see
Figure 7-96 below) - the InSite Interactive Platform Configuration window is displayed, as shown in
Figure 7-97 on page 7-123.

Error Logs i iz Image Guality Calibration Configuration i Replacament

F e ~ -

Figure 7-96 iLinq Configuration Utility
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Click Accept and select the modem device as the communication device to the OLC in the Device
Connection tab, also shown below.

[ ripconfig = x

InSite Interactive Platform Configuration

Proprietary Agreement Acceptance

Permission for the use of this sofiware and related documentation (herein
called “Material*} by persons other than GE Medical Systems employees
is NOT GRANTED. A license io use operating and hasic service sofiware
does NOT exiend to or cover this material. Also, a license io use
Advanced Service Material does NOT exiend to or cover this Material.

If you are a GE Medical Systems employee, you are authorized io use this
maierial. If you are nota GE Medical Systems employee, you DO NOT have
permission from GE Medical Systems fo load, list, execute, copy, alter,
decompile, reverse assemble the sofiware or copy the related
documentation. This material is protecied by Copyright and Trade Secret
laws, the violation of which can result in civil damages and criminal
Pprosecution.

If you are not a GE Medical Systems employee, you must exit this program
immediately by selecting the Decline hutten.

GE Medical Systems employees may select the ACCEFT button three (3) times
1o proceed.

DECLINE || ACCEPT |

Status: 1IF Configuration Tool Ready for Input. ‘ EXIT

InSite Interactive Platform Configuration
| Information | ProDiags | Device Connection | InSite Chechout |
C ction Device Configuration

Last Updste: NOT Configured

Device Connection Type |Modem ¥

Select the InSite Connection Type ahove, or select the Modem settings given helow and Press

APELY - To update the modem and modem configuration files with
model and country defaulis.

CUSTOM - For other modem seitings.
Dial-out Prefix Dialing mode

Modem Type Country
| Ml Tech MTS6342E4 V.90 M [ Defauit - an Others M
CPU Serial Port Name CPU Serial Port Speed

cows = [ <]

Status: 1IP Configuration Tool Ready for Input. | EXIT ‘

Figure 7-97 InSite Interactive Platform Configuration
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Contact the OLC to receive all the setup information required for the InSite Checkout tab, as shown
below. When all the settings have been entered, click the CHECKOUT NOW button twice. The OLC will
attempt to communicate with your ultrasound unit via the modem. The unit should be connected to a
direct telephone line, so that the OLC can dial in directly to the scanner.

E&npconfia B X
InSite Interactive Platform Configuration
(Information | ProDiags | Device Connection | InSite Checkout |
InSite Checkout
Last Updute: NOT Configured
To Perform an InSite Checkout:

L. Verify all Tah information has heen updated.
2. Select one of the buttons helow.

CHECEOUT NOW - Requires the FE to Call ihe suppori cenier.
Enables the OLC to complete the InSite Checlout process.
The IIP Configutation tool may be exited at any time
after ackmowledgment of the *Configure InSite Now™ window.

DISABLE INSTTE - InSite Disabled uniil P Configuration is run again
and the Device Connection is re-configured.

AUTO CHECKOUT - Use ihis if InSiie for this site has heen checked-out
successfully at least once in the past and ProDiags has heen configured.

Host List InSite IP Address

127.0.01 localhost
Router IP Address

boo o [ b ] ]

CHECKOUTNOW | DISABLEINSITE |

Status: | EXIT ‘

Figure 7-98 InSite Checkout Tab

7-124

Section 7-5 - Common Service Interface



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3

VIVID™ 4 SERVICE MANUAL

iLinq IP Save/Restore

The iLinq IP Save/Restore utility, which is accessed from the System Configuration window (under the
Technical Support Tab), will allow you to save the iLing IP settings to the hard disk, as described below.

iLing IP Save Procedure:

1) In the System Configuration window, click on the Technical Support tab - see Figure 7-99 below.

System Configuration for Default Operator (Group: Default)

For authorized GE personnel only!

Hardware Settings

v Use FromEnd  pop.  socond Re -
Image Port: Mo board -
Front Board: U7-3 (TR-U4)

Ex Keyboard: Revision &

Mux Board: uz2

Sound Board: Uer. 3
PCI Grabber: Falcon

ilLing Settings: Save Restore

Power Supply Frequency: 50 Hz
Nominal Voltage: 220-240V

UPS: PowerCard450

VIC: V1 [PC VIC] -
Number of Fans: 5 ~ + MOD Fan

Cancel

Figure 7-99 Technical Support Tab

2) Trackball to iLing Settings: Save and press Select.

The system saves the presets to the disk.

3) TRACKBALL to OK and press Select. The scanning screen is re-displayed.

Chapter 7 - Diagnostics/Troubleshooting
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iLing IP Restore Procedure:

When required (for example, after software re-installation), you can perform Restore of iLinq IP settings
from the hard disk, as follows:

1) From the System Configuration window (under the Technical Support Tab - refer to Figure 7-99,
above) trackball to iLing Settings: Restore and press Select.

A blank screen appears; wait for a while until the phone and modem options message is displayed
then TRACKBALL to OK and press Select.

2) Wait while the restore process is running - this may take a while.
When complete, a message is displayed prompting for system shutdown.

3.) Perform a full system shutdown, then re-start the Vivid™ 4 system.

The restored iLing IP settings will now be operational.
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7-5-9 Replacement Page

When the Replacement page is selected, as shown below, part replacement details and ordering
information is displayed, as described in Chapter 9 - Renewal Parts.

Irmage Buality Calibration Corfiguration Liilities

r o r 4

‘3 Eeplacement Thiz iz the PARTS Application Areal

Figure 7-100 Replacement Page

Note: This page is not populated in this version.

7-5-10 PM Page

When the PM page is selected, as shown below, information about planned, proactive and preventive
maintenance is displayed, as described in Chapter 10 - Periodic Maintenance.

Diagrniostics Irnage Guality Calibration Cornfiguration Liilities Replacernernt

- o

o PN Thiz 15 the Planned/Preventive/Proactive IMamtenance Application Areal

Figure 7-101 PM Page

Note: This page is not populated in this version.
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Section 7-6
Automatic Error Log

7-6-1

The Vivid™ 4 automatically logs the software activity, sequences and error messages that occur during
normal operation. Each day’s activity is compressed into a single daily logger report, with a time stamp
appearing in each line of the report. Additional user comments and screen captures, can also be
included in the report. Each day’s report is saved in the system for 90 days, during which time they can
be recalled and saved to disk.

Adding Comments to the Daily Logger Report

In addition to automatic activity logging, you can also enter your own comments, as well as screen
captures pertaining to system functionality. These comments are saved as part of the daily logger
report.

1) When an error occurs, press <Ctrl+F> (or <Alt+D>) on the alphanumeric keyboard. The Failure
Report window is displayed, as shown below:

Failure Report
Failure Report
Failure date: Failure time:

24 Aug 2003 2344

Problem Description:

Here the user my type a short description of any issue related to
the current screen display
{Click "Add to History" button to save into the log file)

v Attach screen snapshot

Attach DB Add To History

Store Daily History

08/24/2003 - Save Log

Figure 7-102 Failure Report Window

2) Inthe Problem Description area, enter a description of the problem, and any additional comments.
If required, select the Attach screen snapshot checkbox to include a snapshot of the screen as it
appeared before the Failure Report window was accessed.

3.) If required, select the Attach DB checkbox to attach information about the system archive and
database to the report. This information will be added to the zip file.

4) Trackball to the Add To History button and press Select.

5) Trackball to the Close button and press Select.

7-128
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7-6-2 Saving the Logger Report

The daily logger reports are retained in the system for 90 days, during which time they can be recalled.
In addition, each report can be downloaded to a floppy disk, for example in order to be sent to the
servicing center.

1) Press <Ctrl+F> (or <Alt+D>) on the alphanumeric keyboard. The Failure Report window is
displayed, as shown in Figure 7-102 on page 7-128.

2) Select the date on which the report that you want to save was generated from the calendar
displayed when you expand the dropdown list in the Store Daily History area, as shown below. By
default, the current date is displayed.

Failure Report

Failure Report

Failure date: Failure time:

24 Aug 2003 2344

Problem Description:

Here the user my type a short description of any issue related to
slay
August, 2003 * button to save into the log file)

T 2
5 6 7 8 9
1 12 13 14 15 16 1ot
8 19 20 21 22 23 Add To History
5 26 27 28 29 30

oday: 08/24/2003
08/24/2003 - Save Log

Figure 7-103 Failure Report Calendar

3) Insert an empty PC-formatted diskette.
Note: An individual empty diskette is required for each report.

4) Trackball to the Save To Diskette button and press Select. The report is copied to the diskette as
a single zipped file. If the file is too large for the diskette, insert additional diskettes as indicated.
The file name will be identical on each diskette. When sending the report, send each file in a
separate e-mail, indicating the correct order of the files.

7-6-3 Sending the Logger Report

Send the zipped file as an attachment to an e-mail message. In the e-mail message, briefly describe
the problem and indicate approximately what time of day it occurred.
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Figure 7-104 System Cabling Diagram - Vivid™ 4 BT03 Systems with RFI Configuration

7-130 Section 7-6 - Automatic Error Log



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

SYSTEM MONITOR
17* PN FB200590

COLOR
PRINTER

Speaker
2269300
C
H
2391918 ~
Track ) [ Color prvr i
K.B Assy Bal | KBAN K/B Matrix 1 From Ac
253043 o X
23308 From Ac System
{ System
2252978
BEP 23158427 Basic I
oo Mouse(PS2) 8
S KBES) gy O
2 ECG assy 2256476
Y Pei K/B. & Audio Ctrl 2253027
2252982 2252975
I 52079
-
2300856 __
— Audio
Heart Sound Mic CDRW 16017
2256686 :
............ 2258804 Rear panel left
BW B/W PRINTER
____________ 3 2258803 Printer Trig
2256685 2 2253080
4 ONIOFF WOL
VGA 12520 Comp.
e VIC 2252991 P
2253079
2081 VGA In
‘ N MIC.
186 VGA Out 2252964
U RGB Sync N Audio out 2266745 VCR
Comp. BIW &
PCVIC FB200274 YiCOu 2253011
| ! 2327027 . Audioin 2266746
|
| S VIDEO ou 2266744
& 210 rm0199] § 1
USB2 i T T Int Chl
\ 295089 cona Composite Video- Outl
2 Composite Video- Out2
2252981 0507 )
SVIDEOIN 2266743
com1 2253009 RS23D (1) 2266742
Flat Cabl N
PAR. PORT 2233 PAR. PORT
200132
200007 2083003
NETWORK NETWORK
250l oo
PCI Bridge PC2IP_ 2276874 RS222(2)
FB200973 T 2297905 uUsB
USB1 I 2298404 2253018 MODEM
2300852 - | pee—
Multi IO card MODEM 2269430
2320338 Lo T &
= Plug & Scan PCB 2307289 [MoDEMTS! 2269430
______ Llbeooco|booooe 2316279 2368067 Soft
HE N T, SID
! H &12V
(- - - 1 2300847 i
BATTERY y PS. P s U ssors To monitor To color
12300858 | 2231 H G (2391918) printer
! (2269431)
2252967 !
'
l
2300847 !
\ AC System
FRONT END 2253030-2 Y 23993042
o] [a]
0000 comactors
4 : l00go
2l 1
2256479 o '
& L —l
le —i— 2253001
Mother Board LC 2252ﬂ|_|
! 2252998
VME bus 2252999
I t t i ;
'
. § v ACDIST. BOX]
Front 1 i R
Board Mux BF‘64 1Fec2 ¢ Fec Rft Image : 2276875 2253000
PHASED oar (64) P?v:l::r 1 | FA200764 FA200992 Port L% H
LINEAR (64) 22530383 FA200000 |} H FC200120 >E E
ARRY JFRo. ] ' aRd
22530332 \ H
PROBES EXPERT d i !
2253033-3 1 H 2252966
i i
[rREd] i ! <H
PENCIL ~ : i £z
PROBE R L
AC
INPUT
BOX
Pipe link 2252994
Buffed FE bus FE bus
2269428-2 GENERAL
or 2296459-2 EUROPE
or 2269460-2 USA
or 24153836 CHINA
From
AC
outlet

Figure 7-105 System Cabling Diagram - Vivid™ 4 BT03 Systems with RFT Configuration
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Chapter 8
Replacement Procedures

Section 8-1
Overview

8-1-1 Purpose of Chapter 8

This chapter provides replacement procedures for system parts.

Table 8-1 Contents in Chapter 8

Page
Section Description Number

8-1 Overview 8-1
8-2 Cover Replacement Procedures 8-2
8-3 Control Console Components Replacement 8-22
8-4 Front End Parts Replacement 8-35
8-5 Back End Parts Replacement 8-45
8-6 Lower Section Components Replacement 8-84
8-7 Software Loading 8-113
8-8 Peripherals 8-114
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Section 8-2
Cover Replacement Procedures

8-2-1 Overview of Covers

Figure 8-1 Vivid™ 4 Ultrasound Unit

Table 8-2 Vivid™ 4 Ultrasound Unit Covers (Legend to Figure 8-1)

Label Item Label Item
1 Right Side Cover 7 Control Console Lower Cover
2 Left Side Cover 8 Control Console Upper Cover (Front)
3 Front Cover 9 Control Console Upper Cover (Rear)
4 Rear Cover (not shown) 10 Control Console Rear Lower Cover
5 Connector Panels Cover 11 Color Printer Compartment
6 Top Cover (Lower Section) 12 Air Filter

13 Service Cover
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8-2-11

N\
N\

JAN

8-2-1-2

Preparations
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

DANGER: Electrical hazards exist at several points in the system. Familiarize yourself with all
hazardous voltages and high current levels before removing any of the covers.

DANGER: DO NOT wear the ESD wrist band strap when removing parts from the power supply
unit. Before removing any part of the power unit, turn the power OFF and disconnect the power
cord.

CAUTION: Before removing circuit boards, turn the power OFF and wear the ESD wrist band
strap.

Order of Cover Removal
Remove the side covers in the following order:

Side Covers, as described on page 8-4.

Front Cover, as described on page 8-5.

Rear Cover, as described on page 8-7.

Connector Panels, as described on page 8-8.

Top Cover (lower section), as described on page 8-9.

Gas Spring Cover, as described on page 8-13.

Control Console Upper Cover (Front) , as described on page 8-14.
Control Console Upper Cover (Rear), as described on page 8-16.
Control Console Lower Cover, as described on page 8-18.

Control Console Rear Lower Cover, as described on page 8-19.
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8-2-2 Side Covers Replacement Procedures
8-2-2-1 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the side cover replacement procedures.
8-2-2-2 Preparations
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-2-2-3 Side Covers Removal Procedure
1) Remove the screw from each of the wheel arches of the two side covers (four in total), an example
of which is shown below. To easily access the screws, turn the wheels inwards by 90 degrees.
Figure 8-2 Wheel Arch Screw
2) Slide the right side cover down and outwards until it is free from its holders.
3) Slide the /eft side cover down and outwards until it is free from its holders.
8-2-2-4 Side Covers Installation Procedure

1) Slide the right side cover up and inwards until it fits in place.
2) Slide the /eft side cover up and inwards until it fits in place.

3) Fasten the screw in each of the wheel arches of the two side covers (four in total), an example of
which is shown in Figure 8-2, above. To easily access the screws, turn the wheels inwards by
90 degrees.

8-4
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8-2-3 Front Cover and Air Filter Replacement Procedures

8-2-3-1 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the front cover and air filter replacement
procedures.

8-2-3-2 Preparations
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-2-3-3 Front Cover Removal Procedure

1) Pull out and remove the air filter, as shown below:

Figure 8-3 Air Filter

2) Remove the side covers, as described Side Covers Replacement Procedures on page 8 - 4.

3) The front cover is secured to the base of the main metal frame by a metal bracket on each side.
Remove the upper screw from each bracket, and loosen the lower screw securing the bracket to
the metal frame, as shown below:

Remove

Loosen

Figure 8-4 Front Cover Bracket Screws
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4) Remove the three screws located across the front of the top cover, shown below:

Figure 8-5 Top Cover Screws (Lower Section)

5) In order to free the front cover, grip the cover by its lower sides, and push upwards while pulling it
towards you.

8-2-3-4 Front Cover Installation Procedure

1) Return the front cover to its original position at the front of the unit, taking care to first insert its upper
edge under the top cover.

2) Fasten the front cover with the three screws at the edge of the top cover, as shown in Figure 8-5,
above.

3) Fasten the left and right brackets at the lower end of the front cover, one each side, by tightening
each bracket with its two screws to the main metal frame, as shown in Figure 8-4 on page 8-5.

4) Install the side covers, as described Side Covers Installation Procedure on page 8 - 4.

5) Insert the air filter to its original location, as shown in Figure 8-3 on page 8-5.

Note: Itis recommended to clean the filter before returning it to its original location, as described
in Chapter 10 - Periodic Maintenance.
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8-2-4 Rear Cover Replacement Procedures
8-2-4-1 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the rear cover replacement procedures.
8-2-4-2 Preparations
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-2-4-3 Rear Cover Removal Procedure
1) Remove the side covers, as described in the Side Covers Replacement Procedures on page 8 - 4.
2) Remove the four screws that secure the rear cover in position. Two screws are located on the sides
of the rear cover, as shown below. The other two screws are located in the AC Input Box Unit, as
shown in Figure 8-7 below.
Figure 8-7 Rear Cover Screws in AC Input Box Unit
3.) Remove the rear cover.
8-2-4-4 Rear Cover Installation Procedure

1) Return the rear cover in its original position.

2) Insert the four screws and secure the rear cover in position. Two screws are located on the sides
of the rear cover, as shown in Figure 8-6, above. The remaining two screws are located in the AC
Input Box Unit, as shown in Figure 8-7, above.

3) Install the side covers, as described in the Side Covers Installation Procedure on page 8 - 4.
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8-2-5 Connector Panels Cover Replacement Procedures

8-2-5-1 Tools
Use the appropriate Phillips-type screw drivers, in indicated in the connector panels cover replacement
procedures.

8-2-5-2 Preparations

Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-2-5-3 Connector Panels Cover Removal Procedure

1) Remove the two screws, located one on either side of the cover.

2) Lift and remove the cover.

Figure 8-8 Connector Panels Cover

8-2-5-4 Connector Panels Cover Installation Procedure
1) Return the cover to its original position above the connector panels.

2) Insert the two screws, located one on either side of the cover, and tighten them firmly.
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8-2-6 Top Cover (Lower Section) Replacement Procedures

8-2-6-1 Tools
Use the appropriate Phillips-type screw drivers, and a wire cutter as indicated in the replacement
procedures for the lower section of the top cover.

8-2-6-2 Preparations
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-2-6-3 Top Cover Lower Section Removal Procedure

1) Remove the side covers, as described in the Side Covers Replacement Procedures on page 8 - 4.

2) Remove the rear cover, as described in the Rear Cover Replacement Procedures on page 8 - 7.
3) Raise the control console to its maximum height.
4) Remove the two screws located in the brackets underneath the lower section of the top cover, one

on either side of the unit, as shown below:

Screws

Figure 8-9 Top Cover (Lower Section) Screws

5) Remove the connectors panels cover, as described the Connector Panels Cover Replacement
Procedures on page 8 - 8.

6) Unplug all the peripheral cables connected to the rear connector panels.

Note: Pay attention to the location of each cable, as each one must be reconnected to its original
location during the installation process.
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7) Cutthe cable tie holding the AC cable (P/N 2253013) to the other cables, and unplug the AC cable
from the AC Outlet in the AC Distribution Box, as shown below:

Figure 8-10 AC Distribution Box Cables

CAUTION: Do not unplug any cables from below the rear panels, except for those indicated in
A this procedure.

8) Viewing the unit from behind, there are two small metal plates at the back of the top cover, each
with two screws. Remove only the outer screw from each plate, releasing the small section of the
collar with its two metal plates attached, as shown below:

Figure 8-11 Top Cover Collar

9) Remove the section of the collar released in the previous step, leaving an open gap at the rear of
the top cover, as shown below:

Figure 8-12 Top Cover with Collar Removed
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10) Remove the four screws that secure each connector panel to the top cover.

11) Gently pull the rear panels backwards, leaving them hanging loosely on their cables, as shown
below:

Figure 8-13 Connector Panels - Loosened

12) Remove the two screws securing the rear section of the gas spring cover, and then remove this
cover.

13) Remove the three screws securing the remaining section of the gas spring cover, shown below, and
lower it into the collar of the top cover.

.f-

Figure 8-14 Gas Spring Cover Screws

CAUTION: The remaining section of the gas spring cover cannot be removed at this stage. Do
A not attempt to remove it.

14) Remove the three screws located at the front edge of the top cover, and allow it to sink down into
the top cover collar.

15) Slightly lift the top cover, together with the remaining section of the gas spring cover, and turn them
90 degrees clockwise.

16) Keep the opened gap of the gas spring cover parallel to the opened gap of the top cover’s collar,
and pull them out together in a clockwise direction.

17) Remove the gas spring cover section from the top cover.
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8-2-6-4

Top Cover Lower Section Installation Procedure
1) Return the gas spring cover section back to its original position in the top cover.

2) Align the opened gap of the gas spring cover to be in parallel with the opened gap of the top cover
collar.

3) Hold the top cover and the gas spring cover section so that they are at a 90-degree angle to the
front of the unit, then insert them from the left side of the unit through their opened gap.

4) Insert and screw the three screws located at the top edge of the top cover, shown in Figure 8-5 on
page 8-6.

5) Lift the gas cover spring cover from the top cover and fasten it with the three screws in its original
location.

6) Return the rear section of the gas spring cover to its original position and fasten it with the two
screws shown in Figure 8-14 on page 8-11.

7) Gently fit the left and right connector panels back to their original position on the top cover and
fasten each with its four screws.

8) Mount the small section of the top cover collar, closing the open gap at the rear of the top cover,
and fasten it to the top cover with the two screws shown in Figure 8-11 on page 8-10.

9) Plug in the AC cable (P/N 2253013) to the AC Dis. Box, shown in Figure 8-10 on page 8-10, and
secure the cable to the other cables with a tie-wrap.

10) Plug all peripheral cables into their original locations in the connector panels.

11) Return the connectors panels cover, as described in the Connector Panels Cover Installation
Procedure on page 8 - 8.

12) Fasten the top cover with the two screws located in the brackets underneath the top cover, on either
side of the unit, as shown in Figure 8-9 on page 8-9.

13) Return the rear cover, as described in the Rear Cover Installation Procedure on page 8 - 7.

14) Return the side covers, as described in the Side Covers Installation Procedure on page 8 - 4.
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8-2-7 Gas Spring Cover Replacement Procedure

8-2-7-1 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the gas spring cover replacement
procedures.

8-2-7-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-2-7-3 Gas Spring Cover Removal Procedure
The procedure for removing the gas spring cover is identical to the procedure for removing the lower
section of the top cover, as described in the Top Cover Lower Section Removal Procedure on page 8 - 9.

8-2-7-4 Gas Spring Cover Installation Procedure

The procedure for installing the gas spring cover is identical to the procedure for installing the lower section
of the top cover, as described in the Top Cover Lower Section Installation Procedure on page 8 - 12.
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8-2-8 Control Console Upper Cover (Front) Replacement Procedure

NOTE: The Vivid™ 4 control console upper cover (new type) has two components - Front (P/N 2405642) and
Rear (P/N 2405643). This section describes the removal and installation procedures for the Front only.
For instructions on replacing the Rear component, refer to the Control Console Upper Cover (Rear)
Replacement Procedure on page 8 - 16.

8-2-8-1 Tools
Use the appropriate Phillips-type screw driver, as indicated in the upper cover (front) replacement
procedures.

8-2-8-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-2-8-3 Control Console Upper Cover (Front) Removal Procedure

1) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.

2.) Loosen the screws fastening the control console lower cover in position, and lower the front and
rear sections downwards (without completely removing the cover). For details refer to the Control
Console Lower Cover Removal Procedure on page 8 - 18.

3.) Raise the control console monitor to its maximum height.

4.) Working from underneath the control console, remove the 12 screws (5 from each side and 2 from
the front) that fasten the upper front cover in place (refer to Figure 8-15 below).

' < Front Cover

+J -‘J .---.-_ o e —
‘ff - J‘J : <& fastened here
| S

|

Figure 8-15 Location of Screws on the Control Console Upper (Front) Cover

5.) Underneath the rear of the upper front cover (see Figure 8-15), loosen the 2 screws sufficiently to
turn the metal securing plates in order to free the upper front cover from the upper rear cover.

Note: Itis not necessary to completely remove the 2 screws.

6.) Lift up and remove the upper front cover from the control console.

8-14 Section 8-2 - Cover Replacement Procedures



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

8-2-8-4 Control Console Upper Cover (Front) Installation Procedure
1) Raise the control console to its maximum height.

2) Return the upper cover (front section) to the Vivid™ 4 control console, making sure it is placed in
the correct position (with screw holes properly aligned).

3.) Turn the metal securing plates underneath the rear of the upper front cover (refer to Figure 8-15),
to fasten the front cover to the upper rear cover and tighten the 2 screws.

4) Return and fasten the 12 screws (6 on each side and 2 in the front as shown in Figure 8-15) to
secure the upper front cover in place.

5.) Raise the front and rear sections of the control console lower cover up into position and tighten the
screws to fasten the lower cover securely. For details refer to the Control Console Lower Cover
Installation Procedure on page 8 - 18.

6.) Return the control console lower rear cover, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.
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8-2-9 Control Console Upper Cover (Rear) Replacement Procedure

NOTE: The Vivid™ 4 control console upper cover (new type) has two components - Front (P/N 2405642) and
Rear (P/N 2405643). This section describes the removal and installation procedures for the Rear only.
For instructions on replacing the Front component, refer to the Control Console Upper Cover (Front)
Replacement Procedure on page 8 - 14.

8-2-91 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the upper cover (rear) replacement
procedures.

8-2-9-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-2-9-3 Control Console Upper Cover (Rear) Removal Procedure

JAN

1) Raise the control console monitor to its maximum height.

2) Remove the 17" Monitor as described in the Vivid™ 4 17" Monitor Removal on page 8 - 24.

CAUTION: The Vivid™ 4 17" monitor is heavy. At least two people must be available to lift the
monitor. Attempts to move this unit by one person alone, could result in personal injury, and/or

! g 2 damage to the system!

Four screws fastened
through roof of side —
compartment (step 3)

3) Working from the /eft side of the Vivid™ 4 unit, remove the 4 screws securing the rectangular cover
in the roof of the side compartment in position; remove the cover (see Figure 8-16 below).

4) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.

5.) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.

6) Working from underneath the control console, remove the 4 screws (2 from each side) that fasten
the upper rear cover in place (refer to Figure 8-16 below).

Figure 8-16 Location of Screws on the Control Console Upper (Rear) Cover

7.) Lift up the upper rear cover (away from the upper front cover) and remove from the control console.

8-16
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8-2-94 Control Console Upper Cover (Rear) Installation Procedure

1)
2)

3)

4)

Raise the control console to its maximum height.

Return the control console upper cover (rear section) to the Vivid™ 4 control console, making sure
it is placed in the correct position (with the screw holes properly aligned and the aperture for the
monitor correctly placed).

Return and fasten the 4 screws (2 on each side as shown in Figure 8-16) to secure the upper rear
cover in place.

Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.

Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Installation Procedure on page 8 - 19.

Working from the left side of the Vivid™ 4 unit, return the rectangular cover to the roof of the side
compartment and fasten in position with the 4 screws (previously removed) - refer to Figure 8-16.

Return the 17" Monitor to the control console, as described in the Vivid™ 4 17" Monitor Installation
on page 8 - 25.

CAUTION: The Vivid™ 4 17" monitor is heavy. At least two people must be available to lift the
monitor. Attempts to move this unit by one person alone, could result in personal injury, and/or
damage to the system!
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8-2-10 Control Console Lower Cover Replacement Procedure
8-2-10-1 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the bottom cover replacement
procedures.
8-2-10-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-2-10-3 Control Console Lower Cover Removal Procedure
1) Raise the control console monitor to its maximum height.
2) Remove the probe cable holders (one from each side).
3.) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.
4) Remove the 16 screws (7 from each side and 2 from the front) that fasten the lower cover in place,
as shown in Figure 8-17 below.
Figure 8-17 Location of Screws on the Control Console Lower Cover
5) Lower the control console lower cover downwards.
6.) Completely remove the cover from the machine.
8-2-10-4 Control Console Lower Cover Installation Procedure
1) Return the control console lower cover to the machine, placing it in the correct position.
2) Replace the 16 screws (7 on each side and 2 in the front [previously removed]) and fasten the cover
in place.
3.) Return the control console lower rear cover, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.
4) Replace the probe cable holders (one on each side [previously removed]).
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8-2-11 Control Console Lower Rear Cover Replacement Procedure

8-2-11-1 Tools
Use the appropriate Phillips-type screw drivers, as indicated in the replacement procedures of the upper
section of the control console’s bottom cover.

8-2-11-2 Preparation

Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-2-11-3 Control Console Lower Rear Cover Removal Procedure

1) Raise the control console to its maximum height.

2) Remove the 4 screws that fasten the rear cover in position (two at the rear, and two below) - see
Figure 8-18 below:

4

Figure 8-18 Location of Screws on Lower Rear Cover
3) Remove the bottom rear cover.

8-2-11-4 Control Console Lower Rear Cover Installation Procedure
1) Raise the control console to its maximum height.
2) Return the lower rear cover to its original position at the rear of the machine.

3) Fasten the lower cover with its four screws.
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8-2-12 Front Handle Replacement Procedure
8-2-12-1 Tools
Use the appropriate Phillips-type screw drivers and an 8mm wrench, to replace the front handle.
8-2-12-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-2-12-3 Front Handle Removal Procedure
1) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.
2) Remove the control console upper cover front, as described in the Control Console Upper Cover
(Front) Removal Procedure on page 8 - 14.
3.) Remove the two 8mm securing nuts (two on each side) and one nut located below the keyboard,
parallel to the hand rest location.
4) Remove the Front Handle.
— «—
—> «—
Figure 8-19 Front Handle
8-2-12-4 Front Handle Installation Procedure
1) Return the Front Handle to its original position on the front of the machine.
2) Fasten each side of the Front Handle beneath the keyboard with its 8 mm securing nuts (five in
total).
3) Return the control console upper cover front to its original position, as described in the Control
Console Upper Cover (Front) Removal Procedure on page 8 - 14.
4) Return the control console lower cover to its original position, as described in the Control Console
Lower Cover Removal Procedure on page 8 - 18.
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8-2-13

8-2-13-1

8-2-13-2

8-2-13-3

8-2-13-4

Rear Handle Replacement Procedure

Tools
Use the appropriate Phillips-type screw drivers and an 8mm Allen wrench, to replace the rear handle.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

Rear Handle Removal Procedure

1)

2)

3)

Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.

Remove the control console upper cover rear, as described in the Control Console Upper Cover
(Rear) Removal Procedure on page 8 - 16.

Remove the eight Allen 8mm securing screws (four on each side) from the rear of the upper
console.

Remove the Rear Handle.

£
~_ o

Figure 8-20 Rear Handle

Rear Handle Installation Procedure

1)
2)

Return the Rear Handle to its original position on the rear of the machine.

Fasten each side of the Rear Handle to the rear of the upper console with its 8 mm securing nuts
(eight in total).

Return the control console upper cover rear to its original position, as described in the Control
Console Upper Cover (Rear) Installation Procedure on page 8 - 17.

Return the control console lower cover to its original position, as described in the Control Console
Lower Cover Removal Procedure on page 8 - 18.
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Section 8-3
Control Console Components Replacement

The Vivid™ 4 Control Console comprises various components, the replacement procedures for each of
which is described as follows:

¢ Vivid™ 4 17" Monitor Rear Cover Replacement -see Vivid™ 4 17" Monitor Rear Cover
Replacement Procedure, below.

*  Vivid™ 4 17" Monitor

see Vivid™ 4 17" Monitor Replacement Procedure on page 8 - 24.

+ Keyboard - see Keyboard Replacement Procedure on page 8 - 26.
+ Keypad - see Keypad Replacement Procedure on page 8 - 28.
*  Trackball - see Trackball Replacement Procedure on page 8 - 32.
+ Speakers - see Speaker Replacement Procedure on page 8 - 34.

8-3-1 Vivid™ 4 17" Monitor Rear Cover Replacement Procedure
NOTE: The procedures below describe replacement of the Vivid™ 4 Monitor Rear Cover only (P/N 2303931).
8-3-11 Tools
NOTE: Use a #2 Phillips screw driver as indicated in the Vivid™ 4 monitor rear cover replacement procedure.
8-3-1-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-3-1-3 Vivid™ 4 17" Monitor Rear Cover Removal
1.) Turn OFF the Vivid™ 4 main circuit breaker, located at the rear of the machine (lower end).
2.) Disconnect the AC power cable from the mains wall outlet.
3.) Lower the Vivid™ 4 control console to its minimum height.
4.) Flick open and remove the two screw covers located at the top of the Monitor Rear Cover (one each
side) - see Figure 8-21 below.
Screw Cover
Location of 4 Screws
1
Figure 8-21 Location of Screws on Monitor Rear Cover
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5.) Unscrew and remove each of the 4 screws that fasten the Monitor Rear Cover in position (two each
side; one upper and one lower), as shown in Figure 8-21.

6.) Carefully lift the Monitor Rear Cover upwards and backwards to remove it from the monitor.

8-3-1-4 Vivid™ 4 17" Monitor Rear Cover Installation

1.) Make sure the Vivid™ 4 control console is lowered to its minimum height.
2.) Carefully lift the replacement Monitor Rear Cover into position on the monitor.

3.) Return and fasten each of the 4 screws (previously removed) to secure the Monitor Rear Cover
firmly (two each side; one upper and one lower), as shown in Figure 8-21 on page 8-22.

4.) Return the two screw covers (previously removed) to the top of the Monitor Rear Cover (one each
side) and place in the closed position - refer to Figure 8-21.

5.) Reconnect the AC power cable to the mains wall outlet.
6.) Turn ON the Vivid™ 4 main circuit breaker, located at the rear of the machine (lower end).
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8-3-2 Vivid™ 4 17" Monitor Replacement Procedure

monitor. Attempts to move this unit by one person alone, could result in personal injury, and/or
damage to the system.

[y 9N

8-3-2-1 Tools

Use the appropriate Phillips-type screw drivers as indicated in the Vivid™ 4 monitor replacement
procedures.

2 CAUTION: The Vivid™ 4 17" monitor is heavy. At least two people must be available to lift the

8-3-2-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-3-2-3 Vivid™ 4 17" Monitor Removal

1.) Turn OFF the Vivid™ 4 main circuit breaker, located at the rear of the machine (lower end).
2.) Disconnect the main AC power cable from the wall outlet.
3.) Remove any Color printer (if present) from the side compartment.

4.) Remove the six screws from the metal cover on the base assembly and remove the cover, as
shown in Figure 8-22 below.

Note: One screw hole not visible in picture

Figure 8-22 Metal Cover Removed

5.) Unplug the VGA cable and AC power cable from the receptacle cable inside the service
compartment (the metal cover was removed in step 4 to provide easy access).
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6.) Loosen and remove the four screws on the monitor securing bracket (the metal cover was removed
in step 4 to provide easy access) - refer Figure 8-23 below.

Figure 8-23 Monitor Securing Bracket
7.) Using two people, lift the monitor upwards, away from the control console.

Note: While pulling the monitor upwards, swiveling it slightly to the right and leff will ease removal

NOTE: When removing the monitor, make sure that the Teflon washer remains in place on top
of the monitor mounting base.

8-3-2-4 Vivid™ 4 17" Monitor Installation

Note: Ensure that the Teflon washer is in place before you return the monitor to the control
console.

1) Using two people, lift the monitor into position on the control console.

2) Fasten the monitor securing bracket in position using the four screws previously removed.

3.) Reconnect the VGA cable and AC power cable to the receptacle cable inside the service
compartment (refer to Figure 8-22).

4.) Return the six screws and fasten the service cover into position.

5.) Replace the Color printer (if previously removed) from the side compartment.

6.) Reconnect the main AC power cable from the wall outlet.

7.) Turn ON the Vivid™ 4 main circuit breaker, located at the rear of the machine (lower end).

8) Check that the monitor can turn to the left and right to a limited degree. Also check that it can be
tited upwards and downwards, and that it holds its set position.
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8-3-3 Keyboard Replacement Procedure

8-3-3-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Hex wrench
keys as indicated in the keyboard replacement procedure.

8-3-3-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-3-3-3 Keyboard Removal Procedure

1) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.

2.) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.

3) Remove the control console upper cover front, as described in the Control Console Upper Cover
(Front) Removal Procedure on page 8 - 14.

4) Unplug the four keyboard cables located at the bottom of the keyboard.

Figure 8-24 Disconnecting the Keyboard Matrix Cables

5) Loosen and remove the two M4 screws securing the keyboard matrix to the metal frame (one on
each of the left and right corners - see Figure 8-84 below).

Figure 8-25 Removing the Keyboard

6.) Loosen the M5 nut from the forked metal aligning plate (located in the center).

7.) Pullthe keyboard away from the metal frame carefully releasing the forked metal aligning plate from
the central nut.
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8-3-3-4

8)

Lift out the keyboard, completely removing it from the machine chassis.

Keyboard Installation Procedure

1)
2)

7)

Return the keyboard to its original position.

Push the keyboard as far in as it can go, carefully aligning the forked metal aligning plate with the
central nut, and then fasten it to the metal frame from underneath at its far end corners with the two
M4 nuts, one on either corner - refer to Figure 8-25 on page 8-26.

Return and fasten the two M4 screws to secure the keyboard matrix to the metal frame (one on each
of the left and right corners - refer to Figure 8-84 on page 8-99).

Re-connect in the four keyboard cables, located at the bottom of the keyboard - see Figure 8-24 on
page 8-26.

Return the control console upper cover (front), as described in the Control Console Upper Cover
(Front) Installation Procedure on page 8 - 15.

Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.

Return the control console lower rear cover, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.
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8-3-4 Keypad Replacement Procedure
8-3-4-1 Tools
Use a small flat screw driver, as indicated in the keypad replacement procedure.
8-3-4-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-3-4-3 Keypad Removal Procedure
1) Carefully place a small flat screw driver between the keypad you wish to remove and its neighboring
keypad - see Figure 8-26 below.
2) Use the screw driver to gently lever off the defective keypad, until it is completely loosened from its
base.
3.) Lift off and remove the defective keypad.
Figure 8-26 Keypad Replacement
NOTE: For Key Pad Part Numbers, refer to Table 9-6 on page 9-8.
8-3-4-4 Keypad Installation Procedure
1) Carefully place a new keypad into position on the keyboard, taking care to align the two notches on
the base of the pad with those on the securing base plate.
NOTE: The notches must be vertically aligned with the base, otherwise the keypad will not sit at the correct
height on the keyboard.
2) Gently push the keypad down until it snaps into position.
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8-3-5 Keycaps (External Keyboard) Replacement Procedure
NOTE: This section describes the replacement procedure for ATGC slider Keycaps on the external keyboard.
ATGC Slider Keycaps are supplied in a Keycap Kit - for details of the Part Number, refer to Table 9-6
on page 9-8.
8-3-51 Tools
Use a small flat screw driver, as indicated in the keycaps replacement procedure.
8-3-5-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-3-5-3 Keycaps Removal Procedure
1) Carefully place a small flat screw driver between the ATGC slider keycap you wish to remove and
the surface of the keyboard.
2) Use the screw driver to gently lever off the defective keycap, until it is completely loosened from its base.
3.) Lift off and remove the defective keycap - see Figure 8-26 below.
Figure 8-27 ATGC Slider Keycap Replacement
8-3-5-4 Keycap Installation Procedure
1) Carefully place a new keycap into position on the securing pin, taking care to align the notches on
the base of the keycap with those on the securing pin.
NOTE: The notches must be aligned correctly, otherwise the keycap will not sit at the correct height on the

external keyboard.

2) Gently push the keycap down until it snaps into position.
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8-3-6 Rotary Knob (External Keyboard) Replacement Procedure
NOTE: This section describes the replacement procedure for a parameter adjustment Rotary Knob on the

external keyboard. Rotary knobs are supplied as part of the Keycap Kit - for details of the Part Number,
refer to Table 9-6 on page 9-8.
8-3-6-1 Tools
Use a small flat screw driver, as indicated in the rotary knob replacement procedure.
8-3-6-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-3-6-3 Rotary Knob Removal Procedure

1) Carefully place a small flat screw driver between the rotary knob you wish to remove and the
surface of the keyboard - see Figure 8-26 below.

2) Use the screw driver to gently lever off the defective rotary knob, until it is completely loosened from
its base.

3.) Lift off and remove the defective knob - see Figure 8-28 below.

Cursot

I~ )

{ ~

Figure 8-28 Rotary Knob Replacement

4.) Carefully take out the metal tension plate from the centre of the knob (refer to Figure 8-29 on
page 8-31), before discarding the defective knob. Do not discard the tension plate.
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8-3-6-4 Rotary Knob Installation Procedure

1) Using a new rotary knob, insert the metal tension plate (removed in step 4 above) into the centre of
the knob, aligning the plate correctly with the notches on each side of the hole. The plate, which is
slightly curved (to provide tension), should be positioned with the curved surface facing towards the

center of the hole, as shown in Figure 8-29 below.

Metal tension plate

Securing pin

Figure 8-29 Tension Plate Fitted in Centre of Knob

2) Carefully place the new rotary knob into position on the securing pin, taking care that the tension
plate remains in position inside the knob, while aligning the core of the knob base with the flat-sided

notch on the securing pin - see Figure 8-29, above.

NOTE: The notch must be aligned correctly, otherwise the rotary knob will not sit at the correct height on the
external keyboard.

3.) Gently push the rotary knob down until it snaps into position.
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8-3-7 Trackball Replacement Procedure
8-3-7-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Hex wrench
keys as indicated in the trackball replacement procedure.
8-3-7-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-3-7-3 Trackball Removal Procedure
1) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.
2.) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.
3) Remove the control console upper cover front, as described in the Control Console Upper Cover
(Front) Removal Procedure on page 8 - 14.
4) Unplug the four keyboard cables located at the bottom of the keyboard - see Figure 8-24 on page 8-26.
5) Loosen and remove the two M4 screws securing the keyboard matrix to the metal frame (one on
each of the left and right corners - see Figure 8-25 on page 8-26).
6.) Loosen the M5 nut from the forked metal aligning plate (located in the center).
7.) Pullthe keyboard away from the metal frame carefully releasing the forked metal aligning plate from
the central nut.
8) Disconnect the trackball cable from the trackball unit - see Figure 8-30 below.
Figure 8-30 Trackball Removal
9) Remove the two screws located on the bracket on either side of the trackball unit, and then remove
the trackball unit.
8-3-74 Trackball Installation Procedure
1) Return the trackball unit to its original location and insert the two screws located on the bracket on
either side of the trackball unit.
2) Connect the trackball cable to the trackball unit.
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3.) Carefully return the keyboard to its original position taking care to align the forked metal aligning
plate with the central nut; tighten the M5 nut.

4) Return the two M4 screws to secure the keyboard matrix to the metal frame (one on each of the /eft
and right corners - see Figure 8-25 on page 8-26).

5) Reconnect the four keyboard cables to the keyboard (previously disconnected) - see Figure 8-24 on
page 8-26.

6) Return the control console upper cover front, as described in the Control Console Upper Cover
(Front) Installation Procedure on page 8 - 15.

7.) Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.

8.) Return the control console lower rear cover, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.
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8-3-8 Speaker Replacement Procedure
8-3-8-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Hex wrench
keys as indicated in the speaker replacement procedure.
8-3-8-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-3-8-3 Speaker Removal Procedure
1) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.
2) Remove the control console upper cover front, as described in the Control Console Upper Cover
(Front) Removal Procedure on page 8 - 14.
3) Remove the four speaker screws, one from each corner of both of the speakers.
4) Gently pull the speakers towards you.
5) Disconnect the wires at the back of the speakers.
8-3-8-4 Speaker Installation Procedure
1) Reconnect the wires to the back of the new speakers.
2) Return the speakers to their original position, ensuring that the two connection legs of each speaker
are facing the two connection legs of the opposite speaker, otherwise an electrical short may occur.
3) Fasten each speaker with the four screws at its corners.
4) Return the control console upper cover (front) to its original position, as described in the Control
Console Upper Cover (Front) Installation Procedure on page 8 - 15.
5) Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.
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Section 8-4
Front End Parts Replacement
8-4-1 Front End Boards Replacement Procedure
NOTE: The procedures below provide the instructions for replacing the following boards:

FB, MUX, BF, FEC, RFT, IMP, or RFI.

8-4-1-1 Tools
Use the appropriate flat and Phillips-type screw drivers and an ESD wrist band strap as indicated in the
front end boards replacement procedures.

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
A TAKING THE NECESSARY ESD PRECAUTIONS:

1.ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT OF
THE POWER CONNECTOR).

“ 2.FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE
EQUIPMENT.

8-4-1-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-4-1-3 Front End Boards Removal Procedure

CAUTION: FRONT END BOARDS ARE HEAVY!

MFAILURE TO TAKE PRECAUTIONS WHEN LIFTING , COULD RESULT IN PERSONAL INJURY AND/

OR DAMAGE TO THE SYSTEM.

1) Remove the /eft side cover, as described in the Side Covers Removal Procedure on page 8 - 4.

2) Remove the front door of the crate by unscrewing the two large screws at the top of the door, and
gently pulling the door down and lifting it off its hinges.

3) Release the plastic latches located at the top and the bottom of each card (board) - see Figure 8-31.

Upper latch ————» \#54

FE Board———» {§&

Figure 8-31 Front End Boards
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4)

Gently pull the required card from the crate.

strip connected to the machine chassis and to your hand.

Q CAUTION: When removing the card, ESD may cause damage to the card. Always have the ESD hand

8-4-1-4 Front End Boards Installation Procedure
1) Gently slide and push the required card to its original location, using the metal frame guiding tracks.
2) Use the plastic latches to firmly lock in the card in position, so that the connectors are firmly placed
in their sockets.
3) Return the front door of the crate to its original position and tighten the two screws that secure the
door in place.
4) Return the left side cover to its original position, as described in the Side Covers Installation
Procedure on page 8 - 4.
Note: When you insert a Front End Board into the crate, ensure that the probe connector's metal
frame slides into its tracks.
Note: The Beamformer Calibration procedure must be performed each time a Beamformer is
replaced. Refer to the instructions on page 6-13
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8-4-2 TR4 Boards Replacement Procedure
The procedure below provides the instructions for replacing any of the TR4 boards ( P/N 2253036).

NOTE:

8-4-2-1 Tools
Use the appropriate flat and Phillips-type screw drivers and an ESD wrist band strap as indicated in the

TR4 Boards replacement procedure.

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
A TAKING THE NECESSARY ESD PRECAUTIONS:

1.ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT OF

THE POWER CONNECTOR).
“ 2.FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE
EQUIPMENT.

8-4-2-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-4-2-3 TR4 Boards Removal Procedure
1) Remove the FE Board, as described in the Front End Boards Removal Procedure on page 8 - 35.

A CAUTION: FRONT END BOARDS ARE HEAVY!

m FAILURE TO TAKE PRECAUTIONS WHEN LIFTING , COULD RESULT IN PERSONAL INJURY AND/
OR DAMAGE TO THE SYSTEM.

2.) Place the FE Board on a desk or a stable surface, on top of an ESD mat.
3.) Remove each of the four screws (two from each side) that hold the two brackets that secure the
TR4 boards to the FE Board main plate, as shown in Figure 8-32 below.

[ |
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"

Figure 8-32 Location of Screws on Securing Brackets
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4.) Turn the FE Board over, then remove the brackets that secure the TR4 boards in place as shown
in Figure 8-33 below.

Securing Bracket
Securing Bracket

TR4 Boards TR4 Boards

]

LI

Figure 8-33 Removing the Securing Brackets
5.) Carefully pull upwards and gently remove the suspected faulty TR4 board.

ol
ek

Figure 8-34 Removing the TR4 Board

8-4-2-4 TR4 Boards Installation Procedure
1.) Carefully insert the new TR4 board in position on the FE Board, making sure it is plugged firmly in
place.

2.) Return the bracket (previously removed) that secures the TR4 boards to its original location above
the TR4 boards.

3.) Return and tighten the four screws (two on each side) to fasten the bracket in position and secure
the TR4 boards to the Front board main plate - refer to Figure 8-32 on page 8-37.

4.) Carefully return the FE Board to its original position in the FE crate, as described in the Front End
Boards Installation Procedure on page 8 - 36.

NOTE: When you insert a Front End Board into the crate, ensure that the probe connector's metal
frame slides into its tracks.
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8-4-3 DC Power Supply Replacement Procedure

8-4-31 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter, as indicated in the DC power
supply replacement procedure.

8-4-3-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-4-3-3 DC Power Supply Removal Procedure
1) Disconnect the PCI cable from the Image Port Board.

2) Release the securing clip and disconnect the AC power supply cable from the bottom of the
DC power supply.

3) Disconnect the AC power supply cable that is connected to the Tx P.S (HV P.S.).
4) Remove the four small screws located one at each corner of the front panel of the power supply.

5) Remove the DC power supply by pulling it out using its handle on the front panel.

8-4-3-4 DC Power Supply Installation Procedure

1) Return the DC power supply to its original position.

N

Fasten the front panel of the power supply with its four small screws, one at each corner.

~ @

)

)

) Reconnect the AC power cable to the Tx P.S.

) Reconnect the AC power cable to the bottom of the DC power supply, and secure it with the clip.
)

O

Reconnect the PCI cable to the Image Port Board.
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8-4-4 TX Power Supply Replacement Procedure

8-4-4-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter, and the appropriate Hex wrenches
as indicated in the Tx power supply replacement procedure.

8-4-4-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-4-4-3 TX Power Supply Removal Procedure
1) Remove the right cover, as described in the Side Covers Removal Procedure on page 8 - 4.
2) Remove the DC power supply - refer to the DC Power Supply Removal Procedure on page 8 - 39.
3) Remove the two screws located at the top of the Tx power supply unit.
4) Remove the Tx power supply unit by pulling it out by the handle on the front panel.

8-4-4-4 TX Power Supply Installation Procedure
1) Return the Tx power supply unit to its original position.
2) Fasten the Tx power supply unit with the two screws at its top.
3) Install the DC power supply, as described in the DC Power Supply Installation Procedure on page

8 - 39.
4) Reconnect the Tx power supply input cable.
5) Return the right side cover to its original position, as described in the Side Covers Installation
Procedure on page 8 - 4.
Note: When you install the Tx power supply unit, ensure that it slides into its guiding tracks.
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8-4-5 Front End Crate Replacement Procedure

8-4-5-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Hex wrenches
as indicated in the front end crate replacement procedure.

8-4-5-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-4-5-3 Front End Crate Removal Procedure

16 Kg (35.2 Ibs).

c CAUTION: Support the crate while removing it. The crate is heavy, weighing approximately

1)
2)
3)
4)

Fan power cable

Pull out and remove the air filter from the front of the machine.
Disconnect all probes from the probe sockets.
Remove the right side cover, as described in the Side Covers Removal Procedure on page 8 - 4.

Remove the front door of the crate by unscrewing the two large screws at the top of the door, and
gently pulling the door down and lifting it off its hinges.

Disconnect the AC power cable from the DC power supply.

Loosen the two wing nuts of the PCI flat cable spring clamp (located on the right wall of the crate)
and release the cable from the wall.

Slide out the Image Port board (or RFI board) and unplug the PCI cable from the board.

Remove the eight screws that secure the front end crate to the frame then gently slide the crate out
towards you.

Disconnect the fan power cable, located on the upper part of the outside wall of the front end crate,
as shown below:

Ground cable
(only one visible in picture)

FEIN59I00 o

Figure 8-35 Fan Power Cable Connections
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10) Disconnect the two Ground cables from the crate - see Figure 8-35 on page 8-41.

11) Carefully remove the front end crate.

c CAUTION: To avoid damaging the Ground cables, pull the crate out very slowly.

Figure 8-36 Front End Crate

8-4-5-4 Front End Crate Installation Procedure
1) Return the front end crate, but do not slide it to its final position.
2) Reconnect the two Ground cables to their original position on the front end crate.

3) Reconnect the front end fan power cable, located on the upper part of the outside wall of the
front end crate.

4) Gently slide the front end crate back to its original position.
5) Fasten the front end crate to the frame with the eight screws.

6) Reconnectthe PCI cable to the Image Port Board (or RFI Board) and slide it back to its original slot
in the crate.

7) Mount the PCI flat cable under the spring clamp, and then tighten the two winding nuts to secure
the cable to the right wall of the crate.

8) Reconnect the AC power cable to the DC power supply.
9) Return the front door of the crate and tighten the two screws that secure the door in place.

10) Return the left side cover to its original position, as described in the Side Covers Installation
Procedure on page 8 - 4.

11) Ensure that the filter is clean, and then return it to its original position.
Note: Refer to Chapter 10 - Periodic Maintenance for filter cleaning procedures.

12) Reconnect the probes.
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8-4-6 Fan Replacement Procedure

8-4-6-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Hex wrenches
as indicated in the fan replacement procedure.

8-4-6-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-4-6-3 Fan Removal Procedure
1) Remove the front end crate, as described in the Front End Crate Removal Procedure on page 8 - 41.

2) Unscrew and remove the four screws that secure the fans to the top of the front end crate.

Figure 8-37 Fan Screws

Note: Mark the position at which the fan is attached to the connector, to ensure that the new fan
is reconnected correctly.

3) Gently lift up the fan and disconnect its wires from the block terminal.
4) Unwrap the spiral wrapping around the harness and release the fan wires.

5) Remove the fan, together with its four Isodamp Grommets and Insulation Sleeves found under each
corner.

fi=—p
e ot
fo==p

Figure 8-38 Fan Part Details
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8-4-6-4

JAN

Fan Installation Procedure
1) Wrap the spiral wrapping to hold the fan wires together.

2) Reconnect the fan wires to the block terminal using the same color coding as the fan that was
removed.

3) Mount each fan with four Isodamp Grommets and Insulation Sleeves underneath the top of the
crate, as shown in Figure 8-38 on page 8-43.

CAUTION: Ensure that you position the fan in the correct airflow direction (pushing air inwards into the
crate) and that you connect the fan to the connector that was marked during the removal process.

4) Apply Loctite 24L® on each of the screw tips, then insert them with their appropriate spring washers
and flat washers in the fan holes.

5) Tighten the screws to the point where the rubber Isodamp grommets stays a little flexible to absorb
the vibrations of the fans, in order to reduce any noise they may cause.

6) Install the front end crate, as described in the Front End Crate Installation Procedure on page 8 - 42.
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Section 8-5

Back End Parts Replacement

Replacement of internal Back End Processor components should be done by qualified personnel only.

When replacing internal BEP components, ensure replacement is with new components of the same
type, and hardware version and place them in the PCI slots as shown in the appropriate figure below.

Refer to Figure 8-39 or Figure 8-40, as appropriate.

c CAUTION: Failure to follow this exact instruction will cause irreversible damage!

8-5-1 Preparation

Furnished Materials

Confirm that the Back End Processor Kit (P/N: 2315842-7) contains the following items:

P/N Description Quantity
2406742 Backend (BEP) Assembly 1
2330026 BEP Front Panel for MOD 1
2344553 BEP Front Panel Basic 1
2344630 BEP Upper bracket 1
2343032 MO Drive Track 2
2399332 BEP Installation Instructions. 1
2347549-3 CD with SW VER 2.3.11 1
2419774 CD VGA Upgrade Patch 1
2413447 CD Patch 2.3.12 1
2413448 CDRW Patch 1
2400730 CD Probe Overheating Protection Patch 1
2418083 CD with SW VER 3.3 1
2418084 CD with SW VER 4.3 1
2418086 CD with SW VER 3.6 1
2418087 CD with SW VER 4.6 1
2366934 Help Files CD 1
2412393 CD Pouch Assy 1

Important: The BEP arrives inside packing box P/N 2328455. Make sure the returned BEP is
shipped for return in the same packing box.
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NOTE: IMPORTANT - When replacing the BEP, the new Back End Processor will be supplied in a basic
configuration with only the following components ready installed:

+ CD-R driver
*  Floppy driver
* HD driver

+ Cables and Brackets

*  Memory 512 MB

Therefore, the FE will need to remove some components from the removed BEP and install them in the
new BEP (as part of the BEP Installation procedure - described below).

2 CAUTION: Failure to follow this exact instruction will cause irreversible damage!

MO Driver
CD-R Dniver
ECG Module
Floppy Driver
HD Driver

VGA Cal'd ACE Slat
=
Plug & Scan Card
=
SCSI Card Sot2
=
Audio Bracket Het3
=
PCI2IP Card Slotd4 A
= T
Frame Grabber Slot 5 %
= A =
Key-Board Control Card
& S Batterv

Figure 8-39 Back End Component Locations - Systems with RFI Configuration
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ECG Module
Floppy Driver

VGA Card AGP Slot
[
Plug & Scan Card
[
SCSI Card Slot 2
[
Audio Bracket Slt3 =
[
PCI2IP Card Slot 4 g
I S
Not Used Slot 5 g
[ i =
Key-Board Control Card | slotg

P & S Battery

Figure 8-40 Back End Component Locations - Systems with RFT Configuration
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8-5-2 Back End Processor Replacement Procedure

8-5-2-1 Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter, as indicated in the Back End
Processor replacement procedure.

8-5-2-2 Preparation

Note:

Note:

Note:

Presets

Important: When replacing Vivid™ 4 BT0O0 BEP, Presets cannot be loaded or transferred
into the new BEP. Make sure an Application specialist arrives on site to set new presets.

Full Incremental Backup

Important: If it is necessary to transfer archive information into the new BEP, please
perform a full incremental backup of the archive onto MO or CD before replacing BEP.

If the BEP is to be replaced, remember to perform a full incremental back-up of the Archive and
User Presets - refer to the Software Installation/Upgrade Procedure on page 8 - 113.

1.) While the Vivid™ 4 system is powered ON, press Archive.

2.) Press Utility and select Backup.

3.) Start full incremental backup onto the removable media.

4.) When the backup procedure is completed, the yellow portion of the "pie” chart will be 0%.

8-5-2-3 Back End Processor Removal Procedure

1)
2)

Note:

4)

Note:

Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

Remove the Vivid™ 4 left and right side covers, as described in the Side Covers Removal
Procedure on page 8 - 4.

If the BEP only needs to be opened, remove only the left side cover.

Remove the rear cover, as described in the Rear Cover Removal Procedure on page 8 - 7.
Remove the BEP2, as follows:

a.) Remove the two screws of upper BEP bracket, see Figure 8-41 on page 8-49.
b.) Remove the screws of the lower left and right BEP brackets (Figure 8-41).
c.) Disconnect all the cables from rear of the BEP, leaving the HASP key (option plug) connected.

When replacing the BEP, the HASP key must be moved to the new BEP. You will need to
connect the HASP key to the parallel port. Make sure you perform a full incremental
back-up of the Archive and User Presets before replacing the BEP - refer to the Software
Installation/Upgrade Procedure on page 8 - 113.
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NOTE:

Note:

5)

When replacing a BEP, one must re-install software using the software provided with the
system. Do NOT use the software supplied with the BEP unless it is a version later
than the software currently installed on the system.

Upper
Bracket

Lower Right
Lower Left Bracket

Bracket

Figure 8-41 BEP - Position of Brackets on BEP2 Models

Place the BEP on a table and start removing the required parts (listed below), as applicable.

When performing these procedures, handle boards carefully and take the following precautionary
measures:

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
TAKING THE NECESSARY ESD PRECAUTIONS:

1.ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT OF
THE POWER CONNECTOR).

2.FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE
EQUIPMENT.

For BEP2 (RFT) and (RFI) systems:
PC VIC Assembly - see PC-VIC Removal Procedure on page 8 - 73.

ECG Box Assembly (Patient I/O Module) - see BEP2 - ECG Module Removal Procedure on page
8-70.

Plug & Scan Battery - see Plug & Scan Battery Removal Procedure on page 8 - 58.
PCB: Plug & Scan Card - see Plug & Scan Board Removal Procedure on page 8 - 57.
PCB: SCSI Card - see SCSI Board Removal Procedure on page 8 - 61.

MO Drive 5.25 - see MO Drive Removal Procedure on page 8 - 68.
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8-5-2-4

NOTE:

JAN

PCB: Frame Grabber (RFI systems only) - see Frame Grabber Board Removal Procedure on page
8 - 64.

PCB: Keyboard Ctrl. Card - see Keyboard Control Board Removal Procedure on page 8 - 65.
PCB: PC2IP Card - see PC2IP Board Removal Procedure on page 8 - 63.

Back End Processor Installation Procedure

When performing this procedure, handle boards carefully and take the following precautionary measures:

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
TAKING THE NECESSARY ESD PRECAUTIONS:

1.ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT OF
THE POWER CONNECTOR).

“ 2.FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE

EQUIPMENT.
NOTE: Care should also be taken to install the boards in the correct slots - refer to Figure 8-39 on page 8-46 and

Figure 8-40 on page 8-47, as applicable.

1) Install the MO Driver into the new BEP, as described in the MO Drive Installation Procedure on page
8 - 69, if applicable.

2) Remove the Octopus Card Holder as described in the BEP2 - Octopus Card Holder Removal
Procedure on page 8 - 56.

3) Install the SCSI Board, as described in the SCSI Board Installation Procedure on page 8 - 61, if
applicable.

4) Install the ECG Module, as described in the BEP2 - ECG Module Installation Procedure on page 8 - 72.

5) Install the PC VIC Assembly, as described in the PC-VIC Installation Procedure on page 8 - 74-

6) Install the Plug and Scan Battery (if applicable), as described in the Plug & Scan Battery Installation
Procedure on page 8 - 59.

7) Install the Plug and Scan Board (if applicable), as described in the Plug & Scan Board Installation
Procedure on page 8 - 57.

8) Install the PC2IP Board, as described in the PC2IP Board Installation Procedure on page 8 - 63.

9.) Install the Frame Grabber Board (RFI systems only), as described in the Frame Grabber Board
Installation Procedure on page 8 - 64.

10) Install the Keyboard Control Card, as described in the Keyboard Control Board Installation
Procedure on page 8 - 65.

11) Install the Octopus Card Holder as described in the BEP2 - Octopus Card Holder Installation
Procedure on page 8 - 56.

12) Carefully return the new BEP to the original position on the machine chassis.
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Note: When replacing a BEP, the HASP key must be moved to the new BEP. Ensure that the

HASP key is connected to the parallel port. Make sure that the nominal voltage and range
is set correctly in the Technical Support Tab under System Configuration. (This must be
done by an authorized GE representative). Software version 4.1 or above must be
re-installed - see the Software Installation/Upgrade Procedure on page 8 - 113.

Slide the BEP slightly outwards and proceed to reconnect all the cables at the rear of the BEP as
described in the following steps (refer to Figure 8-42 on page 8-51). Make sure that the HASP key
(option plug) is connected to the correct connector (parallel port).

NOTE: For clarification, the numbers appearing in square brackets in the following steps correspond to the
numbers shown in the illustration of the BEP2 Rear Panel in Figure 8-42 on page 8-51.
13.)Connect the VIC VGA OUT (Left) cable (Part No. 2252964) to the VGA OUT socket [1] on the BEP

rear panel.
14.)Connect the VIC VGA IN (Right) cable (Part No. 2252965) to the VIC VGA IN socket [2].
15.)Connect the other end of this cable (Part No. 2252965) (i.e., the end labelled Back End) to the
VIC VGA OUT socket [2a].
16.)Connect the trackball cable (Part No. 2252978) to the trackball socket [4].
BEP Power

.------------

1

: Trackball

VGA OUT (to Monitor)

: Keyboard Power to Keyboard Matrix

com1 RGB Video OUT

I HASP and Parallel OUT -

: VIC VGA OUT ——# VIC VGA IN

. USB

I Network

I Do not use

I lug can, optional Do not use

In =m =m HE BN BN BN BN B BN .

Audio IN/OUT Audio IN/OUT
Systems with RFT Configuration:
PC2IP IN/OUT
COM3 & 4 for Modem
(only if option installed)
Ext. Keyboard — OR

Systems with RFI Configuration:
Frame Grabber Cable

Figure 8-42 Cable Connections on new BEP Rear Panel
17.)Connect the keyboard cable (Part No.2252977) to the keyboard socket [5].
18.)Connect the cable (Part No. 2253009) to the COM 1 socket [6].
19.)Connect the cable (Part No. 2253016) to the HASP and Parallel OUT socket [7].
20.)If available on the system, connect the USB cable (Part No. 2297905) to the USB socket [8].
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21.) If available on the system, connect the Network cable (Part No. 2292972) to the Network socket [9].
22.) Connect the Back End Audio BKT EXT cable (Part No. 2258803) to the Audio IN/OUT socket [10b].
23.) Connect the Back End Audio BKT EXT cable (Part No. 2258804) to the Audio IN/OUT socket [10a].
24.) Connect the PC2IP cable (Part No. 2276874) to the PC2IP IN/OUT socket [11].

25.) If available on the system, connect the modem communication cable (Part No. 2320338) to the
COM 3 and 4 socket [12], OR connect the frame grabber cable (Part No. 2371429) to the socket [12].

26.) Connect the Back End KB Cont P1 cable (Part No. 2252975) to the Ext Keyboard socket [13b].

27.) Connect the Back End KB Cont P2 cable (Part No. 2252976) to the Ext Keyboard socket [13a].

28.) Connect the VIC/ Rear Panel left connector cable (Part No. 2253011) to the RGB Video OUT
socket [14].

29.) Connect the Keyboard/VIC External power cable (Part No. 2252976) to the power to Keyboard
Matrix socket [15].

Note: IMPORTANT - Do NOT connect the HASP key to this socket! - refer to step 19 above

[connection to socket 71].

30.) For systems without a UPS:
Connect the BEP power cable (Part No. 2276876) to the power input socket [16a]

For systems using a UPS:
Connect the UPS power cable (Part No.2307289) to the Plug and Scan socket [16b]
and then connect the BEP/Modem power cable (Part No. 2300847) to the power input socket [16a].

31) Facing the side cover, push the BEP as far to the right as possible, and tighten first the left lower
bracket, then the right lower bracket and finally the bracket on its upper left side. Use two screws
to fasten each bracket.

32) Turn ON the system and boot-up in Technical Support mode - make sure the T-plug (dongle) is
inserted into the parallel or USB port on the Vivid™ 4 rear connectors panel.

33.)Re-install the Software - see the Software Installation/Upgrade Procedure on page 8 - 113.

The system will perform four reboots before completing the software installation, after which the
probe select screen will be displayed.

Note: When replacing a BEP, one must re-install software using the software provided with the
system. Do NOT use the software supplied with the BEP unless it is a version later
than the software currently installed on the system.

Note: IMPORTANT: During the software installation, the system will display a few messages;
reply to all by selecting OK, or Cancel (all can be ignored).

34.)After a complete installation of the software (in accordance with Table 8-3), boot-up the system.

Table 8-3 Software Installation Compatibility

Vivid 4 Vivid 4
RFT RFI
SW Version 4.3 SW Version 4.6

35.)Press the Config button on the control console; the System Configuration dialog box is displayed.
36.)Trackball to the Technical Support tab and press Select.
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The dialog box displays the Technical Support Tab as shown in Figure 8-43.

Technical Suppart Histary Debug Frinters

For authorized GE personnel only!

RFI-configured systems —»
Hardware Settings
v| Use Front End . o
ECG: Second Re/~ Power Supply Frequency: 50 Hz
Image Port: Ho board - Mominal Yoltage: 220-240 ¥

Front Board: U7-2 (TR-UL4) UPs: Not Used
RFT-configured systems Ex Keyboard: Revision 4 ¥IC: V1 [PC VIC]

Hux Board: s Numberof Fans: 5 |* v M

Sound Board: Ver. 3

PCI Grabber: Falcon v| Monitoring

WatchDog
iling Settings: iLing

Cancel

Power Supply Frequency: 50 Hz |~
Nominal Voltage: 220-230 V

uPs: Not Used

vic: Vi (e VIC)
Number of Fans: 5 |~ vi MOD Fan

Figure 8-43 System Configuration - Technical Support Tab

37.)Select the appropriate settings, as follows:
*  Ex Keyboard - Revision 4

* Sound Board - Ver.3

*  Number of Fans - Set to 7 for BT00 systems; set to 5 for other systems.

*  MOD Fan - Set to ON (checkbox activated)

*  UPS - Change the UPS setting to Used or Not Used, as appropriate.

If the Plug & Scan option was purchased, the UPS setting can be
selected as Used. If this option not purchased, select Not Used.
* VIC - SettoPCVIC

*

Nominal Voltage - Set to the appropriate local voltage setting.
38) Perform a complete functional check of the system, as described in Chapter 4 - Functional Checks.

39) Install the Vivid™ 4 rear, left and right covers - refer to the Side Covers Installation Procedure on
page 8 - 4 and Rear Cover Installation Procedure on page 8 - 7.
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8-5-3 BEP2 Cover and Octopus Card Holder Replacement Procedure
NOTE: BEP?2 refers to a Pentium 4-based BEP (newer type).
8-5-31 Tools
Use the appropriate flat and Phillips-type screw drivers, as indicated in the BEP cover replacement
procedure.
8-5-3-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-5-3-3 BEP2 - Side Cover Removal Procedure
1) Remove the two screws (that secure the side cover in position) from the rear of the BEP (see Figure
8-44 below).
2) Slide the cover backwards and remove it.
Screw
Screw
Figure 8-44 Side Cover - BEP2
8-5-34 BEP2 - Side Cover Installation Procedure
1) Return the cover to the side of the BEP and slide it forwards into position.
2) Replace and tighten the two screws to hold the cover firmly in position (Figure 8-44 on page 8-54).
8-5-3-5 BEP2 - Front Cover Removal Procedure
1) Remove the two screws that secure the BEP front cover in position - see Figure 8-45 on page 8-55.
2) Press on the two latches on the side to release the cover.
3.) Pull the cover forward (see Figure 8-46 on page 8-55) and remove it .
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Figure 8-45 Front Cover - BEP2

Figure 8-46 Front Cover Removal - BEP2
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8-5-3-6 BEP2 - Front Cover Installation Procedure

1) Return the front cover to the front of the BEP and press the two latches on the side, in order to push
the cover back into position.

2) Replace and tighten the two screws to secure the BEP front cover in position - see Figure 8-45 on
page 8-55.

8-5-3-7 BEP2 - Octopus Card Holder Removal Procedure

1) Remove the three screws that secure the Octopus Card Holder in position as shown in Figure 8-47
below.

Octopus Card Holder

Figure 8-47 Octopus Card Holder - BEP2

2.) Remove the Octopus Card Holder.

8-5-3-8 BEP2 - Octopus Card Holder Installation Procedure
1) Place the Octopus Card Holder in position on the BEP part, holding it firmly in place.

2) Return the three screws and tighten them to hold the Octopus Card Holder securely in position, as
shown in Figure 8-47, above.
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8-5-4 Plug & Scan Board Replacement Procedure

8-5-4-1 Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter, as indicated in the Plug & Scan
board replacement procedure.

8-5-4-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation. Voltage may exist in

the system when a Plug & Scan is present. Ensure that a full shutdown of the system is performed,
otherwise voltage might be present that can cause injury and/or damage.

8-5-4-3 Plug & Scan Board Removal Procedure

1)

Remove the machine’s rear and left and right side covers, as described in Side Covers Removal
Procedure on page 8 - 4 and Rear Cover Removal Procedure on page 8 - 7.

Disconnect the power cable from the rear of the BEP.

Remove the BEP side cover, as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

If applicable, remove the octopus card holder as described in the BEP2 - Octopus Card Holder
Removal Procedure on page 8 - 56.

Disconnect all cables connected to the Plug & Scan board from the keyboard control card, the
battery and the power supply.

Counting from the top, the board is positioned in the first PCI slot.

Release the securing screw located on the left of the board bracket.

Gently remove the Plug & Scan board from the BEP.

8-5-4-4 Plug & Scan Board Installation Procedure

1)
Note:

2)
3)

4.)

5)

6)
7)

Note:

Gently insert the Plug & Scan board into its slot.
Counting from the top, the board is positioned in the first PCI slot.

Fasten the board with the screw on the left of the bracket.

Reconnect the cables to the Plug & Scan board from the keyboard control card, the battery and the
power supply.

If applicable, mount the octopus card holder as described in the BEP2 - Octopus Card Holder
Installation Procedure on page 8 - 56

Mount the BEP side cover as described in the BEP2 - Side Cover Installation Procedure on page 8
- 54,

Reconnect the power cable to the rear of the BEP.

Install the Vivid™ 4 rear, and left and right side covers, as described in the Side Covers Installation
Procedure on page 8 - 4, and the Rear Cover Installation Procedure on page 8 - 7.

Perform a complete functional check of the Plug & Scan, as described in Chapter 4 -
Functional Checks.
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8-5-5 Plug & Scan Battery Replacement Procedure
NOTE: IMPORTANT - If the Plug & Scan battery is replaced, ensure that you properly transport and dispose

of the old battery according to the procedures established by your facility, company, or regional
regulatory agency.

8-5-5-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Hex wrenches,
as indicated in the Plug & Scan battery replacement procedure.

8-5-5-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation. Voltage may exist in
the system when a Plug & Scan is present. Ensure that a full shutdown of the system is performed,
otherwise voltage might be present that can cause injury and/or damage.

8-5-5-3 Plug & Scan Battery Removal Procedure
1) Remove the left cover, as described in the Side Covers Removal Procedure on page 8 - 4.
2) Disconnect the power cable from the rear of the BEP.
3) Remove the BEP cover as described Back End Processor Replacement Procedure on page 8 - 48.

The Plug & Scan battery and its cover are located to the right of the BEP.
4) Remove the two screws that secure the battery bracket in position (see Figure 8-48 below); remove
the bracket.
Battery Bracket
Figure 8-48 Plug & Scan Battery Bracket and Screws
5) Disconnect the battery cable from the Plug & Scan board.
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6) The battery is fastened with velcro strips to the inner wall of the BEP. Remove the battery by pulling
it away from the velcro.

Figure 8-49 Plug & Scan Battery Removed

8-5-5-4 Plug & Scan Battery Installation Procedure

Note: When replacing the battery, first pull off and remove the top layer from the two velcro
fastening strips on the rear of the battery, as shown below. These strips are not required
because two similar strips from the old battery are already found on the inner wall of the BEP.

Figure 8-50 Removing Plug & Scan Velcro Strips
1) Place the battery inside the battery bracket. Ensure that the cable is positioned at the lower end and
that the rear of the battery (with the two velcro strips) faces the inner wall of the BEP.

2) Mount the battery and bracket in its original location in the BEP, tightening the screws (two or three
as shown in Figure 8-48 on page 8-58) to secure it firmly in position.

3) Reconnect the battery cable to the Plug & Scan board.
4) Mountthe BEP side cover as described in BEP2 - Side Cover Installation Procedure on page 8 - 54.
5) Reconnect the power cable to the rear of the BEP.

6) Return the left cover, as described in the Side Covers Installation Procedure on page 8 - 4.

Note: Perform a complete functional check of the Plug & Scan (see Chapter 4 - Functional
Checks).
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8-5-6

JAN

VGA AGP Board Replacement Procedure

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
TAKING THE NECESSARY ESD PRECAUTIONS:

1. ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT
OF THE POWER CONNECTOR).

“ 2. FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE

8-5-6-1

8-5-6-2

8-5-6-3

EQUIPMENT.

Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the SCSI board
replacement procedure.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

VGA AGP Board Removal Procedure

1) Remove the Vivid™ 4 rear and left and right side covers - see the Rear Cover Removal Procedure
on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

2) Disconnect the power cable from the rear of the BEP.
3) Remove the BEP side cover, as described in the BEP2 - Side Cover Removal Procedure on page 8 - 54.

4) Remove the octopus card holder as described in the BEP2 - Octopus Card Holder Removal
Procedure on page 8 - 56.

5) Disconnect the cable (Part No. 2252965) connected to the AGP board.

Note: Counting from the top, the AGP board is positioned in the first slot (AGP).

8-5-6-4

6) Release the securing screw located on the left of the board bracket.
7) Gently remove the AGP board from the BEP.

VGA AGP Board Installation Procedure
1) Gently insert the AGP board into its slot.

Note: Counting from the top, the AGP board is positioned in the first slot.

2) Fasten the board with the screw on the left of the bracket.
3) Reconnect the cable (disconnected in step 5 above) to the AGP board.

4.) Install the octopus card holder as described in the BEP2 - Octopus Card Holder Installation
Procedure on page 8 - 56.

5) Install the BEP side covers, as described in the BEP2 - Side Cover Installation Procedure on page 8 - 54.
6) Reconnect the power cable to the rear of the BEP.

7) Return the Vivid™ 4 rear and left and right side covers - see the Rear Cover Installation Procedure
on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.
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8-5-7

JAN

SCSI Board Replacement Procedure

CAUTION: DO NOT TOUCH ANY BOARDS WITH INTEGRATED CIRCUITS PRIOR TO
TAKING THE NECESSARY ESD PRECAUTIONS:

1. ALWAYS CONNECT YOURSELF, VIA AN ARM-WRIST STRAP, TO THE ADVISED ESD
CONNECTION POINT LOCATED ON THE REAR OF THE SCANNER (TO THE RIGHT
OF THE POWER CONNECTOR).

“ 2. FOLLOW GENERAL GUIDELINES FOR HANDLING OF ELECTROSTATIC SENSITIVE

8-5-71

8-5-7-2

8-5-7-3

EQUIPMENT.

Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the SCSI board
replacement procedure.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

SCSI Board Removal Procedure

1) Remove the Vivid™ 4 rear and left and right side covers - see the Rear Cover Removal Procedure
on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

2) Disconnect the power cable from the rear of the BEP.

3) Remove the BEP side covers, as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

4) If applicable, remove the octopus card holder as described in the BEP2 - Octopus Card Holder
Removal Procedure on page 8 - 56.

5) Disconnect the cable connecting the SCSI board to the MO.

Note: Counting from the top, the SCSI board is positioned in the second PCI slot.

8-5-7-4

6) Release the securing screw located on the left of the board bracket.
7) Gently remove the SCSI board from the BEP.

SCSI Board Installation Procedure
1) Gently insert the SCSI board into its slot.

Note: Counting from the top, the SCSI board is positioned in the second PCI slot.

2) Fasten the board with the screw on the left of the bracket.
3) Reconnect the cable from SCSI board to the MO.

4.) If applicable, install the octopus card holder as described in the BEP2 - Octopus Card Holder
Installation Procedure on page 8 - 56.

5) Install the BEP side covers, as described in the BEP2 - Side Cover Installation Procedure on page
8 -54.

6) Reconnect the power cable to the rear of the BEP.
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7) Return the Vivid™ 4 rear and left and right side covers - see the Rear Cover Installation Procedure
on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

Note: Perform a complete functional check of the MO, as described in Chapter 4 - Functional
Checks.
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8-5-8 PC2IP Board Replacement Procedure

8-5-8-1 Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the PC2IP board
replacement procedure.

8-5-8-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-5-8-3 PC2IP Board Removal Procedure

Remove the Vivid™ 4 left and right side covers, and rear cover - see the Rear Cover Removal
Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

Disconnect the power cable from the rear of the BEP.

Remove the BEP side covers, as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

If applicable, remove the octopus card holder as described in the BEP2 - Octopus Card Holder
Removal Procedure on page 8 - 56.

Disconnect the PCI cable that is connected to the BEP.
Counting from the top, the PC2IP board is positioned in the fourth slot.

Release the securing screw located on the left of the board bracket.
Gently remove the PC2IP board from the BEP.

8-5-8-4 PC2IP Board Installation Procedure

1)
Note:
2)
3)
4.)

3)
6.)

Note:

Gently insert the PC2IP board into its slot.
Counting from the top, the PC2IP board is positioned in the fourth slot.

Fasten the board with the screw on the left of the bracket.
Reconnect the PCI cable that is connected to the BEP.

If applicable, install the octopus card holder as described in the BEP2 - Octopus Card Holder
Installation Procedure on page 8 - 56.

Reconnect the power cable to the rear of the BEP.

Install the BEP side covers, as described in the BEP2 - Side Cover Installation Procedure on page
8 -54.

Return the Vivid™ 4 rear, left and right covers - see the Side Covers Installation Procedure on page
8 - 4 and Rear Cover Replacement Procedures on page 8 - 7.

Perform a complete diagnostic check of the system, as described in Chapter 7 -
Diagnostics/Troubleshooting.
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8-5-9 Frame Grabber Board Replacement Procedure
NOTE: The procedures described in this section are only applicable to Vivid™ 4 systems with the

RFI configuration.

8-5-9-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the frame
grabber board replacement procedure.

8-5-9-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-59-3 Frame Grabber Board Removal Procedure

1) Remove the Vivid™ 4 left and right side covers, and rear cover - see the Rear Cover Removal
Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

2) Disconnect the power cable from the rear of the BEP.

3) Remove the BEP side covers, as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

4) If applicable, remove the octopus card holder as described in the BEP2 - Octopus Card Holder
Removal Procedure on page 8 - 56.

5) Disconnect the frame grabber cable from the rear of the frame grabber board.
Note: Counting from the top, the frame grabber board is positioned in the fifth PCI slot.

6) Release the securing screw located on the left of the board bracket.

7) Gently remove the frame grabber board from the BEP.

8-5-9-4 Frame Grabber Board Installation Procedure

1) Gently insert the frame grabber board into its slot.
Note: Counting from the top, the frame grabber board is positioned in the fifth PCI slot.

2) Fasten the board with the screw on the left of the bracket.
3) Reconnect the frame grabber cable to the rear of the frame grabber board.

4.) If applicable, install the octopus card holder as described in the BEP2 - Octopus Card Holder
Installation Procedure on page 8 - 56.

5) Reconnect the power cable to the rear of the BEP.

6) Install the BEP side covers, as described in the BEP2 - Side Cover Installation Procedure on page
8 -54.

7) Return the Vivid™ 4 rear, left and right covers - see the Side Covers Installation Procedure on page
8 - 4 and Rear Cover Replacement Procedures on page 8 - 7.

Note: Perform a complete diagnostic check of the system, as described in
Chapter 7 - Diagnostics/Troubleshooting.
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8-5-10

8-5-10-1

8-5-10-2

8-5-10-3

8-5-10-4

Keyboard Control Board Replacement Procedure

Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the keyboard
control board replacement procedure.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

Keyboard Control Board Removal Procedure

1)

Remove the Vivid™ 4 left and right side covers, and rear cover - see the Rear Cover Removal
Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

Disconnect the power cable from the rear of the BEP.

Remove the BEP side covers, as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

If applicable, remove the octopus card holder as described in the BEP2 - Octopus Card Holder
Removal Procedure on page 8 - 56.

Disconnect the two keyboard control cables that are connected at the rear of the BEP, and all the
internal cables connected to the keyboard control board.

Counting from the top, the keyboard control board is positioned in the sixth PCI slot.

Release the securing screw located on the left of the board bracket.

Gently remove the keyboard control board from the BEP.

Keyboard Control Board Installation Procedure

1)
Note:
2)
3)

4)

Gently insert the keyboard control board into its slot.
Counting from the top, the keyboard control board is positioned in the sixth PCI slot.
Fasten the board with the screw on the left of the bracket.

Reconnect the two keyboard control cables that are connected at the rear of the BEP, and connect
the other internal cables to the keyboard control board.

If applicable, install the octopus card holder as described in the BEP2 - Octopus Card Holder
Installation Procedure on page 8 - 56.

Install the BEP side covers, as described in the BEP2 - Side Cover Installation Procedure on page
8 - 54.

Reconnect the power cable to the rear of the BEP.

Return the Vivid™ 4 rear, left and right covers - see the Side Covers Installation Procedure on page
8 - 4 and Rear Cover Replacement Procedures on page 8 - 7.

Perform a complete diagnostic of the system, as described in Chapter 7 - Diagnostics/
Troubleshooting.
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8-5-11 CDRW Drive Replacement Procedure
8-5-11-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter.
When installing a new CDRW Drive on systems that have software versions earlier than 4.1, it is
necessary to install the CD-RW patch (P/N 2413448) that is supplied as part of the CD-RW Kit, as
shown below.
CD-RW Kit part number 2413449 consists of the following items:
ITEM PART NO. DESCRIPTION
2346017 CD-RW Drive
2413448 CD-RW Patch
2413450-100 CD Patch CD-RW Installation Instructions
8-5-11-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-5-11-3 CDRW Drive Removal Procedure
1) Remove the Vivid™ 4 left and right side covers, and rear cover - see the Rear Cover Removal
Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.
2) Disconnect the power cable from the rear of the BEP.
3) Remove the BEP left and right side covers, as described in the BEP2 - Side Cover Removal
Procedure on page 8 - 54.
4) Remove the BEP front cover as described in the BEP2 - Front Cover Removal Procedure on page
8 -54.
5) Remove the cables (data and power) that connect to the rear of the CDRW Drive.
6.) Carefully slide the CDRW Drive out from the front of the BEP as shown in Figure 8-51 below.
_>
Figure 8-51 CDRW Drive Removal
8-66 Section 8-5 - Back End Parts Replacement



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

8-5-11-4 CDRW Drive Installation Procedure

Note:

Before installing the new CDRW Drive, make sure the jumper settings closest to the data
cable are shorted as follows:

L
T

Slave Master

Data cable

Power cable

For BEP2:
Use the metal slides provided with the CDRW drive, or use those from the drive previously
removed.

Carefully slide the CDRW Drive into the front of the BEP (refer to Figure 8-51 on page 8-66).
Reconnect the cables (data and power) to the rear of the CDRW Drive.

Install the BEP left and right side covers, as described in the BEP2 - Side Cover Installation
Procedure on page 8 - 54.

Reconnect the power cable to the rear of the BEP.

Return the Vivid™ 4 rear, left and right covers - see the Side Covers Installation Procedure on page
8 - 4 and Rear Cover Replacement Procedures on page 8 - 7.
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8-5-12 MO Drive Replacement Procedure
8-5-12-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter.
8-5-12-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-5-12-3 MO Drive Removal Procedure
1) Disconnect the mains AC power cable for the mains power wall outlet.
2) Remove the Vivid™ 4 |eft and right side covers - refer to the Side Covers Removal Procedure on
page 8 - 4.
3.) Remove the Vivid™ 4 rear cover - refer to the Rear Cover Removal Procedure on page 8 - 7.
4) Remove the BEP left and right side covers, as described in the BEP2 - Side Cover Removal
Procedure on page 8 - 54.
5) Remove the BEP front cover as described in the BEP2 - Front Cover Removal Procedure on page
8 -54,
6) Remove the cables (data and power) that connect to the rear of the MO Drive.
7.) Remove the two screws from each side of the MO that hold the MO Drive inside the BEP.
Figure 8-52 MO Drive Removal
8.) Carefully slide the MO Drive out from the front of the BEP.
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8-5-12-4 MO Drive Installation Procedure

Note:

7)

Note:

Before installing the new MO Drive, make sure the MO Drive jumper settings are shorted
as shown below:

Functional Switch SCSI Conneclor DC Power Connector
B1 1312 2 50 4 1
: iitfifienniiiiiiiiliiiiii] (0000)
Settings required: 49
A2 to B2 SCSi and DC Power Connector
A9 to B9
A11 to B11
For BEP2:

Use the metal tracks provided with the MO drive, or use those from the drive previously removed.
See note below.

Carefully slide the MO Drive into the front of the BEP (refer to Figure 8-52 on page 8-68).
For BEP2 systems, secure the MO Drive in position with the four screws (two on each side).

From the BEP rear, remove the empty panel (2nd from the top) and insert the SCSI card see SCSI
Board Installation Procedure on page 8 - 61.

Connect the data cable between the SCSI card and the rear of the MO Drive.

Connect the power cable to the rear of the MO Drive. Make sure that Pin 1 is aligned with the red
line on the flat cable.

If applicable, install the octopus card holder as described in the BEP2 - Octopus Card Holder
Installation Procedure on page 8 - 56.

Install the BEP left and right side covers, as described in the BEP2 - Side Cover Installation
Procedure on page 8 - 54.

If this MO Drive installation is newly-installed hardware for this system, the kit should have
been provided with a set of sliders for BEP2, and also a front cover for BEP2.

Refer also to the SCSI card installation instructions in the SCSI Board Installation Procedure
on page 8 - 61.
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8-5-13 ECG Module Replacement Procedure

NOTE: In this section, the replacement procedure for an ECG Module for BEP1 and BEP2 systems are
provided in separate sub-sections.

8-5-13-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter.

8-5-13-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

When ordered as a spare part (P/N: 22556476), the ECG kit will include the following items:

P/N Description Quantity
2334537 Patient 1/0 Assy. Box 1
2552982 Internal Foot Switch Cable 1
2274035 Slider Left 1
2274036 Slider Right 1
280A0306 P.H.P Screw M3XL6 4
280P0003 Spring Washer Int. M3 4
2298089 ECG Adaptor to COM2 Cable 1
22771878 Purpose Gaskets 10 cm strip 1
2334537INS ECG Module Replacement Instructions 1

8-5-13-3 BEP2 - ECG Module Removal Procedure
NOTE: BEP?2 refers to a Pentium 4-based BEP (newer type).

1) Disconnect the mains AC power cable for the mains power wall outlet.

2) Remove the Vivid™ 4 |eft and right side covers - refer to the Side Covers Removal Procedure on
page 8 - 4.

3.) Remove the Vivid™ 4 rear cover - refer to the Rear Cover Removal Procedure on page 8 - 7.
4) Disconnect all cables from the rear of the BEP.

5) Remove the BEP from the machine as described Back End Processor Replacement Procedure on
page 8 - 48.

6) Remove both BEP side covers as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

7) Remove the BEP front cover as described in the BEP2 - Front Cover Removal Procedure on page
8 -54.
A left view of the exposed BEP showing the location of the ECG module is seen in Figure 8-53 on
page 8-71.
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ECG Module

Figure 8-53 ECG Module - BEP2

8) Remove the four screws that secure the ECG Module in position (two from each side of the exposed
BEP as shown in Figure 8-54 on page 8-71).

Two screws

Figure 8-54 ECG Module Removal- BEP2
9) Disconnect the footswitch cable from the KB Controller card.
10.)Disconnect the COM2 cable from the rear of the ECG Module.
11) Carefully slide out the ECG Module from the front of the BEP.
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8-5-13-4 BEP2 - ECG Module Installation Procedure
NOTE: BEP?2 refers to a Pentium 4-based BEP (newer type).

1.) Slide the new ECG Module into the front of the BEP, pushing it in until it aligns with other modules
at the front of BEP.

2) Secure the ECG Module with four screws, two from each side of the BEP (see Figure 8-54, above).

3.) Replace the BEP Front Panel and secure it with the two screws previously removed.
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Figure 8-55 ECG Module inside BEP2
4) Reconnect the power cable and the COM 2 cable to the rear of the new ECG Module.

5) Install the BEP left and right side covers, as described in the BEP2 - Side Cover Installation
Procedure on page 8 - 54.

6.) Carefully return the BEP to its original location and secure all brackets by tightening the screws.
7) Reconnect all cables at the rear of the BEP.

8) Return the Vivid™ 4 rear cover to its original position - see Rear Cover Replacement Procedures
on page 8 - 7.

9) Return the Vivid™ 4 side covers, as described in the Side Covers Installation Procedure on page 8 - 4.
10) Reconnect the mains AC power cable from the wall outlet.

11) Turn ON the main circuit breaker located on rear of the Vivid™ 4.

12) Turn ON the Vivid™ 4 by pressing the ON/OFF button on the Control Console.
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8-5-14 PC-VIC Replacement Procedure
NOTE: This procedure is performed for systems with a BEP2 (Pentium 4-based BEP, newer type).

8-5-14-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the PC-VIC
replacement procedure.

8-5-14-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-5-14-3 PC-VIC Removal Procedure

1) Remove the left cover, as described Side Covers Removal Procedure section, page 8-4.

2) Remove the BEP side cover as described in the BEP2 - Side Cover Removal Procedure on page
8 -54.

3.) Remove the screw that holds the Ground cable and PC-VIC in position (as shown in Figure 8-56
below).
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Figure 8-56 PC-VIC

4) Carefully slide the PC-VIC out from the unit.

5.) Disconnect all the cables at the rear of the PC-VIC module and the hard disk.

6.) Remove the four screws (two on each side) from the side of the PC-VIC module holder as shown
in Figure 8-57 on page 8-74.
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Figure 8-57 PC-VIC Removal

7.) Remove the PC-VIC.

8-5-14-4 PC-VIC Installation Procedure
1) Place a new PC-VIC in the PC-VIC module holder.

2) Return and tighten the four screws (two each side) on the side of the holder - refer to
Figure 8-57, above.

3.) Reconnect all the cables at the rear of the PC-VIC module and the hard disk.
4.) Carefully slide the PC-VIC into position in the same location as that of the removed PC-VIC.
5.) Return and tighten the screw that holds the PC-VIC in position (as shown in Figure 8-56 on page 8-73).

6) Return the BEP side cover as described in the BEP2 - Side Cover Installation Procedure on page
8 -54,

7) Return the Vivid™ 4 left cover, as described in the Side Covers Installation Procedure on page 8 - 4.
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8-5-15 BEP2 Power Supply Replacement Procedure

NOTE: This procedure is performed for systems with a BEP2 (Pentium 4-based BEP, newer type).

8-5-15-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the BEP2 Power
Supply replacement procedure.

8-5-15-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation. Voltage may exist in
the system when a Plug & Scan is present. Ensure that a full shutdown of the system is performed,
otherwise voltage might be present that can cause injury and/or damage.

8-5-15-3 BEP2 Power Supply Removal Procedure

1)
2)

3)
4)

Disconnect the mains AC power cable for the mains power wall outlet.

Remove the Vivid™ 4 left and right side covers - refer to the Side Covers Removal Procedure on
page 8 - 4.

Remove the Vivid™ 4 rear cover - refer to the Rear Cover Removal Procedure on page 8 - 7.
Remove the BEP2 from the Vivid™ 4 ultrasound unit, as follows:

a.) Remove the two screws of upper BEP bracket, see Figure 8-41 on page 8-49.

b.) Remove the screws of the lower left and right BEP brackets (Figure 8-41).

c.) Disconnect all the cables from rear of the BEP, leaving the HASP key (option plug) connected.
d.) Completely remove the BEP2 from the unit.

Remove the BEP2 side covers, as described in the BEP2 - Side Cover Removal Procedure on page
8 - 54. Refer also to Figure 8-58 below.

Figure 8-58 BEP2 with Side Cover Removed

6.) Remove the one screw, as shown in Figure 8-58.
7.) Remove the BEP front cover as described in the BEP2 - Front Cover Removal Procedure on page

8 - 54.
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8.) From the rear of the BEP2, remove the four screws that fasten the power supply in position on the
BEP, as shown in Figure 8-59.

Figure 8-59 BEP2 Rear View

Note: For the next steps, it is recommended to carefully lie the BEP2 on its side, to provide easier
access.

9.) Cut any cable ties holding the power supply cable in place, as shown in Figure 8-60 below.

Power Supply

— Cut Cable Ties Here

Figure 8-60 BEP2 Power Supply and Cable Ties

8-76 Section 8-5 - Back End Parts Replacement



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

10.)Gently slide the power supply a short distance backwards (away from the BEP casing), while tilting
it downwards and pulling it to the side.

NOTE: For clarification, the numbers appearing in square brackets in the following steps correspond to the
numbers shown in the illustration of the BEP2 Power Supply and cable connectors in Figure 8-61 below.

Cable Connections

ECG

MOD

CD-RW

Hard Disk

PC-VIC

Floppy Disk

BEP rear

Motherboard (beside ECG)
Motherboard (beside CPU)

Ol N| O hHh|WIN| =

Figure 8-61 BEP2 Power Supply with Cable Loom and Connectors

11.)Carefully remove the ECG Module from the front of the BEP, sliding it out and disconnecting the
power cable [1] from the rear of the ECG Module. (Refer to the BEP2 - ECG Module Removal
Procedure on page 8 - 70).

12.)Disconnect the power cables from the media drives (MOD [2] and CD-RW [3]).

13.)Remove the screw that fastens the Ground cable and PC-VIC in position, as shown in Figure 8-62
below.

Power Cable to Floppy Disk — Ground Cable Screw

PC-VIC

Power Cable to Hard Disk — —
~ — — —Power Cable to PC-VIC

_\ — — — — - Data Cable to PC-VIC

Figure 8-62 Disconnecting Cables
14.) Disconnect the power cable from the Hard Disk (labelled [4] in Figure 8-61); refer also to Figure 8-62.
15.)Disconnect the data cable from the PC-VIC (refer to Figure 8-62, above).

16.)Slide the PC-VIC & hard disk out sufficiently to be able to cut any cable ties and disconnect the
power cable (labelled [5] in Figure 8-61) from the PC-VIC; refer also to Figure 8-62, above.
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17.)Disconnect the power cable from the Floppy Disk (labelled [6] in Figure 8-61); refer also to
Figure 8-62, above.

18.)Disconnect the mains power cable (4-pin flat connector [7] - Part No. 2252981) from the rear of the
BEP, cutting any cable ties as necessary.

19.)Disconnect the mains power cable [8] from the motherboard (beside the ECG location).

20.)Gently slide the power supply further downwards and then out of the BEP casing sufficiently to be
able to cut any remaining cable ties.

21.)Remove the power supply from the BEP, together with the attached cable loom, as shown in Figure
8-63 below.

22.)Disconnect the 4-pin external connector [9] from the motherboard (beside the CPU).

Figure 8-63 Removing the BEP2 Power Supply with Cable Loom and Connectors
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8-5-15-4 BEP2 Power Supply Installation Procedure

Note: When performing this procedure, it is recommended to work with the BEP2 lying on its side
(as shown in Figure 8-60 on page 8-76), to provide easier access.

NOTE: For clarification, the letters appearing in square brackets in the following steps correspond to the letters
shown in the illustration of the BEP2 Power Supply and cable connectors in Figure 8-64 below.

Cable Connections
Motherboard (beside CPU)
Motherboard (beside ECG)
BEP rear

Floppy Disk

PC-VIC

Hard Disk

CD-RW

MOD

ECG

Not used

v >

—|T(O| M moOo|lO|w >

Figure 8-64 BEP2 Power Supply with Cable Loom and Connectors

1.) Route the cable loom down into the cavity of the BEP casing (placing the cable labelled [E] in Figure
8-64 at the front of the loom) and arrange each of the cables in the approximate position. Carefully
feed the cable connectors underneath the data cables.

2.) Holding the new BEP2 power supply in one hand, connect the 4-pin external connector [A] to the
motherboard (beside the CPU).

3.) Slide the power supply into the BEP power supply location (see Figure 8-65 below) and push the
metal stabilizing bracket (located on the side of the power supply) downwards to hold the power
supply in position.

=

m - - _ _ Ground Cable
P
P

~ — — —PC-VIC

L
/ ,~ — — - Power Cable to PC-VIC

Figure 8-65 BEP2 Power Supply Location
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4.) Re-connect the mains power cable [B] to the motherboard (beside the ECG location).

5.) Re-connect the mains power cable (4-pin flat connector [C] - Part No. 2252981) to the rear of the
BEP, and fasten with cable ties.

6.) Re-connect the power cable to the Floppy Disk (labelled [D] in Figure 8-64); refer also to
Figure 8-65, above.

7.) Slide the PC-VIC & hard disk out sufficiently to be able to re-connect the power cable (labelled [E]
in Figure 8-64) to the PC-VIC; refer also to Figure 8-65, above.

8.) Re-connect the data cable to the PC-VIC (see Figure 8-65, above).

9.) Re-connect the power cable to the Hard Disk (labelled [F] in Figure 8-64); refer also to Figure 8-65,
above.

10.)Return the Ground cable and screw that fastens the PC-VIC in position, as shown in Figure 8-62
on page 8-77.

11.)Re-connect the power cables to the media drives (and CD-RW [G]) and MOD [H] .

12.)Carefully place the ECG Module in the front of the BEP, sliding it into position and re-connecting
the power cable [l] to the rear of the ECG Module. (Refer to the BEP2 - ECG Module Installation
Procedure on page 8 - 72).

13.)Gently slide the power supply up into the final position in the BEP casing.
14.)Check that all cable connections are secured firmly and fasten with additional cable ties, as

necessary.
NOTE: Make sure that all data cables, memory boards, etc. are securely in position and that nothing has

erroneously become disconnected during the power supply removal procedure.

15.)Stand the BEP2 upright.

16.)At the rear of the BEP2, return and loosely tighten the four screws that fasten the power supply in
position on the BEP, as shown in Figure 8-59 on page 8-76.

17.)Return the BEP front cover as described in the BEP2 - Front Cover Installation Procedure on page
8 - 56.

18.)Return the one screw previously removed from the top of the side cover, as shown in Figure 8-58
on page 8-75.

19.)Fully tighten the four screws at the rear of the BEP (refer to step 16) to secure the power supply
firmly in position.

20.)Return the BEP2 side covers, as described in the BEP2 - Side Cover Installation Procedure on page
8 -54.

21) Carefully return the BEP2 to the original position on the machine chassis, and proceed as follows:
a.) Re-connect all the cables on the rear of the BEP (refer to the step-by-step instructions provided

in Back End Processor Installation Procedure on page 8 - 50).

b.) Return the screws of the lower left and right BEP brackets see Figure 8-41 on page 8-49.
a.) Return the two screws of upper BEP bracket (Figure 8-41).

22.)Replace the Vivid™ 4 rear cover - refer to the Rear Cover Installation Procedure on page 8 - 7.

23) Remove the Vivid™ 4 left and right side covers - refer to the Side Covers Installation Procedure on
page 8 - 4.

24) Re-connect the mains AC power cable for the mains power wall outlet.

25) Turn ON the main circuit breaker located on rear of the Vivid™ 4.

26) Turn ON the Vivid™ 4 by pressing the ON/OFF button on the Control Console.
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8-5-16 Hard Disk Replacement Procedure

8-5-16-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the Hard Disk
replacement procedure.

8-5-16-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-5-16-3 Hard Disk Removal Procedure

1) Remove the left cover, as described Side Covers Removal Procedure section, page 8-4.

2.) Remove the BEP side cover as described in the BEP2 - Side Cover Removal Procedure on page
8 -54,

3.) Remove the screw that holds the hard disk module in position (as shown in Figure 8-56 below).
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Figure 8-66 Hard Disk Removal 1

4) Carefully slide the module out from the unit.

5) Remove each of the four screws (two on each side), as shown in Figure 8-67 on page 8-82.
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Figure 8-67 Hard Disk Removal 2

6.) Disconnect all the cables at the rear of the hard disk.
7.) Remove the hard disk.

8-5-16-4 Hard Disk Installation Procedure

Note: Before installing a new hard disk, make sure the jumper settings are as shown below:

Master Slave

1 A

J50 J4B JAE Ja4 J42 J50 JAB J46 Ja4 J42

Cable Select

Rear View of Hard Drive /| Jumper Detail

1) Place the new hard disk in position in the hard disk module holder.

2.) Reconnect all the cables at the rear of the hard disk.

3) Fasten each of the four screws (two on each side), as shown in Figure 8-67 on page 8-82.
4) Carefully slide the module holder into position in the unit.

5) Return and fasten the screw that holds the hard disk module in position (as shown in Figure 8-56
on page 8-73
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6) Install the BEP side cover, as described in the BEP2 - Side Cover Installation Procedure on page
8 -54.

7) Return the Vivid™ 4 left cover, as described in the Side Covers Installation Procedure on page 8 - 4.

Note: When a new hard disk arrives from the manufacturer, usually it is partitioned and ready for

software installation.
Refer to Software Loading on page 8 - 113 for software installation instructions .
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Section 8-6
Lower Section Components Replacement

8-6-1 AC Distribution Box Replacement Procedure

8-6-1-1 Tools
Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the AC
Distribution Box replacement procedure.

8-6-1-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-6-1-3 AC Distribution Box Removal Procedure

1) Remove the Vivid™ 4 left, right and rear covers, as described in the Side Covers Removal
Procedure on page 8 - 4, and Rear Cover Removal Procedure on page 8 - 7.

2) Unplug all the internal cables from the AC Distribution Box and the voltage setting plugs at Jumper1
and Jumper2.

3) Unscrew the Ground cable located at the top-right corner of the AC Distribution Box.

4) Remove the two screws that are located on the lower bracket of the AC Distribution Box.

——— T . R L = i
SEEEE (S - - -
d P

Primary Secondary

Connector Connector

Figure 8-68 Lower Bracket of the AC Distribution Box

5) Gently pull the AC Distribution Box towards you, pulling it out through the rear of the machine.
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8-6-1-4 AC Distribution Box Installation Procedure

1) Insert the AC Distribution Box through the rear of the machine and then push it into its original
position.

2) Fasten the AC Distribution Box using the two screws located in the lower bracket of the AC
Distribution Box.

3) Tighten the screw that connects the Ground cable to the AC Distribution Box.

4) Plug in all the internal cables to the AC Distribution Box, including the voltage setting plugs at
Jumper1 and Jumper2.

5) Install the rear, left and right covers, as described in the Rear Cover Installation Procedure on page
8 - 7 and the Side Covers Installation Procedure on page 8 - 4.
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8-6-2

8-6-2-1

8-6-2-2

8-6-2-3

8-6-2-4

AC Input Box Replacement Procedure

Tools

Use the appropriate flat and Phillips-type screw drivers and a wire cutter as indicated in the AC Input
Box replacement procedure.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

AC Input Box Removal Procedure

1)
2)

6)

Unplug the AC line power cable.

Remove the Vivid™ 4 left, right and rear covers, as described in the Side Covers Removal
Procedure on page 8 - 4, and the Rear Cover Removal Procedure on page 8 - 7.

Unplug the internal power cable from the AC Distribution Box.
Unscrew the Ground cable from the AC Distribution Box.

Remove the two screws on both the /eft and the right sides that secure the AC Input Box to the
chassis.

Figure 8-69 AC Input Box Screws

Remove the AC Input Box.

AC Input Box Installation Procedure

1)
2)

Return the AC Input Box to its original position.

Tighten the two screws on both the /eft and the right sides that secure the AC Input Box to the
chassis.

Tighten the screw that connects the Ground cable to the AC Distribution Box.
Reconnect the internal power cable to the AC Distribution Box.

Install the Vivid™ 4 rear, left and right covers, as described in the Rear Cover Installation Procedure
on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.
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8-6-3

8-6-3-1

8-6-3-2

8-6-3-3

8-6-3-4

Keyboard or Monitor Cable Replacement Procedure

Tools

Use the appropriate flat and Phillips-type screw drivers, a wire cutter and the appropriate Allen keys as
indicated in the keyboard or monitor cable replacement procedure.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

Keyboard or Monitor Cable Removal Procedure

1) Remove the Vivid™ 4 left, right and rear covers, as described in the Side Covers Removal
Procedure on page 8 - 4, and the Rear Cover Removal Procedure on page 8 - 7.

2) Use the front handle to raise the console to its highest position.
3) Locate the black cable track containing all the cables, at the back of the unit.

4) Open the track by hooking a thumb or finger under the right side of one of the tracks and pulling the
side of the track. The track clicks open, enabling you to select the required cable.

Figure 8-70 Opening the Track

5) Disconnect both ends of the cable that is to be replaced.

6) Replace the cable, adding new ties to bind the cables together where necessary, and snap the track
back to the closed position.

Keyboard or Monitor Cable Installation Procedure

1) Route the cables, adding new ties to bind the cables together where necessary.

2) Reconnect both ends of the cable that was replaced.

3) Close the track by pressing a thumb or finger on the left and right sides of each of the tracks and
pushing the track until it snaps back to the closed position.

4) Replace the Vivid™ 4 rear, left and right covers, as described in the Rear Cover Installation
Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.
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8-6-4 AC, BEP or FE Cable Replacement Procedure

Use the appropriate flat and Phillips-type screw drivers, a wire cutter, the appropriate Hex wrenches
and the appropriate Allen keys as indicated in the cable replacement procedure.

8-6-4-1 Preparation

Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-6-4-2 AC, BEP or FE Cable Removal Procedure

1) Disconnect both ends of the required cable.

2) Open the plastic ties that hold the cables together.

3) Remove the required cable.

8-6-4-3 AC, BEP or FE Cable Installation Procedure
1) Route the required cable.
2) Connect both ends of the new cable.

3) Replace the ties and secure the cable in position.
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8-6-5 Gas Spring Cable Replacement Procedure
NOTE: This section describes the installation and removal procedures for the Gas Spring Cable

(Part No. 2268877) only. For instructions on replacing the Swivel Release Cable, refer to the Swivel

Release Cable Replacement Procedure on page 8 - 94.

Use the appropriate flat and Phillips-type screw drivers, Allen key, wire cutter and the appropriate

open-wring wrenches as indicated in the gas spring cable replacement procedure.

8-6-5-1 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-6-5-2 Gas Spring Cable Removal Procedure

1) Pull out and remove the air filter, as described in the Front Cover Removal Procedure on page 8 - 5.

2) Remove the Vivid™ 4 side covers and the rear cover, as described in the Side Covers Removal
Procedure on page 8 - 4 and in the Rear Cover Removal Procedure on page 8 - 7.

3) Remove the front end crate, as described in the Front End Crate Removal Procedure on page 8 - 41.

4) Raise the control console to its maximum height.

5) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.

6) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.

7) Remove the control console upper cover front, as described in the Control Console Upper Cover
(Front) Removal Procedure on page 8 - 14.

8) Remove the keyboard, as described in the Keyboard Removal Procedure on page 8 - 26.

9) Cut all the cable ties to free the gas spring cable.

NOTE: For clarification, the letters appearing in square brackets [ ] in the following steps correspond to the

letters shown in Figure 8-71 and Figure 8-72 below.

Figure 8-71 Gas Spring Rod and Cable Holder - Lower End (from Rear)
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Figure 8-72 Gas Spring Rod and Cable Holder - Close-up Views

10) Working from the rear of the unit, remove the securing screw [A] from the cable holder [B] located
on the gas spring rod.

11) Turn the cable holder to free the cable end sleeve [C], and then remove the cable end stopper [D]
from the trigger arm [E].

12) Working from the front of the unit, and using an M4 Allen key, loosen the two cap screws on the gas
spring cable retaining bracket and slide the bracket forwards (towards you) sufficiently to release
tension on the cable, as shown in Figure 8-85.

Slide bracket in this direction

F' '__

Cable retaining bracket

— Loosen cap screws here

Gas spring cable

Figure 8-73 Gas Spring Cable and Retaining Bracket

CAUTION: When releasing tension, do not pull the gas spring cable excessively as this may
cause damage to the cable mechanism.
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13) Using a combination wrench, release the gas spring cable from the cable retaining bracket by
loosening the securing nut, as shown in Figure 8-74 below..

Release securing nut here
|

Cable retaining bracket—il

Gas Spring Cable

Figure 8-74 Releasing Gas Spring Cable from Retaining Bracket

14.)Release the gas spring cable from the up/down/swivel handle by carefully sliding the cable end
stopper out through the grooved slot on the handle assembly (refer to the detail shown in

Figure 8-88 on page 8-101).

NOTE: IMPORTANT - Before finally removing the gas spring cable, pay attention to its path inside the
machine, and the position of each of its parts.

15.)Remove the gas spring cable.
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8-6-5-3

NOTE:

Gas spring cable

Gas Spring Cable Installation Procedure
1) Raise the control console to its maximum height.

2) Route the gas spring cable along its original path in the machine. The end of the cable with the
adjustable sleeve should be next to the up/down/swivel handle at the front of the unit; the other end
of the cable should be next to the lower end of the gas spring at the rear of the unit.

For clarification, the letters appearing in square brackets [ ] in the following steps correspond to the
letters shown in Figure 8-71 on page 8-89 and Figure 8-72 on page 8-90.

3) Working from the rear of the machine, fit the cable end stopper [D] on the trigger arm [E] - refer to
Figure 8-72 on page 8-90.

4) Fit the groove of the cable end sleeve [C] on the hinge of the gas spring head.
5) Turn the cable holder [B] over the cable end sleeve, and then fasten it with the securing screw [A].

6) Working from the front of the machine, insert the other cable end stopper into the through the
grooved slot on the handle assembly carefully aligning the groove on the cable with that of the
groove in the slot (refer to the detail shown in Figure 8-88 on page 8-101).

7.) Feed the gas spring cable down into the slot in the cable retaining bracket (refer to Figure 8-90 on
page 8-102) and tighten the securing nut against the bracket to hold the cable firmly in position -
refer also to Figure 8-87 on page 8-100.

8.) Slide the cable retaining bracket backwards (previously moved forwards) along the chassis beam
sufficiently to regain tension on the cable. Using an M4 Allen key, tighten the two cap screws on the
bracket to hold it firmly in position - refer to Figure 8-73 on page 8-90.

9) Using the Up/Down/Swivel handle, lower and raise the control console several times to verify its
proper operation.

10) Fasten the cables to the machine with cable ties (at the original positions - see Figure 8-75 below).

—— Cable ties

Figure 8-75 Cables Fastened with Cable Ties

11.)Return the keyboard (previously removed) as described in the Keyboard Installation Procedure on
page 8 - 27.

12.)Return the control console upper cover front section, as described in the Control Console Upper
Cover (Front) Installation Procedure on page 8 - 15.

13) Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.
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14) Return the control console lower rear cover, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.

15) Raise the control console to its maximum height.
16) Return the front end crate, as described in the Front End Crate Installation Procedure on page 8 - 42.

17) Return the Vivid™ 4 side covers and the rear cover, as described in the Side Covers Installation
Procedure on page 8 - 4 and in the Rear Cover Installation Procedure on page 8 - 7.

18) Insert the air filter in its original location, as shown in Figure 8-3 on page 8-5.

Note: Itis recommended to clean the filter before returning it to its original location, as described
in Chapter 10 - Periodic Maintenance.
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8-6-6 Swivel Release Cable Replacement Procedure
NOTE: This section describes the installation and removal procedures for the Swivel Release Cable

(Part No. 2392103) only. For instructions on replacing the Gas Spring Cable, refer to the Gas Spring

Cable Removal Procedure on page 8 - 89.

Use the appropriate flat and Phillips-type screw drivers, Allen key, wire cutter and the appropriate

open-wring wrenches as indicated in the swivel release cable replacement procedure.

8-6-6-1 Preparation

Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-6-6-2 Swivel Release Cable Removal Procedure

1) Raise the control console to its maximum height.

2) Remove the control console lower rear cover, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.

3) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.

4) Loosen the three screws securing the gas spring cover central sleeve in position (see Figure 8-76
below) and lower it downwards until it is resting in the collar of the top cover. (It is not necessary to
remove the sleeve completely).

Figure 8-76 Gas Spring Cover Central Sleeve

5) Remove the control console upper cover front, as described in the Control Console Upper Cover
(Front) Removal Procedure on page 8 - 14.

6) Remove the keyboard, as described in the Keyboard Removal Procedure on page 8 - 26.

7) Cut all the cable ties to free the swivel release cable.

NOTE: For clarification, the letters appearing in square brackets [ ] in the following steps correspond to the
letters shown in Figure 8-77 and Figure 8-78 below.
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Figure 8-77 Swivel Release Cable and Vertical Axis Welding (from Side)

8) Working from the left side of the unit, release the swivel release cable [A] from the cable retaining
bracket [B] located on the vertical axis welding [C] by pressing the tensioning plate [D] downwards
(to release tension on the cable). Then slide the cable end stopper [E] and cable sleeve [F] out of
the slot in the retaining bracket.

E Bl B

Figure 8-78 Releasing the Cable End Stopper from the Tensioning Plate

9) Working from the front of the unit, and using an M4 Allen key, loosen the two cap screws on the
swivel release cable retaining bracket and slide the bracket forwards sufficiently to allow removal
of the cable from the up/down/swivel handle, as shown in Figure 8-85 below.

Chapter 8 - Replacement Procedures 8-95



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

Slide bracket in this direction

Cable retaining bracket

— Loosen cap screws here

Swivel release cable

Figure 8-79 Swivel Release Cable and Retaining Bracket

10) Using a combination wrench, release the swivel release cable from the cable retaining bracket by
loosening the securing nut, as shown in Figure 8-74 below.

Cable retaining bracket

Swivel Release Cable

N
e el

Figure 8-80 Releasing the Swivel Release Cable Securing Nut

11.)Release the swivel release cable from the up/down handle by carefully sliding the cable end stopper
out through the grooved slot on the handle assembly (refer to the detail shown in Figure 8-88 on
page 8-101).

NOTE: IMPORTANT - Before finally removing the swivel release cable, pay attention to its path inside
the machine, and the position of each of its parts.

12.)Remove the swivel release cable.
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8-6-6-3

NOTE:

Swivel release cable

Swivel Release Cable Installation Procedure
1) Raise the control console to its maximum height.

2) Route the swivel release cable along its original path in the machine. The end of the cable with the
adjustable sleeve should be next to the up/down/swivel handle at the front of the unit; the other end
of the cable should be next to the vertical axis welding (accessed from the /eft side of the unit).

3) Working from the front of the machine, insert the cable end stopper into the through the grooved
slot on the handle assembly carefully aligning the groove on the cable with that of the groove in the
slot (refer to the detail shown in Figure 8-88 on page 8-101).

4.) Feed the swivel release cable down into the slot in the cable retaining bracket (refer to Figure 8-80
on page 8-96) and tighten the securing nut against the bracket to hold the cable firmly in position.

5.) Slide the cable retaining bracket backwards (previously moved forwards) along the chassis beam
sufficiently to regain tension on the cable. Using an M4 Allen key, tighten the two cap screws on the
bracket to hold it firmly in position - refer to Figure 8-79 on page 8-96.

For clarification, the letters appearing in square brackets [ ] in the following step correspond to the letters
shown in Figure 8-77 on page 8-95 and Figure 8-78 on page 8-95.

6) Working from the left side of the machine, press the tensioning plate [D] downwards then slide the
other cable end stopper [E] and the cable sleeve [F] into the slot in the cable retaining bracket [B].

7) Using the Up/Down/Swivel handle, swivel the control console several times to verify its proper operation.

8) Fasten the cables to the machine with cable ties (at the original positions - see Figure 8-81 below).

—— Cable ties

Figure 8-81 Cable Fastened with Cable Ties

9.) Return the keyboard (previously removed) as described in the Keyboard Installation Procedure on
page 8 - 27.

10.)Return the control console upper cover front section, as described in the Control Console Upper
Cover (Front) Installation Procedure on page 8 - 15.

11) Pull the gas spring cover central sleeve upwards into position carefully checking that the swivel
release cable is neatly tucked inside and is not being pinched by the sleeve; return and tighten the
three screws (refer to Figure 8-76 on page 8-94).

12) Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.

13) Return the control console lower cover rear, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.
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8-6-7 Up/Down/Swivel Handle Replacement Procedure
NOTE: This section describes the removal and installation procedures for the metal up/down/swivel handle

(Part No. 237002).

Up/Down/Swivel Handle
(used for control console
up/down/swivel movement)

Figure 8-82 Vivid™ 4 Up/Down/Swivel Handle in Position

8-6-7-1 Tools
Use the appropriate the Phillips-type screw drivers, Allen key, and combination wrench, as indicated in
the up/down/swivel handle removal procedure.

8-6-7-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-6-7-3 Up/Down/Swivel Handle Removal Procedure

1) Remove the control console lower cover rear, as described in the Control Console Lower Rear
Cover Removal Procedure on page 8 - 19.

2) Remove the control console lower cover, as described in the Control Console Lower Cover
Removal Procedure on page 8 - 18.

3) Remove the control console upper cover front section, as described in the Control Console Upper
Cover (Front) Removal Procedure on page 8 - 14.

4) Disconnect the four keyboard matrix cables as shown in Figure 8-83 below.

Figure 8-83 Disconnecting the Keyboard Matrix Cables
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5) Loosen and remove the two M4 screws from the keyboard matrix (one on each of the left and right
corners - see Figure 8-84 below). Lift out the keyboard, completely removing it from the machine
chassis. For more details, refer to the Keyboard Removal Procedure on page 8 - 26.

[ )
Figure 8-84 Removing the Keyboard

Note: The up/down/swivel handle as well as the gas spring cable and swivel release cable are
now fully exposed, providing easy access to complete the handle removal procedure.

6) Using an M4 Allen key, loosen the two cap screws on the cable retaining bracket and slide the
bracket forwards sufficiently to release tension on the cables, as shown in Figure 8-85.

Slide bracket in this direction
Cable retaining bracket

Loosen cap screws here

Gas spring cable
(up/down mechanism)

Swivel release cable
_ (swivel mechanism)

Figure 8-85 Gas Spring Cables and Retaining Bracket

CAUTION: When releasing tension, do not pull the cables excessively as this may cause damage
to the cable mechanism.
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Note: For clarification, Figure 8-86 below shows a close-up view of the up/down/swivel handle,
gas spring cable, and swivel release cable fitted in position, as seen from underneath .

Swivel release cable

. . / Cable retaining bracket
Cable securing nut i L A G

Gas spring cable
Handle

Figure 8-86 Handle and Gas Spring Cables - Close-up View

7.) Using a combination wrench, release the swivel release cable from the cable retaining bracket by
loosening the securing nut, as shown in Figure 8-87 below.

Swivel release cable

Figure 8-87 Releasing the Gas Spring Cable from the Cable Retaining Bracket
8.) Release the swivel release cable from the up/down/swivel handle by carefully sliding the cable end
stopper out through the grooved slot on the handle assembly (refer to the detail shown in
Figure 8-88 on page 8-101).

9.) Repeat step 7 to release the gas spring cable from the cable retaining bracket.

10.)Repeat step 8 to release the gas spring cable from the up/down/swivel handle (refer to the detail
shown in Figure 8-88 on page 8-101).
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\

> O\ = —

Cable End Cable
Grooved Slot on Handle Stopper
(shown in detail)
Remove cable end from here

Figure 8-88 Detail of Cable End and Slot on Handle

Note: In order to manipulate and loosen the gas spring cable sufficiently to release and remove
the cable end from the slot in the up/down/swivel handle, it may also be necessary to
loosen the other end of the cable from where it is attached to the cable holder located on
the gas spring rod. If required, refer to the instructions provided in the Gas Spring Cable
Removal Procedure on page 8 - 89.

Similarly, to release the other end of the swivel release cable from the vertical axis welding, refer to
the Swivel Release Cable Removal Procedure on page 8 - 94.

11.)Loosen and remove the M6 nut from the handle assembly axis screw - see Figure 8-89 below.

Handle mounting bracket Handle mounting bracket

M6 Nut
Axis screw

Figure 8-89 Removing the Handle from the Handle Mounting Brackets

12.)Holding the Up/Down/Swivel handle in one hand, extract the axis screw from the handle assembly
(pull in the direction shown in Figure 8-89, above) and remove the defective Up/Down/Swivel
handle from the handle mounting brackets (fastened to the chassis).
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8-6-7-4

Up/Down/Swivel Handle Installation Procedure

NOTE: This describes the procedure for installing the Up/Down/Swivel Handle (Part No. 237002).

1) Place the new Up/Down/Swivel handle into the correct position on the handle mounting brackets
(fastened to the machine chassis) - refer to Figure 8-89 on page 8-101.

2) Return the M6 Axis screw (previously removed) passing the end through the screw hole in the first
handle mounting bracket, through the two holes in the handle, then through the screw hole in the
second bracket - refer to Figure 8-89 on page 8-101.

3.) Return the M6 nut (previously removed) to the handle assembly axis screw. Tighten the nut fully to
secure the handle assembly to the handle mounting brackets - refer to Figure 8-89 on page 8-101.

4.) Insert the gas spring cable end stopper through the grooved slot on the handle assembly carefully
aligning the groove on the cable with that of the groove in the slot (refer to the detail shown in Figure
8-88 on page 8-101).

5.) Feed the gas spring cable down into the slot in the cable retaining bracket (refer to Figure 8-90
below) and tighten the securing nut against the bracket to hold the cable firmly in position - refer
also to Figure 8-87 on page 8-100.

6.) Repeat step 4 to insert the swivel release cable end stopper into the grooved slot on the handle
assembly.

7.) Repeat step 5 to secure the swivel release cable to the cable retaining bracket (Figure 8-90 below).

[
[
:“"—-—
Cable retaining bracket f‘ "P
Cable securing nut %
| i
Figure 8-90 Swivel Release Cable Secured in Retaining Bracket

8.) Slide the cable retaining bracket backwards (previously moved forwards) along the chassis beam
sufficiently to regain tension on the cables. Using an M4 Allen key, tighten the two cap screws on
the bracket to hold it firmly in position - refer to Figure 8-85 on page 8-99.

9) Test the Up/Down/Swivel handle to make sure the mechanism is operating properly and that the
handle is fastened securely on the chassis.

10.)Return the keyboard (previously removed) as described in the Keyboard Installation Procedure on
page 8 - 27.

11.)Reconnect the four keyboard matrix cables - refer to Figure 8-83 on page 8-98.

12.)Return the control console upper cover front section, as described in the Control Console Upper
Cover (Front) Installation Procedure on page 8 - 15.

13.)Return the control console lower cover, as described in the Control Console Lower Cover
Installation Procedure on page 8 - 18.

14.)Return the control console lower cover rear, as described in the Control Console Lower Rear Cover
Installation Procedure on page 8 - 19.
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8-6-8 Gas Spring Replacement Procedure

8-6-8-1 Tools
Use the appropriate flat and Phillips-type screw drivers, a wire cutter, the appropriate open-ring
wrenches and a Hex M8x80mm screw as indicated in the gas spring replacement procedure.

8-6-8-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

8-6-8-3 Gas Spring Removal Procedure
1) Pull out and remove the air filter, as described in the Front Cover Removal Procedure on page 8 - 5.
2) Remove the Vivid™ 4 side covers and the rear cover, as described in the Side Covers Removal

Procedure on page 8 - 4 and the Rear Cover Removal Procedure on page 8 - 7.
3) Remove the front end crate, as described in the Front End Crate Removal Procedure on page 8 - 41.
4) Lower the control console to its minimum height.
NOTE: For clarification, the letters appearing in square brackets [ ] in the following steps correspond to the

letters shown in Figure 8-91 and Figure 8-92 below.

5) Remove the securing screw [A] from the cable holder located on the gas spring rod.
6) Turn the cable holder [B] to free the cable end sleeve [C] then remove the cable end stopper [D]
from the trigger arm [E] .

DANGER: Do not activate the trigger arm as this will cause the expansion of the gas spring and may
cause damage and/or injury!

7) Remove the retaining washer [K] from the pin [L] at the lower end of the gas spring.

8) Insert the Hex M8x80mm screw (not shown) in the appropriate hole to the left of the compartment
at its base, and then tighten the screw until the pin [L] at the lower end of the gas spring is loose
enough to be removed, and remove the pin.

Figure 8-91 Gas Spring - Lower End and Cable
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Figure 8-92 Gas Spring Lower End Cable - Close-up View

9) Remove the retaining washer [K] from the pin [L] at the lower end of the gas spring.

10) Insert the Hex M8x80mm screw in the appropriate hole to the left of the compartment at its base,
and then tighten the screw until the pin [L] at the lower end of the gas spring is loose enough to be
removed, and remove the pin.

NOTE: For clarification, the letters appearing in square brackets [ ] in the following step correspond to the letters
shown in Figure 8-92 below.

Figure 8-93 Gas Spring - Upper End

11) Remove the retaining washer [M] from the pin [N] at the upper end of the gas spring, and then
remove the pin.

12) Carefully remove the gas spring.
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8-6-8-4

NOTE:

A

Gas Spring Installation Procedure

All the gas spring components indicated by letters appearing in square brackets [ ] in the following steps
can be seen in Figure 8-93 and Figure 8-92 on page 8-104, and Figure 8-91 on page 8-103.

DANGER: Do not activate the trigger arm as this will cause the expansion of the gas spring and
may cause damage and/or injury!

Return the gas spring to its original position.

Insert the upper pin [N] and secure it with the retaining washer [M]. You may have to adjust the
M8x80mm screw before inserting the pin.

Insert the lower pin [L] and secure it with the retaining washer [K]. You may have to adjust the
M8x80mm screw before inserting the pin.

Fit the cable end stopper [D] on to the trigger arm [E].
Fit the groove of the cable end sleeve [C] on the hinge [F] of the gas spring head.

Turn the cable holder [B] over the cable end sleeve [C], and then fasten it with the securing
screw [A].

Remove the Hex M8 screw from the compartment.

Using the up/down/swivel handle, lower and raise the control console several times to verify its
proper operation.

Return the front end crate back to its original position, as described in the Front End Crate
Installation Procedure on page 8 - 42.

10) Return the Vivid™ 4 rear, left and right covers, as described in the Rear Cover Installation

Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.

11) Raise the control console to its maximum height, and then replace the control console lower cover,

as described in the Control Console Lower Rear Cover Replacement Procedure on page 8 - 19.

12) Insert the air filter in its original location, as shown in Figure 8-3 on page 8-5.

Note:

It is recommended to clean the filter before returning it to its original location, as described
in Chapter 10 - Periodic Maintenance.
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8-6-9

NOTE:

8-6-9-1

8-6-9-2

8-6-9-3

Note:

Front Wheel Replacement Procedure

This section describes the installation and removal procedures for the earlier-type of front wheel
(Part No. 2269437) and the newer improved type (Part No. 2392789). The installation procedure is
slightly different for each type of front wheel, as described in the procedures below.

When replacing the earlier type of front wheel (Part No. 2269437) with the same type of wheel, refer to
the following instructions:

. Front Wheel Removal - Procedure 1 (see below)

. Front Wheel Installation - Procedure 1 on page 8 - 110.

When replacing the earlier type of front wheel (Part No. 2269437) with newer improved type (Part No.
2392789) make sure you replace BOTH front wheels. When ordering the new-type Front wheels, you
will receive a new transverse arm which should also be replaced (between the two wheels). Refer to
these instructions:

. Front Wheel Removal - Procedure 1 on page 8 - 106

. Front Wheel Installation - Procedure 2 on page 8 - 110.

If replacing the newer improved type (Part No. 2392789) with the same type of wheels, refer to the
following instructions:

. Front Wheel Removal - Procedure 2 on page 8 - 108

. Front Wheel Installation - Procedure 2 on page 8 - 110.

Tools

Use the appropriate flat and Phillips-type screw drivers, a wire cutter, the appropriate Hex wrenches
and the appropriate Allen keys as indicated in the front wheel replacement procedure.

Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

Front Wheel Removal - Procedure 1

Before you begin, make sure you are working on a flat surface with the wheels facing the front
and the brake in the left (locked) position, preventing movement.

The machine will remain stable, even after one wheel has been removed. However, for a safer
working environment, it is recommended to support the unit with wooden blocks or a jack.

WARNING: Do not lean on the machine, or leave it unattended without support, if a wheel has
been removed.

1) Remove the Vivid™ 4 front cover, as described in the Front Cover Removal Procedure on page 8 - 5.

2) Using a flat screwdriver, push up and release the locking spring washer located in the center of the
transverse arm (wheel position bar), as shown in Figure 8-94 on page 8-107. Lift the wheel position
bar upwards (without completely removing it).

8-106
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Figure 8-94 Releasing the Spring Washer from the Center of the Transverse Arm

3) Remove the four bolts (three wrench bolts and one Allen bolt) that secure the front wheel to the
chassis (see Figure 8-94 below) and remove the wheel.

<«— Securing Bolts

Figure 8-95 Front Wheel (Part No 2269437) Bolted to Chassis
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8-6-9-4 Front Wheel Removal - Procedure 2

wooden blocks (or on a jack capable of supporting the weight of the machine). Do not lean on
the machine, or leave it unattended without support, when the wheels have been removed.
Always remove and replace one wheel at a time, before attempting to remove the second wheel.

f WARNING: When performing this procedure, the machine must be safely supported on two

Note: Before you begin, make sure you are working on a flat surface with the wheels facing the front
and the brake in the left (Jocked) position, preventing movement.

1) Remove the Vivid™ 4 front cover, as described in the Front Cover Removal Procedure on page 8 - 5.
2) Remove the locking washer, located on the black wheel position bar, and lift the wheel position bar.

3) Using a flat screwdriver, push up and release the locking spring washer located in the center of the
transverse arm (wheel position bar), as shown in Figure 8-94 on page 8-107.

4.) Release the locking spring washer from the underside of each end of the transverse arm, as shown
in Figure 8-96 below.

Figure 8-96 Releasing the Spring Washer from the End of the Transverse Arm

5.) Lifting the transverse arm upwards, unhook it from the central locking pin located above the brake
pedal and remove it completely. Refer to Figure 8-97 on page 8-109.
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-e) .!

Transverse Arm
(Wheel Position Bar)

Figure 8-97 Removing the Transverse Arm

6) Remove the four bolts (three wrench bolts and one Allen bolt - see Figure 8-98 below) that secure
one of the front wheels to the chassis, and remove the wheel.

<«—— Securing Bolts

Figure 8-98 Front Wheel (Part No 2392789) Bolted to Chassis
7.) Proceed to step 1 of the Front Wheel Installation - Procedure 2 on page 8 - 110 to install a new front
wheel in place of the one removed.
8.) Repeat step 6 above, to remove the other front wheel from the chassis.

9.) Proceed to step 2 of the Front Wheel Installation - Procedure 2 on page 8 - 110, to install the second
new front wheel, then complete the remaining steps of the front wheel installation procedure.
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8-6-9-5

Note:

8-6-9-6

Front Wheel Installation - Procedure 1

The machine will remain stable, even after one wheel has been removed. However, for a safer
working environment, it is recommended to support the unit with wooden blocks or a jack.

1)
2)
3)

4)

Install the new wheel (Part No. 2269437) on the machine chassis in the same position as that of the
previously-removed wheel. Make sure it is correctly positioned, parallel to the other front wheel.

Lift the transverse arm (wheel position bar) and secure it into position by re-attaching the spring
washer to the central locking pin (refer to Figure 8-94 on page 8-107).

Return the four bolts (three wrench bolts and one Allen bolt - removed in step 3 on page 8-107) and
make sure that wheel is secured firmly to the chassis (see Figure 8-95 on page 8-107).

Return the Vivid™ 4 front cover, as described in the Front Cover Installation Procedure on page 8 - 6.

Front Wheel Installation - Procedure 2

WARNING: When performing this procedure, the machine must be safely supported on two
wooden blocks (or on a jack capable of supporting the weight of the machine). Do not lean on
the machine, or leave it unattended without support, when the wheels have been removed.
Always remove and replace one wheel at a time, before attempting to remove the second wheel.

1)

3)

4)

5.)

Having removed one wheel from the machine chassis (as described in Front Wheel Removal -
Procedure 2 on page 8 - 108), install one of the new wheels (Part No. 2392789) in its place,
ensuring that the wheel is correctly positioned.

Install the four bolts (three wrench bolts and one Allen bolt removed in step 6 on page 8-109 [refer
to Figure 8-98 on page 8-109]), making sure that the wheel is secured firmly to the chassis.

Having removed the second wheel from the machine chassis (as described in Front Wheel
Removal - Procedure 2 on page 8 - 108), install the other new wheel in its place, ensuring that the
new wheel is correctly positioned, parallel to the other new front wheel.

Install the four bolts (three wrench bolts and one Allen bolt removed in step 6 on page 8-109 [refer
to Figure 8-98 on page 8-109]), making sure that each wheel is secured firmly to the chassis.

Install the new transverse arm (wheel position bar) by hooking it onto the central locking pin located
above the brake pedal and securing it into position (attach the spring washer [supplied] to the
central pin - refer to Figure 8-97 on page 8-109 and Figure 8-94 on page 8-107).

Lift the transverse arm upwards and attach a new locking spring washer (supplied) to the underside
of each end of the transverse arm. Refer to step 4 on page 8-108 and Figure 8-96 on page 8-108.

Return the Vivid™ 4 front cover, as described in the Front Cover Installation Procedure on page 8 - 6.
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8-6-10 Rear Wheel Replacement Procedure
NOTE: This section describes the installation and removal procedure of the earlier-type of rear wheel
(Part No. 2269436) and the newer improved type (Part No. 2389102). The installation procedure is the
same for each type of rear wheel, as described in the procedure below.
NOTE: IMPORTANT - When replacing the earlier type (Part No. 2269436) with newer improved type (Part No.
2389102) make sure you replace BOTH rear wheels.
8-6-10-1 Tools
Use the appropriate flat and Phillips-type screw drivers and combination spanner as indicated in the
rear wheel replacement procedure.
8-6-10-2 Preparation
Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.
8-6-10-3 Rear Wheel Removal
Note: The machine will remain stable, even after one wheel has been removed. However, for a safer

A

working environment, it is recommended to support the unit with wooden blocks or a jack.

WARNING: When BOTH rear wheels are being removed, the machine must be safely supported
on two wooden blocks (or on a jack capable of supporting the weight of the machine). Always
remove and replace one wheel at a time, before attempting to remove the second wheel.

1) Remove the Vivid™ 4 side covers and the rear cover, as described in the Side Covers Removal
Procedure on page 8 - 4 and the Rear Cover Removal Procedure on page 8 - 7.

2) Position the machine so that the wheel that is to be changed is not in contact with the ground, while
ensuring that the other three wheels remain on the ground. If replacing both wheels, support the
machine on two wooden blocks (or a suitable jack).

3) Loosen the shaft screw (see Figure 8-99 on page 8-112) and remove the defective wheel from the
machine chassis.

4) Proceed to the Rear Wheel Installation Procedure on page 8 - 112 to install the new rear wheel in
place of the one removed.

5.) If replacing both wheels, repeat step 3 above on the other wheel, then proceed to the Rear Wheel
Installation Procedure on page 8 - 112 to install the second new rear wheel and complete the rear
wheel installation procedure.

WARNING: Do not lean on the machine, or leave it unattended without support, if a wheel has
been removed.
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8-6-10-4 Rear Wheel Installation Procedure

WARNING: Do not lean on the machine, or leave it unattended without support, if a wheel has
A been removed.

WARNING: When BOTH rear wheels are being replaced, the machine must be safely supported
A on two wooden blocks (or on a jack capable of supporting the weight of the machine). Always
remove and replace one wheel at a time, before attempting to remove the second wheel.

1) Having removed one rear wheel, position the new wheel on the chassis (in the same position as
that of the wheel removed).

2) Tighten the shaft screw (see Figure 8-99 below), making sure the wheel is firmly secured.

Shaft Screw

Figure 8-99 Rear Wheel Installation

3.) If replacing both wheels, when the second rear wheel has been removed, repeat step 1 and step 2
above to install the second new rear wheel.

4) Return the Vivid™ 4 rear, left and right covers, as described in the Rear Cover Installation
Procedure on page 8 - 7 and the Side Covers Installation Procedure on page 8 - 4.
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Software Loading
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8-7-1 Software Installation/Upgrade Procedure

Note: Itis recommended to back-up the archive and the settings as described in the Vivid™ 4 User
Manual, before commencing software installation (or whenever upgrading the software).

WARNING: Do not attempt to install software that was not designated for your Vivid™ 4 unit. Attempting
to install un-approved software will cause irreversible damage to hardware and software!

Normally the Vivid™ 4 system is supplied from the manufacturer with the software already installed. In
some cases, it is necessary to re-install the software (for example, after replacing the Back-end
Processor) by following the software installation procedure shown in Table 8-4 below.

Table 8-4 Software Installation

Step

Expected Result

Press the <Eject> button of the CD drive and remove
any media if present.

The CD drive tray ejects.

Insert the CD provided with the software kit, and press
the <Eject> button again.

The CD drive tray will load the software CD.

Hold down the <ON/OFF> button for 5 seconds to
shutdown the system.

The shutdown options are displayed on-screen.

Select Full Shutdown.

The system powers down.

Hold down the <ON/OFF> button for three seconds.

The system powers ON and when system boot-up from the
CD is complete, the following message is displayed
prompting you to select the required option:

A. Install Vivid 4 Software

B. Service Tools

C. Exit without Actions

Select option A) Install Vivid 4 Software.

Press <Enter>.

The CD begins the software installation process.

A message is displayed on-screen prompting you to press
<Eject> and remove the CD, then to press <CTRL + ALT
+ DELETE> to reboot the system.

Press <Eject> and remove the CD.
Press <CTRL+ALT+DELETE>.

The system re-boots.

Follow the on-screen instructions, clicking OK (or
Cancel) when prompted.

The machine performs 4 reboots before completing the
installation. The installation process will take between

20 and 50 minutes - DO NOT ATTEMPT TO STOP THE
INSTALLATION BEFORE COMPLETION!

When the installation process is complete, the system will
be in regular display mode (Probe Select Screen).

Note: If this is a new software version, an adhesive Rating
Plate is supplied with the software CD. Adhere the plate in
the appropriate position on the metal cover under the
control console.
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Section 8-8
Peripherals

8-8-1 B/W Video Printer Replacement Procedure

NOTE: This section describes the installation and removal procedure for the Sony UP-895MDW B/W Video
Printer.

Figure 8-100 SONY B/W Video Printer

8-8-1-1 Tools
Use the appropriate flat and Phillips-type screw drivers.

8-8-1-2 Manpower
One person - 30 mins.

8-8-1-3 Preparations
1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2.) Remove the Connectors Panel cover as shown in the Connector Panels Cover Removal Procedure
on page 8 - 8.

3.) Unpack the B/W Video Printer.

4.) Check that the B/W Video Printer AC voltage corresponds to that of your local voltage.

5.) Verify that all the DIP Switches on the rear panel of the B/W Video Printer are in the Down position
as shown in Figure 8-101 on page 8-115.
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Figure 8-101 B/W Video Printer, DIP Switches on the Rear Panel
B&W Printer Installation Procedure

1.) Place the B/W Video Printer on the right side of the Vivid™ 4 ultrasound unit’s top surface (below
room to access the cables at the rear of the printer.

the control console - as shown in Figure 8-102) and next to the VCR (if present), allowing sufficient

B/W Video Printer

Figure 8-102 B/W Video Printer Installed in the Vivid™ 4

Chapter 8 - Replacement Procedures

8-115



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

2.) Connect the Remote cable, the B/W Video IN cable, and the Power cable, as shown in
Figure 8-103 below.

Remote cable: Video IN Cable:

From: Left Connectors Panel, From: Left Connectors Panel,
Print Trig B/W Video OUT

To: REMOTE To: VIDEO IN

—Y
DIF 8W
REMOTE
O e

—C@@

Power cable
From: Right Connectors Panel, AC outlet
To: ACIN

Figure 8-103 B/W Video Printer Connection Cables
3.) Place the B/W printer in its correct final position.
4.) Secure the B/W printer by fastening the belt around it, or together with the VCR (if present).

5.) If more secure fastening is desired, install the optional shelf (P/N H45011CN), which can be ordered
separately if the Color Printer option is not installed.

6.) Re-install the Connectors Panels Cover as described in the Connector Panels Cover Installation
Procedure on page 8 - 8.

7) Reconnect the mains AC power cable from the wall outlet.
8) Turn ON the main circuit breaker located on rear of the Vivid™ 4.
9) Turn ON the Vivid™ 4 by pressing the ON/OFF button on the Control Console.

10.)Select the activation key under System Configuration, VCR/ECG Tab, A/B Swap.
By default, Print B key will be B&W Video printer and Print A key will be Color Video printer. For
more information on switching printer settings, see VCR/ECG Tab on page 3 - 45.
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8-8-1-4-1 Setting the Switches on the Paper Tray

1.) Press the OPEN button in the front of the B/W Video Printer.
2.) Ensure that the switches on the Paper Tray are set as shown in Figure 8-104 below.
3.) Load the Paper Roll as described in the Printer's Operating Instructions.

i S ——————————OPEN Tray button

Slide Switch SHARPNESS GAMMA PAPIRTYPE SMOOTHING
Settings on the OF.F.I.H.]I[ ! ].1 ]:l] ! ].] \./ OFE .ON

e N1 N 11 R N M ]

Figure 8-104 B/W Video Printer, Slide Switches Location and Settings on the Paper Tray

8-8-1-5 B&W Printer Removal Procedure

1.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.

2.) Release the B/W printer by undoing the fastening belt secured around it (and around the VCR, if
present).

3.) Disconnect the Remote cable, the B/W Video IN cable, and Power cable from rear of the printer
(refer to Figure 8-103 on page 8-116).

4.) Remove the B/W Video Printer from the right side of the Vivid™ 4 ultrasound unit (taking it out from
below the control console and from beside the B/W printer, if present) - refer to Figure 8-102 on
page 8-115.
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8-8-2

NOTE:

8-8-2-1

8-8-2-2

8-8-2-3

Mitsubishi VCR Replacement Procedure

This section describes the installation and removal procedure of the following MITSUBISHI VCR models:
+ HS-MD3000E (PAL) - P/N: 066E9513

+ HS-MD3000U (NTSC) - P/N: 066E9514

The VCR will not operate without initial setup and adjustments, as described below.

Figure 8-105 Mitsubishi Video Cassette Recorder (VCR)

Tools
No special tools needed.

Manpower
One person - 30 mins.

Preparations
1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.
3.) Unpack the VCR.

4.) Check that the VCR AC voltage corresponds to that of your local voltage.
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8-8-2-4 Mitsubishi VCR Installation Procedure

1.) Place the VCR on the /eft side of the Vivid™ 4 ultrasound unit’s top surface (below the control
console - as shown in Figure 8-106 below) and next to the B/W Printer, if present, allowing sufficient
room to access the cables at the rear of the VCR.

Video Cassette
Recorder (VCR)

Figure 8-106 Mitsubishi VCR Mounted on Vivid™ 4 Scanner

2.) Connect one end of the VCR power cable (P/N: 22694 30) to the power outlet on the Vivid™ 4 rear

panel and the other end to the AC power socket on the VCR rear panel - see Figure 8-107 on
page 8-119.

3.) Using the S-video cable (P/N: 2266743), connect one end to the Video OUT socket on the VCR
rear panel (refer to Figure 8-107) and the other to the Video IN socket on the Vivid 3 rear panel.

Audio IN Socket

AC Power Socket

Audio OUT Socket
Video OUT Socket

RS-232C Socket

Figure 8-107 Mitsubishi VCR Rear Panel
4.) Boot up the Vivid™ 4 ultrasound unit by pressing the ON/OFF button on the control console.
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5.) Power ON the VCR by pushing the power switch on VCR front panel.

I Sy VIDEO CASSET

REW

POWER MONITOR AUDID  KEY LOCK

G| HiF s AT S
| MiXs MIX OFF s [}
CHie ML

HONMLS

no f :
Power ON/OFF Switch . -

Figure 8-108 Mitsubishi VCR Front Panel - Power Switch

6.) Press Config then, from the System Configuration window, activate the VCR / ECG tab.
7.) Under the VCR Options list, choose Mitsubishi from the VCR model drop-down list (Figure 8-109)

System Configuration for Default Operator {Group: Default)

Hozpital Info
VCR Options ECG and Phono Options
SONY v ECG Exist
SONY
Video Mode: JVC
Panasonic v Phono Exist

v Smart¥CR Phono Filter:

Veor Model:
ECG External

Patient Name on second line

Beep on QRS

MNo. of Periods to Store [auto-locate]: 1
300

Standard Systole Time [msec]:

Store Time without ECG [msec]: 800

Analyze Only Systole
Advanced Synchronization

Special Systole Colorization

Cancel

Figure 8-109 Selecting VCR Model - Mitsubishi
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8.) From the Video Mode drop-down list, choose PAL or NTSC (according to video system in your
region), then press OK to apply the changes.

9.) Proceed to the VCR Setup procedure, described below.

Chapter 8 - Replacement Procedures 8-121



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

8-8-2-4-1 Mitsubishi VCR Setup Procedure
NOTE: This procedure must be performed on initial Mitsubishi VCR installation.
NOTE: The Mitsubishi VCR can be configured using the Menus on the front panel (Figure 8-110) as follows:
+ Use the Jog button to navigate between the selections.

*  Push the Enter button to apply your selection.

2 MITSUBISHI

VIDEO CASSETTE RECORDER Hi-Fi VD3000

JOG/ADJUST—®— SHUTTLE
REW  STOP PLAY PAUSE

: FWD
&
C%EET'%R SEARCH ELD MENU AUDIO DUB f \ -

| = @ e Jog Button

CLEAR /
Enter Button

MIC TRACKIN AT N \-/
| rerermm o | o ot
- + PROGRAM A B

Ver .4618

Figure 8-110 Mitsubishi VCR Front Panel

To configure the Mitsubishi VCR:

1.) Press the VCR Play B. button on the Vivid™ 3 control console to display the VCR menus on the
Vivid™ 3 monitor.

2.) Using the Jog button on the VCR front panel (Figure 8-110), select the required VCR menu
language (Figure 8-111), then press the Enter button to continue to the next menu.

PENGLISH
DEUTSCH
FRANGAIS
ESPANOL
NEDERLANDS
ITALIANO
PYCCKHH

Figure 8-111 Language Menu

3.) Select the <Menu1> settings, according to the configuration shown in Figure 8-112 below , then
press the Enter button to continue to the next menu.
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<MENU1>

PREC TAPE END
TAPE END
TAPE IN

TAPE LENGTH
VISS

TIME CODE REC
TIME DATE DISP.
FOOT SWITCH
DIMMER

Figure 8-112 Menu 1 Settings

4.) Select the <Menu2> settings, according to the configuration shown in Figure 8-113 below , then
press the Enter button to continue to the next menu.

<MENU2>

pS-UHS

Y-NR

C-NR

Y -ENHANCER

TBC

COLOUR FILTER
FREEZE MODE
Hi-Fi AUDIO
NORMAL AUDIO IN

Figure 8-113 Menu 2 Settings
5.) Skip <Menu3> (Figure 8-114) by pressing the Enter button to continue to the next menu.

<MENU3>
DAYLIGHT SAVINGS OFF
MONTH 01

DAY 01
YEAR 2002
TIME 00:00:00

Figure 8-114 Menu 3

6.) Select the <RS-232C> settings, according to the configuration shown in Figure 8-115 below, then
press the Enter button to continue to the next menu.
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{RS-232C>

TRANSMISSION RATE 19200
DATA BIT LENGTH 8BIT
STOP BIT LENGTH 1BIT
PARITY BIT NONE

Figure 8-115 RS-232C Menu Settings
7.) Skip the <Elapsed Time> (Figure 8-116) by pressing the Enter button.

{ELAPSED TIME>
HEADS
POWER

Figure 8-116 Elapsed Time Menu
8.) Connect the RS-232C cable and the Audio IN and Audio OUT cables between the appropriate
connections on the Vivid 3 rear panel and the Mitsubishi VCR rear panel (refer to Figure 8-107 on
page 8-119).
9.) On the VCR front panel, verify that the Monitor and Audio switches are in the positions shown in
Figure 8-117 below (if necessary, adjust accordingly) - then move the Key Lock switch to the ALL
position to lock all keys.

Monitor Audio Key Lock . ,‘
Ch1 Hi-Fi Part - L o
Mix B Mix D Off El :iuma{ VIDEO CASSETTE
Ch2 Norm All

REW  &TOP  p

=HE

Determines what is sent to MONITOR OUT jack.

Monitor | Mix' | 126 no effect on AUDIO OUT).

COUNTER
DESET

Audio Hi-Fi Output High Fidelity audio to AUDIO OUT D L.:ul
CH-1/L and CH-2/R POVIER WONTOA ey ]
Key Lock | ALL | All keys locked in position. fo D .. ":::. | < . c

Figure 8-117 Mitsubishi VCR - Switches Settings (Front Panel)
10.)Perform the VCR Test, as described in the VCR Test on page 4 - 4.
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8-8-2-5 Mitsubishi VCR Removal Procedure

1.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.

2.) If optional shelf (P/N H45011CN) is present, refer to the Sony UP-21MD Color Video Printer Removal
Procedure on page 8 - 138.

3.) Disconnect the RS-232C cable, the Audio and S-Video IN and OUT cables, and Power cord from
VCR’s rear as shown in Figure 8-107 on page 8-119.

4.) Remove the VCR from the left side of the Vivid™ 4 ultrasound unit (taking it out from below the
control console and from beside the B/W printer, if present) - refer to Figure 8-106 on page 8-119.
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8-8-3

NOTE:

8-8-3-1

8-8-3-2

8-8-3-3

Sony VCR Replacement Procedure

This section describes the installation and removal procedure of the SONY SVO-9500MDP2 and
SV0O-9500MD2.

The SVO-9500MDP2 (PAL) and SVO-9500MD2 (NTSC) are alike, except for the Color Signal system.

The installation procedure is the same for both models.

Figure 8-118 SONY Video Cassette Recorder (VCR)

Tools
No special tools needed.

Manpower
One person - 30 mins.

Preparations

1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.

3.) Unpack the VCR.

4.) Check that the VCR AC voltage corresponds to that of your local voltage.

5.) Verify that the switches on the VCR front panel are as shown in Figure 8-119 below.
If necessary, adjust accordingly.

Monitor Audio Hi-Fi
Ch1 Hi-Fi On -
Mix Mix
Ch2 Norm Off

Not important.
Monitor | Mix (Determines what is sent to MONITOR OUT jack.
Has no effect on AUDIO OUT).

Output High Fidelity audio to AUDIO OUT

Audio | HFFT 1 o 4/ and cH-2IR

Hi-Fi ON Record High Fidelity audio, if present

Figure 8-119 Sony VCR - Switches Setting (Front Panel)
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6.) Verify that the switches on the VCR rear panel are as shown in Figure 8-120 below. If necessary,
adjust accordingly.

SFFFTIE:
—OFF—
Switch Position VCR AUDIO SWITCHES (on Rear)
1 OFF Audio/Video Mute during search
2 OFF Search at high speed using FF/REW
3 OFF Reset control counter when cassette is ejected
4 OFF Enable RS232 remote
5 ON Baud rate (see below)
6 ON Baud rate (see below)
Switch 5 Switch 6 Baud rate
OFF OFF 2400
OFF ON 4800
ON OFF 9500
ON ON 10200

Figure 8-120 Sony VCR - Switches Setting (Rear Panel)

8-8-34 Sony VCR Installation Procedure

1.) Place the VCR on the /eft side of the Vivid™ 4 ultrasound unit’s top surface (below the control
console - as shown in Figure 8-121 below) and next to the B/W Printer, if present, allowing sufficient
room to access the cables at the rear of the VCR.

Video Cassette
Recorder (VCR)

Figure 8-121 Video Cassette Recorder (VCR) Installed in the Vivid™ 4 Ultrasound Unit
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2.) Connect the RS-232C cable, the Audio and S-Video IN and OUT cables, and the Power cord, as
shown in Figure 8-122 below.

S-VIDEO OUT cable

From: Left Connectors Panel, ——— AUDIO IN cable
S-Video OUT From: Left Connectors Panel:
To: VCR S-Video IN Out-R Connector (Red)
To: S-Video Output Out-L Connector (Black)
To: VCR Audio Input: BLACK: CH1
l RED: CH2

S-VIDEO IN cable
From: Left Connectors
Panel,

S-Video OUT

To: VCR S-Video IN

AUDIO OUT cable

From: Left Connectors Panel:
IN-R Connector (Red)

IN-L Connector (Black)

To: VCR Audio Output:

BLACK: CH1
RED: CH2

<4— RS-232 cable

From: Left Connectors Panel,
Connector RS-232(1)

To: VCR RS-232C Input

Dip Switches Panel
B Up=0ON
i Down = OFF

Power cord

From: Left Connectors
Panel AC OUT

To: VCRAC IN

Figure 8-122 Sony VCR Connection Cables

3.) Place the VCR in its correct final position.
4.) Secure the VCR by fastening the belt around it, or together with the B/W Printer (if present).

5.) If more secure fastening is desired, install the optional shelf (P/N H45011CN), which can be ordered
separately if the Color Printer option is not installed.
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6.) Re-install the Connectors Panels Cover as described in the Connector Panels Cover Installation
Procedure on page 8 - 8.

7) Reconnect the mains AC power cable from the wall outlet.
8) Turn ON the main circuit breaker located on rear of the Vivid™ 4.
9) Turn ON the Vivid™ 4 by pressing the ON/OFF button on the Control Console.

10.)Under System Configuration, VCR/ECG Tab, select the appropriate VCR mode options. For more
information, see VCR/ECG Tab on page 3 - 45.

Note: Sony VCR - Reset Counter:
If the Reset Counter button is activated while the VCR is in the Stop, Pause, or Record
state, the counter display is reset to zero (0:00:00).

8-8-3-5 Sony VCR Removal Procedure
1.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.
2.) Release the B/W printer by undoing the fastening belt around it (together with the VCR, if present).
3.) Disconnect the RS-232C cable, the Audio and S-Video IN and OUT cables, and Power cord from
VCR’s rear as shown in Figure 8-122 on page 8-128.

4.) Remove the VCR from the /eft side of the Vivid™ 4 ultrasound unit (taking it out from below the
control console and from beside the B/W printer, if present) - refer to Figure 8-121 on page 8-127.
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8-8-4

NOTE:

NOTE:

8-8-4-1

8-8-4-2

8-8-4-3

Panasonic VCR Replacement Procedure

This section describes the installation and removal procedure of the Panasonic AG-MD-835E (PAL) and
AG-MD-835P (NTSC) video cassette recorders.

The installation and removal procedures are the same for both models.

IMPORTANT - Before installation of either Panasonic VCR model, it is necessary to order the
Panasonic VCR RS-232 Adaptor (Part No. 066E8200).

Figure 8-123 Panasonic Video Cassette Recorder (VCR)

Tools
No special tools needed.

Manpower
One person - 30 mins.

Preparations

1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.

3.) Unpack the VCR.

4.) Check that the VCR AC voltage corresponds to that of your local voltage.

5.) Verify that the switches on the VCR front switch panel are as shown in Figure 8-124 on page 8-131.
If necessary, adjust accordingly.
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=)
ssﬂssi i O 16 =)
oo |0 HOEME
EEEERELIR | Pull Front Switch Lock

CHi-+ MR ¢
vx - Il HiFi | VIDEO J | AUTO [ SET ON
(CH2 NORM- LINE 4 OFF OFF OFF
AUDIO OUT INPUT S-VHS MENU MODE LOCK

Figure 8-124 Panasonic VCR Switches Setting

8-8-4-4 Panasonic VCR Installation Procedure

1.) Raise the control console to maximum height.

2.) Place the VCR on the Vivid™ 4 ultrasound unit’s top surface (left side, below the control console, as
shown in Figure 8-125 below), allowing sufficient room to access the cables at the rear of the VCR.

Video Cassette
Recorder (VCR)

Figure 8-125 Panasonic Video Cassette Recorder (VCR) Installed in the Vivid™ 4 Ultrasound Unit
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3.) Connectthe Panasonic VCR RS-323 adaptor (Part No. 066E8200) to the RS-232C cable, and then

to the RS-323 socket on the rear of the VCR, as shown in Figure 8-126 below.

4.) Connectthe Audio and S-Video IN and OUT cables, and the Power cable (also shown in Figure 8-126).

RS-232C cable
From: Internal IO Module, Connector A2
To: RS-232C Input

RS-232C Adaptor

AUDIO IN cable
From: Internal IO Module: RED: Connector A9

BLACK

BLACK: Connector A8

To: S-Video Input:  RED: CH1

BLACK: CH2

S-VIDEO IN cable
From: Internal IO Module, Connector A11
To: S-Video Input

Ground: _C©—£ ®

From the system chassis

AUDIO OUT cable
From: Internal IO Module: RED: Connector A7
BLACK: Connector A6
To: S-Video Output: RED: CH1
BLACK: CH2

Power cable
From: Distribution box
To: AC IN

S-VIDEO OUT cable
From: Internal 10 Module, Connector A10
To: S-Video Output

Figure 8-126 Panasonic VCR Connection Cables
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5.
6.)
7)

8.)

9)

Place the VCR in its correct final position.
Secure the VCR by fastening the belt around it, or together with the B/W Printer (if present).

If more secure fastening is desired, install the optional shelf (P/N H45011CN), which can be ordered
separately if the Color Printer option is not installed.

Re-install the Connectors Panels Cover as described in the Connector Panels Cover Installation
Procedure on page 8 - 8.

Reconnect the mains AC power cable from the wall outlet.

10) Turn ON the main circuit breaker located on rear of the Vivid™ 4.
11) Turn ON the Vivid™ 4 by pressing the ON/OFF button on the Control Console.
12.)Under System Configuration, VCR/ECG Tab, select the Panasonic VCR option, as shown in

Note:

Figure 8-127 below. For more information, see .

System Configuration for Default Operator {Group: Default)

abulary

FIE|:||:|It
VCR Options ECG and Phono Options

Ver Model: Panasonic = v ECG Exist

S50NY ECG External

Video Mode: s

v Phono Exist
v SmartYCR \ Phono Filter:

Patient Name on second line
Beep on QRS

No. of Periods to Store [auto-locate]: 1

Standard Systole Time [msec]: 300

Store Time without ECG [msec]: 800

Analyze Only Systole
Advanced Synchronization

Special Systole Colorization

Cancel

Figure 8-127 Panasonic VCR Option

Panasonic VCR - Reset Counter:

If the Reset Counter button is activated while the VCR is in the Stop state, the counter
display is reset to zero (0:00:00).

If activated in either the Pause or Record state, the display continues running (counter does
not zero).
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8-8-4-5 Panasonic VCR Removal Procedure
1.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.
2.) Release the B/W printer by undoing the fastening belt around it (together with the VCR, if present).

3.) Disconnect the RS-232C cable (with adaptor), the Audio and S-Video IN and OUT cables, and the
Power cable from the rear of the VCR as shown in Figure 8-122 on page 8-128.

4.) Remove the VCR from the left side of theVivid™ 4 ultrasound unit (taking it out from below the
control console and from beside the B/W printer, if present) - refer to Figure 8-121 on page 8-127.
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8-8-5 Sony UP-21MD Color Video Printer Replacement Procedure

NOTE: This section describes the installation and removal procedures of the Sony UP-21MD Color Video
Printer.

The Sony UP-21MD Color Video Printer has an NTSC/PAL Selector on the rear panel.

Ml

Figure 8-128 SONY UP-21MD Color Video Printer

8-8-5-1 Tools
Use the appropriate flat and Phillips-type screw drivers.

8-8-5-2 Manpower
One person - 30 mins.

8-8-5-3 Sony UP-21MD Color Video Printer Installation
1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2.) Unpack the Color Video Printer.
3.) Setthe NTSC/PAL selector switch to PAL or NTSC as shown in Figure 8-131 on page 8-137.

4.) Install the Color Video Printer accessories, as described in the Operating Instructions supplied with
the printer.
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5.) Pull out the Color Printer cables, found in the side compartment as shown in Figure 8-129 below.

Figure 8-129 Color Printer Cables in Side Compartment

6) Connectthe Ground cable (hanging out of the Bottom Metal Cover) to the Ground screw at the rear
of the UP-21MD Color Video Printer, as shown in Figure 1-17 below

Ground Cable

Ground Screw

Figure 8-130 UP-21MD Color Video Printer Ground Cable Connection
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7) Connectthe RGB and SYNC cables, Color Printer Remote cable, and AC power cable (hanging out
of the Bottom Metal Cover slot - see Figure 8-129 on page 8-136), to the UP-21MD Color Video
Printer, as shown in the diagram in Figure 8-131 below.

R, G, B and SYNC cables:

To: UP-21MD Color Video Printer
INPUT R, G/G-SYNC, B and SYNC
BNC Connectors

Power cord:
To: UP-21MD Color
Video Printer AC IN

ac 7
Yoy E]
[ /_l_?_\ G/G+SYNC B INPW;£ SVIDEQ VIDEO AT
© © o
e e e R
©0 006 60 ©

REMOTE cable: -
To: UP-21MD Color Video
Printer REMOTE 2 Connector

Figure 8-131 Sony UP-21MD Color Video Printer Connection Cables
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8) Slide the UP-21MD Color Video Printer into the side compartment, as shown in Figure 8-132 below.

i e : -'-m

UP-21MD
Color Video Printer

Figure 8-132 Sony UP-21MD Color Video Printer Installed on the Vivid™ 4

8-8-5-4 Sony UP-21MD Color Video Printer Removal Procedure
1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2) Slide the UP-21MD Color Video Printer out of the side compartment.
3.) Disconnect all the cables and remove the printer from the Vivid™ 4.
4.) Make sure that all the loose cables are placed safely in the side compartment.

8-138 Section 8-8 - Peripherals



GE MEDICAL SYSTEMS

DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL
8-8-6 HP 6540/3 USB Deskjet Color Printer Replacement Procedure for Vivid™ 4
BTO03 Systems

NOTE: IMPORTANT - Whether the Vivid™ 4 system is currently using 4.3 or 4.6 software, it is necessary to
install the printer driver, as described in the HP 6540/3 USB Deskjet Color Printer Installation Procedure
below.

Figure 8-133 HP 6540/3 USB Deskjet Color Printer

The HP6540/3 Printer Kit (P/N: 2415435) contains the following items:

Item Part No. Description
2415380 HP6540 Printer
2415381-2 CD installation for HP-6540/3 Printer
2300847-3 Printer Power Cable
2415481-2 Installation Instructions

8-8-6-1 Tools
Use the appropriate flat and Phillips-type screw drivers.

8-8-6-2 Manpower
One person - 15 mins.
8-8-6-3 Preparations
1) Shut down the Vivid™ 4 ultrasound unit, as described in Chapter 3 - Installation.

2.) Remove the Connectors Panels Cover as described in the Connector Panels Cover Removal
Procedure on page 8 - 8.
3.) Carefully unpack the HP 6540/3 USB Printer.

4.) Check that the HP 6540/3 USB Printer AC voltage corresponds to that of your local voltage.
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8-8-6-4 HP 6540/3 USB Deskjet Color Printer Installation Procedure

1.) Place the HP6540/3 USB Deskjet Color Printer on the Vivid™ 4 bottom shelf allowing sufficient
room to access the cables at the rear of the printer, or on a stable surface located not far from the
Vivid™ 4 scanner.

2.) Connect one end of the Printer power cable to the Vivid™ 4 rear connectors panel and the other
end (via the transformer [supplied]) to the Low Voltage Power-IN socket on the rear of the printer,
as shown in Figure 8-134 below.

Transformer

To Vivid 4 rear connectors panel

To Power-IN Socket

USB Socket

Low Voltage Power-IN Socket

Figure 8-134 HP 6540/3 Deskjet Color Printer- Rear View

WARNING: To avoid electrical hazards, the HP 6540/3 USB Deskjet Color Printer must be
connected to the AC Supply of the Vivid™ 4 Ultrasound Unit and never directly to the local AC
wall outlet.

3.) Use the USB cable (shipped with the printer) to connect the Vivid™ 4 system to the USB socket on
the HP6540/3 rear panel (see Figure 8-134).

4.) Turn ON power to the system and the printer and boot up the system in User mode.
5.) Wait until the application finishes loading and then press <Alt> +<Tab> simultaneously.
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6.) When the Found New Hardware Wizard opens, click Cancel, see Figure 8-135 below.

Found Mew Hardware Wizard

Welcome to the Found New
% Hardware Wizard

Jinztall & device driver far a

To continue, click

Figure 8-135 Found New Hardware Wizard

7.) Insertthe HP6540/3 driver installation CD (P/N:2415381) provided with the printer into the CD-ROM
drive.

8.) Browse the CD (Drive H:) and double-click on the InstallPrinter.bat file (Figure 8-136)

A 050316_1109 {H:)
File  Edit ] = Help

‘ Faolders ‘ Hi:

kch File

|_|I'|il'|:-_-:| rinter.hat

Figure 8-136 Install Printer

The printer installation process will begin - see Figure 8-137.
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C: WINNT ', System32 cmnd.exe

Starting to install printer...

*E
*E
*E
*E
*E
*E
*E

ok ok ok ok ok Xk

The Print Spooler service is stopping.
The Print Spooler service was stopped successfully.

The Print Spooler service is starting.

Figure 8-137 Printer Installation Process Commences
9.) When the Add Printer Wizard opens, click Next - see Figure 8-138.

Add Printer Wizard

Welcome to the Add Printer
@ Wizard

ard b [ stall a printer or make pinker

To continue,

Figure 8-138 Add Printer Wizard

10.)When prompted, verify that Local Printer is selected. If not, activate the Local printer radio button
as shown in Figure 8-1309.
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Add Printer Wizard

Local or Hetwork Printer
|5 the printer attached to your computer?

Figure 8-139 Verify Local Printer

11.)Click Next.

12.)From the displayed list of available ports, choose one of the available USB ports, as shown in
Figure 8-140.

Add Printer Wizard

Select the Printer Port
Compute immuticate with printers through paorts.

oL printer to use. I the port i

Prirter

-

wal prinker.

Create a new port:

Figure 8-140 Choosing Available USB Port
13.)Click Next.
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14.)From the list of Printers, highlight the HP Deskjet 6500 Series - see Figure 8-141.

Add Printer Wizard

Add Printer Wizard

The manufacturer and mod

Figure 8-141 Printer Manufacturer and Model

15.)Click Next.
16.)When prompted, choose Yes if you want this printer to be the default printer - see Figure 8-142.

Add Printer Wizard

Mame Your Printer

ou mu ign a name fol

1 and printer name

Figure 8-142 Choosing Default Printer

17.)Click Next.
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18.)When the following message appears, verify that Do not share this printer is selected, as shown
in Figure 8-143.

Add Printer Wizard

Printer Sharing
Tou o iz printer with other n

to be available to ather

Cancel

Figure 8-143 Printer Sharing Message
19.)Click Next.
20.)In response to the Print a test page? message, choose No and then click Next - see Figure 8-144.

Add Printer Wizard

Print Test Page
Ta canfirm that the printer ed properly, you can print &

Do you want to print a test page?

Figure 8-144 Print Test Page Message
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The Add Printer Wizard displays the following message:

Add Printer Wizard

Completing the Add Printer
Wizard

completed the Add Printer wi

Figure 8-145 New Printer Added
21.)Click Finish to close the Wizard.

The Printer Properties Dialog opens with the General Tab activated, as shown in Figure 8-146.

i HP Deskjet 6500 Series Properties

General  Sharing | Ports

é' HP D

LComment;

Printing Prefers

Figure 8-146 Printer Properties Dialog Box - General Tab
22.)Click on Print Test Page.
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The following message is displayed:

HP Deskjet 6500 Series

print
1 about the

Figure 8-147 Test Page Printing
23.)Confirm that test page was printed properly, then click OK.

The Printer Properties Dialog opens with the Ports Tab activated, as shown in Figure 8-148.

% HP Deskjet 6500 Series Properties

General | Sharing | Po Advanced | Color Management ity | About

Diocume prink o the first free

Frinter

3

Configure Port...

Figure 8-148 Printer Properties Dialog Box - Ports Tab
24.)Confirm that a USB port is selected for the printer, then click OK.
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The Printer Properties Dialog opens with the Advanced Tab activated, as shown in Figure 8-149.

% HP Deskjet 6500 Series Properties

ity | About

Friority: 1

Driver:  HPD

v Enable a

Separator Page...

Figure 8-149 Printer Properties Dialog Box - Advanced Tab
25.)Click on Printing Defaults.

The Printing Defaults dialog box opens with the Printing Shortcuts tab activated, as shown in
Figure 8-150.
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‘ HP Deskjet 6500 Series Printing Defaults

Printing Shartcuts  Paper, i Inizhi Ff Calor

Figure 8-150 Printing Defaults Dialog Box

26.)Set up the printing defaults (Paper size, Paper type efc....) to your liking, then click OK.

The following message is displayed:

C WINNT . System32' cmd.exe

Printer is Installed and Checked.
Press any key to rehoot the system and then Eject CD.

KOk K K Ok oK X
L

Figure 8-151 Printer Installed and Checked Message

27.)Press any key to reboot the system and then eject the CD from the CD tray.

28.)Press the Config button on control console and from the System Configuration window, activate
the Printers tab -see Figure 8-152.
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System Configuration for Default Operator {Group: Default)

ser Layout
jital Info
Technical Support

Default Frinter

HF De:

Default Printer Settings

Frink &, Frint B

B/ Frinter ColarPrinter

Cancel

Figure 8-152 System Configuration Window - Printers Tab

29.)Confirm that HP Deskjet 6500 Series has been added to Currently Installed Printers list, then
click OK.
8-8-6-5 HP 6540/3 USB Deskjet Color Printer Removal Procedure
1) Turn OFF power to the USB printer.
2) Unplug the AC power cable from the Power IN socket at the rear of the printer.
3) Unplug the USB cable from the USB socket at the rear of the printer.
)

4) Remove the USB printer.
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Chapter 9
Renewal Parts

Section 9-1
Overview

9-1-1 Purpose of Chapter 9

This chapter gives you an overview of replacement parts for the Vivid™ 4 ultrasound unit.

Table 9-1 Contents in Chapter 9

Section Description Page Number
9-1 Overview 9-1
9-2 List of Abbreviations 9-2
9-3 Renewal Parts Lists and Diagrams 9-3
9-4 Peripherals 9-26
9-5 System Block Diagrams 9-27
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Section 9-2

List of Abbreviations

Assy
BEP
Ctrl
FEP
FRU 1
FRU 2
LCD
Int

110
PWA
Recv
XFRMR

Assembly

Back End Processor

Control

Front End Processor

Replacement part available in parts hub
Replacement part available from the manufacturer (lead time involved)
Liquid Crystal Display

Internal

Input/Output

Printed Wire Assembly

Receive

Transformer
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Section 9-3
Renewal Parts Lists and Diagrams

9-3-1

Mechanical Hardware Parts

Figure 9-1 Mechanical Hardware Parts - Diagram 1

Table 9-2 Mechanical Hardware Parts - Diagram 1

Item Part Name Part Number Description Qty | FRU
101 Cover Rear 2258594 1 2
102 Cover Connector Panels 2258596 1 2
103 Cover Front 2258597 1 2
104 Cover Left 2258599 1 1
105 Up/Down/Swivel Handle V4 2370002-2 1 1

Chapter 9 - Renewal Parts 9-3



GE MEDICAL SYSTEMS
DIRECTION 2392751-100, REVISION 3 VIVID™ 4 SERVICE MANUAL

Figure 9-2 Mechanical Hardware Parts - Diagram 2
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Table 9-3 Mechanical Hardware Parts - Diagram 2

Item Part Name Part Number Description Qty | FRU
201 Cover Right 2258600 1 1
202 Cover Top (Lower Section) 2258602 1 2
203 Control Console Upper Cover (Front) V4 2405642 1 1
204 Control Console Upper Cover (Rear) V4 2405643 1 1
205 Control Console Lower Cover V4 2261573-2 1 2
206 Control Console Rear Lower Cover V4 2261574-2 1 2
207 Front Handle V4 2261578-2 1 2
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Figure 9-3 Mechanical Hardware Parts - Diagram 3

Table 9-4 Mechanical Hardware Parts - Diagram 3

Item Part Name Part Number Description Qty | FRU
301 Filter (Air) 2301690 1 2
302 Cover Gas Spring/Sleeve V4 2261575-2 1 2
303 Probe Cable Holder V4 2263841-2 2 2
304 Gas Spring Cable 2268877 1 2
305 Gas Spring Assembly V4 2276027-2 1 1
306 Rear Handle 2253925-2 1 2
307 Cable Clip 264C0001 1 1
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Figure 9-4 Mechanical Hardware Parts - Diagram 4

Table 9-5 Mechanical Hardware Parts - Diagram 4

Item Part Name Part Number Description Qty | FRU
501 Wheel (Castor) - Rear 2389102 Rear 2 1
502 Wheel (Castor) - Front 2392789 Front (with brake and transverse arm) 2 1
503 Rear Connector Panel Right (with cables) 2253013 1 2
504 Rear Connector Panel Left (with cables) 2253008 1 2
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Table 9-6 Mechanical Hardware Parts - Not lllustrated

Item Part Name Part Number Description Qty | FRU
601 Swivel Release Cable 2392103 1 2
602 Monitor Service Cover 2392137 1 2
603 Screw Kit 2253052 1 1
604 Keycaps Kit V4 2394000-2 1 1
605 Vertical Support Assembly 2393437 1 2
606 Vertical Axis Welding 2393543 1 2
607 Axis Bushing 2393441 1 2
608 Friction Washer 2393443 1 2
609 Tenon Washer 2393444 1 2
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9-3-2 AC System Parts

Figure 9-5 AC System Parts
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Table 9-7 AC System Parts

Item Part Name Part Number Description Qty | FRU
701 Input AC Box and Circuit Breaker 2252994 1 1
702 AC Voltage Distribution Box 2399304-2 1 1
703 Connector AC Voltage Primary 100-120V 2253054 100-120V 1 2
704 Connector AC Voltage Primary 200-240V 2253056 200-240V 1 2
705 Connector AC Voltage Secondary 100V 2253057 100V 1 2
706 Connector AC Voltage Secondary 120V 2253058 120V 1 2
707 Connector AC Voltage Secondary 220V 2253059 220V 1 2
708 Connector AC Voltage Secondary 220-240V 2253060-2 220-240V 1 2
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9-3-3 Front End Parts

Figure 9-6 Front End Parts - Diagram 1

Table 9-8 Front End Parts - Diagram 1

Item Part Name Part Number Description Qty | FRU
801 Front End Crate 2253030-2 (including back plan MB) 1 2
802 Front End Crate 2253030-3 (systems with RFI configuration) 1 2
803 FAN 92x92 Crate Fan 12V 2295971 12V 5 1
804 Low Voltage Power Supply (LVPS) 2270068 1 1
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Figure 9-7 Front End Parts - Diagram 2

Table 9-9 Front End Parts - Diagram 2

Item Part Name Part Number Description Qty | FRU
1001 PCB: Front Board and TR4 Assembly 2253033-3 (FB, 3Con.,V7) 1 1
1002 PCB: TR4 Board 2418129 16 1
1003 PCB Multiplexer (MUX) 2253038-3 1 1
1004 ™ Vo'taafl ';‘z)"v‘czrr Ssﬂ;l&l/ (AEEl FA200114 1 1
1005 PCB Front End Controller (FEC) FA200764 Applies to systems with RFT configuration only. 1 1
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Figure 9-8 Front End Parts - Diagram 3

Table 9-10  Front End Parts - Diagram 3

Item Part Name Part Number Description Qty | FRU
1011 PCB RF Tissue (RFT, MLA2) FB200992 Applies to systems with RFT configuration only. 1 1
1012 PCB Beamformer (BF) 64ch FB200900 1 1
1013 PCB Image Port 3 (IP3) FC200120 Applies to systems with RFT configuration only. 1 1
1014 PCB RFI (IMP, RFT, & FEC) FC200507 Applies to BTO3 systems with RFI configuration only. 1 1
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9-34 Back End Parts
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Figure 9-9 Back End Parts - Diagram 1

Table 9-11  Back End Parts - Diagram 1

Item Part Name Part Number Description Qty | FRU
1021 Keyboard Trackball 2274623 1 1
1022 Keyboard Matrix Assembly English V4 2392754 1 1
1023 ECG Box Assembly (Patient /O Module) 2256476 1 1
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Part 2269309 Speakers (pair)

Part EP200132 Isolation Box (network)

Figure 9-10 Back End Parts - Diagram 2

Table 9-12 Back End Parts - Diagram 2

Item Part Name Part Number Description Qty | FRU
1031 Monitor 17” V4 FB200590 1 1
1032 | Rear Cover for V4 Monitor 17" 2303931 1 1
1033 | Keyboard Overlay Assembly - German 2393953-2 1 2
Keyboard Overlay Assembly - French 2393953-3 1 2
Keyboard Overlay Assembly - Spanish 2393953-4 1 2
Keyboard Overlay Assembly - Portuguese 2393953-5 1 2
Keyboard Overlay Assembly - Italian 2393953-6 1 2
Keyboard Overlay Assembly - Russian 2393953-8 1 2
Keyboard Overlay Assembly - Danish 2393953-10 1 2
Keyboard Overlay Assembly - Norwegian 2393953-11 1 2
Keyboard Overlay Assembly - Swedish 2393953-12 1 2
Keyboard Overlay Assembly - Finnish 2393953-13 1 2
Keyboard Overlay Assembly - Dutch 2393953-14 1 2
Keyboard Overlay Assembly - Greek 2393953-15 1 2
1034 Speakers (pair) 2269309 1 2
1035 Isolation Box (network) EP200132 1 N
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Figure 9-11 Back End Parts - Diagram 3

Table 9-13 Back End Parts - Diagram 3

Item Part Name Part Number Description Qty | FRU
1051 Plug & Scan Battery 2300858 1 1
1052 PCB Plug & Scan Card 2316279 1 1
1053 MO Drive 5.25 2277189 This hardware islsyNogﬂggir;eng;ould be ordered 1 1
1054 Footswitch 066E0007 1 2
Before ordering, review the BEP Replacement
1055 BEP Vivid™ 4 Assy Basic 2315842-7 i"“;:ggggﬁf:iiii‘;;i”f‘ 4?)";?35;:;?(??:?;“ 1 1
additional BEP components required.
1057 PCB Keyboard Control Card 2253027-5 1 1
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=

RGB-J5 VGA DUT-J4

Figure 9-12 Back End Parts - Diagram 4
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Table 9-14 Back End Parts - Diagram 4

Item Part Name Part Number Description Qty | FRU
1061 PC Video Encoder Control Assembly 2340279 (PC-VIC) 1 1
1062 Hard Disk Drive (HDD) 40 to 100 GB 2408479 1 1
1063 Floppy Drive 2346034 1 2
1064 CD Drive RW 2413449 1 1

This hardware is an option that should be ordered

1065 PCB SCSI Card 2271149-2 (PIN H45011CF). 1 1
1066 BEP2 Power Supply 2346011 1 1
1067 PCB PC2IP Card FB200973 1 1
1068 Frame Grabber 2399676 Applies to BTO3 systems with RFI configuration only. 1 1
1069 PCB PC2IP2 Card FC200656 Applies to BT03 systems with RFI configuration only. 1 1
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9-3-5 Cables
Table 9-15 Cables
Item Part Name Part Number Description Qty | FRU
1101 Cable: VGA Out 2252964 1 2
1102 | Cable: VGA VIC/ PC 2252965 E e O E 1 2
o) d E (o
1103 | Cable: Input Box / AC Distribution Box 2252966 B i — T e LEH 1 2
i \Er‘:t@
1104 | Cable: Soft Shutdown 2252967 1 2
1105 | Cable: Ground / VIC 2252968 1 2
1106 | Cable: Ground / Back-End 2252969 1 2
1107 | Cable: Ground / Front End 2252970 1 2
1108 | Cable: Fan (AC Dist. Box / Front End) 2252972 1 2
1109 | Cable: Ground / Keyboard 2252973 1 2
[ =)
1110 | Cable: Keyboard Matrix / Control 2252975 E :_ 1 2
Yol
1111 | Cable: Keyboard/ VIC External Power 2252976 1 2
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Table 9-15 Cables (Continued)

Item Part Name Part Number Description Qty | FRU
Cable:
e Keyboard/ VIC Internal Power/ Back-End CORELN 1 2
Cable: Back End / Keyboard Matrix
113 (alphanumeric keyboard) 2252977 1 2
1114 | Cable: Trackball / Back End Matrix Panel 2252978 1 2
1115 | Cable: ECG - Back End Internal 2252979 1 2
1116 | Cable: Patient I/O int. ECG - ECG/Phono 2252980 i)E: e 1 2
‘ = ] =
° —
Cable:
Uiz ECG Int. Footswitch / Keyboard Control Lepesne 1 2
Cable:
1118 | Com1: Back End / Rear Panel Left CLZE 1 2
1119 | Cable: Ground / Rear Panel Left 2253010 1 2
1120 | Cable: VIC / Rear Panel Left Col. Pr. 2253011 1 2
Cable:
1121 Video / Rear Panel Left AC Dist. 2253012 1 2
(Video Grabbing)
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Table 9-15 Cables (Continued)

Item Part Name Part Number Description Qty | FRU

1122 | Cable: AC Dist. / Rear Panel Right 2253014 1 2
1123 | Cable: Parallel Port / Rear Panel 2253016 1 2
1124 | Cable: Ground/ Rear Panel Right 2253019 1 2
1125 | Cable: Rear Panel Left / B/W Printer 2253079 1 2
Cable:
1126 1 B/ Printer / Rear Panel Left (Print Trig) 2253080 KT 7 7 N e 2
1127 | Cable: Ground / AC Box 2254089 ég%%ikg 1 2
1128 | Cable: ECG BEP Cable USA - External 2256477 1
1129 | Cable: 2256478 1 1

ECG BEP Cable Europe - External

Cable:

1130 External ECG (with Echo Stress Option) 2256685 EUJDHE: |:| C[[D 1 2

Cable:

1131 Internal Audio / Keyboard Control 2258801 1 2
Back End
Cable: i

1132 External Audio Back End / Rear Panel 2258803 1 2
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Table 9-15 Cables (Continued)

Item Part Name Part Number Description Qty | FRU
1133 | Cable: Speakers / Back End 2258804 ; /f 1 2
i :Mﬁﬁ
Cable:
1134 | ON/OFF Motherboard / Keyboard 2258805 i = : :II:M:I 1 2
Controller | f
1135 | Cable: Ground / ECG 2258806 1 2
for Sony VCR
1136 | Cable: RS232 VCR / Rear Panel 2266742 E: i @ 1 2
1137 | RS232 Adaptor - for Panasonic VCR 066E8200 l=! 1 1
1138 | Cable: Video IN / Rear Panel 2266743 = I b 1 2
1139 | Cable: Video OUT / Rear Panel 2266744 S B S 1 2
{1
1140 | Cable: Audio OUT / Rear Panel 2266745 1 2
<EEH Y
1141 Cable: Audio IN / Rear Panel 2266746 1 2
/
L =
1142 | Cable: Power Peripherals 2269430 = T ~ — 1 N
P L) EEr———m ] @
1143 | Cable: Power Color Printer 2269431 1 2
1144 | Cable: Power Monitor Internal 2391918 | ==
able: Power Monitor Interna b [ s CWE o v o 1 N
] =
. .-
Cable: PC2IP ‘
1145 Data Front End to Back End) 2276874 1 2
= | =
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Table 9-15 Cables (Continued)

Item Part Name Part Number Description Qty | FRU
1146 | Cable: Power Front End 2276875 1 2
1147 | Cable: Power Back End 2276876 1 1
Cable:
1148 | Network Rear Panel Right 2283903 1 1
to Isolation Box
Cable:
1149 | Network Back End Rear Panel 2292972 1 N
to Isolation Box
1150 | Cable: USB Cable 2297905 1 2
1151 | Cable: ECG Internal COM-2 2298089 1 N
1152 | Cable: Power Peripherals and Printer 2300857 1 2
1153 | Cable: Cable Power Asia 2269428-2 1 1
1154 | Cable: Cable Power - EU Plug 2269459-2 1 1
1155 | Cable: Cable Power - AM Plug 2269460-2 1 1
1156 | Cable: Cable Power - China Plug 2415383-6 1 1
1157 | Cable: PC2IP to KB Controller 2296166 1 1
1158 | Cable: YC to Frame Grabber 2371429 1 1
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9-3-6 Software

Table 9-16  Software

Item Part Name Part Number Description Qty | FRU
S/W Kit - contains s/w for systems:
1301 Vivid™ 3, Vivid™ 4, and Vivid-i™ 2415386 1 1
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9-3-7 Probes
Table 9-17 Probes
Item Part Name Part Number Description Qty | FRU
1401 | Heart Sound Microphone H45001NE 1 N
1402 | Probe: C358 H40212LC Note: Not applicable for use in Japan 1 1
1403 | Biopsy Kit for C358 E8386RK 1 N
1404 | Probe: C721 (Curved) H40602LM 1 1
1405 | Probe: I739L Linear H40212LF 1 1
1406 | Probe: 3S Sector H4701SZ 1 1
1407 | Probe: 7S Sector :282(2);8 1 1
1408 | Probe: 5S Sector :jggszLAA 1 1
1409 | Probe: 10L (739L) Linear H40412LG 1 1
1410 | Probe: 39A (12L) Linear H40412LH 1 1
1411 Biopsy Kit for 10L/12L E83885MM 1 N
1412 | Probe: 10S H4901PC 1 1
1413 | Probe: P509 H44201TG For use in Japan 1 1
1414 | Probe: T739L Linear H40212LM 1 1
1415 | Probe: 7L (546L) H40412LF 1 1
1416 | Probe: 6T OR) H45521DX 1 1
1417 | Probe: 8T (PED TEE) H45001YE 1 1
1418 | Probe: 9T H45521DY For use on RFI models only 1 1
1419 | Probe: Adaptor PAMPTE/6Tv H45001YF 1 1
1420 | Probe: Wall Rack TEE H45001B 1 1
1421 | Probe: Pencil P2D H4830JE 1 1
1422 | Probe: Pencil P6D H4830JG 1 1
1423 | Probe: E721 OB/GYN H40602LN 1 1
1424 | Probe: i8L Linear H45511NW 1 1
1425 | Probe: i13L Linear H45511NT 1 1
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Section 9-4
Peripherals

Table 9-18 Approved Peripherals

Item Part Name Part Number Description Qty | FRU
VCR Mitsubishi HS-MD3000E S-VHS
1501 2
50 RS232C \PAL H45011PT 1
VCR Mitsubishi HS-MD3000U S-VHS
1502 1 2
RS232C \NTSC H45011PN
1503 VCR Cassette - S-VHS H45001PG 1 N
1504 Color Printer Tray - V4 2393556 1 2
1505 SF)ny UP.-21 MD PAL/NTSC Color H45001PY 1 2
Video Printer
1506 Color Paper for Color Printer H45001PJ 1 N
1507 Sony UPD7897MD B/W Video Printer H45021FZ 1 2
1508 B/W Paper for B/W Printer H45001PH 1 N
1509 HP Deskjet 6540/3 Color Printer H45011PZ 1 2
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Section 9-5
System Block Diagrams
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Figure 9-13 System Cabling Diagram - Vivid™ 4 BT03 Systems with RFI Configuration
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Figure 9-14 System Cabling Diagram - Vivid™ 4 BT03 Systems with RFT Configuration
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Chapter 10
Periodic Maintenance

Section 10-1
Overview

10-1-1 Purpose of Chapter 10

This chapter describes Periodic Maintenance (PM) procedures for the Vivid™ 4 ultrasound scanner and
its peripherals. These PM procedures are designed to protect your investment in the Vivid™ 4 system,
and to ensure constant operation at maximum efficiency.

After delivery and installation of the Vivid™ 4 ultrasound unit, your service representative will contact
you to schedule the first of several routine service visits. In addition to routine maintenance by trained
Field Service Engineers (FSEs), it is recommended that the procedures described in this chapter be
observed as part of your own internal routine maintenance program.

Table 10-1 Contents in Chapter 10

Section Description Page Number
10-1 Overview 10-1
10-2 Why Perform Periodic Maintenance Procedures? 10-2
10-3 Periodic Maintenance Schedule 10-3
10-4 Tools Required 10-6
10-5 System Periodic Maintenance 10-7
10-6 Probe Maintenance 10-14
10-7 Electrical Safety Tests 10-18
10-8 Excessive Current Leakage 10-30
10-9 PM and Safety Inspection Certificates 10-31

10-1-2 Warnings

DANGER: There are several places on the backplane, the AC distribution box, and the DC
distribution box that could be dangerous. Be sure to disconnect the system power plug and to
open the main circuit breaker before you remove any parts. Proceed with caution whenever
power is ON and covers are removed.

CAUTION: Practice good ESD prevention. Wear an anti-static strap when handling electronic
parts and when disconnecting/connecting cables.

CAUTION: Do NOT operate the 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.

é DANGER: Do not pull out or insert circuit boards while mains power to the system is ON.
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Section 10-2
Why Perform Periodic Maintenance Procedures?

10-2-1

10-2-2

Keeping Records

It is good business practice that ultrasound facilities maintain records of periodic and corrective
maintenance. The Ultrasound Periodic Maintenance Inspection Certificate provides the customer with
documented confirmation that the Vivid™ 4 ultrasound scanner is regularly maintained on a periodic
basis.

A copy of the Ultrasound Periodic Maintenance Inspection Certificate should be kept in the same room
as the Vivid™ 4 ultrasound scanner, or nearby.

Quality Assurance

In order to gain accreditation from organizations such as the American College of Radiology (USA), it
is the customer’s responsibility to have a Quality Assurance program in place for each scanner. The
program must be directed by a medical physicist, the supervising radiologist/physician or appropriate
designee.

Quality Control testing of the system must be conducted routinely. The same tests are performed
regularly during each period, so that changes can be monitored over time and effective corrective action
taken, if required.

The results of Quality Control testing, corrective action, and the effects of corrective action, must be
documented and maintained on site.

Your GE Medical Systems Service Representative can help you with establishing, performing and
maintaining records for a Quality Assurance program.

10-2
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Section 10-3
Periodic Maintenance Schedule

10-3-1

NOTE:

NOTE:

How Often Should PM Procedures be Performed?

The Periodic Maintenance Schedule (provided in Table 10-2 on page 10-4) specifies how often the
Vivid™ 4 ultrasound scanner should be serviced, and outlines items requiring special attention. Annual
periodic maintenance inspections are recommended. Each PM inspection requires approximately 2
hours for completion, excluding time needed for corrective action.

It is the customer’s responsibility to ensure the periodic maintenance procedures are performed on the
Vivid™ 4 ultrasound scanner as recommended in the Periodic Maintenance Schedule, in order to retain
the high levels of safety, dependability, and system performance.

Your GE Medical Systems Service Representative has an in-depth knowledge of your Vivid™ 4
ultrasound scanning system and can best provide competent, efficient service. Please contact us for
further information, and to schedule routine maintenance servicing by our qualified professional FSEs.

The service procedures and recommended frequencies listed in the Periodic Maintenance Schedule
assumes use of the Vivid™ 4 scanner for an average patient load (10-12 patients per day). However,
this is not applicable if the system is used as a primary mobile unit which is transported between
diagnostic facilities.

If conditions exist whereby typical usage and patient load is exceeded, it is strongly recommended to
increase the periodic maintenance frequencies.
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Table 10-2 Periodic Maintenance Schedule

Functional Checks

Service at Indicated Time Daily | Weekly | Monthly | Annually Notes
*
Clean Probes b * or before each use
Clean Probe Holders ®
Clean Air Filter ° More frgquently if necessary, depending on
the environment
*
Inspect AC Mains Cable i *Mobile Unit Check Weekly
Inspect Cables and Connectors d
Clean Console b
Clean Monitor *
Inspect Wheels, Casters, Brakes and * ° * Mobile Unit Check Daily
Swivel Locks
*
Check Control Console Movement d * Mobile Unit Check Daily
Console ° Also after corrective maintenance,
Current Leakage Checks or as required by your facility’s QA program.
Peripheral ° Also after corrective maintenance,
Current Leakage Checks or as required by your facility’s QA program.
Surface Probe ° Also after corrective maintenance,
Current Leakage Checks or as required by your facility’s QA program.
Endocavity Probe (vaginal or anal) . .
Current Leakage Checks As prescribed in Probe Manual.
Transesphongeal (TEE) Probe . .
Current Leakage Checks As prescribed in Probe Manual.
Surgical Probe . .
Current Leakage Checks As prescribed in Probe Manual.
° Also after corrective maintenance,
Measurement Accuracy Checks . S
or as required by your facility’s QA program.
Probe/Phantom Checks ° Also after .correctlve maln.t.en:':mce,
or as required by your facility’s QA program.
° Also after corrective maintenance,

or as required by your facility’s QA program.
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Examine the following on a monthly basis:

» Connectors on cables - for any mechanical defects.

* The entire length of electrical and power cables - for cuts or abrasions.
» Equipment - for loose or missing hardware.

» The keyboard - for defects.

» Brakes - for defective operation.

machine. This servicing must be performed by qualified service personnel only. Failure to

f DANGER: To avoid electrical shock hazard, do not remove the panels or covers from the
comply, could result in serious injury!

DANGER: If any defects are observed or any system malfunctions occur, DO NOT operate the
A equipment. Inform a qualified service engineer immediately.
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10-4-1 Special Tools, Supplies and Equipment

10-4-1-1 Specific Requirements for Periodic Maintenance

Table 10-3

Overview of Requirements for Periodic Maintenance

Tool

Part Number

Comments

Digital Volt Meter (DVM)

Anti Static Kit

46-194427P231
46-194427P279
46-194427P369
46-194427P373
46-194427P370

Kit includes:
anti—static mat, wrist strap and cables for 220 to 240 V system

3M #2204 Large adjustable wrist strap
3M #2214 Small adjustable wrist strap
3M #3051 conductive Ground cord

: Stati c 46-194427P278 120V
Anti Static Vacuum Cleaner 46-194427P279 230V
Air Filter 2256176 Air intake
Safety Analyzer 46-285652G1 DALE 600 KIT (or equivalent) for electrical tests

E7010GG 60 minutes
SVHS VCR C tt
assetle E7010GF 120 minutes
SVHS VCR Head Cleaner See VCR user manual for requirements
5.25" MOD MEDIA 2977190 Blank 2.3 M d!sk
Blank 5.2 M disk

5.25” MOD Disk Cleaning Kit 066E0674 Sony MOA-D51
(Vingmed)
QIQ Phantom E8370RB RMI Grayscale Target Model 403GS

B/W Printer Cleaning Sheet

See printer user manual for requirements

Color Printer Cleaning Sheet

See printer user manual for requirements

Disposable Gloves

System Service Code

Required in order to enter system diagnostics

User Manual

Current revision

Service Manual

Current revision
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Section 10-5
System Periodic Maintenance

10-5-1

Preliminary Checks

The preliminary checks take approximately 15 minutes to perform. Refer to the Vivid™ 4 User Manual

whenever necessary.

Table 10-4 System Preliminary Checks

St

ep Item Description

1 Ask & Listen Ask the customer if they have any problems or questions about the equipment.

2 Paperwork Fill in the appropriate details at the top of the Vivid™ 4 Preventative Maintenance Inspection

P Certificate (see page 10-31). Note all probes and system options.

3 Turn the system power ON and verify that all fans and peripherals turn on. Watch the displays

Power-up . . . .
during power up to verify that no warning or error messages are displayed.

4 Probes Verify that the system properly recognizes all probes.

5 Displays Verify proper display on the monitor and touch panel.

6 Presets Back-up all customer presets on an CD-RW.

Chapter 10 - Periodic Maintenance
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10-5-2 Functional Checks
The functional checks take approximately 60 minutes to perform. Refer to the Vivid™ 4 User Manual
whenever necessary.
NOTE: Refer to Chapter 4 - Functional Checks, for additional details about the functional checks described in
this section.
10-5-2-1 System Checks
Table 10-5 System Functional Checks
Step Item Description
1 2D-Mode Verify basic 2D-Mode operation.
Check the basic system controls that affect this mode of operation.
2 CF-Mode Verify basic CF-Mode (Color Flow Mode) operation.
Check the basic system controls that affect this mode of operation.
Verify basic Doppler operation (PW and CW if available).
3
Doppler Modes Check the basic system controls that affect this mode of operation.
4 M-Mode Verify basic M-Mode operation.
Check the basic system controls that affect this mode of operation.
Applicable Software Verify thg bas.ic operation of all optional modes such as Multi-Image, 3D, Contrast,
5 .4 Harmonics, Cine, Stress Echo,... etc.
Options Check the basic system controls that affect each options operation.
6 Perform an Element Test on each probe to verify that all the probe elements and system
Probe Elements channels are functional.
. . Perform the Automatic Test to verify that all boards are functioning according to
7 System Diagnostics I
specifications.
8 Keyboard Test Perform the Keyboard Test Procedure (external and alphanumeric) to verify that all
keyboard controls are OK.
9 Monitor Verify basic Monitor display functions.
Refer to Chapter 3 of the Vivid™ 4 User Manual.
Scan a gray scale phantom and use the measurement controls to verify distance and area
10 Measurements calculation accuracy.
Refer to Chapter 18 of the Vivid™ 4 User Manual, for measurement accuracy
specifications.
a. Some software may be considered as standard, depending upon system model configuration
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10-5-2-2

10-5-3

10-5-3-1

Peripheral/Option Checks

If any peripherals or options are not part of the system configuration, the following checks can be omitted.
Refer to the Vivid™ 4 User Manual for a list of approved peripherals/options.

Table 10-6 GE Approved Peripheral/Hardware Option Functional Checks

Step Item Description
1 VCR Verify record/playback capabilities of the VCR. Clean heads and covers if necessary.
2 B/W Printer Verify hardcopy output of the B/W video page printer. Clean heads and covers if necessary.
3 Color Printer Verify hardcopy output of the Color video page printer. Clean heads and covers if necessary.
4 DICOM Verify that DICOM is functioning properly. Send an image to a DICOM device.
5 InSite/iLing Verify that InSite is functioning properly. Ensure two-way remote communications.
(Warranty & Contract Customers only)
6 Footswitch Verify that the footswitch is functioning as programed. Clean as necessary.
7 ECG Verify basic operation with customer

Input Power Checks
Mains Cable Inspection

Table 10-7 Mains Cable Inspection

Step Item Description
1 Unplug Cord Disconnect the mains cable from the wall and system.
2 Mains Cable Inspect the mains cable and its connectors for any damage.
. Verify that the LINE, NEUTRAL and GROUND wires are properly attached to the terminals,
3 Terminals .
and that no strands may cause a short circuit.
4 Inlet Connector Verify that the Inlet connector retainer is functional.

Chapter 10 - Periodic Maintenance 10-9




GE MEDICAL SYSTEMS

DIRECTION 2392751-100, REVISION 3 VIiVID™ 4 SERVICE MANUAL
10-5-4 Cleaning
10-5-4-1 General Cleaning

10-5-4-2

NOTE:

Table 10-8 General Cleaning

Step Item Description
1 External On a weekly basis, moisten a soft, non-abrasive folded cloth with a mild, general purpose,
Panels non-abrasive soap and water solution or general purpose disinfectant. Wipe down the top,

front, back and both sides of the unit. Do not spray any liquid directly onto the unit!

2 Monitor On a weekly basis, apply glass cleaner to a soft, non-abrasive folded cloth. Gently wipe the
monitor face.

3 Console Frequent and diligent cleaning of the Vivid™ 4 ultrasound unit reduces the risk of spreading
infection from person to person, and also helps to maintain a clean working environment.
Prior to cleaning, turn OFF the power to the system.

Use a fluid detergent in warm water on a soft, damp cloth to carefully wipe the entire system.
Be careful not to get the cloth too wet so that moisture does not enter the console.

4 Control Panel Control Panel:

and Keyboard On a weekly basis, moisten a soft, non-abrasive folded cloth or sponge with a mild, general
purpose, non-abrasive soap and water solution or general purpose disinfectant. (Do not use
any solution containing abrasive powder or strong chemicals such as, acid or alkaline).
Squeeze excess liquid from the cloth/sponge, them wipe down the Control Panel.

Do not spray any liquid directly onto the Control Panel!

Rinse the cloth/sponge with clean running water and wipe the Control Panel again.

Use a dry, soft, lint-free cloth to dry the Control Panel.

Wait for the Control Panel surface to dry completely.

Keyboard:

Clean the keyboard as described (above) for cleaning the Control Panel.

Note: In the event that disinfection is required or any stubborn stains remain, absorb a small
quantity of isopropyl rubbing alcohol on a soft, dust-free cloth.

Wipe the surface of the keycaps with the cloth, making sure that no liquid drips on or between
the keys. Allow to dry.

5 Probe Holder Clean the probe holders with warm water and a damp cloth to remove all traces of gel
(soaking may be required to remove excess gel).

Air Filter Cleaning

Regular cleaning of the Vivid™ 4 scanner’s air filter will ensure that the filter does not become clogged
- this would otherwise cause the system to overheat and reduce system performance and reliability.

It is recommended that the air filter cleaning procedure is performed once every 3 months (quarterly).
However, the required frequency for air filter cleaning will vary in accordance with environmental
conditions.

10-10
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NOTE:

Table 10-9  Air Filter Cleaning

Step Item Description
Remove the air filter located at the front of the scanner, above the probe connector sockets.
1 Air Filter Clean the air filter as follows: shake it in an area away from the system, wash with a mild
soapy solution, rinse, and air dry.
Install the clean air filter.
2 Air Filter

Refer to Chapter 8 - Replacement Procedures for air filter installation instructions.

For convenience (or if the air filter is excessively dirty), replacement filters are available. Refer

to Chapter 9 - Renewal Parts for the air filter replacement part number.

Chapter 10 - Periodic Maintenance
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10-5-5 Physical Inspection
Table 10-10 Physical Checks
Step Item Description

1 Labeling Verify that all system labeling is present and in readable condition.

2 Scratches and Dents Inspect the console for dents, scratches or cracks. Use touch-up paint, as required.
Clean the monitor with a soft cloth dampened with mild detergent and water.

3 Monitor Repeat using only water, and wipe with a dry cloth. Inspect the monitor for
scratches and raster burns.

4 Probe Holders Clean the probe holders with warm water and a damp cloth to remove all traces of gel.
Power-down and unplug the system.

5 Control Console Inspect the keyboard and gontrol console. Note any dgmaged qr missing items. Fix
any loose buttons, and verify that the control console light bulb is working. Replace
faulty components, as required. Clean the console and keyboard.

6 Control Console Movement V.erlfy. ease of control cgnsole (O.perato.r. 1/0 Panel) movement in all acceptable
directions. Ensure that it latches in position, as required.

Check all wheels and castors for wear and verify operation of the foot brake to stop

7 Wheels and Brakes the unit from moving, and release mechanism. Check all wheel locks and wheel
swivel locks for proper operation.

8 Fans Check that the FE crate cooling fans, BE fan and peripheral fans are operating and
clean.

Clean the drive head and media with the vendor-supplied cleaning kit. Advise the
user to repeat this often, to prevent future problems. MOD disks must be stored

9 MOD )
away from dust and cigarette smoke. Do not use alcohol or benzene to clean the
MOD cartridge.

Clean the drive head and media with the vendor-supplied cleaning kit. Advise the

10 CD Drive user to repeat this often, to prevent future problems. CDs must be stored away from
dust and cigarette smoke. Do not use alcohol or benzene to clean the CD drive.
Check the rear panel connectors for bent pins, loose connections and loose or

11 Rear Panel Connectors L : CET ”
missing hardware. Verify that the labeling is in good condition.

. Check the AC board connectors and the associated cabling for good connection

12 AC Unit ) X ) .
and proper insulation. Verify that the connections are secured.

13 BEP Rear Connector Check the BEP rear connector for bent pins. Screw all the cable connectors tightly
to the connector sockets on the panel.

Check all internal cable harnesses and connectors for wear, and secure connector

14 Cables and Connectors seating. Pay special attention to footswitch assembly and probe strain or bend
reliefs.

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

15 Power Cord other deterioration, and verify continuity. Tighten the clamps that secure the power
cord to the unit and the outlet plug to the cord. Replace the power cord and clamp,
as required.

16 Shielding and Covers Check to ensure that all EMI shielding, internal covers, panels and screws are in

9 place. Missing covers and hardware can cause EMI/RFI problems during scanning.
Check and clean the peripherals according to the manufacturer’s directions.

17 Peripherals To prevent EMI or system overheating, dress the peripheral cables inside the
peripheral cover.

18 External Microphones Check for proper operation of any external microphones by recording an audio test.

10-12
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10-5-6 Diagnostic Checks (Optional)

To complete the periodic maintenance checks, perform the diagnostic tests as described in
Chapter 7 - Diagnostics/Troubleshooting.

* Review the system error log for any problems.

* Check the temperature log to see if there are any trends that could cause problems in the future.
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Section 10-6
Probe Maintenance

A

10-6-1

10-6-2

Note:

WARNING: Any evidence of wear on a probe indicates that it must not be used. Improper
handling may easily damage ultrasound probes. See the Vivid™ 4 User Manual and also refer to
the probe manufacturer’s handling instructions, for more details.

Failure to follow these precautions can result in serious injury and equipment damage. Failure
to properly handle or maintain a probe may also void its warranty.

Probe Checks

Table 10-11 Probe Checks

Step Item Description

Check there are no traces of gel on the probe holders. If any gel present, clean the probe
1 Probe Holder | holders with warm water and a damp cloth to remove all traces of gel (soaking may be required
to remove excess gel).

Check all the probes for wear and tear on the lens, cable and connector. Look for bent pins on
the connector and in the connector socket on the unit. Remove any dust from inside the
connector sockets.

2 Probes Verify that the EMI fingers around the probe connector socket housing are intact.

Check the probe locking mechanism and probe switch.

Perform a visual check of transducer pins and connector sockets before connecting a probe.
Verify that the system properly recognizes all probes.

Probe Handling

All Vivid™ 4 probes are designed and manufactured to provide trouble-free, reliable service. To ensure
this, the correct handling of probes is important and the following points should be noted:

» Do not drop a probe or strike it against a hard surface, as this may damage the probe elements and
the acoustic lens, or may crack the housing.

» Do not use a cracked or damaged probe. Any evidence of wear indicates the probe must not be
used. Call your field service representative immediately for a replacement.

» Perform a visual check of the probe pins and system sockets before plugging in a probe

» 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
with, or to be caught in the wheels of the system.

*  Protect the probe when moving the unit.

» Use a soft cloth and warm, soapy water to clean the probe.

For detailed information on handling endocavity probes, refer to the appropriate supplementary
instructions for each probe.
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10-6-3

A

10-6-4

10-6-4-1

A
JAN

NOTE:

10-6-4-2

Basic Probe Care

The Vivid™ 4 User Manual and the individual probe manufacturers’ handling instructions provide a
complete description of probe care, maintenance, cleaning and disinfection. Ensure that you are
completely familiar with the proper care of GE Medical Systems probes.

WARNING: Any evidence of wear on a probe indicates that it must not be used. Ultrasound
probes can be easily damaged by improper handling. See the Vivid™ 4 User Manual and also
refer to the probe manufacturer’s handling instructions, for more details.

Failure to follow these precautions can result in serious injury and equipment damage. Failure
to properly handle or maintain a probe may also void its warranty.

TEE and Interoperative probes often have special usage considerations; always refer to the individual
probe manufacturers’ handling instructions/user manual.

Probe Cleaning
Basic Probe Cleaning

WARNING: Always disinfect a defective probe before returning it to the manufacturer. Be sure
to tag the probe as being disinfected.

CAUTION: To help protect yourself from blood-borne diseases when cleaning and handling
probes, wear approved, non-allergic disposable gloves.

Refer to the individual probe Users Manual (or care instructions supplied with the probe), for specific
probe cleaning instructions.

Failure to follow the prescribed cleaning or disinfection procedures will void the probe’s warranty.

General Probe Cleaning Instructions
WARNING: Do not clean or immerse probes using any of the following products:

* Acetone

*  Ammonium chloride

* Alcohol, ethanol, isopropanol, or methanol
» Bleach

* Detergent

* Hydrogen peroxide

* lodine

+ Para-hydroxybenzoic acid

» Aloe vera, perfume, lanolin, or mineral oil
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Do not soak or wipe the probe lens with any product listed above (see Warning). Doing so could result
in irreparable damage to the probe. Follow the care instructions supplied with each probe. In order to

disinfect or sterilize probes without damaging them:

+ Use gas sterilization and legally marked, sterile, pyrogen-free probe sheaths on probes used for

surgery.

* Use cold chemical sterilization suitable for plastic medical scanning devices.

+ Do not immerse a probe beyond the ridge on its case.

* Avoid cleaning and storage temperatures over 60°C (140°F).

Warning: Neurological procedures must NOT be performed on a patient with Creutzfield-Jacob disease

because probes that have been used for such examinations cannot be adequately sterilized.

marketed, sterile, pyrogen-free probe sheaths. Probes used during neurological surgery must NOT be

c Warning: Neurological and intraoperative procedures must be performed with the use of legally

sterilized with liquid chemical sterilants because of the possibility of neurotoxic residue remaining on the

probe.

10-6-4-2-1 Cleaning and Sterilizing Probes Used Externally

Table 10-12 Cleaning & Sterilizing Procedure for Probes Used Externally

Step

Description

1

To protect yourself from blood-borne diseases, wear approved, non-allergic disposable gloves.

2

Do not immerse the connector or its strain relief in solution. Use ultrasound probe cleaning towels.
Wash the probe and probe cable in warm soap and water solution (below 80°F). Use only mild
non-abrasive soap.

Follow the manufacturer’s cold sterilization instructions to disinfect the probe, including concentration
and soaking time; 10 minutes is a typical disinfecting period.

Follow step 3 for a much longer duration to sterilize the probe; 10 hours is a typical cold chemical
sterilization duration.

When complete, thoroughly rinse the washed lens in clear water. Apply sterile distilled water for at
least 60 seconds. Air dry.

Check the lens for cracking and the cable insulation for separation.

Store the probe in its carrying case.
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10-6-4-2-2

Cleaning and Sterilizing Probes Used Internally

Table 10-13 Cleaning & Sterilizing Procedure for Probes (TEE) Used Internally

Step Description
1 To protect yourself from blood-borne diseases, wear approved, non-allergic disposable gloves.
2 Do not immerse the connector or its strain relief in solution. Use ultrasound probe cleaning towels.

Wash the probe and probe cable in warm soap and water solution (below 80°F). Use only mild
non-abrasive soap.

3 Follow the manufacturer’s cold sterilization instructions to disinfect the probe, including concentration
and soaking time; 10 minutes is a typical disinfecting period.

4 Follow step 3 for a much longer duration to sterilize the probe; 10 hours is a typical cold chemical
sterilization duration.

5 When complete, thoroughly rinse the washed lens in clear water. Apply sterile distilled water for at
least 60 seconds. Air dry.

6 Check the lens for cracking and the cable insulation for separation.

7 Store the probe in its carrying case.

10-10-7

NOTE:

Returning and Shipping of Defective Probes

WARNING: Always disinfect a defective probe before returning it to the manufacturer. Be sure
to tag the probe as being disinfected.

CAUTION: To help protect yourself from blood-borne diseases when cleaning and handling
probes, wear approved, non-allergic disposable gloves.

Equipment being returned must be properly clean and free of blood and other potentially infectious
contaminants.

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 circumstances should a part or
equipment be shipped before being visibly clean and properly disinfected.

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

The US Department of Transportation (DOT) has ruled that “items that were saturated and/or dripping
with human blood that are now caked with dried blood; or which were used or intended for use in patient
care” are “regulated medical waste” for transportation purposes and must be transported as a
hazardous material.
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Section 10-7
Electrical Safety Tests

10-7-1 Safety Test Overview

The electrical safety tests in this section are based on and conform to NFPA 99 (For USA) and IEC
60601-1 Medical Equipment Safety Standards. They are intended for the electrical safety evaluation of
cord-connected, electrically operated, patient care equipment. If additional information is needed, refer
to the NFPA 99 (for USA) and IEC 60601-1 documents.

PERFORMED AT LEASTEVERY 12 MONTHS ACCORDING TO THE REQUIREMENTS OF
THE PATIENT SAFETY STANDARD IEC-EN 60601-1. ONLY TRAINED PERSONS ARE
ALLOWED TO PERFORM THE ABOVE-MENTIONED SAFETY INSPECTIONS.

f WARNING: THE USER MUST ENSURE THAT THE SAFETY INSPECTIONS ARE

CAUTION: To avoid the risk of electrical shock, the unit under test must not be connected to
A other electrical equipment. Remove all interconnecting cables and wires. The operator and
patient must not come into contact with the unit while the tests are being performed.

components that have been in patient contact. Follow appropriate cleaning and disinfecting

c CAUTION: Possible risk of infection. Do not handle soiled or contaminated probes and other
procedures before handling the equipment.

Test the system, peripherals and probes for leakage current.

f WARNING: EXCESSIVE LEAKAGE CURRENT CAN CAUSE FATAL INJURY.

HIGH LEAKAGE CURRENT CAN INDICATE DEGRADATION OF INSULATION OR
OTHER PART AND COULD POTENTIALLY CAUSE ELECTRICAL FAILURE. DO NOT
USE PROBES OR EQUIPMENT THAT HAVE EXCESSIVE CURRENT LEAKAGE.

To minimize the risk of a probe causing electrical shock, observe the following recommendations:

+ Do not use a probe that is cracked or damaged in any way
» Check probe leakage current, as shown below:

Probe Frequency for Checking
Surface Once per year
Endocavitary Twice per year
Any probe Whenever damage is suspected
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10-7-2

GEMS Current Leakage Limits

The following limits are summarized for NFPA 99 (for USA) and IEC 60601-1 Medical Equipment Safety
Standards. These limits are GEMS standards and in some cases are lower than the above standards

listed.

Table 10-14 Chassis Current Leakage Limits - Accessible Metal Surfaces

Country Normal Condition Open Ground Reverse Polarity Open Neutral
USA N/A 0.3 mA N/A
Other 0.1 mA 0.5mA 0.5mA
Table 10-15 Type BF Applied Part Current Leakage Limits
- Non-Conductive (Floating) Surface and Cavity Probes
Normal Open Reverse Open Mains
Country Condition Ground Polarity Neutral Applied®
USA 0.05 mA 0.05 mA 0.05 mA 0.05 mA N/A
Other 0.1 mA 0.5 mA 0.5 mA 0.5 mA 5.0 mA

a. Mains Applied is the Sink Leakage Test. In this test, mains (supply) voltage is supplied to the part or equipment to

determine the amount of current that will pass (sink) to Ground if a patient comes into contact with the part.

Table 10-16 Type CF Applied Part Current Leakage Limits - Surgical Probes and ECG Connections

Normal Open Reverse Open Mains
Country Condition Ground Polarity Neutral Applied?
USA 0.01 mA 0.05mA 0.05 mA N/A 0.025 mA
Other 0.01 mA 0.05 mA 0.05 mA 0.05 mA 0.05 mA

a. Mains Applied is the Sink Leakage Test. In this test, mains (supply) voltage is supplied to the part or equipment to

determine the amount of current that will pass (sink) to Ground if a patient comes into contact with the part.

Chapter 10 - Periodic Maintenance
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10-7-3

NOTE:

10-7-4

CAUTION

Outlet Test Wiring Arrangement - USA & Canada

Test all outlets in the area for proper grounding and wiring arrangement by plugging in the neon outlet
tester and noting the combination of lights that are illuminated. Any problems found should be reported
to the hospital immediately and the receptacle should not be used.

50| oge
CORAECT WIRING-"]_ N OPEN GROUND WIRE
0 oK
| Dz | o) |
AEVERSED POLARITY “ - =.OPEN NEUTRAL WIRE
@c i 0K
ol

HOT & GND REVERSED.

Figure 10-1 Typical Outlet Tester

No outlet tester can detect the condition in which the Neutral (grounded supply) conductor and the
Grounding (protective earth) conductor have been reversed. If later tests indicate high current leakages,
this should be suspected as a possible cause and the outlet wiring should be visually inspected.

Grounding Continuity

Electric Shock Hazard!
The patient or operator must not come into contact with the equipment during this test.

Measure the resistance from the third pin of the attachment plug to the exposed metal parts of the case.
The Ground wire resistance should be less than 0.2 Ohms. Refer to the procedure in the IEC 601-1.1.

CONSOLE

(4~ ACCESSIBLE METAL PARTS

/ such as:

GROUND PIN a) Monitor Housing
b) Rear Panel Connector

¢) Any Caster/Wheel support

OHMMETER

Figure 10-2 Ground Continuity Test
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10-7-4-1 Ground Continuity Testing - Generic Procedure
Follow these steps to test the Ground wire resistance:

1.) Turn the Vivid™ 4 unit OFF.
2.) Connect one of the Ohmmeter probes to the tested AC wall outlet (Ground pin).
3.) Using the other Ohmmeter probe, touch the exposed metal part of the Vivid™ 4 unit.

4) Set the meter Function switch to the Resistance position.

5) Measure and record the Ground wire resistance.
This should be less than 0.2 Ohms.
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10-7-5

10-7-5-1

JAN
JAN

10-7-5-2

Chassis Current Leakage Test

Definition

This test measures the current that would flow in a grounded person who touched accessible metal
parts of the bedside station, if the Ground wire should break. The test verifies the isolation of the power
line from the chassis.

The meter is connected from accessible metal parts of the case to Ground. Measurements should be
made with the unit ON and OFF, with the power line polarity Normal and Reversed. Record the highest
reading.

DANGER: Electric Shock Hazard.
When the meter's Ground switch is OPEN, do not touch the unit!

CAUTION: To avoid damaging the unit, never switch the polarity and the neutral status when the unit
is powered ON. Be sure to turn the unit power OFF before switching them using the Polarity switch
and/or the Neutral switch.

Generic Procedure

The test verifies the isolation of the power line from the chassis. The testing meter is connected from
accessible metal parts of the case to Ground. Measurements should be made with the unit ON and
OFF, with the power line polarity Normal and Reversed. Record the highest reading of current.

POLARITY REVERSING
POWER
OUTLET . SWITCH
H (BLACKI h T%_JI,.Q $
| [—=
3
N (WHITE) P 1/ 24 ? |]: -
&
ACCESSIBLE
MOMENTARY SWITCH AL
G (GREEN) .
fl
- & olo PARTS
LEAKAGE
TEST
METER

Figure 10-3 Set Up for Chassis Source Current Leakage, IEC 601-1 Clause 19
Continuous Current Leakages and Patient, Auxiliary Currents

When using the Microguard or a similar test instrument, its power plug may be inserted into the wall
outlet and the equipment under test be plugged into the receptacle on the panel of the meter. This
places the meter in the grounding conductor and the current flowing from the case to Ground will be
indicated in any of the current ranges. The maximum allowable limit for chassis source leakage is shown
in Table 10-14 on page 10-19.
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10-7-5-3

Data Sheet for Chassis Source Current Leakage

The Chassis Source Current Leakage Test passes when all readings measure less than the values shown
in Table 10-14. Record all data on the Vivid™ 4 Preventative Maintenance Inspection Certificate (see

page 10-31).

Table 10-17 Typical Data Sheet for Chassis Source Current Leakage Test

Unit Tester Tester Test 1 Test 2 Test 3 Test 4 Test 5
Power Polarity Neutral or Probe Caster CRT (Optional) | (Optional)
Switch Ground Connector Wheel
Switch
Enter Name of tested peripheral here:
ON NORM OPEN
ON NORM CLOSED
ON REV OPEN
ON REV CLOSED
OFF NORM OPEN
OFF NORM CLOSED
OFF REV OPEN
OFF REV CLOSED
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10-7-6

10-7-6-1

JAN

10-7-6-2

The connection is at service entrance
or on the supply side of a separately

derived system

Isolated Patient Lead (Source) Leakage — Lead-to-Ground

Definition

This test measures the current which would flow to Ground from any of the isolated ECG leads. The
meter simulates a patient who is connected to the monitoring equipment and is grounded by touching
some other grounded surface.

CAUTION: To avoid damaging the unit, never switch the polarity and the neutral status when the unit
is powered ON. Be sure to turn the unit power OFF before switching them, using the Polarity switch
and/or the Neutral switch.

Generic Procedure

Measurements should be made with the Ground Open and Closed, with the Vivid™ 4 unit ON and OFF,
and with the power line polarity Normal and Reversed. Record the highest reading. For each
combination, the operating controls (such as, the lead switch) should be operated to find the worst case
condition.

Appliance power switch

(use both "OFF" and "ON" positions) Patient lead selector switch (if any)

(activated as required)
Polarity reversing switch

(use both positions Patient connected leads
Appliance
H (Black) L, (R —
; i H
POWER S (e e o & o7o+ +0~ ole
T T N \ | o
i : L
OUTLET Y N (white) N —<& oo AN l
<< H G | Internal |
< circuitry | Between each patient
L == T lead and Ground
G (Green)
L
Building _L ~ | Insulating surface |
Ground ~ g,ﬂ /

Grounding contact switch (use in both
"open" and "closed" positions)

Current meter
H = Hot
N = Neutral (grounded)
G = Grounding conductor

Figure 10-4 Test Circuit for Measuring Non-Isolated Patient Leads
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10-7-7 Isolated Patient Lead (Source) Leakage — Lead-to-Lead
NOTE: Refer to the procedure in the IEC 60601-1.
10-7-8 Isolated Patient Lead (Sink) Leakage - Isolation Test

NOTE: Refer to the procedure in the IEC 60601-1.

electric shock, the system being tested must not be touched by anyone (patient or operator),

c CAUTION: Line voltage is applied to the ECG leads during this test. To avoid the risk of possible
while the ISO TEST switch is depressed.

NOTE: It is not necessary to test each lead individually, or power condition combinations, as required
in previous tests.
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10-7-8-1 Data Sheet for ECG Current Leakage
The test passes when all readings measure less than the values shown in the tables below. Record all
data on the Vivid™ 4 Preventative Maintenance Inspection Certificate (see page 10-31).
Table 10-18 Maximum Allowance Limit for ECG Lead Leakage Test to Ground
Maximum
Allowance Limit
AC Power GROUND GROUND
Source OPEN CLOSED
Patient Lead-to-Ground Current Leakage Test 115V 10uA 10uA
and
Patient Lead-to-Lead Current Leakage Test 2207240V 500uA 10uA
Table 10-19 Maximum Allowance Limit for ECG Lead Isolation Sink Test
AC Power Maximum
Source Allowance Limit
115V 20uA
Patient Lead Isolation Current Test
220/240V 5mA
Table 10-20 Typical Data Sheet for ECG Lead-to-Lead Test
Tester Lead Selector
Tester Tester
ECG Polarity Ground RL RA LA
Power Switch Switch (N) (R) (L) LL
ON NORM CLOSED
ON REVERSE CLOSED
ON NORM OPEN
ON REVERSE OPEN
OFF NORM CLOSED
OFF REVERSE CLOSED
OFF NORM OPEN
OFF REVERSE OPEN
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10-7-9 Probe Current Leakage Test

10-7-9-1 Definition

This test measures the current that would flow to Ground (from any of the probes) through a patient who
is being scanned, and who becomes grounded by touching some other grounded surface.

10-7-9-2 Generic Procedure
Measurements should be made with the Ground OPEN and CLOSED, with power line polarity Normal
and Reversed, and with the unit OFF and ON. For each combination, the probe must be active to find
the worst case condition.

POLARITY REVERSING SWITCH

PROBE

H (BLACK)
“—%
o
CONSOLE =C)—{]
POWER N (WHITE) L, ?
OUTLET A e
G (GREEN)
T <« ol o
= MOMENTARY
SWITCH

, LEAKAGE TEST

METER

—

Figure 10-5 Set Up for Probe Current Leakage Test

NOTE: Each probe will have a certain amount of leakage current, depending on its design. Small variations in
probe current leakages are normal from probe to probe. Other variations will result from differences in
line voltage and test lead placement.
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10-7-9-3 No Meter Probe Adapter Procedure

Figure 10-6 Check Without Probe Adapter

Follow these steps to test each transducer for leakage current.

1.) Turn the Vivid 3 unit OFF.

2.) Plug the unit into the test meter, and the meter into the tested AC wall outlet.
3.) Plug the external probe into the meter “EXTERNAL” connector.

4.) Setthe meter's “FUNCTION” switch to EXTERNAL position.

5.) Connect the probe for test with the connector of the console.

6.) Add the saline probe and the imaging area of the probe into the saline bath.
7.) Turn unit power ON for the first part; turn it OFF for the second half.

8.) Depress the ISO TEST rocker switch and record the highest current reading.
9.) Follow the test conditions described in Table 10-21 for every transducer.
10.)Keep a record of the results with other hard copies of PM data.
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10-7-9-4 Data Sheet for Transducer Source Current Leakage

The test passes when all readings measure less than the values shown in Table 10-15 and Table 10-16.
Record all data on the Vivid™ 4 Preventative Maintenance Inspection Certificate (see page 10-31).

sure to turn OFF power to the unit before switching them, using the POLARITY switch and/or the

c CAUTION: When power to the unit is ON, never switch the Polarity and the status of Neutral . Be
NEUTRAL switch. Failure to comply with this warning may cause damage to the unit!

Table 10-21 Typical Data Sheet for Transducer Source Current Leakage Test

Transducer Tested:
Tester Tester
Power GROUND
POLARITY or NEUTRAL
Unit Power Switch Switch Measurement
ON NORM OPEN
ON NORM CLOSED
ON REV OPEN
ON REV CLOSED
OFF NORM OPEN
OFF NORM CLOSED
OFF REV OPEN
OFF REV CLOSED
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Section 10-8
Excessive Current Leakage

10-8-1 Possible Causes of Excessive Current Leakage

10-8-1-1 Chassis Fails
Check the Ground on the power cord and plug for continuity. Ensure the Ground is not broken, frayed,
or intermittent. Replace any defective part.
Tighten all Grounds. Ensure star washers are under all Ground studs.
Inspect wiring for bad crimps, poor connections, or damage.
Test the wall outlet; verify it is grounded and is free of other wiring abnormalities. Notify the user or
owner to correct any deviations. As a work around, check the other outlets to see if they could be used
instead.

NOTE: No outlet tester can detect the condition where the white neutral wire and the green grounding
wire are reversed. If later tests indicate high current leakages, this should be suspected as a
possible cause and the outlet wiring should be visually inspected.

10-8-1-2 Probe Fails
Test the probe in another connector to verify if the fault lies with the probe or the scanner.

NOTE: Each probe will have some amount of leakage, dependent on its design. Small variations in
probe current leakages are normal from probe to probe. Other variations will result from
differences in line voltage and test lead placement. The maximum allowable leakage current for
body surface contact probe differs from inter-cavity probe. Be sure to enter the correct probe
type in the appropriate space on the check list.
If excessive leakage current is slot dependent, inspect the system connector for bent pins, poor
connections, and Ground continuity.
If the problem remains with the probe, replace the probe.

10-8-1-3 Peripheral Fails
Tighten all Grounds. Ensure star washers are under all Ground studs.
Inspect wiring for bad crimps, poor connections, or damage.

10-8-1-4 Still Fails
If all else fails, begin isolation by removing the probes, external peripherals, then the on-board
peripherals (one at a time) while monitoring the leakage current measurement.

10-8-1-5 New Unit
If the leakage current measurement tests fail on a new unit and if the situation cannot be corrected,
submit a Safety Failure Report to document the system problem. Remove the unit from operation.

10-8-1-6 ECG Fails
Inspect cables for damage or poor connections.
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Section 10-9

PM and Safety Inspection Certificates

Vivid™ 4 Preventative Maintenance Inspection Certificate

Customer Name: System ID: Dispatch Number / Date Performed: Warranty/Contract/HBS
System Type Model Number: Serial Number: Manufacture Date:
Probe 1: Frequency: Scan Format*: Model Number: Serial Number:
Probe 2: Frequency: Scan Format*: Model Number: Serial Number:
Probe 3: Frequency: Scan Format*: Model Number: Serial Number:
Probe 4: Frequency: Scan Format*: Model Number: Serial Number:
Probe 5: Frequency: Scan Format*: Model Number: Serial Number:
Probe 6: Frequency: Scan Format*: Model Number: Serial Number:
Probe 7: Frequency: Scan Format*: Model Number: Serial Number:
Probe 8: Frequency: Scan Format*: Model Number: Serial Number:
Probe 9: Frequency: Scan Format*: Model Number: Serial Number:

*Scan Format: Phased Array, Linear Array, Curved Array, Mechanical Array, or other

Fun'ctionall Checks OK? Physical In.specti.on and Cleaning Inspect | Clean
(if applicable) or N/A (if applicable)
2D-Mode Function Control Console
Doppler Modes Function Monitor
CF-Mode Function Air Filter
M-Mode Function Probe Holders
Applicable Software Options External 1/0
Applicable Hardware Options Wheels, Brakes & Swivel Locks
Control Console Cables and Connectors
Monitor GE-approved Peripherals (VCR, CD-RW, MOD, Printers)
Measurement Accuracy
GE-approved Peripherals
Comments:
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Vivid™ 4 Electrical Safety Inspection Certificate

Electrical Test Performed

Max Value
Allowed

Value
Measured

OK?

Comments

Outlet (correct Ground & wiring config.)

System Ground Continuity

Chassis Source Current Leakage - Probe

Chassis Source Current Leakage - Caster

Chassis Source Current Leakage - CRT

Patient Lead Source Leakage
(Lead-to-Ground)

Patient Lead Source Leakage
(Lead-to-Lead)

Patient Lead Source Leakage
(Isolation)

Peripheral 1 Current Leakage

Peripheral 1 Ground Continuity

Peripheral 2 Current Leakage

Peripheral 2 Ground Continuity

Peripheral 3 Current Leakage

Peripheral 3 Ground Continuity

PROBES

Probe Number
(from page 10-31)

Max Value
Allowed

Max Value
Measured

OK?

Comments

Probe 1:

Probe 2:

Probe 3:

Probe 4:

Probe 5:

Probe 6:

Probe 7:

Probe 8:

Probe 9:

Accepted by:

Final Check: All system covers are in place. The Vivid™ 4 system scans with all probes, as expected.
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