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DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

2–1 SCHEMATICS/INTERCONNECTS

REV 8

MR2 A15 A20 A3
BROADBAND EXCITER

46–264230G1–D, G2–E

Description
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DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

3–1 SCHEMATICS/INTERCONNECTS

REV 8

MR2 A15 A18 A3
BROADBAND RECEIVER

46–264232G1–B, G2–B

Description
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DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

4–1 SCHEMATICS/INTERCONNECTS

REV 8

MG2 A16 A6
MG2 A16 A7 A3

SPECTROSCOPY ADAPTOR
46–264272G1–A

Description
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SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

5–1 SCHEMATICS/INTERCONNECTS

REV 8

MG2 A16 A7 A2
SPECTRO T/R SWITCH

46–264762G1–B

Description
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GE MEDICAL SYSTEMS

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

6–1 SCHEMATICS/INTERCONNECTS

REV 8

PP1 A13
SPECTRO BROADBAND 20dB GAIN BLOCK

46–264814G1–A

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.

15 VDC BIAS PATH

15 VDC BIAS PATH

J2J1

TO AR9

TO SPECTRO PREAMP FROM RECEIVER BD

15 VDC BIAS PATH

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

DIRECTION 15370

SIGNA ADVANTAGE MULTI–NUCLEAR  SPECTROSCOPY SUBSYSTEM

7–1 SCHEMATICS/INTERCONNECTS

REV 8

MR6 A2 A4
RF INTERFACE

46–264818G1–C

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 (Fist1rtn, 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
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GE MEDICAL SYSTEMS

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

8–1 SCHEMATICS/INTERCONNECTS

REV 8

MR1 A3 A7
POWER MONITOR I/F

46–264820G1–B

Description

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

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

9–1 SCHEMATICS/INTERCONNECTS

REV 8

MG2 A16 A7 A2
SPECTROSCOPY PREAMP (Phosphorus)

46–264862G1–B

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 +15 VDC
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.
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GE MEDICAL SYSTEMS

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

10–1 SCHEMATICS/INTERCONNECTS

REV 8

MR6 A2 A2
THREE BAND LOW PASS FILTER

46–264866G1–B
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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

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

11–1 SCHEMATICS/INTERCONNECTS

REV 8

MR6 A2 A7
RF INPUT

46–264920G1–A

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

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

12–1 SCHEMATICS/INTERCONNECTS

REV 8

MR6 A2 A5
SENSOR DRIVER

46–288004G1–A

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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SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

13–1 SCHEMATICS/INTERCONNECTS

REV 8

POWER I/F PANEL
46–301698S

Description
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GE MEDICAL SYSTEMS

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

14–1 SCHEMATICS/INTERCONNECTS

��� �

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

DIRECTION 15370

SIGNA ADVANTAGE  MULTI–NUCLEAR SPECTROSCOPY SUBSYSTEM

15–1 SCHEMATICS/INTERCONNECTS

REV 8

MG2 A16 A7 A2
SPECTRO TR SWITCH

46–321316G1–B

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

SCHEMATICS/INTERCONNECTS16–1

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 2143715–2

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

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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SCHEMATICS/INTERCONNECTS16–2

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 2143715–2
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SCHEMATICS/INTERCONNECTS16–3

REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 2143715–2
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REV 8

SPECTROSCOPY ANALOG SENSE BOARDS, # 2143715 and # 2143715–2
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