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@ Gantry tilt
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::/"De —— 4& lElev. Power
j Elevation Elevation
Cradle ETCI/F Motor I Actuator
Latch [€ > ETC
—P Elevati
evation
F;)\;)vts > @ < Encoder
T
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®) Cradle move
Scout/Helical%z: & CradleZE M LA SITIRF v DIFE . ETC Board[ZOCHhHESN T

KBARFNUINGA—Z(FRL—EH

[ZEAILET,

@ Gantry_EMCradle In/Out L EF ., (Remote DIZFHILSCIMHA D)
Q@FNES L CANERHLTETC IZESNET ., (Remote tiltDIFE(XSTCH D)
@ ETC I/FIZZDIEHF% ETCIZEYFET
@ ETCIZ. velocity, direction, acceleration, and position signals & ETC I/FIZiEVE T,
®) ETC I/F I&. Control signals % Cradle AmplZiEYE T,
® Cradle Amp [, 3-phase Pulse Width Modulated voltage (17KHz) %Cradle motor(Zi%l)

F9,.
@ Cradle Motor I&. Drive roller Z[EBIL T CradleZE#ALET .

=1 —]

ax JE

Direction & Speed M feedbackl, Encodermi> ETC NELNFET .
F 1= Potentiometer (10-turn) [& Cable &Spool [Z&>TCradlelZERYFIT5NTLVET .
Cradle encoder M A& CradleHBA1mmENKEHI10 pulse T, CradleD Efj/F i 5 T8[El%x
LFET,

©® ETCIZ. Position information ZETC I/FIZiEYET S .

ETC I/F I&. Position information % CAN{ZH T Gantry display~&YFET,

) Gantry display I& Cradle positionZ&RRLET,

Li=fB) ZZ(ITHY ., ZDI1E#HICE>TCradlez BEIH

Gantry
Tilt p| Hydraulic Tilt
STC Motor Cylinder Pot.
P
> Tilt Interference
Relay Bd SW
Cradle @
Encoder [ Cradle CAN @ Push Displ Push
*@ 2 I Buttons Ispiay Buttons
Cradle 10
Motor
P Tilt/ Elev.
® v AMP
Cradle @
AMP T — Elev. Power
j Elevation Elevation
Cradle ETCI/F ETC Motor I Actuator
Latch [€ >
—P Elevati
< evoic:;on
Foot > Encoder
SWs 4&
1
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@Gantry Display
GantryZ/\— ERIIZIETiltAE. Tablem &, Cradlefii&. Table/Gantry limitZz &R xSt 55(C
Gantry Displayh‘$ Y. £ THOFERRILETC BoardIZ&>TarvkA—)LENTLVET,

QX/i (1.X)Table&®D:3ELY
*ETC I/F Boardh\ #ELNTT,
- £TOIEF (L ETC BoardAS A bA—JLLET,
*CANDELNTY,
—-Gantry display & Control panels ¥, ETC BoardMaxkO—)LLET,
*Tilt relay board W EELNTT,
- TiltlX DCE—2—IZ&SFT— VBB T Elevation/Tilt amp AN HLTLVET,

<ETREEA >

*ETC Board (Enhanced Table Control)
ETC CPU Board&#I[ZTable/Gantry TiltZEifES & 5f=6H DI bO—)LEITHOTLVE
ED

*ETC CPU Board
Table/Gantry TitZS{ESE 5DV FA—)LEFTOTVVET,
SBC (02 lessTltHost) ELANBEEIZKY B BIEEDERIEZITOTLET,
ZMBoard(XSTC CPU Board, OBC CPU Board&EILH®M T, Board_E®DDip switch
DNHEELTETDHEIZEYSTC,0BC.ETCENENDHIRELYET,
7H. ZhBoardx 3 L -F (& Flash download AL E T,

*Elevation/Tilt Amp
Table Up/Down A M Motor(Elevation Motor)&Gantry TiltFl @ Motor(Tilt Motor)Z kS
A1TLTWET,

*Elevation Actuator
Elevation Motorz & A THY . EREICTableZmaI B TLVET,

*Tilt Motor
GantryZ Tilth#E % BREILE T

*Gantry Display
Table, Gantry|ZBH 2 X T—2 A EWRA R RSN TNET,

*Gantry Control Panel

ARL—%hTable(Cradle)/Gantry TiltZixE T HFFICFERT S O— LA/ ARIL
TY,
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[

. 1 .
Cradle Limit| ,Cradle Drive [Holding

Cradle Encoder

From STC J17

Cradle Home | [Cradle Int. : ! T
Latch Solenoid Switch Switch | 1Assembly  |Solenoid h 2ong [Assembly
1 » R -
| . '
Form PS 1
DC24V —]
4I 15
Cradle AMP
. J2
) Elevation
g INT. SWs
From
TILT Pot.
To STC Limit SWs )
ToETC IFF J7
—
Table
Bulkhead
J2
Table )
ot Speaker Elevation Encode
able
Bulead Assembly

J5

Tape Swtichs

Table
- Bulkhead
Foot Swtichs J6 &8
From _ [ Tavle
Tilt Relay Bd J3 |Bulkhead J4
From Table
Gantry Covers Bulkhead J3

L~ =~ W K H A

(CAN)

ETC I/F

A
1

©

1 Encoder

1
1 |UP/Down S\Ws I

o o o o o oo

]
Elevation "
]

(Enhanced Table C ontroller)

45 J8 JIE — 14

-

Elevation
Motor

2 Elevation ™
AMP

L .

170V PS i

Elevation Actuator



PDU control

SERVO AMPLIFIER
ASSEMBLY

|
PDU RELAY CONTROLK
|
: TRANSFORMER
I ASSEMBLY
AC POWER |
DISTRIBUTION |
iﬁ, san ™
46?- e
| :
l |
R —
1'1 T INPUT
OUTPUT~ - ) JI B
CONNECTORS "~ I
BULKHEAD o
|
BR : gw
L] Kss
PDU Control Bd
Fia

PDU&IEPower Distribution Unit DB TY,

PDUDERE|XZFDRRINEY . CTVRATLDEZEAVR—R A B REDET HETT,
AN N BB LY ERNSPDURAANA SN, CTORTAIZWHERAC/DCEREEEFE L.
SELTULVET .
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LightSpeed TERSN TS DL LITD3FELETT,
«CPDU (Compact PDU)for QXi (Axial Servo ampZRELTL 3)
«CPDU (Compact PDU) for H2LAF&Gantry (Axial Servo ampZREL TLVELY)
«NGPDU (New Global PDU)

PDU®D 7% & & ELTIE,
DEIAVR—RUb~DERES
@X-ray Tube HMD700Vdc (HVDC) 4 R/t #4
@System Interlock
@Gantry[El#x FHServo amp® W& (QXi 1+ T3, )

PEFENET,

DFZAVR—RUCADERMAIZDOLNT

PDUIZGantry, Table, OC &4 DAVKR—RUMAERZHHBLTLET,
FAVR—RUEAEBEINTOSEREUTIZELEDHFET,

CPDU EREIA4 =2
Gantry 120Vac 24hr Gantry Pwr DASZL X 24R%RH1
700Vdc(HVDC) To Slip Ring Rotor[m
700/EXP Enable 24V Interlock A TEiE
Axial Drive Power Gantry Axial Servo motor HEEJE (3 ¢ 440Vac)
Table 120Vac 24hr Table Pwr 24T TR
3 208Vac To Table Table Elevation/Gantry TiltfFf R
ocC 120Vac To Console QCH &=

NGPDU BESAA

Gantry 120Vac 24hr Gantry Pwr

700Vdc(HVDC) To Slip Ring Rotorﬂﬁz;__.ajél_’*ﬁfﬁﬁ Eé_,E

700/EXP Enable 24V InterlockFA TEE

Axial Drive Power ntrv Axial Servo motor ] 440V
Table 120Vac 24hr Table Pwr 243 E R TR

3 208Vac To Table Table Elevation/Gantry TiltFl TR
0oC 120Vac To Console OCH T8
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430 VACS 3 phase

@ 90 amps |
120 VAC 24 hour Power-Gantry
Site Supplied i -
Disconnect 30 amp
oB 208 WAL to Console
15 amp
CB3 . )
| ‘ | 15 amp 120 VAC CPDU Service Outlet
208 VAC CB2 M
8 phase 208 VAC 3 phase
o 15 amp AZK1 Table Drive Power
~_ | .
CEBE1
sn:\r;ps 45 amp 120 VAC to Table
]
S0 =
£ | s2vac _ s
2> | Bphase - A2KA *— HVDC
T2 CPDU -
=3 Control Nominal 700 VDC
| 80 "| Board Unregulated
§ 3 [spovac il L (530 - 800 VDC)
E=1 3 phase s
53 ~ i
23 20 VAC @ CT
~_s |
Transformer Thermal A3TH
Sense line
|~ 20amps =
120WAC
3 phase
2 amps AC Power for Servo-Amp
38 VAC
2 amps
38VAC
AIT2
N CPDU w/o ServoAmp
Axial P |
2 | Ko Slig Rin
4404 150 | Foly | ATTHT : Gantry g o
—hl o i i . A
4408 A3KA 2 Line | Aadal A Dirive
| = Filter Sero Aux xfmr |
4400 R l |
AITE] I— ______ |
HVDC R |
A0 Vdc o |
panel |
STC |
CPDU Prs |
cB4-154 X)) ([ [Lsres |1 L2
SR X x| Gantry Oulet |
-~ CB3-18 ¥ Lne | [~ |
. sz Fitter .
[ces-30a N
11 Drives
Relay
A3TB2
Y
cBy 4
204
—— ' 3
X3 T
ﬁ_ﬂ ] 5 Tahble oulst
170V pis v el 247
{mary ot be
ce1 ” — l : T ,
15A AR5
FNBS0- o8
_h—\;_(”‘\—x [ 1 z Y 1610 Console Oulle[:] [] DD @
L FHEB0- -
cB1 C I 16/10 l 33
\ onsole | |




@X-ray Tube HM700Vdc (HVDC)4 B/t DUNT

Tube kUXIRFRBE S EIZIE .

X#ETube®Anode Rotorz[ElEz st 5%

«Anode-CathodeflIcEEEXMMT 5%

NBETETN, CO2DDEEDEIZERINTLNSDH, HVDCEFIEN S700VACcER
BEETY ., (F¥#lIX-ray GenerationDEZATHERBALTLNVET )

HVDCIZHEMRC, Anode/Cathode Inverter|ZEIIENLTLNET,
LI FIZHVDCARKIZ DL THIBEIZERBALE T,
()5 B >D34E 380~480Vach’CPDUIZA hEhFET,

)

(b)PDUIZENINENF-ACEIRIEEABRICKDH A NI DFusetIN A FEA LAZLVERIZPDU
Control BoardiWMK1 contactor& KU ERFIRIEINZESYET,

!
(c)ZDBEFREIZHBLTRIEerrorAiz T iE, PDU Control Board IMK12 contactorh’
close LEY,
1

(d)ZhIZ&>T, HVDC Supply®IMDK1 Backup ContactorZclosesi, Diode7") v B E&
BEUAMILIZE>TRE. BRINT700VdeHAERKEINFET,

CPDU

HYOC SUPPLY

T51
+HYOC BUS {7

REO

[
ENE BACKUP N e Il
ASSEMBLY CONTACTOR . U
OC IMOUCTOR
) g I 1|=] ~to
A L3-5) | T35 . / . .
By ! [ S @l . 1]+ SlipRing
A L1y 712 SHIELI]I |
BOA
[H] \/&'1 [ T ELHTsz TE2-1 bl
- @ fvoc eus mrn ! |
S
ERAA LA A
2 ?
POU CONTAROL i T K1 B
BOARD & CIRCUIT !
BREAKER ASSEMBLY) ! J2
| A g
46 POU CONTROL ﬂgﬂfmﬁ e
EOARD Ay
o J18 2
a LS b b b ——grp B f }

PRIMARY
OF
T1

g

Lo REFER TO B. U
L COMTACTOR/EXPOSURE REFER TO
24 HOUR

IHTEALOCKS FUNCTIOMAL 130VAC COHTAOL

. " FUHETIONAL
gz [+ [ | PN BUATH [WNTERCONNECT
Ji1
-] F1 Jit F3
LIPS s | RS - B PART OF MWEUTRAL BUS

200
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@ Gantry[Egx i Servo amp® AEEIZ DL T (1. XsystemD &)
Gantry[a]85%1H5Servo amp&Axial Interlock i M contactorAACPDUMD L ERIZdHY
9,

Servo amplZIELL T DR T—RAXLEDMEF SN TLET,

(a) ENABLE
—Gantry[EE5L TL\HEF, #RBICLEDA RATLET,

(b) TRANSISTOR OVERCURRENT
—Servo ampA Mpower transistorDE —I B RN EEBEEBZ 1-FF. KT
[CLEDAYRATLET

(c) OVER TEMPERTURE
—Servo ampA MDheat sink deviceD;REM )Y T L =B IZFHREIZLEDA
RLET,

(d) OVER VOLTAGE
—Servo ampR D DC power busDEEH265VdcEtE A 1=k, FREIZLED
MR LET,

(e) UNDER VOLTAGE
—Servo ampADDC power busDEFE M 75VdcE T EI>7=FF. F1=ILlogic
BEEH10% FOvT LI, REBEICLEDARLTLES,

(H CURRENT FOLDBACK
—Servo ampA D power transistorD BFfEIlvsBERDLLEAREFBZ 1=
FFICHREIZ LEDAS mATLET

(g) MOTOR OVERLOAD
—Axial motorDBEFHAREINT=FF. REBIZLEDARLTLET,
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@System Interlock|ZDUL\T
CPDURIZIZLL T D Interlock B MBI TLNET,
B IZZ<LD1E#RIL Functional Interconnect Diagrams @ PDU . PDU Control Board

Assembly Schematics %

e

25

LTLZELY,

System sequence

Interlock sequence

Power ON/OFF

. OC Power & 24Hour power

. Gantry 24Hour power

Enable/Disable

. X-Ray and Drives

Drive Circuits.

. Table Touch Sensor

Table Elev/Gantry Tilt

. Gantry Axial

. Table Servo

1

2

3

4
Activate the device]5.
6

7
700V ON/OFF 8
9

. 700V Service Controls

. 700V Control

Create X-ray

10. Exposure Interlock

11. X-Ray Light

CPDU Interlock Block Diaaram

G5B - Switchesanthesde of thegantry.

poU  H24V I-Qlt‘-\." POU IZ‘I‘-\-" PDU IQ‘I‘-V
‘ Gertry 10 , ;55?‘3] Gantry 7 GantryE Off Gantry T axBd
an
Gartry Censcle EOff
Ao Drive En
G5B \] S50V EN Gentry Resd -T
120 1 | Garniry Front
EM 1 KT L ’ :[KE Cove
Gantr T i e F} "l—
y +28y - 7= TableTouch PDU  120vac
‘ Gantry Re= Ay 208VAC Allen
- | Bradley
iR +24Y CBZ Ty
K8
T KS
120WAC KO No ,JE — AZKA
T +24W
cB5 |:) Fault Readk toETC |
| 550V Tabia N . T
Swe K1 = AMK2 =4
T _.j ' T
T A3k2 \ 06 | Loop
—— .\ sec | Contactof
Gantry R g K1 Key Sw. Y, time 1
120 Par X delay — Gantry ~ .~
ks A2k Drives On
— Ao Loop
G5B Bacp Closed « T
Contactor Ganty ose
24Hrs GEB
CBC Cmd
_-.
S50V RS MNeoFaults
Table
Y * Y 24V Gartry Y
Gantry 24 hr Power 550V Tilt'Elav. 170 AxX.
Mator
CB4
F5
4% sS4 M A4EX  Power
Filter to
4F?/'\_/ L N aagsy Consdle
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<EREEAMm>

*PDU Relay Control & DC Supply Board
PDUMN & FEarbO—)LE T2 TL\5HBoardTd,
«& F&Interlock
*HVDC Contactor®da>rA—)L
*HVDCHE=A) Y
N EHHSMD380~480Vach Contactor
+120/208VacD R . E=2)2 Y
sLogic/Control ADCEE DA /K

BEERTLTVET,

*AC Power Distribution A3 Panel
OC, Gantry, Table~DACERZ#HELET,

« Output Connectors Bulkhead A4 Panel
OC, Gantry, Table~DACERY—7 LW &SN TLET,

sInput Power A3 Panel
DEBEMDIEACERDALOTY,

*HVDC Supply A2 Panel
700VAcEEZERTHAEDERAFTAA—F& AV TUOHPLFERAIMILATYAFITS
NnNTHEY,

*Transformer Assembly(in back) A5 Panel
PEBRMNSDACANBEEDLAILOIELT, Line TapEtIVE AT AICERINET,
380~480Vac (20VATY)DEREMNRIEETT ,

*Servo Amplifier Assembly Al Panel
GantryZEliz &t %4, Axial MotorNERZHBLTLET,
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X-ray Generation

XIRDFEEFIETKENNIE>TROFRIZHEYET,

DX#ETube® Anode Rotorz—ERE(IZRIERSHE .

I
@Tube Cathode FilamentE#Z L.
)
@ Tube Anode- Cathodeffl[CEEEZHMTHET
)
@XM HAINET,
ROTOR CONTROL
ny; - ANODE ([El#x[51%)
ANODE 3 ROTOR
ezt
E @.E W7_>X:%% @
<] b L|S
[t
—1 CATHODE ([£#&)
) Large (K&ER)
HV - Small (/MESR)
CATHODE |5 54> rm3 '
454 ER

DFEY., Tube KUXIREFRESIELHAITIE. LTD3IDDTALANREITHEYET,
@ RotorZzElizEt %, : Rotorp

@ FilamentIZ& & (MA) DREICRE->-EFRERT, : Filamentp

® Anode-CathodefflIZEEZENMT S, : HV(High Voltage)&h

COETIIINCDENMEIZDWLNTERBALET .

Drive Signal > HEMRC
 ———FgedBack |
—l X-RAY
) > Rotor g, TUBE
Feed Back INVERTER HV TANK ator Current
OBC Drive Signal 4 ANODE ANODE
ASSEMBLY
< FeedBack |
Filament Heating
) FeedBack
Feed Back
) INVERTER HV TANK
Drive Signal » CATHODE | CATHODE
\ ' ,,,
& FeedBack




(DRotord

<EEHE>
LI FIZRotorEl#ERIZRE 9 A BlockB# R LET .
oBC HEMRC HV TANK
HEMRC i HEMRC ANODE
Control B ﬁ - | 5 :\j; ‘Ef AC Driver 1o
c;g — : NE krl-';!’ ) £ E,%_FJL.TER
o | [SSss Wi =5 |
i g b2 ks L THEMIT
‘ ' \zH T
B Chopper Resistor / - -
ASSM
X-RAY
Etom HVDC TUBE
Slip Ring o
Cathode
Inverter RIS
e el i 31=
] Xﬁ = |
b mm]
Sowies A
PN o _i 1. )
g Gioau ~~ t 3 a ; |
i L_.-" U B VG'IP“\:"S”{;‘.;PLY
i | =3 :

RotorMEIERS—7 U R [E KELA T TUTD3D2DT—XIZHIToNnET,

(1) Accel(Zot L) —Rotorz R P HZ[EERSE 5,
(2) Run(EE [E1%E) —RotorEl#xZ —EREIZHRD,
(3) Brake(FL—) —RotorEl#ExZE 1E&H B,

£ 52 Rotorar bA—)LDERIFT7— L7 ELTOBC CPU Board EIZHE#ASNTULVET,
CDEHRIZH-ST, Rotor@ EER/MZLE(FaV OA—)LENFE T,

LI TFIZRotorDEIEMfZIE D FTiNnEFEDET,

OBC CPU Board&YRotorarkA—)Lav Uk (65 4) HAAOBC AssyMBack Board##EHL T
HEMRC Control BoardIZAAEhFET,

l
HEMRC Control Board [ Z®DaY>YFF#HEMRC Assy~&fnZ2F9 . BIEAEELTIEICAN
(Controller Area Network) A LA TLVET , (HCANEFFEA TLYD)

!

HEMRC Assy A Tl&Rotora>kO—/La<> KAHEMRC I/F Board% 4L T. HEMRC AC Drive
[ZIZESNFET,

l
HEMRC AC DriveTl&.
(L)RotorarbO—)LaATUKRES
(2)HVDC(High Voltage DC)Z&E £ X IFHEMRC AssyN T120VackY380VaclZEEEhf- ACERE
#FHT. RotorxRSAT T 5-ODIMEEEZRESETET,
BH. MEEEDBILEELBELEET L —FBETHEEDBERIZE>TLET,

l
ZNnH, HEMITZIEY . Anode HV cableZ#H L TTubeDHEMIZA AENET, 28
ZLTCRotorA EIELE - (EfFILLELET,



RotordaF 54745 E&ND3METXTDERKTT H. HEMRC AC Drive N Tl&
Accel/FEREELD W HAIZH L TIEFHVDCEE %

7 RE SR/ T L—FBFIC(E120Vack Y FESN1-380Va ACEX %
ThEZTNFERAL. ERLTWET,

77 $ . HEMRC AC Drive HDDC bus® EEMN325VE T EI-7-15 & &, Tube Rotor failh’

HRELET,
F7=. RotorM [EEEAE—K [ 5,200~ 10,400rpm(90~ 180Hz) CEGIIZRI ZE LA >TLVET,

<F 7B EER >
RotorEf D X BLEMEFLEHET,

*OBC CPU Board
OBC AssyR M &BoardDar kO—/LEITo>TLET,
OBC - STC, DCB/CCB/HEMRCRIZH T @ENDIVFA—/ILETO>TVET,
ZMBoardlESTC CPU Board, ETC CPU BoardéR L+ T, Board_E®MDip switch®
REFELEESDHEICKYSTC,OBCETCENEFNDEHEELYET,

HH. ZDOBoardE 3 L= (X Flash download AL ETY,

*HEMRC Control Board
OBCEHEMRC AssyfID A 2—7x—REHE-TWVET,
HVDC BusEENE=#Y 5 %#LTLET,
OBCLithDH T AT L(CCB, DCB)EM A A—Tz—REHELOTIVET,

*HEMRC Assy
HEMRC I/F Board*>HEMRC AC Drive’ZEFEATHY . EREICRotorz [R5 F

EFHOTWET, X
HEMRC I/F Board CIZHVDCDE=2 T %#1ToTLET,

Z DHhlZDetector Heater¥>Collimator/FilamentI ZERZ=##EL TLVET,
*HEMIT (High Efficiency Motor Isolation Transformer)

HEMRC Assym ot A& =3 HEE D Tube~DH iR ZEIESTIVET,

HEMITRA TIZHEMRC AssymMoD3HEEZE A-YE (L 1#EF)LTLET,

Z D% . COEEHAnode HV Cablez&EL TTube HEMAEIIMENET,

*HEM
Tube Anode Rotor[@#zx 8 TLVET, BELLTITE—S—Z2ETDERLTT,
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@FilamentEp

<ENfEHIE>
LIFIZFilamentERIZB§ 9 SBlock®ZRLET .
Filament HV TANK ANODE
~t S0V | | L
! o 1
From = y i § I i | :
OBC iy U | ey w50 X-RAY
: VOLTASE DOLBLER sicil TUBE
: §: l ¥y ¥y v
MA CONTROL Bd oL e -
MEASUREMENT Bd X ﬁ
ANODE m s a ) " Catltole 17
st - < | | f o= sl B | B4 [
by TPS| 1wl .
[ i i Meter| |24 . ! *L ~|: ‘5
R Ml
AN %0 From ! I
: i CAL-INT 4:0 INVERTER, HV : I S
LA <, il i
s Wl S e
: by CATHODE -
- Nir " i | 4 | MEASUREMENTEG | et
i N
K78 _ ]
FILL ! | P o ot
FILAMENT 1 I ; &&fﬁ
INVERTER : ; 1 ;
i « it
! ! ; SHaLL
FIL2 : it i ; E_ISFDT
iS5 FELNY |L —
“ T % HV TANK CATHODE
! 1t #.___H0WLo -  FILAMENT
A POWER
v v SUPPLY

FilamentERIEZLL T D IIL—rZE@EY. Tube FilamentlZFHRNhES .

Filament Power SupplyWER D #4657t

l
mA control Board i MFilament InverterMEREFKEIH.
!
OBC Backplane Board K78Relay#&$->T
l
Cathode HV tankJMHYV lIsolation Trans~ A 1L
)

Tube FilamentE#R N ANET

Filament Inverter ClZFilament Power Supply&Y30Vdcitfisn T, CNHOLACEREHKE
SETWWEY,

Cathode HV tankIADHYV Isolation Transl&Filament Inverter#EEENDESEMNSRET HEH
M&HY. Tube FilamentlLarge focusA/Small focusRIZAIALTLVAT=8. Isolation Transt
Large filamentf/Small filamentBIZBIh TLET,

f=1=L. Large filamentf/Small filamentF D E &R — D Filament InverterBI & (CTavbA—)L
S TWET,

Large/Small®@ )Y # z [XOBC Backplane Board_E MK78Relay T{T>TLVET , ZDRelay®D {1y
# Z [ZmA control BoardIZ&>TEEINFET, 31



<FEEEER >
FilamentE D X ELEHAEFEDHET,

*Filament Power Supply
FilamentERERES B E-HDEREETT,

*mA control Board
AR M Tube mA ZFE 54, Filament currentfgZa>,O—J)LLTWLVET,
ZDE.

Filament Inverter™ oD 71—k /7\y%
«Cathode HV tank m™Mi>MmA J4—K/\v%

ZEALTHEY,

F7=. X-ray ExposureFIZFilament/mA J74—F/\v % FRAL T, RDRXT—ER%
EZAYUTLTWVET,

*Filament open
*mA imbalance
*Over current

e|nverter faults

*Anode HV tank
EBEDRENTELHEETT A, HV tanks ERIZERY 1 FTH S Anode
Measurement Board[ZTEED Tube mAZBIETEET,

*Cathode HV tank
Anode HV SupplyéRH#TY,
f=1=L. Cathode HV tankIZ[XFilamentE R D #L#4EI & (HV Isolation Trans#i&)
NEELTLET,
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@HVER

<BR{EMLE>
LITFIZHVERIZEE 3 %BlockKZRLET,

High Voltage

OBC HV TANK
INVERTER ANODE ANODE
KV CONTROL Bd BACKPLANE T ‘ e "H?n_v': L
Cov i e i ol [ 1t Fes
AT
} [ 1]
° e SR
2] [ doeeo T
P2 o i
i ™y e
| : X-RAY
= & TUBE
MINRIES . T
[r® V FeedB (
T HRHE D] TR Large Small
s | e [ e 1.::1]{(1.)'?1\,?4]#'0“ Gantry V0, CTVRC, MA ContBd Tl r\-ﬂ"ﬂr_
[Vie s " NAL HV TANK
INVERTER CATHODE
i CATHODE
I |
Vet 3a o i1 :%r
KN - I [Filament [3]3F
? = ! i
GATE ]
PR T :

______

HV(High Voltage) DFEENSTubeNEEEMNEIMENDIETORNEUTIZEEDFET .
CITRREZEBEEHAEDEREE(IANode/CathodeEERILTY .
FOTUTMOERAIZIXAnode/CathodeELVS R AT IEEFICLTULVEE A

[EEEFREFTTORN]
ARLU—ENEEFELI-KVDIERE KUXEREBESTON/OFFAaY U R{ES LL T, kV Control Board
[CADEINFET,

)
kV Control Board ClEZDKkVaAY U RELEICEBEEZRLESEI-HDESEERLET.
ZMEEH Fiber optics cablez@Y . InverterAN B BEHFKEEK(IGBT)DRSATIEFTELT
ABDEINFET, CORSATESIZ/NVILRIKDIES T KVIMAD RENEICE>TZEDEREL. duty
cyclehELZYET,

)
Inverter IGBTTIX. ZORS4T{ES EPDU—Slip RingZ##HL1=HVDC(700Vdc)Z{#FHL T
ARL—ENEEL-EEEEZHRAESEEFT, CRAHV tankIZAWShET,

i)
HV tankTlEInverterh oD EBEZZERL. TDEEZTubelZEIMLET .
NMMNEEETY,
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128, kV Control Board TYERL TL BInverterMRSATEE L. kV NN—TE (B84
SN TUWET, COFIEIZHELTIEL.

R (ICTube~EIAILI=(HV tank THEELTLVD)EBEEZE1/100VIZ4 E L T-feedbackEE
kV O URIESR

MERSNTLET,
BH. ZODEF KV Loop EFEEFNTLNVET .

ARL—EHNEEFE AT REEscan kKVEFDE D Anode/Cathode B EEITLLTDEBY T,

scan kV| Anode| Cathode
80kV| +40kV -40kV
100kV| +50kV -50kV
120kV| +60kV -60kV
140kV| +70kV -70kV

<F 7B EER >
HVERD E G EBRMEFEDHFET,

*kV Control Board
ZTDREDELY . ARL—FZLO>THEESNIZKVERESELHAIC, TV O—)LE
- TLV\5BoardTY,
kKVD—EHEE=2)TLTEY.

HAFFEICR L., 3% DBREMNELI-IHEIZ[Ltolerance errork
HAFMEIZR L. 25%DREMNELT-HEIZIEscan abort%

OCALHR—kLET,

*Anode/Cathode Inverter
FRLU—B KO TEHEEINT=KVEREIE S 5IZPDUMN LIEIEINT-700VdcEswitching/
RELT.SEBEFHRAEIETLET,

*Anode /Cathode HV tank

EEEFRELTHET,
COEEBEIFHV tanks ERIZERY £+ 1+ TH BHAnode Measurement BoardIZT1/100VIZ
EL. kV Control Board|Z74—K/\w4HLTWET,
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Data Acquisition

X#ETubek Y B Hxnf=X#R (L Collimator|Z &> T, XFRE —LIB/BEHIBEH HIN =% . HEAK
(BEIA)EAEY. BRHE [ (Detector)[CAhSNET,

COXIREB FHEERDELLICLAXERINEEZ RLI-EDELO>TLET,

DetectorClE, COXIRIEBTEZERETICEBRLTLET,

DetectorCEMINI-EREB(ZTLF7—TILEEY. T—2INE SR (Data Acquisition System :
DAS)ICAB1EZh  CZT. BELEH. BIE. ADEHEINFET,

DASH S H & f=Digital R > T —4I[%Operator Console(OC)NIZH S EERBHER L=V
(Scan Recon Unit:SRU)NBRE SN ET,

ZNDETIL. Data acquisitionTEZEG & E|EH-TULVS. Detector&DASEH & U Collimator® £ ER
ZLEYT,

OC Ho [. X-RA
— IT1 g
o
. WS f
AEER 16 Q?/ fse

19 ‘
|| ;U X-RA COLLIMATOR

7 7 | B, 7

S ¥ | #Cr|  mExe ‘ X4

Y N

g >
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(DDetector|ZDULVT

<DetectorD EH{EHE = >
Detecto CIEXIRIEBZERERICEHBRLTVET . TOEFEDHMEFX LI TIZRLET,

XERIEEENEREBICERINSZET]
Detector|ZX#EMNAFEINET,

!
DetectorCIZ AFT SN XIREFET . LumexEMEIEN B CrystallZkYUNETICEHBRLET,
1

ZFLT. ZOHEBELumexiZEEDPhoto DiodelZ&> TERIEBRICE#LET,
EHMINDERESOR/N—F —IHpALEE WP IRIEBSTT,

<DetectorM &>
LI FIZDetectorD R ERLET ,

High
Channels [J
Thermister
, etector Heater
AfSide
H Lifting
Ring
[ ]
Detector e
Modules ‘
LILIC] .
Low
Channels
Not all Detector Modules shown Lr

QXiTfE AL TL % Detectorldmodule(EPa—IL)EREIEN ST Oy %ES57{E., arrayiRIZHE A
STCTHERLTVWEY,

1module#® =Y 16channel(Fr> RIL) D DT —RZEMYKRZHERIZE>TNET,

&> TQXi Detectord ¥ 7% Total detector channel#(d:.

57module X 16channel/module = 912detecor channel
ERYET,
CCT EELEWLWEMMEBYET,

ZhiE. ZDTotal Detector channel# (XCTEI&1L 9 HFEIZ{FE AL TLISEEDchannel$k (Scan
Data channel(R¥ v T—2F v RIL)EFATND)EIEESEVNSETT, 23



LTLEY,

HERELTIE B X1-Y768 Scan Data channelf DT —42%#F AL TCTEZFZEYHLTLET,

~

1E{& 11768 Scan Data channel DT —4%FALTLVET,

~

Detectorf@im M LD A D module A M detector channelZ2ch o r 3ch%. &I

QXi CIXCTERZ B S

i o el i r 3_4.{_{(.%!1&. ik .__.s.._

i Jurk Ji Pl | i
R T S A o e e T O

000G L 2-000" £E sy JunoD
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i
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ST. QXiDDetectord K =445 (L. §F ThDetector& (F:ELY, ZA A (Table Cradle®In/Out
ARE)IZHLT, 162 EENTLESEAEITONET, LLFICImoduleh =Y DEHEERLET .

//
//

// //

[/ /L4
III Y/ /4// 4/

; r ’I I3116 Diodes per
/7 ) Detector Channel
)
7 /
// A IIIIIIIIIIIII/

HEEREERRRRREEEN D8  LightSpeed Patient Table Side
o8 5 7 9 11 1315 T2%4%6 7 8 %0 12 4 e
2 4 6 8 10 12 14 16
Detector Channels

<Single Detector > <QXi Detector >

K% R TW=EIThIEE LMY DHRIZQXi Detector(F <)V R #EEEZLTLVET,
PEISNI-1E4% cell (BIL)EREATHNET,

1EILDZARDESIE 1.25mmASARAEREES>TNET,

1channel®7f=Y 16cellEZE>TULVET A5, Imoduledh =L MDcellF L

<+——  “Y"Axis E—

9
B
A3

Detector Channels

16channel X 16cell/channel = 256 cell EHYET,
QXi DetectorMNZ DT M) I R EEL TWSER(K, 1RF v (BlER) THEBMDERINES

RREIEDATT, COBECTOEREVTILFASAACTERUVET,
QXidDetector (AT L) TIEIRF v HIzY., RKABM(RATARA)DEBREBRIENTEET,

QXi Detector Tl

T+ TAF—RT7 LA UFL—4 XA THIED (o
SFL—ARRKETFATBR IXREHASSIE 7
> HrzE EXR . AFXIRENETICER Isifd B[z

E=Ic%#

Photo Diode% &
LTULWET A,

:;?Dgs?\ﬁ%’&iﬁ% 1cell / 1Photo

i Diode&EoTULVE

ED

FETRAYFUTT7LA

RFFvoRIEDRAELEEIYE

AB
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fiE Sk D Detector&QXi Detector| IXEEMBE SN TV SHRFEHWULITULET,
EDREILHEEDSingle Detector, 5D EILQXi DetectorzRLTLVET,

<Single-slice Detector> <QXi Detector>

1 3 5 7 9 11 13 15
1 3 5 7 9 11 13 15 2 4 6 8 10 12 14 16channel

2 4 6 8 10 12 14 16channel
X$REE ST E
1R5( R
2254 R
3R5AR
H- 42712
5mmE x 1X54 X 1.25mmfE x 4R S54 R R
- - XEEE — L

XERE— LN EI>TVWSFANRF v T—R2ELGYFETH. CORMNSREICXKEE —LIET
fitEDDetectorCIF1IRASA RS
*QXiMDetectorTIZ4RZ4 A5

DT—ENBONTVBRENTMET,

<QXi system|Z# T Bslice ED R EIZDLNT>

HEEDCTURTLTIE, RSARE, DFEYDetector|Z A AHEh B X#ERE — LI&EIE Collimatorl Z

Lo THIEIESN TLVELZ. LAL QXi TlE. R4/ R[EIL Detector cel DIEEREEZERE I HEIC
FYRELTLET,

— anode /target
Gemini-=1 Tube

cathode bowtie

uncollimated x-ray beam

Cam Collimator
__—tungsten cams

- colli -
front of gantry —1—"collimated x- ray beam

QX/i Detector=

. . _ Detector collimator
Continuous Collimator |

[TTTT [TT1 _ 16 individual lumex cells
+ 1111 [T1]— "~ FET array
57x16-Row Detector | I+

Integrated flex:
Modules __—_— 16 columns*
2 Macro- rows =

32 signals/flex
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LLFIZ QXi Detector [TEWTIRF YU HT-YIZARSA ADEEREZINET HERTE TCOHOEREAHE
BASARAEE, FOEDcelfEEREDRERLET,

ZDET2A1A,1B.2B ELVSEEMNHYFET A, CNIFARTARARF Y UIIEITERERTA RE
FHLTULET,

(L, Row (A : 5N EMEENTLNET,
TablefilM5#&T.
Row2A—RowlA—Rowl1lB—Row2B
EEESNTLET,

1 tungsten cams
5mm collimation
Parrent Table

||||||| |||||||-f*‘l»-”5-f°“’f"mex
oA 2B |1 FET array

o ' )
1A 1B
2Af1A QX/i-4x1.25mm

15 mm collimation

10 mm collimation

2A[1A QX/i-4x2.5mm

20 mm collimatio

2B

2B
1A 1B
oafiA QXfi-4x3.75mm  1g}2B

2A | | | || | | |
1A 1B
2A (1A QX/i-4 x 5.0mm 1B
QXi Detector IZHULV T, 1celldZ A RAMEIZ1.25mmTY,

FOTRINMNRSAREIEL.25mmELH>TEY . BREAREHRASAREIFCDBEEICLHA>TULVET,

S M http://gein.euro.med.ge.com/idm/etrainings.html

x
ARZGAADIGE . RATAREIX5.00mmeELEYET,
J:éE’CL\T:f:L\’CBﬁb\Ud)JI‘%( 1.25/2.50/3.75/5.00mm®D & XS54 XA ED
BRoWH =Y Dcell N EL>TWET , cNEFEEHDIELUTDRRIZHEYET,

BREICEOT.

1.25mm®MiHE— 1cell / 1IRow {f Fcell#k : center 4cell
2.50mm®DiZHE— 2cell / 1Row {$ Fcell#k : center 8cell
3.75mm®M iz & — 3cell / 1Row fEfcell$k : center 12cell
5.00mm®Mi5&— 4cell / IRow & Fcell# : center 16cell (£cellfE )

Bl Z (X£2.50mm®DIZE (X2D DcellZfE

BEIEBEIZEO>TIROWS DT —2FWYF->TLVET,

hH4RoWH HAD T, FALTLV Scell#ELTIFEA T 8cellnré&iYET,

cellDEEE L. FHcell DFET switch®OFF/ONIZ& > THAREZLERIETLET,
ZDsWitch[FRFA REORFARAHBDFFEICIYaA—LENTLET,
ERIZarbO—)LEEESE/ERK. FIEILTLV DD (L DCB (Das Controller Board)TY,
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B side

4 X125 —

A side

B side

4 X250

Eiﬁ

A side
Bside|] ...
4X3.75

A side
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E:

Software V/R 1.3LAB&ETILThin Twin slice&UL\S#EEEN HY . 1[EEETO0.63mmED E{EE 21K
(RSAR)BBENTEET, DFY2x0.63MmmMDAE YU MNEREELE>TULVET,
(0.63mmé&(E1.25mmADF5H T, )

AHBIZIEL.25mmAR/NEYFTT A, YVIRDLET0.63mmDASA REEXERHELTLVS
DERDODNET,

<A A= TART A EIZRRESNBZEERT—2(ZDL\T>

1IAX v TAMDEGRE LSBT EL-BS (4x5.0mm7AEE), EROWDEBENA A—C T4 RAT LA L
TEDRRIZRREINBEDNZDNTEEDFELT=,

CDRERIEAA—DDST IV Aa—T AT DBRIZEZIDERNET,

[ CradleA%Gantry AA 3% /A1) AA—=DTFARTLA
IM#1 IM#2
Row Row
Gantry Cradlefs B 751 2B 1B
4—
Table IM#3 IM#4
Row Row
1A 2A

AA—=DTLRT A

[ CradleA'Gantry )6 4B 7 A1 IM#1 IM#2
Row Row
2A 1A
Gantry Cradlefg &5 M
e
IM#3 IM#4
Table
Row Row
1B 2B
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(@DAS (Data Acquisition System)IZ2L\T

<DASOENEBE>

CTE{EZE/EDIE., QXi VAT LTIXELRLI=#IZ, 1R5/4 X E{&dH1-Y 768 Scan Data channel

DOT—REFERALTVEY,

QXi VAT LlFiscanBH =Y R KARTA R Z DER (FAER) E[HENTETT . COR, Eh

FhdDetector RowlZFH UV TIE

Row 2AT768 Scan Data channel4 D5 —4
Row 1AT768 Scan Data channelf D5 —%
Row 1BT768 Scan Data channelf D5 —%
Row 2BT768 Scan Data channelf DT —%

#EALTCEZRISMEONFE T,
&> T. DASHELY#%S5Scan Data channel#l&

768 Scan Data Channel x 4X 54 X = 3072 Scan Data channel

EWEHOTULVET,

DASTIEINLDT—3FROLMNT=/F—2TIEL . EMIZ(IDigital R ¥+ T—42(ZLT
SRU (Scan Recon Unit) NER#E 9 5% EIZHE-TULET,

Detector

----------------------------------------------
o

768 ch data x 4slice
Flex Flex

DAS Backplane DAS Backplane DAS Backplane
SRU Slip Ring :
P “ h : Converter Converter Converter
DIP : bCB < : card card card
: 148 201 148
CAN
ot o7 v ion Data Acquisition
., System (DAS) :
GCAN
Scan command
DAS Trigger =~ messssssssssssssssas s s Ssas s SN SN N RS NNERRRRAR AR AR ARy .
oBC : Detector :
Row Row Row Row
: 2A 1A 1B 2B
Tableff] 3, ‘e LTI e A Gantryfa
7680h} Flex 768chl 7686h} Flex 7680h1
data data data data
: 7
SRU Slip Ring : DAS Backplane

DIP : DCB <::|

scan data CAN

Converter card

48§

Digital scan data
(3072 scan data/lview)

GCAN
Scan command

DAS Trigger

Data Acquisition : 4
System (DAS) : S

-------------------------------------------



DASIHERIZHULNT, DetectorM oD ERIEBTEZ T THLSRUNT—RELE T H5FETORNE
LTFICEESHFET,

[DAS data® ]
X#EHDetector[ZBBEF St ., DetectorlZ&>TERIETICEBRSNFET,

i
DetectorCZE#:, RESNF-ERIES(XTLF S —T ILELUDAS Backplane Boardzi&Y .
Converter card~N A SN FET, 5H. FLF4—T JLEDAS Backplane Board(ZElastomeric
EEENZARIZZEoTERINATOET,

i
Converter cardA TldDetectorMoDERIEEZBEEESTICEIR. EEIEEL. TDIESZAD
converterlZTDigital R F v T —RIZEMRT 5LV T — 2L EEEITLTLET,

!
Converter cardM 5 H A& =Digital T —#IEDCBIC—EEHLHN, RO =T —2 M E 51
EZAT, H—T ILEE S TRF Transmitter~NERit S EY,

i
Z DT —4AIXRF Transmitter—RF Slip Ring—RF Receiver®@Y) . &EMIZHT—TIILERALT
SRURANAASNET,

DASOarkA—)LIE,

*OBCHLDNRAFraIUKR (FR)IES
Axial Board/ 5 MDAS Trigger(View Trigger&+IE.50)

[2&2THITHNTLET,

ZhoNEEIEIDASHTIZEY . DCB (Digital Controller Board) ARSI ET,
DCBIZDASO IV FA—)LET] > TLET,

DAS DCBEOBCEDEETT HY, OBC - DCBEINDAZ 2 =4~ —av[ECANEIETITHITLET,
“hé, #%ak 9 BCCB (Collimator Control Board)EECCANBIEEFFEALTLNVET A, Thi,

OBC -DCB - CCBRIE{E DCANDFEZFGantryBIERER 53 &£LV5FE T, GCAN (Gantry CAN)EFFA, T
WET,
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<DASHE >

LU TFIZDASIZQxi systemTERLTLVSDASH T Av I R%ERLET

|
J2 J3 J4 J5 JB
Ja
DAS Control
49 Board (DCB)
DAS Triggers

DAS Power
Switch, Fuses
and Line Filter

J1 =

Gantry 120 Vac

+5 V Sense Leads

-;:’:j: -12 +12
Vde
Digital Vde

ICE i monitor
J3 Detector Heater Relay (K2) in
DAS Interface Alignment Light Switch Bo:
Processor (DIP) '9 9 wi %
DAS Data # OBC |
| mA Board
STC mA Soar +24 Vdc Detector
Axial H kv Board HEMRG Heater Pwr Suppl
xia PRl Air Plenum DAS Cooling Fans
Control
Board Thermistor
; A
\ Collimator Control [T ! |
Board {CCB) Heater Element
© Detector n
2 A e - \ \\\\\\\\\\\\\\\\
GCAN (RCIB) ﬂ H \\\\\\\\\ I
Slip Rings Not > Right DAS Chassis
I s Conv. Bds 35 - 48 Center DAS Chassis Conv. Bds 1-14
£ Used 27 16 Conv. Bds 15 - 34
[=] Term J19
g 123 J27 J22 J26 J25 J24

AC Fan Power 1
J22

QXi VAT LTHEALTULVADASIES-DAS (Scalable DAS)EFEIENTULVET,
CODASTEHEAL TS X4 Board[F LA FDIFEFE T,

«Converter card 48%

«Backplane Board 3#% (Left/Center/Right & < 1#X)

*DCB 1#

X% R TH M 54kIZS-DASIELeft Box, Center Box, Right Box®3DMBoxIZH TonE T,

% 72 MBoxIZlXConverter cardh®
sLeft Box : 14#%

«Center Box : 20%&

*Right Box : 14

DOEYRENTVET,
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&T.ZZT. Detector Row& Converter card # MR8{%. LU Converter cardh b 1Edh 3
Digital R ¥ ¥ T —%/SRIZDNTEHBALET .
LLFIZDetector - DAS Converter cardDiEfRikEEE RO LERERLET .

DCB

Row 2B
Row 1B
Row 1A
Row 2A

2A data

QXi Detector

64ch

64ch

#48

64ch 64ch

64ch

64ch

2B data

1A data

#47

#44

64ch 64ch

#46

#43

#42

64ch

64ch

64ch

64ch

64ch

#4

#7

64ch 64ch

#3

#6

1B data

#45

#41

Converter

Card

#5

j—u

#2

#1

LiER M 5& Detector RowDEFTZEEY K-> TLvSConverter cardzaRICEEDET,
#MF(LConverter card®Dslot # xR bHLET,

Detector Row 2A 1A 1B 2B
48 46 45 47
44 42 41 43
40 38 37 39
36 34 33 35
32 30 29 31
28 26 25 27
Converter card # 24 22 21 23
20 18 17 19
16 14 13 15
12 10 9 11
8 6 5 7
4 2 1 3

48



FIR—CDOEEIVERKY,
ASGARAEPRTA Az {ZE AL K Detector RowlZI&iRE>F=Converter card A5t izLTLYS
ENoMYET,

F1-. Digital R ¥ > T —42 L& RowfE TConverter card&18;EL SN TDCBAERE SN E T,
FRowDDigital T —ADTA U [E K R 2ARFEL THY . —HEConverter cardD F#hchannel 7 —4
15— Al BEH channel T —2FBMYE->TLVET,

Q@ Detector M;REaFO—)L

Detectorld. Detector Heater Control Board (LL[f§ DHCB ) IZ&>T—EDN:EEIZREFEIN
TIXLHT EFEICENMELFE T,

DetectorMheaterMPowerld DHCBIZ k> THt#a St . Ff- DHCBIF S EBD24VDCEIRM S
Power&F SN TLVET,

S-DAS& M-DASETIZEALY ., S-DAS ([ DHCBAYEL DCBAVE IV FO—ILLTLVEL
T=

DHCB (&, Detector N ER DL —ILIZEBHIAFEN = —SREI—(ZE>TREZRELTOZ2IL
EEICEHLET,

N5DIEIX, DHCBEDL P RAIZREFSN ., 10 DY TILTEHINET,

ZDEIX ERELTRME LBEhn, HELEENTRMEKLY TA-/-15E. DHCB (.
HTRON >4 FILIZ&>TeE—AEEFEnablelZL. HtLEEMN LREEXHBZ 158 E—4D
IND—ZADIZLET . ZDESIZLTDetectorDBEEEZ—FIZRE-TLVET,

Detector®Module&Module[BIDEE (L 36 + 0.3°CIZ, H—IRAMHLTIL 36 + 0.05°CIZ
Rf=-nFET,

Detector® 3 DDV —2TREMDaVAO—/L, RV, E=4FETL. ZL T, DCB [TV X
TLANDKE, EE. ZLT,. I5—ZFHELTLET,

Detector Heater Control Board Detector
[mm e ey
|
_ - P -
7 lec N / DMB O\
\_ EEPROM /| \_ EEPROM /
‘x______ - ______./ I x________ ________./
: I
)
1 I
|
1 I
RS232 I Thermistor I

DCB Heater - Zone 1

i

I

|

i

I

I

I

I

I

I

I

I

I

I

i .

I I

I ]

| ]

I I p)

! \ /\
— — I

CAN ! Power Switch ! \/ /\

| 1 1

| ]

I ]

I

I I

i

I

I

|

i

I

I

i

I

I

|

I

[

PaxCs591 H-Bridge

Micro-Controller I

16 KBytes OTP Heater - Zone 2

I
P M I S "\
rogram Memory, = Switch \/ /\
512 bytes RAM [ Poer Swie a4

24 VDC Power

Fa /
| | Power Switch T \/\/ \/—|

H-Bridge




<F7BEER >

*Converter card
Detectord™ b ANWSNF-BRIESTEZEE L. 1B1IF. ADZEHL TDigital T —2 % 1ERL
LTWEY,
Converter card 1#&71-Y64channel DT —2EFBWYIKRSEMNTFEETT,
F7=. Converter card CIXRBEDBEEE HIZL>TRBREFZE=A) I LTLET,
ZDREMNS5°CIZET H&warning errork, 62°CIZEY 5 &O0ver Temperature Fault
ErrorZHHLEY ., Over Temperature Fault Errorh’ti % EscanldE1IELET,

B8, EDBoardZMYHSBFLFHERN RITHETY A, CDBoard [FHFITFFERICIEEEL
TY o K AREELLGET DRI IEREL TSN,

CT S RTLIE. 478 LV48&x Oy kD Converter cardDIDBE S EFvILTLVET,

ZDFTvHTIE.
IREDcardMIDE S EDAS Gain CalhxZICERINI-FDIDESELARUEMNE SN
EHERLTLETD,

£oT.HLA7BLUV48RO vk Converter cardE 31 L1=15 & I1ZIZDAS Gain Calz =t
TEIBENHYET, (AT LIEXDAS Gain CalDETEFERLTEET,)

*DCB (DAS Controller Board)
DASMOavtA—/LE T >TLV5BoardTY,
F1-. DASHDSFESEFLRAREBGEZE=ARITELTVET , Cho DR E&ILerrorsL T
OBC AssyZ#HLTOCMaESINET,
F1=. Converter cardh 5 I BDigital R ¥+ T —2DRF Slip Ring~DERiEHIT>T
L\ij—o

SHICUTOREEEZALTVET,

*DAS Trigger®jitter/timeout DX

Detector;RENAO—)LIEZR) Y

«Detector cell DFET switch F1Y& z

«DAS Power Supply®E=%") 24"

escanfEIZF DB R DKVIMATE D UL &

«Z-axis collimator®a>kO—)L, (ZHIZDLZTldCollimatorlZTERBALE T, )

18 . DCBEA L T-BFIZ(Z flash down load AL ETY,
sLeft/Center/Right Box

Converter cardty b 5BoxTY ,
Ff-Detectoré DA B —Tx— R THAElastometicaR U2 hEFmINET,
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LightSpeed 1X, 2.X Detector Module

-+—— Azimuth —»

16 Diodes per
Detector Channel

LightSpeed 3.X Detector Module

- Azimuth ———
8X 250 4 X 5.00 Mode

16 Diodes per
Detector Channel

"A" Side

Patient Table Side

1

234967 9101121314756

Detector Channels

o1



-— Azimuth

LightSpeed 4 X Detector Module

o1

7
0,74
o I Y

"A" Side

D11

)

- - - = = = = Fatient Table Side
"'234%87 2% 10"M2"%14"e

Detector Channels
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@Collimator (Data Acquisition System)

<Collimator® L &>
Collimator(&Tube X#REHEOE TICERYMF TN TWNT, ZOEHEEHEELLTIE

(1) Bowtie Filter® &% T #&E
(2) XHRE — LB DEX EHEERE
(3) Z-axis beam tracking#&E

PNEIFoNFT, CCTIR. ChoDERBAZLEY

ANODE
HIGH

VOLTAGE
SUPPLY

CATHODE
HIGH
VOLTAGE

COLLIMATOR
POWER SUPPLY

“——— ON
BOARD
CONTROLLER

HIGH EFFICIENCY
MOTOR ROTOR
CONTROLLER

COLLIMATOR

DETECTOR HEATER
POWER SUPPLY

g
PERFORMIX TUBE
(1) Bowtie Filter® % & #&E

CTY R T L TlEBowtie Filter&FE XN BFilterz ALVAE TXIEREFFARLTLVET,
CODFilterlZHEARNDRKESICE->T. FOREFLTRIETLET,
Bowtie Filter@EREELTIZUTDIDDE—RMNAEEINTLVET,

«Air (Filter’zL . C4L(EAir calibration® 4)

-Bowtie (BB E D /NIEH B AR DEF)
sLarge Bowtie (874 E D KRELE B AR DEF)
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(2) X#RE — LIBD R TEHERE
CTURTLTIEERBRNELLGUVRIZ. HERICEHTOXRE—LIBEHRAE-EH
LTWWEY,
OXi Y RATLTIEIRSA RAEDERE BIKILDetectord IE TERBAL 7=#kIZ. Detector cell
DIEEREBEET T IFBICL>TERINFET A, TubekY BE SN HXIRE — LRI
CollimatorIZ&k>THIHEIN , RS/ RABEREDNHH L Z4EDXERE — L hDetector(Z
gt B4k IZCollimatorlEEELE T,

B Z I, 1.25mm x AR5/ RIZERFELT=5E . Collimatorm i IS B XERE — LIRIX
#5mmEBYET,

#95mm&id. 2A,1A,1B, 2B FRow(Z (L oMY EXHRE — LM H =54 T (E UM F7EL
DT, XEEE—LlZcelimD2A 2B D LIT A HETIREELLH>TNDEEEKRLE T,
ZDEIFMBDRSAAERETHLRETY .

Focal Spot

LomYEXERE—L
< MNEF=>TlLrAcell

> XM LomY &L =T
LVELY, (B2EtE>TLVD)

X#gEHLomYEHf-oT
WLy, (B2EH-TLVD)

2A J1A | 1B | 2B

[ V)

1.25mm X 4R 54 A
¥ FH 95 Detector cell
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QXi ¥ AT L CollimatorMX#RE — LIEZ B L TLNSER 2 IECAMEME(EN 52D DIEMAE
RUG AT (=M HEDBF) TRBEINTVET,

ZNBIEXCAM-A, CAM-B EFFIENTULVET,

(Tablem s R TEM>TFHIACAM-A, BACAM-B. DFEYRowDEHRLRILTY )

) Typical

Tracking
Feedback
Loop
CAM CAM
Encoder Encoder

Focal Spot

- -
CCB CAM

A Fncoder

Control CAM A CAM B

RCIB
GCAN I

#[72CAM position

DCB Oit®E
2N1IADEE
2B/1IBDEE
4x2 50mm
D4 [ D3| D2| D1 [ D1 D2 | D3] Da | ZEhames®
D4 | D4 D5|
- ‘ 1B | 2B

X#RE — L& (X CCB (Collomator Controller Board) IZ&> THIEHIEh TLVHCAMZE
EEREE5FICEYITHOATLET,
2DDCAMITENENIILFEHAITHONTNET,

Collimator
Cams

X-Ray Beam

Edge \‘
Patient "

. \ .
Channels — W gEmsmmge iy e iy
g : I‘ | 1 JI I [ T 7 [ T I ;\ [ 7
Z-Axis 74!” 8 Y ! S S s Sl N O A S
Channels [ I
763-768 MDAS 55
763-765 SDAS /




(3) Z-axis beam tracking
Tubeh SEREEINDXIRE —LIETube DR E . GantryBIERIZHE T HIRE. TitAE
1B EIZEKST, DetectorlTH-AMENEEH (EREE) LTLET A, ThiFMA—2

T—FI7OORERRELGYEFET, )
REDCTUVRTATIEIINDE—LESAEFHDZEFRBIES-HIZIZQ-calLrEIE

NET—HEINE. L. HIEEMFTTLELT,

TIRIEEDCTL AT LULICXIRE—LEHICH L TERZIILIBDEAHYES

RORERTLEEL,
COETIE1.25mm x 4slicel2B 1T AXEE—LERHOLTLET,

Focal Spot
4_

T

-

]
o @

CAM B

2AMDetector celllZXfE A
LomYELt=oTLVELY

2

2ADA A= TT—FIT7Ik
NFELET B

2A 1A 1B 2B

1.25mm x 4R 54 REF

M Detector celllZLo2MYELI=XER LD TWVEWELSIMYET,
CDWRIIREEIZIR D E ROW 2AD A A—UIZIXT7—F 770D RELTLENET,

TIE, B2 EMRIEVDXIRE —LZRETL, EEEOHITRUREARISAVRIZThIE

FLNDTLEOIM?
NIF EFSAICEOTERBIBORLOTLHYEFEADTEELWMERETIEIHY

FE A,

ZITXi VR T LTIEXIEMNBE SN TLVSREH . Collimator CAMZFHIHIT 5FEL>T
X#RE —LAVEZDetector P TR EN D1k MO M BELHEE (E — LIE) DA BRSNS

BRIZarka—)LLTULVET,
ZME%Z-axis beam tracking(E —LrSvF¥ 29 EFATHET,



LA [ZZ-axis beam trackingD ENE[RIBA B IZEHBALE T,

[ E 515> Theam trackingZ1T5mM ’?]

focal Z-axis beam tracking® &£ L6
Collimator Control spot DOXEEE —LGIEDBIE
Board (CCB) e @#rt=#2collimatorsi B D&t E
SHEMHERIZHOTCAM -A focal spotDZEENIZEBMEL T
ECAM-BZENZNITIRILIC 'y collimator(CAM)% % B/l ]

Z-channelD T —A2%FE AL TXIRE—L
MEFAEETELET.

_ﬁ

ZDA'?/?ACJ(')SrLt:r&I ZBBc;ilgdd)(ﬁE)ﬁ%B%\fp Z-channel TARI(1A, 1B)(1L’375\"Jxﬁ75\
Bir /AL E S S ELET - EI:I <o | BEOTOET . SMAIRA2B)EBITHST
CAM -ALCAM-B, ZhEh(xL 2A/1A  2B/1B WET,

REERSNET,

beam position vs
ZA 1A ratio

& 2B/1B ratio

XEEMRLoMY Zf->TL\BERHEHT->

DCBIZT 2A/1A $ KU 2B/ABZEHEL
<= <
WAV D DRatioZ 5 ELE T,

[

Z-axis beam tracking®i{E (. . .
X#RE —LhDetectorduily 2 - U 1T 585123 (XL Collimatorii &z HIHIL TLVET .

[Z-axis beam tracking® EhE]

Z axis controlAchannel (763,764,765channel) DT —42%FIFAL., MEDXKRE —LES
MEZRELET,
ChIFLoMYXIEN B -2 TV ScellLfEIZiE> TV bcellt DL Z T ET2ETEHSNET,
SHEIIDCBIZTEITINTULVET , (2A/1A $XU2B/1B)

l
LS EREAFIAL. E—LEATIHNERLEL TV AIZIE., FHf-ZColimatorfiiE%
HELEY.
&L DCBIZTEITSNTLET,
%L TDCBTIZCollimatoraxrra—)LEAD{EEECCBIZEYET,

l
E&IZCollimator. E{ARIIZIXCAM-A,CAM-BAENE, E—LEEANEESNET,
CAM-A,CAM-BOFENLCCBIZK>TENENIMILICHIEEINET

BE.XIRE—LESNEITFast CallFIZEHELTLVET,

ERAX vy E—LEANZDRAEFZARYITIRLI=EZIECollimator CAM{ZE [ —
BRI EICRI=-NFET .

ZL T, So(zGantry[EEEAY90° HATHRICAL XM ELHIBL, RX vy EFEILESEFET,

S7



<ETEEER >
*Filter Assy
XIFEEEXRAEBLTOVET U TO3IDDE—FHAAEINTLET,
(1) Air (Filter’zL . CHulEAir calibration® &)
(2) Bowtie (BB72&E D /NS EAR D)
(3) Large Bowtie (H %L D RELHEBIRDEF)
18, Filter AssyZ# XX #aLT-15 B IZIXCBF 7 A AV DB ETY,

*CCB (Collimator Control Board)
Collimator|=& 1+ 2 & FEENE(CAMBIE, FilterBN G &) ZHIEIL TULVET,
HH. ZDBoard%x XL 1=K X Flash download NIAETY,

*CAM Motor Drive Assy
CAM/CAM Motor Drivel&Tube M bBEINDXIRE — LAMBDFAEPE —LERGLE
DEBHIEZXT>TLET,

[Z%E]

*Collimator Assy
Collimator Assy—R DX |EITIHE L. EBRACollimator[Z{FLATLNED T
EXRE—ERASTEITHYETS,
Collimatorz X #2L1=1B&121%. POR, BOW, CBF. ISO, Full CalibrationZ=EiEd 5
WBENHYET,
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( Collimator ASM

OBC

NEW CCB CCB Bd
S/N | Collimator HW j&f&*@bf:%é

@ 3HaLT-CCB H'#F->TULVS aperture.char & System Diskh -
TULV5 aperture.char [X:ESEH D7D T Flash DownloadxE{TLET,
2 Flash Download®[Z Collimator HW ®WS/N A HhT 5,

@ AABDENT=S/N L. System Disk_E Daperture.char®S/N &—E
LZFEF . 95H&L. System Disk _EDaperture.char77AJLHY CCB 25
JrA—REnFET,

‘ ( NEW Collimator ASM
CCB

OBC

™

Collimator ASM
S/N | Collimator HW %ﬁ*ﬁbf:i%é

System
Disk

1 3#HaLT-CCB H'#F->TLVA aperture.char & System Diskh iF-
TULV3 aperture.char [X:ESEH D% D T Flash DownloadZxE{TLET,
@ Flash Download®1(Z Collimator HW MS/N # A 719 %,

@ AABDENT=S/NIE. CCBLEMaperture.charMS/N E—FLFET .
9 %& CCB_EMaperture.char7 74 JLIE System Disk [Z& o> AO—FK
SNFET

££%% 1 :Flash

Download B%(ZCCBIZR8{% 9 5Fileld

ccb. bin, ccb general. cfg
aperture.char filter.cfg
aperture. cfg z_axis.cfg

SEEH 2:

Aperture.char 774 JLIEHA S Collimator®DS/NEF~ 23

TAC H-o7= Prol6lE Collimator®S/NH3000451T F7A4ILORABIFLL T TLT=,
[root@ct99]# more aperture.char

45
-14205
1

2

-500

UTETHRM®L.....

45D 165E1%2D

-14205 M 1651, FFFFFFFFFFFFC883 (Word&Rx1=&C883) &£4:AM T 2D & C8837%

[77T. 2DC883 % 10:ICEEIX 3000451 LGYET,
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SEEH 3:

How to find collimator serial number using a unix shell and running a command.
This will find the serial number on the system disk, not actually on the collimator.
LIGHTSPEED PRODUCTS - ALL

How to find the serial number of the collimator as found on the system disk or on the state media.
The below example shows how for the system disk. (Main items are bolded.)

This could be useful when replacing the ccb or Collimator Control Board.

If the system has an sbc, do this first <rsh sbc>

[root@ctO1]# cd /usr/g/ss_fwi/collimator
[root@ctO1]# pwd
lusr/glss_fwi/collimator

[root@ctO1]# Is

aperture.cfg aperture.char ccb.bin ccb_general.cfg filter.cfg z_axis.cfg
[root@ctO1]# more aperture.char

4

51125

1

2

65036

8900

64036

1500

4473

4472

4472

4471

..... and lots more data

The 4 and the 51125 represent the collimator serial number
We will use the calculator in Windows to do the conversion

on your laptop, Start -> Programs -> Accesories -> Calculator
On the Calculator, View -> Scientific

Select Decimal and enter the first number (4 Dec in our example)
then select Hex. It converts to 4 Hex in our example.
Write down this first number (4)

Now select Dec on the Calculator and press <C> to clear.
Enter the second number (51125 Dec in our example)

then select Hex. It converts to C7B5 Hex in our example.
Write this second number behind your first number (4C7B5)
(The Calulator is still in Hex).

Press <C> and enter number 4C7B5 and then press Dec

Presto, the serial number is our example is 313269! (notice the CNx is truncated)

another example showing finding the serial number is GIB
http://egems.gemedicalsystems.com/gib/gib_entry.jsp

GIB - Changes to Installed Base
Systemld: 865544CT1

Name: UNIVERSITY OF TENN MEM HOSP
System Install Date: 2000-06-30
OCP: 0970

FDO: 016186

BS: 001

Line # : 020

Model: 2214768

Serial: 00000252946CN9
Desc.: HELIOS COLLIMATOR
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Scan data Transfer

DAS DCBM G AENF-RAF v T—RIFTAXITA—T YT,
DAS DCB
l Sr—T L
Transmitter
l Brush
High Speed
Slip Ring
) Brush
Receiver
1 Sr—T I
Operator Console M DIP (Das Interface Processor) Board ~NEmi A S E T,

BIEHIZZDFRTSlip Ringlst D ER5. DFEYDAS DCB - Transmitterfd], Receiver - DIPfE
(EHITFAN—H—TLIZTHEHRSATWET,

Stationary ! Rotating
« >
OC Gantry | Gantry

DAS
DIP High Speed High Spd High Speed | | op
Board T Receiver Slip Ring Transmitter T
Fiber Fiber
Optic Optic

COETIERF v T—R(DAST—H)ERE. $5(ZHigh Speed Slip Ring&Z @ EBIZ DN TERBA
LET,

<Slip RingD#E k>
Slip Ring& (X Gantry ERREEEEFDMEICHITHRIETDREE. REH~ADERDEHLEDRE
#HoTWEY,

Slip RinglZZ D& EITHITHELUTDADIZKBIENET,
DR F+v>T7—4(DAST—43)H High Speed Slip Ring
@OBC - STCH:#1& A Hard Slip Ring
(3@Safety Interlock /i Hard Slip Ring

&R Hard Slip Ring

RDR—T(Z &75& SlipRingDERRZE{F1TELT=,
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(4 cuw/ image plare

ks
L

for QX/i

DC Power DC Power
¥ ¥
DASData—w RF Tx Data Signal > ) RF Rx DAS Data
STC/OBC CPU TaxiDats
Communications

Sakty _

Interlocks
(3 curings)

Power Rings
(5 curings)

HSDCD for 2X~4X Ring 12

Em|tter (Ring 13)

& _J

Ring

Aing
RAing 11 TX-5REF
Ring 10 TTX-0UT (08C)  TRE-SIN (SBE)

12 TRX-3IM Q30 ! TTH-0UT {SBC)

G EYSINTLE

e
¢

8 CLOSERC ﬂ‘""'lr Brush Block Assembly

)
-
L

T POU 244

G GHND

5 ACHOT 333 MBaud 125 MBaud
HSDCD HEeDoD
4 ACMEUTRAL RING RING
3 UNUSED |
a .HVDD | Mote: Rings 10 and 12 are both referenced to ring 11.
Slgnal mames depand on which host ks
1 +HWDE - “receiving” conlrol dala

= DAS Data is transmitted across the HEDCD from the
mllm transmifier 1o the anlennalreceier only

F Rings 7, 8, and 8 comprise the saftey interlock circuitry.

I

i e | e | —— -
I

ol [l

~n

0]

2



ZITIEDORF ¥ T—4(DAST—4) A High Speed Slip RingIZBEL TEBIZRTWWEEY,

<Slip RingMf&%E>

LightSpeed®High Speed Slip RingIZIX LT D23 $E (A—h—) NEELET,
(a) ETC RF Slip Ring (Slip Ring#hi g D421 7)
(b) SIA HSDCD Slip Ring  (Slip RingBh &N,

(@)METC, (b)MS/A(Schleifring und Apparatebau: B 21+ 4725 EFER)FZENZ N Slip Ring
A—H—DAHEITY,

ZMD22DSlip RinglE A ¥+ T—42(DAST—4)%Slip RingZ &/ IZTransmitter—Receiver ~NERi%
FTHEVWSEKRT, ZOREIBLTT M., T—ADEBAHENEGE>TVET,

LUTIZ& ZDSlip RingDBERHEDEET,

RF RING CHANNEL

S
. CIACUIT BOARD
\“‘ GRDUND PLANE
\

(a) ETC RF Slip Ring

\
RF SHOE
BALUN .
TAANSMITTER
BALUN
oL aHEL
nnnnnnnnnnn
= commign
750 H4E DAL
[t
o e
[
SO OHM COW a3 OHH GO 760 MHz MODULATED
760 MHz MOOULATED RF CARRIER
RF CARRIER
T g
I
v wee L
5 T 4
T aF SO04S
TRANSMITTER
orF RF MODULE
RECE INER
MODULE
110 HBaud VBaud
SERTAL DOATA IN SERIAL OATA OUT
110 MBaud o " " -
SERLAL DATA I LR I oo oaee el s oo
- E i ke Bt
cownen
e
e N DAS DCB
S N FIBER
7 N\ BT
4 ) IHF R 10M
I/ \ FIBER DATA 1N
J." { W
H [N
( || Il |
. . 1 I|I I|' I‘
(b) SIA HSDCD Slip Ring \A /]
(Y Iy
44 N Jl," /
HSOCD N\ ] '/
BECEIVER | N8N A/
: o A i i /4
Do -
FIBER DATA OUT x___] | ]‘[__..- -

DIP

SFF!HII‘m.'II‘Hﬂ

(@) TIIRFEFRESEHLTLET,
(b)TIXFHSDCDZFRESTEALTLVET,

BE. (a)&DO)TREBESHIESIDOTHEAL TL S Transmitter, Receiverl$iEWVET, 63



<F 7B ERm>

+Slip Ring
Brush& &L IZER/BERDIEHRZER>TLEY,

*Brush
Slip Ring&ANMIICHEfL  ES/ERDBHEES>TULET,
Power brushé&Signal brush® 218 HYET ,

ETCR (&) DT SUIEARIVLNEENDT=S RIRHIFHEPAZE AL
FOREIF Y—ER2127—232DISC-05J-10ES L TSN,

Schleifring® (F) TTARI24 T (FSLL»ELVA) DSlip Ringld.

IH7E . LightSpeed Plus/UltrakHiSpeed% . ProSpeed%& T#&ETY,
ZDAALT D Slip Ring TEA 3 %Signal Brush® X v (X, 2583FDBrushh’
A2THEY . TNENFERTIGFAMNEIOTEENBLETY,

HSDCDHA ®Signal Brush Tip Kit 2245480 IZ& % 4Brush
«2253677 32K (30A{EAH) Silver 64%, Carbon 36% ~T—9EEL
«2253678 8A(6A{EFR) Silver 93%, Carbon 7% FY—0HF

FY—IDMFTNTWNBEAT DTS 1ESignal RingE o) —=25 3 5101280
BEEEELTHYET, Flz BTV - T DMREEOHIEICERE
THERBREOTNDIDT, TSP REBITFELTTILY,
CT020730 Signal Brush3Z 1B M ;F & (HSDCD) &Y 1R#%
DXNONONONE®)
~—

=)

COFRBTHENTNSOARICEITRD LS4
BEICHRVDT—IAMFNTNET S EHERALTTELY,
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[ETC Slip RingMDi5H&]

*RF Transmitter
DAS DCBM oD TAXI T+ —IYrDAFX v T—AR(DAST—A) DK T 7/ N\—4—TJLIZ
FOTANEINFET, ZOT—RZRFERH. R¥ v T—3FEESE. ZDIEF%Balun
~EALET,

*Balun
TransmitterMB A HENI=-RFEFEE ML HEREELI-EESEERL. ZEBESE/ERL.
ZDEHRF{EE%High Speed Slip Ring~ %L TULVET,

*Shoe
High Speed Slip Ringh b ZBIRFE5%EvY7v7L. RF Receiver~tE ALET,

*RF Receiver
ShoeM SN EERFIEEFEIEL. TDTAXITA—IVrDRAF v T—RIZEFALTLET
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Disk$BI ~NERiE S, 22 TchecksumlZ kBT —2DEREFTLVET .
Z D%, pixelT—4IE—EHost (OC)ADDIMMAE!J—(SDRAM)AB|E LIFHh .,
header7—4& 3 (ZImage Disk~NRTFEESNE T,
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Scan / ReconDIAVrA—)LEFT]>TWET , . AF v T—2REDIFO—L%F
ToTWWET,
LAN switchlZ&k>THidD Scan/ReconIZBH 5V R—R U hEEHINTEY ., ¥ v
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.
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—MDVME bus[Z&»>T.
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(b) RCIB
HEMRC Control, CCB, DCB M & BoardflIZRCIBEFEENBTA TEIEESDEZE
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sesk
EMC
rew. D226/ Eukhead
Referred to 22432
H3 Console Block Diagram (Octane1 shown, Octane2 similar)
Rx Monitor  Display Monitor To Hospital Insite Analog Service Laptop Mouse Keyboard Trackball
- - E-Stop, Intescamm,
Modem Line Jack (RJ11) Senvice & RS422 Scan
KEy Buttons
To Hospital DICOM Metwork ffq——
425
EMC
Bulkhead
PCI Cardcage 52
Dual Head Dual Haad
Graphies Card Graphics Card XTALK Bus Pl Ethemet Card [|] | Law | Intercom
[Slot 3) | Transeawerl Board
Quad XIO Serfal Cand :l T Pa—T—
Module (Slat 2} -
j Service
Modem
L 3| Data Cable sarial & audia
Frontplane Module
B30 User Drive Assembly
System 5CS| Terminator
Module Jz1 || seral,
Ay
KTALK BUs sestal i
Seral 1
audio
o
Seral 2 - F
an
e
Aszembl < = Keybaoard
T U 5 Ao in L [,
W Uira SCSH1E Mo Audio In & 5Csk1 [[scsk
K -SRUs
g BootLink
E
Power Supply & Fan Enemet 100100
Module Sase T VME Chassis (ICE Box)
N Seskd Ly I Power PC (RIF) Bd|
SGI Octane Workstation 250 {Matoroia)
{1 DIP PMC 4pPn
Baard X-Ray
 r—————— B Abort
Tga':::; 1 sesl Su-0
SR pasM L] ax =2
1 eS| .
b Fast Ethernet AN Recene
. 104100 Base Tx. from DAS
_a | Contral LAN from Gantry/Taole {RJ45) Four Port MVME (Moer-aptic)
"W [ Coamal Cable UTP to 10 Base 2 LAM Switch 2300 CPU
LAN Transcelver £ Memory
10Base T
L’\ Image Generator
VMEBUS ) Board {Pegasus)
EMC
rev. 050201 Bulknead
Refered to 2295




R Monitor

GOC1 Global Console - Octane2

Display Monitor

To Hospital DICOM Network

s TRACKBALL
==
1
1
os [

Recon Chassis

e THcT]
PCI Cardcage
Dual Haad L e XTALK Bus PCI Ethemet Carg LAN
Graphics Cand Graphics Card _‘/ (S0t 3) = 11 1 T'JnE:Eh’E'!
Quad X10 Senal Cant il
Module (a2 :I
Frontplane Module
IP30
System
Module
- Ethernet
Senal 1 Switch
Senal 2
DriveBay (T (eysoms
Assembl Eyhea
o L H | AudioinL
w jrascerie o 2| adonr
: ;
Power Supply & Fan - [ Enemat
Module e
. sCSE H e
SGI Octane Workstation —‘ W
]J To Camera To Gant
g To Gantry/Table Ty
CD-Drive
To DAS
[[] Terminator

GOC?2 - Lunix Console

Referad 1o 229644




OCHIZIZ.

« O02HYL AT LTIE Host, SBC, RIP
¢ 02%LY AT LTIlEHost, RIP

DNDEAVR—HRUFZCPUNHY . ZOCPURIIEZLAN switchZ#EHL1=. LANBIEIZL->T
aASa=H—iavhfThhTLVET,

Fi=. LEEEDO KOV R—2 & Serial Expansion moduleZ##H L=, SCSIZAVIZ&>TH
EfSshTuhET,

ICE Box (Image Chain Engine) NMRIP, SDC, IGMD & BoardIXVME buslZ&>T&EES
DEZREZERLTVET,
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System Boot-up

ICE

RIF’

Command
Monitor

PEG IG

STCIETCIOBC

Appllcahons Appllcat|ons Apphcauons Appllcanons Applications

DAS/HSC
DCB/CCB

N

Firmware

@C,-\/

*Some systems may use SGI Octane2 computers, with the IRIX Operating System

L\ij-o

DLARIVITE

ERIE. S RATFLHINT—FT
REMNDS LDOADLARLEA
TOS#A—KL., 77r—i3
THETERLT

FRENDLAILIL,
Command Monitor .
JL BV Applications L)L &
FEENET,
ZLRIIZEDT
LIFENENRERY, ZOLA
ILTRIMETTELMN?

F-. BLRNILADBE A EF
EELELLD,

TXI%. Boot UPDIEF T,

osLA

RITTESZ

started

oC ICE(RIP) Pegasus IG STC/ETC/OBC DCB/CCB
1.Eower up 1'.Power.up 1.Power up 1..Power'up 1..Power.up
diagnostics diagnostics diagnostics diagnostics
2.Wait for serial LR (ROl
2.Boot Linux or IRIX in’ ut 2.Wait for ICE boot- [resident 2.Wait for input on
from OC disk p_ . up VxWorks. Wait for [CAN Bus
activity :
input on LAN
3.Start CT 3.Load VxWorks
Applications and applications
software software via the LAN
4.Find and initialize 3.Boot VWorks off
the Pegasus IG
of ICE
Board.
4.Start up Artesyn(¥) 3.Applications 3.DCB/CBC
: 4.Apps load through |firmware s )
controllers via the the ICE downloaded and initializes via CAN
Table/ Gantry LAN € ownloaded a bus

* Artesyn Technologies &4t 4

VXWorks(F74TvH 27 —4R)
7 A)HERE WindRiver DY T ILEA LA RL—TFT AV T O ATLT, BLVREENEREINSME
E-E RN FTLLFEHONTET ., NASAIXTREFEID OS # K EFEHICE-TEI-, 1997FD v—
RINRITF7AVE— PRIDO AE) vk EOFEY T T T7(E VxWorks ETEILTLNVS,
ﬁﬁ’cli\ VoIP, JL—4, EERybT—2, Oy, EEMSR. HEMEFEH. EERFIOALGLTTY
ANREHZDHAAAAVE 1—FBEIZHLANLNDLSITHE->TETLNS,
H8: D) —BRBHA[D,FRT 47 (Wikipedia) J & U
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System Resets

HYILRATFLEDAZA = —
avhhkbHni-FF {° Diag
A ®OFirmwareZxLoadL7-#.
3HLLIE | GantryD EREY]
YEEERKZARICIE
“System Reset” T&HHR—F
MDHW ResetZ=EML
Firmware DERZEL TLVE
-a—o

Flash
Download

DCB. CCB. ETC. STC., _ A isior

®RU., OBCHR—FDF7T)Hor— P
3> R U characterization =t
parametersi&. #>R—F it
FLASH AE!—[ZR+T7EH

TWEF . ZLT. ThiL,
System DiskIZR 7SN 577
AILERILTHIDLENHY
ij_o

RRARARARARARARRAR

LEROIEEFHEEICT B2 RFvFN—Foz7N)2vbEhdEE, T74/ /LD Version
( Unique ID & FLASHIZ$1F% CRC(*)#%System Disk LD 771 JL& LLE) D/A—Sa %k
R 51—T1)T40 BEIMICEMELET,

CCB characterization file [&. Unique ID ®71=I[Z Collimator @ serial number Z{#L>, fth
DI7AIVEE>THRDONS,

CCB aperture char file [, IHEL AT LIZHNTWSAA—FBEFDIT7AIL T, ThlE
LFCh oD I7MILTIEHYFEL A,

fiE> T, characterization file A% & X T LT 14X osystem state| ZFEWMGE . S AT LI, 7+
ViR—F FLASH A&)—EDI7AIWEL AT LTAARYIZ7vTA—RLET,

WIZ CCBERMLIZBEIE S AT LTARYLEDT7AI)L%E CCBIZ #ooB—FLET,

B3 BIZ. Flash Download Tool [&. Y ATLTFARILEDT7A4IL & ZER—KDFLASH »¢E
J—EDT7A4ILED FEAZESD ToolTI .

ZDY—ILIE, VIR 7 DVersion Up#IZl E. £L<IXCCB. DCB. STC. ETC. Ff=I&.
OBC #X#LI-5Ea T FERALET,

CRC:
@ 7T {ARE Cyclic Redundancy Check: E#i 9 5iRUERE I 5= DRYBRHEFFTD—FE, 82




TA)— A TFUR
SO AVICEBEERYT DR —2RFET S-OICBEGHRANGINTOET,

XBEIA—LTYVS

XIREDFMEEILT =D Performix(Gemin)IZ DWW TIX 2B EERA LG =B B,
Performix Pro(Hercules) DLW\ TIESEMERLEMN =G5S VATLANX BEI+—LTYT
FERTHAVE—DFHLET,

4%(ZHercules|ZDWTIE, IA—LT7 YT 2 ETIZRABICAT DO KELScanzRITLI-EE.
BTV RETIEELHYET DO TEELTIEELY,

T4T—IFx)IL—La>v

COF)TL—2aviE, BB X BEXBORBRFELIFIATFVAD—EELTGEDI VD
ZT7IZESTIaAEONET, Dz RL—2-Fx)TL—230([FT7U ML Detector, EEHIMND
ERERY—ILTHY., BEBROELHEREICEELET,

I7—Ab-Fw)ITL—3>
‘FastCal [, 1 A—CDREBEEREDE=DIZI+r—ZI I F7vTRFrvr, Dz RL—4Fv
JyIL—iay, aY r—a2F%xx)JL—3y, R, Fast¥¥)IL—L3 dEa8HET,

‘FastCal [XDetector®F = v 99 51=HIZ6 ¥y AEBIZEBFHHATY ETWLLELIDTR
R T zAILES, EEAvE—UNRFRINET,

‘FastCal {79 dE, VAT LIZDASTR—R AR/ QY A—E—-F T —a  mRax=xE
LT, ZDORICHELXYITL—ar L BIREWET,
F9 . O—IK-9F—LTYT AFv - JAMPRRTENET,

FE: J7—AMFX)IL—LavDBRAF YU T TICIF AL EEEH A,

X REREN200CRKFBEDHZE . VA—LT7VTHRfThh, RNTYIRL—42-F¥)TL—
LavhiMiThnEY,

RIZRAT—24 RO DEND RIBRETHENET . YAT—04 RV IEERICLTHEBE
RHYET, BNICES>THFYITL—23> - T7MILDBMELEONEIENH A= TT,

24 BE5fSIZ1/E Config BIE CERESNTkV DF¥)ITL—23 5 ETLET,

EERAAT4CHS590°CTHAEE .. RIDIA—LTVT Ozl —4—-
Fr)IL—2ay, /A4 — IV F—BENERORIZOA—LTYTEENR RSN, VAT
LIEEBMO9A—LTVT - RAEXYETHNVET,

DRATFLIF IR —E— X)) TL—a %18 BRICEIZETLET,

EIRMB90°CMNSTTTCTHABEIE. 9A—LTYvT I HEARTEIN, VAT LITRDYA—
LT7vT AEXv twybhETLE0NET,

65 A IR BOREFART B=HIZO+—LTYT I, Z AD—TXv LM THONE
T,

FE8 HL. REEMGantryD BRI UIN TV TDetectorBNR A TULNDIGE . BIREF AN THBHX
BEIA—LTYVITERITTHET2HRFO>TTSIL, ZhIZ&>TDetectoNNBEEDEEIZ
RYFEY,
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FASTCAL

FastCal (X, 1 A—CDREHERDE=OIZOA—IVFTTvTRAEXYY, Dz RL—
AExy)IL—ay, A rA—2Fxy)IL—3ar, R, Fast¥y)IL—av%
EHFET,

'II >,
FlowchartZZ B LTS == =52 255 =25 @
Adobe Acrobat 7.0
Document

Converter Board Check

AT LI, 478 L UV48ROv kD Converter cardDIDESEZF v L TLNET,
COFyITIE, BEDcardDIDFE F EDAS Gain CalhxZICEEINIZBFD
IDESENELMNEINEEELTLET,
eldentifies:

—Boards 47 (Channel 762)

—Board 48 (Z-Tracking Channels SDAS:763-765 or MDAS:763-768)
*Checks Boards ID From Last DAS Gain Cal
*GE Sys Log - Board(s) Swapped/Changed

—Prompt To Run DAS Gain Cal

DAS Gain Cal
Characterizes DAS Gain (range 1-31) Differences
—For DAS Channel 762
*Determines Gain Independent Blocked Channel Threshold

—Z-Channels (SDAS: 763-765) (MDAS: 763-768)
*Determines Z-Ratio Correction Factor For Each Gain

Mylar Window Check
1st Scans After Tube Warmup
—Checks For Contrast or Foreign Material
—Prevents Calibration Corruption
—Four One-Second Scans — No Tracking

*Blockage - Error Message Will Notify
*No Blockage - Target Temp. >= 5000 C?
—Yes > Auto mA Calibration Check
—No > Warm-Up 1 Scans (3 Slow Scans)

Auto mA Calibration Check
*Auto mA Calibration Check
—7 days Old — Auto mA Calibration
—< 7 days Old — Target Temperature Check
*Target Temp. >= 700°C
—Yes - Auto Z-Slope Check
—No - Warm-Up 2 (7 Slow Scans)
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Auto Z-Slope Check
*Z-Slope Check Every 6 Months:
—Used To Determine Gain Of 16 Individual Cells
—Compensates For Gain Differences
*Potential Rings Due To Varying Slice Thicknesses
—Calibration Creates Two Vectors
—Creates Diagnostic Exam of 1 Series With 8 Scans

Final Preparation

*Sweep Scan w/ Collimator Calibration

—Eight Sweep Scans (For Each Aperature & Focal Spot Combination)
*Mini Scan

—0.1 Second Scan w/ Tracking On (For DCB To Compute New Focal Spot)
*Blocked Channel Calculation

—Creates “Blocked Channel Threshold”

—Compared To Normalized Signals During Scanning

—Tracking Can Shut Down If Too Low

FASTCALS
*Three Sets of Scans (FPA, Clever Gain, Air)
—Tracking Occurs But No Blocked Channel Checking
*Floating Point Amplifier Scans (3 Scans)
—Converter Card Check (2 Sets of FPA w/ 3 Gain Levels Each)
*Clever Gains Scans (50 Scans)
—Done Only on Patient Channels (1-762)
—Checks 31 Programmable Gain Levels (Based on mA & KV)
—Creates Look-Up Table w/ KV, mA, Gain Values
*Air Calibration Scans (16 Scans)

IQ Check
FastCal also performs Daily IQ Check:

*Compares the center 30 channels of today’s FastCal vectors to yesterday’s
*Detects significant gain change that could cause artifacts
*Posts message if check fails

*Updates files regardless of check result
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“Faster” CALS
80,100,120,140KVD A, fEBE THEAL TLVHKVIET FastCalz Rt h(ECalDFrfE£5E
fcEET,
*Process:
—Shutdown Applications
—Open Unix Shell
—su — root & password
—reconfig
- LB KVEEIT EIRT 5,
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X-Ray Tube Heat Soak, and Seasoning

Heat Soak ZL T Seasoning 7O 3 Al&. XR-Tube DSATEILT =D @EENH X
Fr>JORIJLT. tube spitsDFEEIKRIZK>T H—ERIUNTVET,

ZO7OraLIE BT H3D2DT—XMSHRTVET . XR-TubeDIEFFICKH>T 2 —
TR R NTGAEIF BIGYET,

Z7atXI(E, X (undissolved gases ) #frEL. MADA—/N\—O—FDFELEEZZ R
INRIZE B=OIZTVET,

heat soakM#& T. high voltage stability test (Seasoning) H%. ZMDXR-TubeMEELT
WAHILEHERT H=0IiThnb,

Tube Warm up

Tube DA—3249 7y 7T 7x—X(& Tube Heat Soak & Seasoning [ZX T, oKWY &
XR-TubeDREZE LIFA-OIZEHELFET, ZDITz—XIE, XR-TubehA2ELETTY
YD TOXRBHTRET D, 3—TIMDIA—CHFHR/INRIZT H-HIZ, FEICEET
H5,

Heat Soak
#FHLLIXR-Tubeld. 71 X(undissolved gases & &A TS ELNEL, ELEATLVE
B.ENIEIBEDT—IEFESEFET, heatsoak7z—XNDBEMIL, BEF(i.e. tube
Spits)DFEEZF R/ RIZT H=-HIZ. HREEZSLET,
Heat SoaklZld L FD3D2NI7x—XEEATLET,
Additional tube cooling#® 2 47 -7t —X DM ETIEALID T Heat input & Anode
Soak &+ IE, dynamic seriesTEITEN S,
Heat Input
ZD7z—XE 2—TIFDRBE—METRELT LIFET,
“hiE, HR%ER<{(de-gassing) f=H(Z 24—~ vk RU XR-Tube DD E D E &S
SUBICIEBLET, ThERBEIZ, XR-Tube® “getter” MA RERINT BF=6I(Z.
TOEEREFETMESNS,

Anode Soak

CD7—XE, BRBE—NDI—7TINERE R HARZIREZEERE. R
“getter’ & A RADRINE HHFLFET,

Casing Soak

ZDI7x—XIZENT, XR-Tuber=ZwhE. BABE—MFETEEZLITET,
COERIZEWT #BAMIILHNDOHTANBERZAAILIZRINTEET,

High Voltage Seasoning

High Voltage seasoningld. Tubeq >4 —rRAIZH SN BEL N Spits DR E &75H/INETE
YAV A XHFERIESEFT,

B2, ZOETAUMNE, BEHEIFEHT BHIIZXR-Tube ML EL TSI EEHEET H1=6
2. Y—EXNERALET,

(*) Soak : BI[DITBICLRBEIERBLWIEVNTHS,EETND
(*) Seasoning : KM DEZIE; (B L ~D)EIE.

87



Characterization
Characterization [&. Cradle or Elevation or Tilt B{ED/\—YERZHLI-EE ©OrSTIL
aA—TAVTBEIZITVWET,

Characterizationl&. Cradle or Elevation or Tilt B8 D #IZE 1k ( position or velocity)
EOI=OITITHhIET,

ZNTAERE 2 DDINGA—EDE=HIZEFTLET,

RPD/NTA—A(F, zero-position(offset) TT,
JL—RILDIFZEIE home” IRPLaV T, “T—TILEX"DIFE [LFull Down R ar T
TitDHZE I GantryEIZHEESN I EIZRY, Toa—4 T “T—JILES"E“IL—FIL”
DEEFEHRE RT2avA—3T T EFEREFARYET,

%F 2 DINTA—EL, EfRHEIEIE (linear correction ) (gain) T,
I a—FRAT—)LMEBRE (in the case of cradle ) LEDFHEIZHYET,

System ID Module

Octane®Frontplane ModulelZDLYTLY4System ID Module ¥ D1 =—%72IDI&
Option Software MODIZ £FRAFhET,

A=—VRIDEEEFAFENT- MODIZ, DY A THEATERRYET,

System fan

Metal frame

Drive bays \ g
Y \

N

/
System identification

module
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