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Description

The Spectroscopy BroadBand 20 dB Gain Block was designed to augment receive channel gain from the
RF Preamp to the RF Receiver. Located at the Penetration Panel it provides roughly 20 dB of signal ammplification at
all frequencies of multinuclear interest while ensuring a total noise figure of less than 1 dB for the composite receive
channel. In general, the +15 VDC bias applied to port J2 (Output) enables the active device for proper RF operation
over the frequency range. Capacitors C6 and C10 accomplish DC blocking at the input and output of the device while
inductors L5, L8, and L11 act as RF chokes. Capacitors C7 and C12 route any residual RF in the DC bypass path to
ground. This configuration bridges the DC supply from ports J2 (Output) to J1 (Input) so as to supply DC current to the

preamp.

As a continuity check with no bias applied, the DC resistance at ports J1 and J2 to Ground (common)
should be observed infinite (1 to 10 Megaohms). The resistance measured through the device, J1 center conductor to
J2 center conductor, should be observed at 4 to 6 ohms.

EXPLANATION OF +15 VDC PATH FROM RECEIVER BD. TO SPECTRO PREAMP

Ji
TO SPECTRO PREAMP

15 VDC BIAS PATH

15 VDC BIAS PATH

N

TO AR9

A 15 VDC BIAS PATH

J2
FROM RECEIVER BD
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Description

The RF Interface Board connects to a bi—directional communication (Bicycle) link via connector J6. The
RF Interface Board serves as an interface that controls/monitors the Spectroscopy amplifier when commanded by the
host computer and it links up with the power monitor to inhibit the Spectroscopy amplifier output in the event an unsafe
condition is detected. This board communicates with the power monitor by sending an echo of the Unblank signal. If
the unsafe condition is detected an Rflock signal is transmitted to the RF Interface Board which in turn generates a
shutdown signal to inhibit the amplifier output. As long as the shutdown signal is not cleared, the Unblank signal will
remain inhibited from being applied to the amplifier.
J1 — connects to the band selectable filter (Fistlrtn, Fist2rtn, Fist3rtn, +15 VDC)
J2 — connects to the Power Monitor (Ublks*—p/n, Rflck—p/n, Rflck*—p/n)
J3 — connects to the dynamic disable board (UBLNS*-P/N)
J4 — connects to the power supply (+5 VDC, +15 VDC, Common)
J5 — connects to the BroadBand RF Amplifier
J6 — connects to the bi—directional Bicycle link

7-1

SCHEMATICS/INTERCONNECTS



| I il 3 I 4 5 7 | 8 | I I q 9 I GENERAL ELECTRIC 46-264818-S
“OH ENIM UNLESS OTHERHISE SPECIFIED USE THE FOLLOWING © - REV AD TIE | CONT. ON SHEET 2 SH NO.1
N A4 e 46-764816-5 SCHEMATIC DIAGRAM
R119 M6 A2 15-208608 Jems | peoms | mes RF_ INTERFACE _BOARD
J6 16K v o B s CONT. ON SHEET 2 S M. 1 | FIRST MADE FOR SPECTROSCOPY-AMPLIFIER
/ ¢+ FORO-P P/L ISSUED
18 +—prp —— 76-26981861-C
19 ¢+—
2 [} ADDRESS DECODING 1
Ty
57 RD-@1Hx [ 2857
ADR1-N 1SRST16BY 2 26L5%2), ADRD 1
B¢ L 2 UR-@1Hx
21 ¢+—— {2-8373
8 14 T ols ADRL . WR-03H« oA RD-02Hx
R119 X - g -
oK 15 ! +5U 2-F73 FDR2 L [2-p3]
. 14 Le | ! RD-03Hx
» ADR2-N RST16BY 3 s ADR2 2-F3]
¢ mRop L7g |
BH— n !
R119 L se] L AR
10K 3 |
" 13 12
24 ¢+ FORSN RST16BY EE"
30 @ —PEADEN -
R119
16K
READ*-P 12RST168Y U85 1 Ues
3t 3 BD-RD
. STRBEX-P RS5 usg NGt 2| Lses
35 ¢+ NN 2 261532 S84
s 4 T 3 REFD
W C
14 1 use
R118 I ] STRBEX 2 3 1
o STRBOX-N 11RST16BY 15 X A 2)Lsa2)3 RDORSTB=
* & RLL7 X 18 1
27 @4 STRBLE-P AA L STRBL Lo
7 PR READ
R119 . !
16K | STRBX
[
. 10} R116 |
28 ¢+—STRBLEN RST16BY A
4.7K
FROM CPS
(GRADIENT CAB) < 588 uss 5V
—_1E@s— STRBx 1INo-2 STRB
S04 =5
R70
& DATO-P 1K
1 ¢+ n >
R127
. 2 5%, UBLKS* 1. U8? 2 vaLksxp U2
2 s DA tepsTi680 . j/\( < DA Cz+e1—H Ea it v m— T QP
& o
34 DATI=P % . . 1N1U10%un 2 ATe-P 13 N3 uun_:’g UBLKSKN o, HONITOR
3 | 13 DAT1 7| [3 ATe-N N OUT2P2
R127 15 N2 ouTip . 10
10K 9 I e out2k8 R ouT3— 7
15 -5 -N ouT3
6 ! ls DAT2 M OUT2p3- = 3487 urel Lt
4 @4 DATIN 14RST168Y 7. ! 0uT3| 13 J6
¢+ | ouTablk AT2-N QUT4p+ ACK®-P -
& = EN EN —  —+¥
X3 n @ | 387 gral 1 AT3-P oo 10 CPS
R127 3 ! u DAT3 o EHHAB AT3-N I ACKRN o oy {GRADIENT CAB)
LGNDI; .D—' A’B_C/D HHEL
6 €+—DAT2-N 13RsT168Y |’ |4 |12
S DAT3P BD-RD
¢ B BD-HRx
R127 DAT@-DAT?
16K V £2-a23
& DAT3-N 12RsT16BY NOTES:
8 €+—arap 1.UNLESS OTHERWISE SPECIFIED:
94+ ALL RESISTORS ARE 0.25M, 5%
2H12? AND ARE IN OHMS
16K ALL CAPACITORS ARE IN MFD
2 lzjé_lsgz U1es ALL INVERTERS RRE IN7484
L DATAN 15psT 168U : 3 DAT4 | AT4P mﬁﬁug“ﬁg’%ﬁ"ﬁﬁ%ﬂfﬁs ﬂeﬁégm%"““ ALL DIODES ARE 1N4148
10 €+—parep e ouTip3 N NCREASE WAENEUER £ 18 CHANGED. 2.% INDICATES AN ACTIVE LOW.
114+ 5 14 | 33 out2lE P PCN_# - - 158492 | 158687 | 171340 -
I k] DATS 15| 5 -N
Rlze 154 IN OUT2pg = w 24JUL89 | 21SEP89 | 16JANS® | 27FEBS0 | 31DECSD | -
18K | oUT3! SHT
5 1 ouT3pil X ': 2 | A AR AB AC AD -
12 €4 DATSN 11RsT168Y |77 [ DATE 3487 urs i Ik
13 ¢+ DATE=P ! ouT4
¢ > 10 | EN EN
u DAT? A/B_C/D
R127 3 2l
1k LEND 4 ! | | PRINTS TO
BD-RD
14 €—DATE-N 18RST168Y 1|2_-d‘:>_I ' AB | 6J0___16JANg0 740
15 ¢4_DAT?=P BD-WR® PCN__158492
- f] AC | FEP___27FEBSR
12z \% PCN_158687
AD | FEP____31DECS0
16 €4 DAT7N 9 RST16BY I PCN__171340
ot
\. eRe [ _mwmewEe  wel 46-264818-
9/26/89 NILWAUKEE, WISCONSIN woonra | CONT. ON SHEET 2 SH. NO. 1
T T T T T
46-264818-S Iof 3 4 | 5 7 8 [+ & 10 |

TEI HMC IET/IO HREROOHE T



Z'ém_réslébz?_g;m 2 L@ 3! 4 5 ! i¢ 6 ! 7 [ 8 |11 29 [ GENERAL ELECTRIC 46-264818-S

1 1
I 1] UNLESS OTHERMISE SPECIFIED USE THE FOLLOWING : - REV RAD TITLE SCHEMHTIC DIHGRHM 1 CONT. ON SHEET - SH N0.2
APPLIED PRACTICES SURFRCES — —
me w2 A4 ol s | s | e 46-264818-S | pr_inTERFACE_BORRD
v bk s s CONT. ON SHEET - sH M. 2 | FIRST MADE FOR SPECTROSCOPY_AMPLIFIER
P/L 1SSUED
oo COMMAND REGISTER ]
C1-F9 73 ———— POMER ON RESET———)
+5Y
i
U45
PHRON 2| HCT244 |18 D TP1
FLIEL B ; 3 lor TL7705A pori z
FILGT61 §| [; 12 DAz z 5 RESETx
FILSTG2 11 s 4 2
13 7
15 5 D
17 3 D s . SPRRES
5 gg Eﬁl +5V
RD-B1HxX
UR-B1Hx 1-A10]
—E -
1-A7 ] R57
cPs RESET* 1eK
(GRADIENT CAB) >
- \%
12U65
11
u46 13| LSes
HCT244 , |18 ACON J,SN -
4 & [ [16 FAULTRST &5 ,u2s
SHTDUN 5 14 PWRSHDWN SPECTROSCOPY 3
UBLKS 8 12 LAk Q1S RF AMPLIFIER 2
11 9 TP7
13 ? 12U25
_ARASSA —:ﬁ % FISTIRTN \ 13 i
1K B 2 u3
1
; =S
! u3
3
FISTZRTN O i 5
AMP STATUS REGISTER B
f 1 12 u3
> BAND SELECTABLE 13 )“
FILTER
Js use U49
s¢ DOCwELT 4y e N > A\
L B
BROAD BAND 57,‘ : PUNIFLT 6 14 6 14
RF ANPLIFIERY 11 €4 ﬁ;’azl 9:| 12 EI 12 Co
13 ¢+ 1L £ 11 £
e CONRDBK 13 w7 13| s [ ]7 DATS UNUSED GATES
! HTDWN 15 l S 1§| S DATS Rig
+5V 17 3 17 3 DAT?
| IAAALS
47K
RE9 9 RD-@2Hx 9
16K [1-A10 RST168
R18
2 A 15
2 RLB 7K
/e RFLCK=P IAALL r TEST REGISTER 1 S
RIS +7 PLRONRD
120
3t D 3 2 2w e Df uss
= U3z 1
o re RFLCK-N 44 A3 2 ik, L n g'f g'f 5 4 16 ¥ ZE@Q
POMER 4.7 1 _I/( m@s_ 7lp, U38 oo 6 14 *
mntor S 8ip3 L5273 g3l9 E| 12 X
o RFLCK®-N 5%@@ 14 1 DA 13 4L 1 9 ¥ us9
8 &+ I E] : D4 ] ( |— : 5
7K 15 Uss DATS 145 Qs[is 13| 117 DATS ry 3
R17 . | 9U86 SHTDUN1 5 6 DATE 170 qs|ts 1§| 5 DATE
120 6 ! 8 04 DAT? 18] 19 17 3 DAT?
RSTIEB > 1B 10 )53 Pn o™
RFLCKx-P 618 4y 9 [ uss
\’ ¢ A 10 ! Ues VO wpeow 9 1 11
4.7K B 1 uss 4 6 L [i1-s7] 13
_1C | 9 8 5| RESET* RD-@3Hx% 1-818]
3 UBLNS*-P 7R, 12 D_' st TP3
14+ M/ v
4.7K Ues
FRON RI6 I o UBLKS
DYNAMIC 120 10| Lses )
DISABLE RST168
2¢4 UBLNS¥-N BAAAL
4.7 ?gl? uss
RST16B TP4 11 18 UBLKSX -, poo
+5V a4
J4 l | DEVICE CODES
14+ PRINTS TO
17 8 +5U +5V 45V
J‘:EZE J_g?,s €99,C98,C81,C80,C112, J-EZIB C88,C87,C66,C4 ' AB | 6J0_16JANS0 740
El‘j Tséu c111,c107,c108,068,C52, Tséu c7,639,C27 I 1 8 PCN_158482
2¢4 35 C51,632,C31,C48,C47,099 Rc [ Fep_27resse
POUER SUPPLYS 5 ¢ Ssué J, 55 TP2 4 PCN.._158687
2 8.1 +15U hp | FEP__31DECS0
TL77@5A
€56 T 50U | PCN__171340
+& Wik in s | i some ma| 46-264818-5
1A__16JANSO 26/9/89 | NILHAUKEE, WISCONSIN ©oomra | CONT. ON SHEET —  SH. NO. 2
46-264818-S [ 2 [ @3 4 [ 5 [ i [ 7 [ 8 i &8 19 10

7-3 SCHEMATICS/INTERCONNECTS



GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8

DIRECTION 15370
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Description

Note

FMI 60420 REMOVES THIS BOARD (M1040FF) ONLY.
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GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8 DIRECTION 15370
MG2 Al6 A7 A2
SPECTROSCOPY PREAMP (Phosphorus)
46-264862G1-B
/ O
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Description

The preamp provides the first stage of amplification for the MR signal in the receive path. The preamp is part of the
Spectroscopy TR Module which is placed at the front of the head carriage slide trolley when Multinuclear BroadBand
scanning is selected. The J2 RF output port of the preamp requires +15 VDC, +/— 10% @ 100 mAmps. The +15VDC
preamp bias originates in the Systems Cabinet TPS Power Supply and is supplied to the Receiver Board and BB
Receiver Module via the backplane. The Spectroscopy AUX port preamp bias will measure +15 VDC after a Broad-
Band Spectroscopy protocol is selected and pulsed once. The spectroscopy preamp bias is sent down the selected
AUX receive coaxial cable to power the 20 dB gain block and the preamp. The total nominal gain of the preamp is +35
dB, +/- 3 dB, this gain can be measured by injecting an RF signal at the specified frequency with a maximum level of
—10 dBm (nominally this is =30 dBm). The noise figure should be less than 0.5 dB.

9-1

SCHEMATICS/INTERCONNECTS



—

1
\_ L6-264862-5

| TON LlHS — 133HS NO LNODJ \L 46 264862 S
S-298%79<-9% - -
“ON 9NIMBYA UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING:- REV AB TITLE CONT ON SHEET - SHT NO 1
APPLIED PRACTICES SCHEMQTIC DIQGRQM
Lé-208600 46-264862-5 SPECTROSCOPY PREAMP (PHOSPHORUS)
CONT ON SHEET -~ SHT NO. | FIRST MADE FOR MR
MGzatens .35 TO @.4 VDC 46-264862G1-B
v, ADJUST
P2 TP1 vV ADJUST
A ? R6 I _ 1 ? 3 Cw_ ouT YR IN R10 _ _
ANNN—S '\/‘;; 76L05 AVAVAY,
10 R7 100
X 200 4@ @MW
CS o@.5v C8 CcomMm C11 C28 +H C27
?.01 .01 ?.01 @.01 19
¥ ¥ ¥ 235V
| Il 1 T T 392 s
Lz22 K RESISTANCE
MAXIMUM 1@uH _ —_ _ _ —_ —_ DC =
1 RESISTANCE X 8.1 OHMS
OPERATING FREQUENCY oc -
(25.8 MHZ) 8.1 OHMS MAXTMUM CR29
Io - RESISTANCE MMBD2@ 1
97 X
Vb C23 Je
S TO
C17 ) [ . ca7 | OUTPUT I 527 0g
0.01
B J1 X 020 I?,‘?,PF X o GAIN
@ . .01
INPUT FSCHZJLF/FQD _T_ ¥ c4s C1a )K“ i BLOCK |
FROM Ct3 INPUT TUNING — @.8-8PF 20pF 2 OHM DC p—
T/R | —e - Seav ¥ RESISTANCE -
SWITCH 6.0 0.8-8PF — X
¥ 508V 3XK D
- CR35 _| CR36 L6 ADJUST = Tunne = NOTES :
R1o6 W rnooso: A wwsozar < 'S C19 ZR1g R39 1 C34 | C38 = 1. UNLESS OTHERWISE SPECIFIED:
% X 2.01 oM » - 100 200 T2 000 3| 4z ALL RESISTORS ARE IN OHMS AND
RESISTANCE X cu3 18Ul MaxIMUM ARE @.125W, Sx.
_ | ¥  RESISTANCE ALL CAPACITORS ARE IN MFD AND
— S e e oc - ARE 5@V, 10%.
} - - - - - - - - - 8.1 OHMS 2. "+" INDICATES SURFACE MOUNTED
‘j COMPONENT.
1
C43
ALL DEVICES SHOWN TOP VIEW . 2 Sna Cu3
_ DT 200 %
S ADJUST CV 5> 0.5¥
c REVISIONS PRINTS TO
TP3 =
{/ g | o4 AB[DLW 16FEB9@ | 740
G D PCN 1586%9¢
g.3 VDC R4@
S I 10
78L95 U319 L DT X
FSC1@LF/FA ADJUST
MAPE BY o TESKE 7MARE9 QPE%OF;'“LS ﬂE_D_IgQ_L_gY_S_TEM_S_DcI]E#R L6-264862—-S
t9SUED o BECERRA 2MAY89 amaves  [MILWAUKEE. WI. ocorion]oonr on sHEET —  sHT No. 1
4 5

|

TEI HMC IET/IO HREROOHE T



GE MEDICAL SYSTEMS SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM
REV 8 DIRECTION 15370

MR6 A2 A2
THREE BAND LOW PASS FILTER
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Description

The Three Band Low Pass Filter is used to remove the harmonics at the output of the Spectroscopy RF
Amplifier. The Three Band Low Pass Filter has three independent low pass filters. A set of relay switches select which
of the three frequency bands the RF will pass through.

The first band (25 MHz) has input J5 and output J6. The loss within the pass—band (DC to 24 MHz) is <
0.25 dB. The stop—band has a minimum attenuation of 40 dB for frequencies greater than 50 MHz.

The second band (40 MHz) has input J3 and output J4. The loss within the pass—band (DC to 38 MHz) is <
0.25 dB. The stop—band has a minimum attenuation of 40 dB for frequencies greater than 80 MHz.

The third band (64 MHz) has input J1 and output J2. The loss within the pass—band (DC to 64 MHz) is <
0.25 dB. The stop—band has a minimum attenuation of 40 dB for frequencies greater than 130 MHz.

The remaining connector J7 is used to introduce the DC bias for the Spectroscopy TR Module and coil.
This DC bias originates in the RF Cabinet as the Spectro TR Bias signal and is controlled by the unblank signal.
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GE MEDICAL SYSTEMS SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM
REV 8 DIRECTION 15370
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Description

The RF Input board’s purpose is to accept +10 dBm of RF at J1 from the exciter and to provide an adjustable RF Input
to the BroadBand RF Amplifier or the Narrowband RF Amplifier. The J3 output port sends the RF signal to the Narrow-
band RF Amplifier, AT38 adjusts this RF signal level range between +14 to —1 dBm. The J2 output port sends the RF
signal to the Multi-Nuclear BroadBand RF Amplifier, AT25 adjusts this RF signal level range between +6 to —9 dBm.
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GE MEDICAL SYSTEMS SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM
REV 8 DIRECTION 15370

MR6 A2 A5

SENSOR DRIVER
46-288004G1-A
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B
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d3IATIHA HYOSN3S

Description

Note
FOR M1040FF: The Sensor Driver Board was removed by FMI 60420, SPECTRO POWER
MONITOR UPGRADE (FOR PRE 5.4 PRODUCTION SYSTEMS, M1040FF). If Sensor Driver
Board is present in the system then FMI 60420 needs to be performed on the system (4.X — 5.3
HARDWARE / M1040FF ONLY).

FOR M1040FK: The Sensor Driver Board may be present but is not connected or used.
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GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM
REV 8 DIRECTION 15370
POWER I/F PANEL
46-301698S
Description
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GE MEDICAL SYSTEMS SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8 DIRECTION 15370

FILTER RELAY
46-301704S

Description

The Filter Relay Assembly is controlled through the software selection of the frequency and/or nuclei (the NUC Control
Vartiable ultimately overrides any frequency selection). The RF enters into the Assembly at a common point and exits
the Assembly at a common point. Three sets of relays are available which directly correspond to three frequency
sensitive Low—Pass Filter networks. The Filter Relay Assembly essentially steers the BroadBand RF frequency to the
proper frequency sensitive circuitry (3 Band Low—Pass Filter).
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GE MEDICAL SYSTEMS SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM
REV 8 DIRECTION 15370

MG2 Al6 A7 A2

SPECTRO TR SWITCH
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Description

The Spectro TR Switch is used to switch the between the transmit and receive modes. The UNBLANK signal drives
the TR Bias voltage mode. A bias voltage that originates from the TR Driver circuitry (under UNBLANK control) in the
RF Amplifier Cabinet is used to either forward or reverse bias PIN diodes. When transmitting, a positive voltage is
supplied via the transmit heliax. This forward biases the PIN diodes which in turn connect the transmitter to the coil. It
also shorts the input to the preamplifier, which protects it from being damaged by the high level of RF present during
the transmit cycle. When receiving, a negative voltage is supplied is supplied via the transmit heliax. This reverse
biases the PIN diodes which in turn disconnects the transmit heliax from the coil and connects the preamplifier to the
coil.
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GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 21437152

FROM BODY
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PWR SENSOR

FROM HERD
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PHWR SENSOR
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BROADBAND
POWER AMP

BROADBAND
UNBLANKING

NARROWBAND
UNBLANKING

Body Gain—> 7.5K/5.11K * 20K/2K * (1+ 14300/1580) = 1.4677 * 10 * 10.051 = 147.5
If input signal = 40 mVDC * 147.5 =about 5.900 VDC

DIRECTION 15370

Head Gain—> 21K/10K * 20K/2K * (1+ 14300/1580) = 2.1 * 10 * 10.051 = 211.1

If input signal = 40 mVDC * 211.1 =about 8.443 VDC
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GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 21437152

DIRECTION 15370
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GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 21437152

DIRECTION 15370
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GE MEDICAL SYSTEMS

SIGNA ADVANTAGE MULTI-NUCLEAR SPECTROSCOPY SUBSYSTEM

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 21437152
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DIRECTION 15370
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