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LEGAL NOTES

TRADEMARKS

Aero Duster® is a registered trademark of Miller-Stephenson.
All other products and their name brands are trademarks of their respective holders.
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DIRECTION 2335850-100, RevISION 06

LIGHTSPEED FAMILY DETECTOR CHANGE PROCEDURE

IMPORTANT PRECAUTIONS

LANGUAGE
WARNING » This Service Manual is available in English only.

(EN) * Ifa c_usto_mer's service provider requ_ir_e_s a Ianguage other th_an
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 or from
mechanical or other hazards.

I'Ipep,yn pexaeHue .« TOBA YMbTBAHE 3A PABOTA E HAJTIMYHO CAMO HA AHITIMACKN
E3UK.

o AKO OOCTABYUKBT HA YCIYTATA HA KNMEHTA N3NCKA E3UK,

(BG) PA3MINYEH OT AHITIMCKW, SADBIDKEHUE HA KIIVEHTA E A
OCUIYPU MPEBOA.

e HE M3MON3BANTE OBOPYABAHETO NPEQW OA CTE CE
KOHCYNTUPATIN N PASBEPANN YITBTBAHETO 3A PABOTA.

e HECITA3BBAHETO HA TOBA MPELOYMNPEXOEHVE MOXE OA OOBELOE
00O HAPAHABAHE HA OOCTABYMKA HA YCITYTATA, OMNEPATOPA

* W NMALUMEHT B PE3YNTAT HA TOKOB YOAP NN MEXAHUYHA
UJin OPYTA OMNACHOCT.

i o RYEE T MR DL SCIRA .

(ZH-CN) o WURYEB IR S PO R T AR RS RAS, % T EATIRAERI RS

o ORTVEGNPYERIE 2 BAREAYEE T W 207, AMFHATYEE

o BIEARES AR YR N B, A R I R e L LB T e
HoAd e 43 5

WSTRAHA » Tento provozni navod existuje pouze v anglickém jazyce.
(CS) + V pfipadé, ze externi sluzba zakaznikim potfebuje navod v jiném

jazyce, je zajisténi piekladu do odpovidajiciho jazyka ukolem
zakaznika.

Nesnazte se o udrzbu tohoto zafizeni, aniZz byste si pfecetli tento
provozni navod a pochopili jeho obsah.

V pfipadé nedodrzovani této vystrahy muze dojit k poranéni
pracovnika prodejniho servisu, obsluzného personalu nebo
pacientu vlivem elektrického proudu, respektive vlivem
mechanickych &i jinych rizik.
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ADVARSEL
(DA)

Denne servicemanual findes kun pa engelsk.

* Huvis en kundes tekniker har brug for et andet sprog end engelsk, er
det kundens ansvar at sgrge for oversaettelse.

* Forsag ikke at servicere udstyret medmindre denne servicemanual
har vaeret konsulteret og er forstaet.

* Manglende overholdelse af denne advarsel kan medfere skade pa

grund af elektrisk, mekanisk eller anden fare for teknikeren,

operatgren eller patienten.

WAARSCHUWING
(NL)

Deze onderhoudshandleiding is enkel in het Engels verkrijgbaar.

» Als het onderhoudspersoneel een andere taal vereist, dan is de
klant verantwoordelijk voor de vertaling ervan.

* Probeer de apparatuur niet te onderhouden voordat deze
onderhoudshandleiding werd geraadpleegd en begrepen is.

* Indien deze waarschuwing niet wordt opgevolgd, zou het

onderhoudspersoneel, de operator of een patiént gewond kunnen

raken als gevolg van een elektrische schok, mechanische of

andere gevaren.

HOIATUS » Kaesolev teenindusjuhend on saadaval ainult inglise keeles.
(ET) + Kui klienditeeninduse osutaja nduab juhendit inglise keelest
erinevas keeles, vastutab klient tdlketeenuse osutamise eest.

+ Arge Uritage seadmeid teenindada enne eelnevalt kiesoleva
teenindusjuhendiga tutvumist ja sellest aru saamist.

» Kaesoleva hoiatuse eiramine voib pdhjustada teenuseosutaja,
operaatori voi patsiendi vigastamist elektril66gi, mehaanilise voi
muu ohu tagajarijel.

VAROITUS + Tama huolto-ohje on saatavilla vain englanniksi.

(FI) » Jos asiakkaan huoltohenkildstd vaatii muuta kuin englanninkielista
materiaalia, tarvittavan kdannoksen hankkiminen on asiakkaan
vastuulla.

Al yrit3 korjata laitteistoa ennen kuin olet varmasti lukenut ja
ymmartanyt tdman huolto-ohjeen.

« Mikali tata varoitusta ei noudateta, seurauksena voi olla
huoltohenkildston, laitteiston kayttajan tai potilaan
vahingoittuminen sahkdiskun, mekaanisen vian tai muun
vaaratilanteen vuoksi.

ATTENTION » Ce manuel de service n'est disponible qu'en anglais.
FR » Sile technicien du client a besoin de ce manuel dans une autre
(FR) langue que l'anglais, c'est au client qu'il incombe de le faire
traduire.
* Ne pas tenter d'intervenir sur les équipements tant que le manuel
service n'a pas été consulté et compris.
* Le non-respect de cet avertissement peut entrainer chez le
technicien, I'opérateur ou le patient des blessures dues a des
dangers électriques, mécaniques ou autres.
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WARNUNG
(DE)

Diese Serviceanleitung existiert nur in Englischer Sprache.

* Falls ein fremder Kundendienst eine andere Sprache bendtigt, ist
es aufgabe des Kunden fur eine Entsprechende Ubersetzung zu
sorgen.

» Versuchen Sie nicht diese Anlage zu warten, ohne diese
Serviceanleitung gelesen und verstanden zu haben.

»  Wird diese Warnung nicht beachtet, so kann es zu Verletzungen

des Kundendiensttechnikers, des Bedieners oder des Patienten

durch stromschlage, Mechanische oder Sonstige gefahren
kommen.

MPOEIAONOIHZH
(EL)

To mapdv eyxelpidio o€pPig diaTiBeTal oTa ayyAIKa povo.

» Edv 10 dropo Tapoxng oépPig evog TTEAATN aTTaITEl TO TTAPOV
EYXEIPIdI0 € YAWOOA EKTOC TwV ayyAIKWYV, ATToTeAEI €uBUVN TOU
TTEAATN va TTApEXEl UTTNPETIEG HETAPPAONG.

o Mnv emxXeIPAOETE TNV EKTENECT £pyaciwy OEpPIg oToV COTTAICUO
€KTOG €av EXETE OUUPBOUAEUTE KAl €XETE KATAVOROEI TO TTAPOV
eyxeIpidlo o€pPIG.

* Eav &g AaBeTe utrdown TNV TTPoEIdoTToinon auTth, evOEXETaI va

TTPOKANBEi TPAUPATIOPOG OTO ATONO TTAPOXNG CEPPIG, OTO XEIPIOTAH

] oTov a0Bevr a1rd NAEKTPOTTANGIA, PNXavikoug fj GAAoug

KIvdUVOoUG.

FIGYELMEZTETES
(HU)

Ezen karbantartasi kézikdnyv kizardlag angol nyelven érheté el.

* Ha a vevd szolgaltatéja angoltdl eltérd nyelvre tart igényt, akkor a
vevl felel6ssége a forditas elkészittetése.

* Ne probalja elkezdeni hasznalni a berendezést, amig a
karbantartasi kézikdnyvben leirtakat nem értelmezték.

» Ezen figyelmeztetés figyelmen kivll hagyasa a szolgaltaté,

mikodtetd vagy a beteg aramiités, mechanikai vagy egyéb

veszélyhelyzet miatti sérilését eredményezheti.

APVORUN
(1S)

Pessi pjénustuhandbdk er eingdngu faanleg a ensku.

Ef ad pjonustuveitandi vidskiptamanns parfnast annas tungumals

en ensku, er pad skylda vidskiptamanns ad skaffa

tungumalapjonustu.

* Reynid ekki ad afgreida teekid nema ad pessi pjonustuhandbok
hefur verid skodud og skilin.

* Brot a sinna pessari advorun getur leitt til meidsla a

bjénustuveitanda, stjérnanda eda sjuklings fra raflosti, vélraenu eda

006rum ahaettum.
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AVVERTENZA
(IT)

He
%

(JA)

BRDINJUMS
(Lv)

ISPEJIMAS
(LT)

Il presente manuale di manutenzione € disponibile soltanto in
inglese.

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

Si proceda alla manutenzione dell'apparecchiatura solo dopo aver
consultato il presente manuale ed averne compreso il contenuto.
Il non rispetto della presente avvertenza potrebbe far compiere
operazioni da cui derivino lesioni all'addetto, alla manutenzione,
all'utilizzatore ed al paziente per folgorazione elettrica, per urti
meccanici od altri rischi.

COY—E R =2 TIVIIETEER LS Y FH A,
P = RAZHY INDEBFEDFGELUANOEELERINDGAE.
FREERIZZOXEFZOBMLETITHI DO EIHETWEEEET,
OV —bE A= a7 VARG LERE I, EEOY—EX &
TN TL TN,
:@%%Kﬁb&w%é\# EREHYBEIND S, BIEEDH D
VNTRE S A, ST X o ofaiEic L AaET 5
ﬂ%ﬁﬁ%@i?

= MEIA XIEAE SHZC 0l S0t C.
jI"O| MEIA RHZA0E S0 01212 HUHE +E R, BHA A
HAZ HZats 2HS D2Mo| =il |} .

— A
OloliotXl &= et2 e HHIE =

= }\-||:||A XEMZE 208D

cloteill Al=otXl OtEAIL .
Ol 210l |2lotXl 2e® MI| A3, JIHAS E2 UE fIE2
ZRH AMEIA WS, 284 =2 é XHOIH fIoHE IHE = A&

LICH.

St apkalpes rokasgramata ir pieejama tikai ang|u valoda.

Ja klienta apkalpes sniedzéjam nepiecieSama informacija cita
valoda, nevis anglu, klienta pienakums ir nodrosinat tulko3anu.
Neveiciet aprikojuma apkalpi bez apkalpes rokasgramatas
izlas1$anas un saprasanas.

St bridinajuma neievéroSana var radit elektriskas stravas trieciena,
mehanisku vai citu risku izraisttu traumu apkalpes sniedz€&jam,
operatoram vai pacientam.

Sis eksploatavimo vadovas yra prieinamas tik angly kalba.

Jei kliento paslaugy tiekéjas reikalauja vadovo kita kalba — ne
angly, numatyti vertimo paslaugas yra kliento atsakomybé.
Nemeéginkite atlikti jrangos techninés priezZidros, nebent
atsizvelgéte | $j eksploatavimo vadova ir jj supratote.

Jei neatkreipsite démesio | §j perspéjima, galimi suzalojimai dél
elektros $oko, mechaniniy ar kity pavojy paslaugy tiekéjui,
operatoriui ar pacientui.
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ADVARSEL
(NO)

Denne servicehandboken finnes bare pa engelsk.

» Hvis kundens serviceleverandgr trenger et annet sprak, er det
kundens ansvar a serge for oversettelse.

+ |kke forsgk a reparere utstyret uten at denne servicehandboken er
lest og forstatt.

» Manglende hensyn til denne advarselen kan fare til at

serviceleverandgren, operatgren eller pasienten skades pa grunn

av elektrisk stat, mekaniske eller andre farer.

OSTRZEZENIE
(PL)

Niniejszy podrecznik serwisowy dostepny jest jedynie w jezyku

angielskim.

» Jesli dostawca ustug klienta wymaga jezyka innego niz angielski,
zapewnienie ustugi ttumaczenia jest obowigzkiem klienta.

* Nie prébowac serwisowaé wyposazenia bez zapoznania si¢ i
Zzrozumienia niniejszego podrecznika serwisowego.

* Niezastosowanie sie do tego ostrzezenia moze spowodowac urazy

dostawcy ustug, operatora lub pacjenta w wyniku porazenia

elektrycznego, zagrozenia mechanicznego badz innego.

ATENQAO » Este manual de assisténcia técnica s6 se encontra disponivel em
inglés.

(PT) » Se qualquer outro servigo de assisténcia técnica solicitar estes
manuais noutro idioma, € da responsabilidade do cliente fornecer
os servigos de tradugao.

» Nao tente consertar o equipamento sem ter consultado e
compreendido este manual de assisténcia técnica.

* O nao cumprimento deste aviso pode pdr em perigo a seguranga
do técnico, do operador ou do paciente devido a choques elétricos,
mecanicos ou outros.

ATENTIE * Acest manual de service este disponibil numai in limba engleza.
RO ’ + Daca un furnizor de servicii pentru clienti necesita o alta limba
(RO) decat cea engleza, este de datoria clientului sa furnizeze o
traducere.
* Nu incercati sa reparati echipamentul decét ulterior consultarii si
intelegerii acestui manual de service.
» Ignorarea acestui avertisment ar putea duce la ranirea
depanatorului, operatorului sau pacientului in urma pericolelor de
electrocutare, mecanice sau de alta natura.
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OCTOPOXHO! [aHHoe pyKoBOACTBO No 06CNyXMBaHWIO NpeanaraeTcsa TONbKo Ha

aHIMMINCKOM sI3bIKE.

(RU) + Ecnu cepBrCHOMY NepcoHany KnmeHTa HeobxoaMMo PpyKOBOACTBO
He Ha aHITIMNCKOM, @ Ha KaKOM-TO APYroM s3biKe, KNNEHTY cneayet
camoCToATENbHO 06ecneynTb NepeBoA.

* [lepen obcnyxusaHmem obopynoBaHuns obsizaTensHO obpatuTech
K JaHHOMY PYKOBOACTBY U MOMMUTE U3MNOXEHHbIE B HEM CBEAEHUS.

* HecobniogeHne TpeboBaHnn AaHHOIO NpeaynpexaeHns MoxeT
NMPUBECTU K TOMY, YTO CreumnanmcT no obenyxvBaHuioo, onepaTop
UM NALMEHT Nony4yaT yaap aNekTpUYeCKUM TOKOM, MEXaHUYECKYHO
TpaBMy UNu apyroe noBpexaeHune.

UPOZORNENIE
(SK)

Tento navod na obsluhu je k dispozicii len v angli¢tine.

» Ak zakaznikov poskytovatel sluzieb vyZaduje iny jazyk ako
angli¢tinu, poskytnutie prekladatelskych sluZieb je
zodpovednos”ou zakaznika.

* NepokuSajte sa o obsluhu zariadenia skor, ako si neprecitate
navod na obluhu a neporozumiete mu.

» Zanedbanie tohto upozornenia méze vyusti” do zranenia

poskytovatela sluzieb, obsluhujucej osoby alebo pacienta

elektrickym prudom, do mechanického alebo iného
nebezpedenstva.

ATENCION » Este manual de servicio sdélo existe en inglés.
ES + Siel encargado de mantenimiento de un cliente necesita un idioma
(ES) que no sea el inglés, el cliente debera encargarse de la traduccion
del manual.
* No se debera dar servicio técnico al equipo, sin haber consultado y
comprendido este manual de servicio.
* La no observancia del presente aviso puede dar lugar a que el
proveedor de servicios, el operador o el paciente sufran lesiones
provocadas por causas eléctricas, mecanicas o de otra naturaleza.

VARNING * Den har servicehandboken finns bara tillganglig pa engelska.
(SV) + Om en kunds servicetekniker har behov av ett annat sprak an
engelska ansvarar kunden for att tillhandahalla

Oversattningstjanster.

» Forsok inte utfora service pa utrustningen om du inte har last och
forstar den har servicehandboken.

*  Om du inte tar hansyn till den har varningen kan det resultera i
skador pa serviceteknikern, operatéren eller patienten till foljd av
elektriska stotar, mekaniska faror eller andra faror.
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DIKKAT

(TR)

Bu servis kilavuzunun sadece ingilizcesi mevcuttur.

+ Eger musteri teknisyeni bu kilavuzu ingilizce disinda bir bagka
lisandan talep ederse, bunu terciime ettirmek musteriye diser.

» Servis kilavuzunu okuyup anlamadan ekipmanlara midahale
etmeyiniz.

* Bu uyariya uyulmamasi, elektrik, mekanik veya diger tehlikelerden

dolayi teknisyen, operatér veya hastanin yaralanmasina yol

acabilir.

DAMAGE IN TRANSPORTATION

Check for damage to property that may have occurred at the site during delivery, such as damage
to floors, door frames or walls.

All packages should be closely examined at time of delivery. If damage is apparent, have the
notation Damage in Shipment written on all copies of the freight or express bill before delivery is
accepted or signed for by a GE Healthcare representative or a hospital receiving agent. Whether
noted or concealed, damage MUST be reported to the carrier immediately upon discovery, orin 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.

To file a report:

Call 1-800-548-3366, and use option 8.

Fill out a report on http://egems.med.ge.com/edg/home.jsp

Contact the local service coordinator for more information about this process.
Rev. September 17, 2006

CERTIFIED ELECTRICAL CONTRACTOR STATEMENT

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. In addition, electrical feeds into
the Power Distribution Unit shall be performed by licensed electrical contractors. Other connections
between pieces of electrical equipment, calibrations and testing shall be performed by qualified GE
Healthcare personnel. The products involved (and the accompanying electrical installations) are
highly sophisticated, and special engineering competence is required. 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.

IMPORTANT...X-RAY PROTECTION

X-ray equipment, if not properly used, may cause injury. Accordingly, the instructions herein
contained should be thoroughly read and understood by everyone who will use the equipment
before attempting to place this equipment in operation. The General Electric Company, GE
Healthcare Group, will be glad to assist and cooperate in placing this equipment in use.

Although this apparatus incorporates a high degree of protection against x-radiation other than the
useful beam, no practical design of equipment can provide complete protection. Nor can any
practical design compel the operator to take adequate precautions to prevent the possibility of any
persons carelessly exposing themselves or others to radiation.
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CAUTION

ATTENTION

It is important that anyone having anything to do with x-radiation be properly trained and fully
acquainted with the recommendations of the National Council on Radiation Protection and
Measurements as published in NCRP Reports available from NCRP Publications, 7910 Woodmont
Avenue, Room 1016, Bethesda, Maryland 20814, and of the International Commission on
Radiation Protection, and take adequate steps to protect against injury.

The equipment is sold with the understanding that the General Electric Company, GE Healthcare
Group, its agents, and representatives have no responsibility for injury or damage which may result
from improper use of the equipment.

Various protective materials and devices are available. It is urged that such materials or devices be
used

IMPORTANT...RADIOACTIVE MATERIAL HANDLING

Only employees formally trained in radioactive materials handling and this equipment are
authorized by the GE Healthcare Radiation Safety Officer to use radioactive materials to service
this equipment.

GE Healthcare is required to notify the applicable U.S. state agency PRIOR to any source service
event involving pin source handling. See NUC/PET radioactive material guides for specific
instruction or contact your EHS Specialist.

A radiation survey must be performed when a pin source has been removed and replaced. See
Radiation Survey Form Instructions or contact your EHS Specialist.

Rev 2 (July 21, 2005)

LITHIUM BATTERY CAUTIONARY STATEMENTS

Risk of Explosion
Danger of explosion if battery is incorrectly replaced.

Replace only with the same or equivalent type recommended by the manufacturer. Discard
used batteries according to the manufacturer’s instructions.

Danger d’Explosion
Il y a danger d’explosion s’il y a replacement incorrect de la batterie.

Remplacer uniquement avec une batterie du méme type ou d’un type recommandé par le
constructeur. Mettre au rébut les batteries usagées conformément aux instructions du
fabricant.

OMISSIONS & ERRORS
Customers: please contact the GE Healthcare Sales or Service representatives.

GE personnel: please use the GE Healthcare iTrak/PQR Process to report all omissions, errors,
and defects in this publication.

Page 8
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Revision History

Rev Date Reason for change
0 03/11/02 | Document creation
1 09/24/02 |Updated to include 16-slice hardware
2 03/07/03 | General updates
3 11/04/03 | Updates for LightSpeed RT
4 05/06/04 | Added Lockout/Tagout warning to Detector Removal procedure
5 02/03/06 |For PQR 13033841, updated final system alignments.
6 1/31/08 |+ Updated Legal Notes

+ Updated and added additional language translation statements in
Important Precautions section. Also updated warning statements.

»  For European Medical Coach vans (only) - In Detector Removal procedure,
added Notice to follow the instructions in Prepare Mobile Scan Room for
Component Replacement, located on the Service CD.

*  Note: Document page numbers and Table of Contents page numbers are
the same, but both differ from PDF page numbers. (Add 4 to get the PDF
number.)
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Preface

Publication Conventions

Section 1.0
Safety & Hazard Information

1.1 Text and Character Representation

DANGER
SEVERE
PERSONAL
INJURY

WARNING
SERIOUS
PERSONAL
INJURY

CAUTION
Minor
Personal

Injury

N

NOTICE

Property
Damage
Only

Within this publication, different paragraph and character styles have been used to indicated
potential hazards. Paragraph prefixes, such as hazard, caution, danger and warning, are used to
identify important safety information. Text (Hazard) styles are applied to the paragraph contents
that is applicable to each specific safety statement. Words describe the type of potential hazard that
may be encountered and are placed immediately before the paragraph it modifies. Safety
information will normally include:

J Type of potential Hazard

. Nature of potential injury

e Causative condition

. How to avoid or correct the causative condition

EXAMPLES OF HAZARD STATEMENTS

DANGER IS USED WHEN A HAZARD EXISTS THAT WILL CAUSE SEVERE
PERSONAL INJURY OR DEATH IF INSTRUCTIONS ARE IGNORED.
EXAMPLES INCLUDE:

* ELECTROCUTION
* CRUSHING

WARNING IS USED WHEN A HAZARD EXISTS THAT COULD OR CAN CAUSE
SERIOUS PERSONAL INJURY OR DEATH IF INSTRUCTIONS ARE IGNORED.
EXAMPLES INCLUDE:

* POTENTIAL FOR SHOCK

* FAILURE TO TAG AND LOCKOUT SYSTEM POWER COULD ALLOW FOR UN-
COMMANDED MOTION.

Caution is used when a hazard exists which can or could cause minor injury to self or others
if instructions are ignored. Examples include:

. Loss of critical patient data
e Crush or pinch points

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

. Disk drive will be destroyed
. Internal mechanical damage, such as to the x-ray tube
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1.2 Graphical Representation

Important information will always be preceded by the exclamation point & contained within a
triangle, as seen throughout the Preface. In addition to text, several different icons (symbols) may
be used to make you aware of specific types of hazards that could possibly cause harm.

HAZARDS
ELECTRICAL MECHANICAL RADIATION
T o “
a
LASER HEAT PINCH
ko A 'é‘
LIGHT
PROCEDURAL

AVOID STATIC ELECTRICITY TAG AND LOCK OUT WEAR EYE PROTECTION

L ?
Section 2.0

Publication Conventions

2.1 General Paragraph and Character Styles

Prefixes are used to highlight important non-safety related information.Text styles are applied to the
text within each paragraph modified by the specific prefix.

EXAMPLES OF PREFIXES USED FOR GENERAL INFORMATION

Note:  Conveys information that should be considered important to the reader.
Comment: Represents “additional” information that may or may not be relevant to your situation.

2.2 Buttons, Switches and Keyboard Inputs (Hard & Soft Keys)

“Soft keys” and “hard keys” are represented differently in this publication. Physical hardware, such
as buttons and switches, are called hard keys because they are hard wired or mechanical in nature.
A keyboard or on/off switch would be a hard key. Software or computer generated buttons are
called soft keys because they are software generated. Software driven menu buttons are an
example of such keys.

Example: A power switch ON/OFF or a keyboard key like ENTER is indicated by applying a character style
Hard Keys that uses both over and under-lined bold text that is bold. This is a hard key.

Example: Whereas the computer MENU button that you would click with your mouse or touch with your hand
Soft Keys uses over and under-lined regular text. This is a soft key.
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Detector Replacement Procedure

Section 1.0
ESD Management Process

Through continuing research we have improved our ESD management processes thus minimizing
the potential of damaging the Detector and other electronics. This section address the changes to
previously established ESD management processes.

ESD MANAGEMENT TOOLS FOR DETECTOR REPLACEMENT

GEMS CT has evaluated current ESD process and recommends the following items be utilized to
aid in the prevention of materials damage due to ESD events.

1.) Anti-Static kit
- Work Station Monitor
- Wrist Strap
- 20 foot grounding cord
- Anti-static mat (Field Supplied)
2.) Aero Duster Air Spray System
3.) Aero Duster Spray (Field Supplied)
4.) High Output lonizing Fan
5.) ESD Smock
6.) Safe Skin Nitrile Gloves
7.) Amax Contact and Circuit Board Cleaner (Field Supplied)
8.) ESD Flex Boots (4 and 8 Slice Detectors)
9.) Elastomer Tweezers (4 and 8 Slice Detectors)
10.) Elastomer Removal Pick (4 and 8 Slice Detectors)
11.) Spare Elastomers w/container (4 and 8 Slice Detectors)
12.) Alcohol Pads 91% (4 and 8 Slice Detectors)
13.) 16 Slice ESD Boots (16 Slice Detectors)

Process Differences

1.) Nitrile Gloves replace Finger Cots.

a.) Finger cots can leave black particles on surfaces.

b.) Incorrect dressing of finger cots results in skin oils contamination.
2.) Aero Duster Spray System replaces Metal Tube used for Canned Air.

Can spray angle is critical. No Liquid Spray allowed. New Aero Duster Spray System provides
user the flexibility of access to components while the Aero Duster can remains upright.

3.) High Output lonizing Fan
Applies physics laws to dissipate charge on insulating materials.

Detector Replacement Procedure Page 17



GE Healthcare
DIRECTION 2335850-100, REVISION 06 LIGHTSPEED FAMILY DETECTOR CHANGE PROCEDURE

dajjuopy dediy LW FTL NE

Figure 1-1 ESD Workstation Monitor and Wrist Strap

e  Monitor requires a 9 volt battery.
. Monitor will “Beep” when you are not properly grounded.
e Wrist strap must contact your skin. Do not place on top of clothing or Nitrile gloves.

Figure 1-2 DAS/Detector Interface Tools

e  ESD Flex Boot Covers to protect detector from ESD damage

*  Alcohol wipes to clean flex leads prior to installation on the DAS/Detector Interface (DDIF).
. Plastic tweezers and pick to remove and install elastomers.

*  Aero Duster attachment to remove debris from the DDIF assembly.

Page 18 Section 1.0 - ESD Management Process
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i

Figure 1-3 ESD Nitrile Glove and Full Length Smock

* Nitrile gloves to prevent skin oil contamination. DO NOT use any other type of glove.

. ESD smock to prevent static discharge from your clothing. The wrist strap will not remove static
charge from your clothing. The ESD smock will not remove charge from you clothing, itis a
barrier to prevent ESD damage.

Figure 1-4 Aero Duster and Spray System Attachment and lonizing Fan

*  Remove the standard Aero Duster trigger.
. Rotate Aero Duster Attachment to the OFF position.
¢ Snap onto top of Aero Duster can. (Set attachment to OFF position before removal)

Detector Replacement Procedure Page 19
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Section 2.0

Service ESD Tool Usage

NOTICE When using aero duster to remove debris, do not allow liquid to contact any components.
The evaporation of this liquid will generate static charge resulting in microphonic noise or
ESD damage.

Figure 1-5 Wrong Angles will generate Liquid Spray

Do not use Aero Duster Spray as shown in Figure 1-5. This will create a liquid stream which
will charge the surface as it evaporates.

Always hold can upright as in Figure 1-4 and clear the hose attachment by spraying away from
any surface. Do this to ensure no liquid is discharged.

Liquid discharge can be seen as a mist at the output of the nozzle and a frosting on surfaces.
You want to HEAR the spray, NOT see it.

Page 20

Section 2.0 - Service ESD Tool Usage



GE Healthcare
DIRECTION 2335850-100, REVISION 06 LIGHTSPEED FAMILY DETECTOR CHANGE PROCEDURE

25 mm or 1 inch minimum

Figure 1-6 Proper Aero Duster Nozzle Usage

*  Never touch the tip of the nozzle to any surface. The tip can be charged in excess of 10,000
volts. This can result in severe ESD damage and/or microphonics noise.

e Charge on the nozzle tip will not be transferred by the flow of gaseous spray. Maintain at least
25 mm or 1 inch from any surface.

J Always clear the nozzle, away from surfaces, of any potential liquid spray.
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e -

Figure 1-7 Amax Cleaner Correct and Incorrect Usage

*  Amax Contact and Circuit board cleaner can be used to dissipate static charge.

o Amax Contact Cleaner should not be used on the elastomers. The elastomers will absorb the
liquid preventing proper evaporation. The result will be microphonics noise and artifacts.

e Do not attach the Aero Duster attachment to any other chemicals.

4 Feet

Figure 1-8 Preparing your work area

. Place the static mat near the end of the cradle. Connect the ground lead to the Threaded Rod
for the Gantry Balance Trim Weights on either side of the DAS.

e Place the lonizing Fan on the cradle blowing across the static mat. Set the fan speed to high.
The effective coverage of the fan is less than 6 feet.

*  Use the table service outlet to power the lonizing Fan.
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Figure 1-9 Using the lonizing Fan to dissipate charge at the DDIF

e At various stages you will be instructed to use the fan to dissipate charge.
*  Use the service outlet on the right side of the gantry for power.
. It takes about 6 seconds for the fan to dissipate any charge.

e Slowly direct the lonized airflow across the DDIF. Make several passes by moving the fan from
one end to the other.

e  There are no visual or physical indications to show effectiveness in this process.

¢ When the fan is not being used on the DDIF, it should be on the patient table, blowing across
the static mat.
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3.1 Prepare Detector Container

WARNING POTENTIAL FOR SHOCK.
6 VOLTAGE MAY BE PRESENT.

USE PROPER LOCKOUT/TAGOUT PROCEDURES BEFORE REPLACING
COMPONENTS.

N

NOTICE Ensure that you are properly grounded by using the appropriate ESD wrist strap and cord

connected to a good ground point in the Gantry.

A\

NOTICE For European mobile units manufactured by Medical Coaches, Inc. (sometimes known as
Medcoach vans), before proceding with these instructions, follow the "Prepare Mobile Scan
Room for Component Replacement” instructions on the LightSpeed 5.X HP60 Service
Methods CD under Parts Replacement > Gantry > Medical Coach Euro-Van.

1.) Remove gantry covers and shut OFF power: AXIAL ENABLE, HVDC ENABLE, 120 VAC.
2.) Lock the gantry in position (12 o'clock), and remove the DAS air plenum.
3.) Position replacement Detector Inner Container next to gantry as shown in Figure 1-10.

a.) Remove inner container from outer container.

b.) Move metal Detector container to service side of gantry.

c.) Attach metal Detector grounding wire to DAS/Detector Plate.

A

| -—

B oom extension is attached from below
and pinned in two places. Do not use
detector extensionfor any other service.
100 Ibs weight capacity.

N5
5
%
-
?
L~

Figure 1-10 Detector Shipping Crate and Boom Extension
d.) Remove metal container top cover.
e.) Use De-lonizing fan to dissipate charge on the new detector.
f.) Reposition the metal container so that the empty side is closer to the Gantry.
g.) Ensure ground wire is connected to detector and gantry detector plate.

The detector ground hole is on the end opposite the lifting eye. This hole may be found
on the end or top surface of the bottom detector rail.

h.) Remove boom extension from wooden crate foam storage compartment.
i.) Install boom extension on tube change boom.

Install open end from bottom, using two provided locking pins.
Page 24 Section 3.0 - Detector Removal
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3.2 Remove Failed Detector

3.2.1  All Hardware Configurations

NOTICE Follow ALL Electro-Static Discharge procedures:
Q‘ *  Always use ESD Wrist Strap, grounding cords and ESD Smock. The use of a ground
A monitor is mandatory.

. When handling Detector Flex ends, elastomers, covers and DAS Backplane
connections, use Nitrile Gloves to prevent dirt and oils from accumulating on low signal

electrical connections.
*  When disconnecting flex leads, always protect the flex from ESD and debris by
installing Flex boots.

1.) Disconnect heater/thermistor cable.
16 Slice & RT (widebore) detectors have heater plugs on both sides of the DAS/Detector plate.

2.) Disconnect Detector Memory Board (DMB) assembly from mounting bracket.

=L

E

i 5
3

-

=

2

=

;i

3
2

B

iH eater/1 hermistor Cable

Figure 1-11 Detector DMB Module, 4 and 8 Slice System Shown
3.2.2 Disconnect Detector flexes from DAS Backplane

3.2.21 4 and 8 Slice Hardware Only

1.) With wrist strap still attached to gantry, remove package of protective covering boots from
inner container.

2.) Remove the A side elastomeric covers by removing the clamps. Use a 2.5mm Hex screwdriver
bit. There are 2 clamps per cover.
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3.) Place the covers on the static mat. The fan will dissipate any charge.

NOTICE Flex damage can result if not handled properly.
Potential for  4) With the flex covers removed, carefully lift each flex from the flex housing and alignment pins.
equipment Do not use a metal tool.
damage

5.) After each flex is lifted, attach dissipative boots to each flex connector and bend each A side
flex to be perpendicular to the Detector window (Straight out towards the table to gain access
to the B side).

6.) Remove the B side elastomeric covers by removing the clamps. Use a 2.5mm Hex screwdriver
bit. There are 2 clamps per cover.

7.) With the flex covers removed, carefully lift each flex from the flex housing and alignment pins.
Do not use a metal tool.

8.) After each flex is lifted, attach dissipative boots to each flex connector and bend each B side
flex towards the A side so that the flexes do not interfere when removing the Detector.

3.2.2.2 16 Slice Hardware Only

1.) With wrist strap still attached to gantry, use flex removal tool and disconnect “A side” flexes.
See Figure 1-12.

-

— -
M =t
Figure 1-12 16 Slice Flex Removal Tool Usage

NOTICE Flex damage can result if these precautions are not followed.
e Do not tug on flexes with the removal tool. Let the tool do the work.
*  Excessive plunger force indicates a problem.
- Make sure flex removal tool is perpendicular to flex.
- Incorrect flex tool pin pitch.
*  Too much pitch and dust shield tabs spread out beyond pin ends.
*  Too little pitch and dust shield tabs do not spread and unlock flex.
*  Pin angle 1 does not equal pin angle 2.
Use pliers or small crescent wrench to adjust angle on tool. See Figure 1-13.

*
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15 Degrees

15 Degrees

i

Figure 1-13 16 Slice Flex Removal Tool Pin Pitch

2)
3.
4)

Install flex ESD boots. See Figure 1-14.
Disconnect 'B side’ flexes using flex removal tool.
Install flex ESD boots.

Figure 1-14 16 Slice Hardware, Flex Removal and ESD Boot Installation

Detector Replacement Procedure
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3.2.3 Removing Detector from Gantry - All Hardware Configurations

WARNING 1)

¥

POTENTIAL
FORINJURY  3)

Disengage the rotational lock, and slowly rotate the Gantry so that the Detector is positioned
at 3:00. Once again, engage the rotational lock.

Attach chain hoist hook to the detector lifting loop in such a manner that the hook does not
damage the Detector thermistor or cabling.

Remove the two outside socket head mounting bolts. Keep the micro-adjuster from turning.
This will aid in better initial Detector positioning when installing the replacement Detector.

One of two outside W
socket head~_
mounting screws (widebore)
: e ‘High Channel
el .—'-.—‘-4 Mounting
| « _;__1_. 4 screw. Use : . _
¥ i 2 1 i s -
@ o 8 mm hex.blt &) B R “o
. B o il |, from supplied - i _ | ~
{ o | Iservice tool kit & A . N \Q
Dissipative boots ] - S —an (e - o
on flex ends .

Y

Figure 1-15 “Upper” end of detector assembly (viewed with assembly at 3 o’clock)

Loosen the center hex head mounting bolt using a 10mm open-end wrench. Again, try to keep
the micro-adjuster from turning.

Figure 1-16 Center detector mounting bolt (edge view of assembly)

Continue loosening the center hex head mounting bolt, while guiding the detector along the
guide pins, until the detector is off of the guide pins and supported solely by the lifting chain
and hoist.

Ensure that the plastic insulators are not left on the guide pins.

Carefully swing the detector out of the gantry and over the vacant spot in the inner container.
Place Detector in the empty side of the Detector Shipping Container.

a.) Lower the detector so the bottom mount aligns with the bottom threaded mounting hole (M10
for 16-slice and 4-slice RT, M6 for all other 4 & 8-slice detectors).

b.) Loosely start the bottom mounting screw, approximately 2 to 3 threads.

c.) Carefully release chain tension so the center mounting screw aligns with the center
threaded mounting hole.

d.) Snug the center mounting bolt.

Page 28
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e.) Install the top mounting bolt.
f.) Remove lifting hook from the Detector.

g.) Tighten the screws to the specifications for the detector type in the following table:

Detector N-M in-lbs

Warp3/DCS 7.9 70

16slice /RT (widebore) [ 38.4 | 340
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Section 4.0
DAS/Detector Interface Inspection

NOTICE

La
WARNING
Note:

For detailed information on servicing the DAS Detector Interface (DDIF), refer to the
appropriate System Service Manual for your specific system. Failure to use proper service
procedures can result in serious damage to the equipment, especially the 16 slice hardware.

1)

Using a bright flashlight and magnifying glass if necessary.

For 4 and 8 Slice hardware, inspect the elastomers and housing for debris.

a.) Use Aero Duster to carefully blow off and particles. Start at the top and work down. See
Figure 1-5 on page 20 and Figure 1-6 on page 21.

b.) Replace any elastomers that look suspicious, fell out, or were not cleaned by the Aero
Duster spray.

Do not use AMAX on 4 and 8 slice elastomeric housings. This will result in extreme pop/noise
and artifact failures.

For 16 slice hardware, inspect the Interposers for debris and bent pins.

3.)

a.) Use Aero Duster to carefully blow off and particles. Start at the top and work down. See
Figure 1-5 on page 20 and Figure 1-6 on page 21.

b.) Use AMAX spray for heavy debris if necessary. Use eye protection.

When using AMAX, remove the dust shields and allow plenty of time for AMAX to dry.
c.) Replace any damaged retainer clips, dust shields or interposers as necessary.
- Torque dust shield screws to 0.3 N-m (2.65 Ibs-in). Use provided screwdriver tip.
- The Interposer Removal Tool works similar to the Flex Removal Tool.
i.) Position tool over the interposer with the closed end of the tool on the outside edge
of the DDIF. Dust shield must be removed.
ii.) Tool rests on the backplane.
iii.) Depress plunger and allow tool to engage and remove the interposer.
- Refer to System Service manual for retainer clip replacement details.

After the DDIF inspection is complete, use the lonizing Fan to dissipate any charge. See Figure
1-9 on page 23.

Return fan to patient table to maintain the static free work environment.

Figure 1-17 DDIF Service Tools
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Section 5.0

Install New Detector

1.) Remove New Detector from shipping crate.

a.)

b.)
c.)

Rotate the shipping crate 180 degrees so the Chain Slot of the new detector is on top.
See Figure 1-10 on page 24.

Connect all grounding wires.
Carefully remove the detector.

i.) Connect chain hook and apply light tension.

ii.) Remove top mounting screw and loosen bottom mounting screw so 3 thread
engagement remain.

iii.) Loosen center captive screw until free.
iv.) Remove bottom screw.

NOTICE Use original mounting screw if the new screws are not the same. These screws should
be black metal oxide.

STEP 2 APPLIES TO 8 SLICE HARDWARE ONLY (non-RT/widebore)

NOTICE Failure to verify adjusters can result in BOW alignment failures. The new DCS detector
requires additional adjustment range that the old adjusters do not provide.

2.) Inspect the three (3) BOW Adjusters. There must be a number 3 stamped onto each.

Is distance before removing

Figure 1-18 DCS Detector BOW Adjuster

a.)

b.)

The original WARP 3 detector (no DMB Module) used the original adjusters. These must
be replaced with the ones provided in the kit.

Before removing the adjuster, carefully measure the distance from the Detector plate to
the head of the adjuster. See Figure 1-18. The nominal height of the end BOW Adjusters
is 18.95mm, and for the center it is 9.45mm.

Install new DCS BOW Adjusters and preset as follows;
*  Center = Measured distance - 2.00mm
*  Ends = Measured distance - 2.00mm

The nominal height of the DCS Adjusters are 16.95mm at the Ends, and 7.45 at the
Center adjusters.
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3.) Mount Detector on Gantry

a.) Raise detector to proper height required for meeting the two locating pins on the gantry,
while swinging the detector towards the gantry mounting surface.

b.) Carefully pre-bend the 'B Flexes’ to ease detector installation. See Figure 1-19.
* Do not bend flex at the detector.

*

Do not crease any part of the flex.
Use all ESD precautions.

*

|

Figure 1-19 Pre-bending the ’B Flexes’ for Detector Installation

c.) Carefully pre-bend the ’A Flexes’ to help prevent microphonics noise.
*  Pre-bending helps to limit flex to B Flex back-shell contact.

Do not crease any part of the flex.

Use all ESD precautions.

*

*

g4

Use the flex back-shell curve for the A side only.

B W b e R

Do not crease flex lead at edge of back-shell Final pre-be‘nd tension

Figure 1-20 Pre-bending the ’A Flexes’ for Detector Installation

CAUTION Make sure the rear flexes are not pinched, creased or otherwise damaged while
installing the detector.

d.) Position the detector on the mounting pins while guiding the center hex mounting bolt into
position for threading.
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Note: You must start and secure the center mounting screw first. Do not force the detector onto
the guide pins for this reason.

e.) Tighten center mounting bolt until snug (~10 in-Ibs (1.13 N-m)).

4 and 8 Slice Hardware Only (non-RT/widebore)

i.) Install the two (2) outer M6 Detector mounting screws. Torque the two outer Detector
mounting screws to 13.56 N-m (120 Ibs-in), using a torque wrench and a 5mm Hex-bit
socket.

ii.) Tighten the center Detector mounting bolt using a 10mm open-end wrench. Torque to
13.56 N-m (120 Ibs-in), about 1 flat past tight.

16 Slice and RT (widebore) Hardware Only

i.) Install the two (2) outer M10 Detector mounting screws. Torque the two outer Detector
mounting screws to 30.5 N-m (22.5 Ibs-ft), using a torque wrench and the 8mm ball hex
blade in the provided service tool kit.

ii.) Tighten the center Detector mounting bolt using a 10mm open-end wrench. Torque to
13.56 N-m (120 Ibs-in), about 1 flat past tight.

5.1 Remove Container

Remove ground wire from inner container

Move the inner container to a convenient spot.

Add cover to inner container.

Put inner container back on lower part of outer container.

Put outer container cover back on, and return to Detector Engineering using the Address on
the shipping label.

Remove lifting hook from the detector.
Remove chain hoist from the crane and return to storage.
Move Gantry Crane to normal retained position.

Disengage the rotational lock, rotate the gantry until the DAS is at 12 o’clock, and reengage
the lock.

a D=

© © N o

Detector Replacement Procedure Page 33



GE Healthcare
DIRECTION 2335850-100, REVISION 06 LIGHTSPEED FAMILY DETECTOR CHANGE PROCEDURE

5.2

5.21

Install and Test Flexes

PHYSICAL CONNECTIONS

Change your Nitrile Gloves as needed. Do not use if contaminated by the sticky black sealant used
in detector construction.See Figure 1-21.

Figure 1-21 Contaminated Nitrile Gloves

4 and 8 Slice Hardware Only

1)

Connect flexible circuit connectors:

a.) Inspect DDIF again for debris. Clean off any particles using Aero Duster as before.
b.) Use the lonizing fan on the DDIF and detector flex assembly as before.

c.) Return fan to table to maintain the housing covers static free environment.

DCB and DAS
hannel # 1 on

N s

spacers.

DASChannd
# 768 on right
picturerequiresl
Spacer.

Figure 1-22 DDIF End Spacers, 4 and 8 Slice Hardware Only

Put inner flexes on the connectors by installing flexes over Flex alignment pins. The Channel
1 housing will use only two flexes because of the two spacers. The the Channel 768 housing
will use three flexes because of the single spacer.

a.) Remove only enough flex boots to provide a clear working area.
Wipe flexes with alcohol pad and let dry before installing onto DDIF.
b.) Add Top cover on B side as soon as a set of four flexes is in place.
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3.

c.)

d.)
e.)
f)
g.)

Loosely fasten top cover clamps to less than 13 in-Ibs (1.47 N-m) on both screws using a
2.5mm allen.

Continue until all B side flexes are connected.

Use the lonizing fan on the DDIF and detector flex assembly as before.
Return fan to table to maintain the housing covers static free environment.
Torque ALL Inner housing to 13 in-lbs (1.47 N-m).

Install Outer flexes using the same procedure as the Inner flexes.

a.)
b.)
c.)
d.)

Add top covers on A side as soon as a set of four flexes is in place.

Use the lonizing fan on the DDIF and detector flex assembly as before.
Return fan to table to maintain the housing covers static free environment.
Fasten connector pressure plate to 13 in-lbs (1.47 N-m) on both screws.

5.2.2 16 Slice Hardware Only

1)

Connect 'B Flexes’.

a.)
b.)

Inspect DDIF again for debris. Clean off any particles using Aero Duster as before.
Use the lonizing fan on the DDIF and detector flex assembly as before.

Return fan to table to maintain the static free work environment.

Use your nitrile gloved hands only to install the flexes. No Tools.

Do not force flex seating. Bent/broken interposer pins will result.

Remove ESD boots using both hands, thumbs on ESD Boot locking tabs.

Figure 1-23 ESD Boot Removal and Flex Installation

2.) Connect A Flexes’. Same procedure as ‘B Flexes’.

5.2.3 All Hardware Configurations

1)

3.

Fasten DMB module. See Figure 1-11 on page 25.
2.) Connect heater/thermistor cables and tie down with Ty-Raps. See Figure 1-11 on page 25.
Use the lonizing fan on the DDIF and detector flex assembly one last time.
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Section 6.0
Cleanup and Functional Testing

Clean and Replace Air Plenum.

Restore power to the gantry.

Perform a Hardware reset.

Allow DAS and Detector to warm-up a minimum of 20 minutes

A=

6.1 Functional Test

6.1.1

NOTICE

6.1.2

Preliminary Checkout

This step is used to verify gross failures, short and opens, caused by bad elastomer connections or
ESD damage the Detector itself. Correct any failure before proceeding to DAS Integration.

1.) Launch DASTOOLS from Service Desktop and run 1 pass of XRAY Verification.
2.) Review DASTOOLS Errorlog and correct any failures.

Detector temperature should be warm and stabilized before running DAS Integration or Air
and Phantom calibrations. Approximate warm-up time is 1 hour.

DAS Integration

This section tests the DDIF and DAS Assembly. Failures should be related to microphonics or DAS
components. Correct all failures before proceeding to System Alignments.

1.) Run 1 Pass Auto Test
2.) Review DASTOOLS Errorlog and correct any failures.

6.2 System Alignments

Note:

Refer to the appropriate System Service Manual for details.

1.) Complete all Tube/Detector alignments.
2.) Install gantry covers.
3.) Run z-slope, DAS gain, collimator cal, detailed calibration, FastCal, and CT Number adjust.

Upon running the FastCal the first time, Daily IQ check may fail, and can generally be ignored,
provided the images look good.

6.3 Image Quality

Refer to the appropriate System Service Manual for details.

1.) Perform the 1X Image series.
2.) Perform 1X Image series analysis.
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Section 7.0
Tools Return Policy

Re-package all provided service tools, in the original packages, and place into the metal detector
shipping container. Failure to return these items will result in your Service Contract being billed the
significant cost of these tools.

. ESD Monitor Workstation, 10 ft cord and wrist strap.
*  High Output lonizing Fan.

. ESD Smock.

J Detector Hoist Boom Extension.

. 16 Slice Flex and Interposer Removal Tools
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Appendix

ESD Basics

ESD FACTS

1)
2.
3)
4)
5.)

6.)

Electrostatic discharge is defined as the transfer of charge between bodies at different
electrical potentials.

Charged surfaces can attract and hold contaminants, making removal from the environment
difficult.

Electrostatic charge is most commonly created by the contact and separation of two materials.
A circuit board sliding into or out of a bag for example.

Electrostatic charge also may be created on a material in other ways such as by induction, ion
bombardment, or contact with another charged object.

Electrostatic charge also may be created on a material by rapid evaporation of liquids such as
compressed gases, i.e. Aero Duster.

Electrostatic charge also may be created on a material by simple air movement if that material
is not mechanically bonded to a conductive or semi-conductive surface.

GENERATION METHOD |10 - 25% RH 65 -90% RH
Walking across a carpet 35,000 volts 1,500 volts
Walking across vinyl tile 12,000 volts 250 volts
Working at a bench 6,000 volts 100 volts

Poly bag picked up from a 20,000 volts 1,200 volts
bench

Chair with urethane foam 18,000 volts 1,500 volts

Table A-1 General Static Generating Events

There are 3 basic material types:

A)

Insulators

A considerable amount of charge can be generated on the surface of an insulator. Because an
insulator does not readily allow the flow of electrons, both positive and negative charges can
reside on a single surface at the same time, at different locations.

Conductors

When a conductive material becomes charged, the charge will be uniformly distributed across
the surface of the material. If this charged conductor makes contact with another conductive
material, the electrons will easily transfer between the materials. If the second conductor is
connected to earth ground, the electrons will flow to ground and the excess charge will be
shunted or neutralized.

Static Dissipative Materials

There can be electron flow across or through the dissipative material, but it is controlled by the
surface resistance or volume resistance of the material. The static dissipative material will
allow the transfer of charge to ground or other conductive objects. This transfer is faster than
insulators but slower than conductors.
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MATERIAL SURFACE RESISTIVITY |VOLUME RESISTIVITY
Insulators 1 x 102 ohms/sq 1x 10" ohm-cm
Conductors less than 1 x 10° ohms/sq less than 1 x 10* ohm-cm
Static Dissipative 1x 10% - 1 x 10"2 ohms/sq 1x10%-1x10"" ohm-cm

Table A-2 Generalized Materials Resistivity Characteristics

COMPONENT SENSITIVITY LEVEL
MOSFETS 0-1,999 volts
JFETS 0-1,999 volts
Precision voltage regulator diodes 0 - 1,999 volts
Operational amplifiers 0 - 1,999 volts
Integrated circuits 0 - 1,999 volts
Thin film resistors 0 - 1,999 volts
Silicon controlled rectifiers 0- 1,999 volts

Table A-3 Generalized Electronic Component ESD Sensitivity
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Glossary

TERM DEFINITION

BOW Beam on Window. A measurable and adjustable relationship

CT Computed Tomography. CT scanners use conventional X-Ray technology to generate images of
the internal structure of objects.

DAS Data Acquisition System

DDIF DAS Detector Interface

DMB Detector Memory Board

ESD Electro-Static Discharge. A transfer of electrons from one surface to another. Can result in severe
damage to electronic components and devices.

Elastomer A signal transmitting device used to connect the detector flex leads to the DAS back plane.

Flex boots A non-conductive flexible hood used to protect the detector flex leads from ESD events.

GE General Electric.

GEMS General Electric Medical Systems. GEMS is an internationally recognized manufacturer of quality

Microphonics

Nitrile Gloves

medical diagnostic machinery, including CT, PET and MR Scanners.

Signal noise generation created by undesired movement or vibration of Detector, DDIF and DAS
components. Dust can generate such noise. Signal levels in the nano- to milliamp range.

A non-allergenic material which contains no powders and is made of dissipative material. It's
purpose is to prevent skin oil contamination of the detector flex leads and DDIF components.
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