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Safety Instruction

Terms and symbols 1.1

o N\

ESD

D

Disclaimer

WARNING: Disregard of this may lead to personal injury.
NOTE: Hint for good operating practice.

Figure 1.1. High voltage!

Indicates dangerous voltage. Do not open cover with this label!

Figure 1.2. Dangerous device!

Instruction manual symbol. It is necessary for the user to refer to the manual prior
to the use of marked items.

Figure 1.3. Electrostatic sensitive Device!

Observe precautions for handling.

Figure 1.4. Protective ground (earth) terminal

Used to identify any terminal which is connected to the external protective con-
ductor for protection against electrical shock in case of fault.

1.2

Emergency

The following general safety precautions must be observed during all phases of
operation and service of the AQS system. Failure to comply with these precau-
tions or with specific warnings elsewhere in this manual violates safety standards
of design, manufacture and intended use of the AQS system.

BRUKER assumes no liability for the customer’s failure to comply with theses re-
quirements and is therefore not responsible or liable for any injury or damage that
occurs as a consequence of non-approved manipulations on the AQS system.

1.3

The mains switch on the AQS chassis front serves as an EMERGENCY OFF. It
powers down the systems.

AQS Technical Manual Version 005 Bruker BioSpin 9 (274)



Safety Instruction

Personnel safety 1.4

Ground connection

1.4.1

WARNING: To minimize shock hazard the AQS chassis must be connected to an
electrical ground.

The electronics cabinet is equipped with a three-conductor ac power cable. Do
only use power cables approved by BRUKER or compliant with IEC safety stan-
dards.

Technically qualified personnel only 1.4.2

Electrical safety

WARNING: Installation and servicing should only be done by BRUKER qualified
personnel. Always disconnect power cable before servicing. Under certain condi-
tions dangerous voltages may exist even with the power cable removed. To avoid
injuries, always disconnect power and discharge circuits before touching them.

NOTE: Operating personnel must not remove chassis covers except as described
in this manual. Do not replace AQS units with mains switch turned on.

User interface, system messages, and manuals require a good understanding of
the English language.

1.4.3

The AQS systems’s degree of protection against electrical hazard complies with
IEC IP20, i.e. all electrical parts are protected against touching.

WARNING: All electrical connectors must be used as supplied by BRUKER. Do
not substitute them by other types.

Lifting the AQS chassis 1.4.4

WARNING: At least two people are needed to insert and remove the AQS chassis
from the electronics cabinet. A fully equipped AQS system can weight in excess of
50kg.

NOTE: Remove some or all of the AQS units from the chassis prior to handling to
reduce weight.

Cleaning 1.4.5
WARNING: Always switch power off and disconnect the power cable before
cleaning. Never power on until all surfaces are completely dry.

Clean the outside of the AQS chassis and units with a soft, lint-free cloth damp-
ened in water. Do not use any detergent or other cleaning solvents.

10 (274) Bruker BioSpin AQS Technical Manual Version 005



Acquisition System

(AQS)

Introduction

2.1

The AQS (Acquisition System) is the logical and succeeding design of BRUKERs
AVANCE concept. The modular construction of the AQR and AQX units have
been unified, higher integrated and more standardized. The flexibility of the AQS
design allows that each AQS chassis can be configured to optimally support all
different NMR needs and applications. Further digital implementation of important
system parts leads to even higher stability, reliability and much more compact
hardware.

This manual is intended for service purposes, although it mostly gives only an
overview. But common NMR hardware experience allows to identify the exact de-
tails. Refer to AVANCE documentation for alternate information.

The channel concept 2.2

The AQS channel concept is the consequent integration and modularisation of the
so called AQX/AQR units like the AQX FCU, the PTS or Schomand| synthesizers,
the AQR LOT, the AQR ASU’s and the AQR ROUTER. It was possible to reduce
the control and routing of important, channel related real time events and analog
and RF signals to only a few dedicated units. All these channel oriented signals
(RF signals, shaping, gating and blanking pulses, dwell clocks etc.) are generated
in the so called SGU (Signal Generation Unit). The SGU is controlled from the
FCU4 via a digital high speed link, which represents the logical successor of the
AQX FCU.

The following diagram shows the consequent implementation of this concept. The
number of analog interconnections is reduced to a few dedicated units. All impor-
tant RF signals, blanking pulses and dwell clock are channel related and follow a
straightforward channel philosophy. In this way, extended and independent multi
channel operation can be performed in a much more transparent way. Less Inter-
faces and units allow a general guaranteed stability and reliability.

AQS Technical Manual Version 005 Bruker BioSpin 11 (274)



Acquisition System (AQS)

The channel concept
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AQS signal path

AQS signal path 2.3

General AQS Chassis 2.3.1

The AQS system incorporates three different signal categories:

Analog signals: These signals are typically RF or audio signals, which may be
checked with a scope. E.g. LO1 and LO2, NMR signals.

Synchronous signals: These signals are NMR control signals for each transmit but
also receive channel of the spectrometer. Most important are the 10MHz, 20MHz,
but also every transmitter blanking pulse, the receiver gating pulse, the dwell
clock and so on.

Asynchronous signals: Asynchronous signals fall into the category of general in-
formation transfer protocol signals. These are RS232, RS485, 12C or high-speed
link signals.

The AQS has been designed to support more than one AQS chassis to allow the
extension of NMR channels, multireceiving capabilities and dedicated NMR appli-
cation spectrometers. This may be selected with the rack address.

The AQS chassis has a left and a right side. On left side a conventional VME 32
bus with BRUKER extension (AQ-Bus, F-Bus) for 8 slots is incorporated. On right
side, a AQS User Bus is able to load different AQS units.

Every slot on the AQS User Bus backplane is hardware coded, so that every unit
can be addressed via its specific slot address. The rack address can be set with
jumpers on the rear side of the AQS backplane ("AQS VME and User Bus (rear
view)" on page 104 and "Rack Address Setting” on page 146.)

The AQS User Bus backplane connector pin assignment is the same for all eight
slots of the AQS User Bus backplane. That means each signal respectively sig-
nalpath is accessible on every slot (exceptions are power supply for BLA2BB and
signals for the reference board).

RS485 Buses (SBSB1), Intra Rack Bus 2.3.2

The AQS incorporates two independent SBSB buses called SBSB_1 and
SBSB_2. The first one represents the system tty10 (classical AQR RX22 control
channel), the second one the tty20.

The RS485 buses are originating at the CCU (SBSB_1 and SBSB_2). They are
hardwired internally in the backplanes and are not any more accessible on the
AQX RS plug. The SBSB_1 is galvanic isolated (SBSB_1_TTL) on the ACB stan-
dard (ACB-S) or PSD, depending on the configuration of the AQS rack. This helps
to reduce interference between NMR RF units and digital units.

The SBSB_1 bus is the main SBSB which controls most of the NMR units. This
are the RX22, all SGUs and the HPPR/2 preamplifier. The SBSB_2 is used for the
control of the ACB and power amplifiers.

1 SBSB: serial BRUKER SPECTROSPIN bus (historical name)

AQS Technical Manual Version 005 Bruker BioSpin 13 (274)



Acquisition System (AQS)

I12C buses, adresses

One SGU which is situated in slot 3 in the AQS User Bus (3rd from the left) serves
as the ‘rack master’ of the AQS user bus to reduce the necessary communication
to @ minimum for the CCU and the subunits. However each SGU is technically ab-
solutely equal to all others which means that they can be accessed separately by
the UniTool. This master SGU recognizes its position automatically and switches
into master mode whereas all other SGUs are set to slave mode. The rack master
SGU reacts to master commands (e.g. power up, init...) incoming via the SBSB_1
bus from the CCU (VME backplane to user bus backplane to ACB-S). It also re-
acts to incoming virtual SBSB commands for devices which do not have a SBSB
interface. See 12C bus.

Internal communication between SBSB devices (e.g. clearing power up errors
etc.) is done via the so called Intra-Rack bus (serial asynchronous bus, TTL lev-
els) with the rack master SGU as bus master.

The master SGU is not only rack master, but it plays also a physical channel (e.g.
SGU1). As SGUT1 it reacts to direct rf channel1 commands from the CCU, as well
as all other SGUs’ react to their specific rf channel commands. Although the CCU
addresses these commands directly to the specific unit, they are routed via the
rack master and sent to the receiving SGU on the Intra-Rack bus.

2.3.3

High Speed Link

For units without an intelligent and powerful microprocessor, passive multimaster
capable 12C technology is used as in the AVANCE AQR SADC, HADC/2 or AQR
ROUTER units. The master SGU drives these 12C buses and is therefore the con-
troller of all non microprocessor units like the AQS BLA2BB, the AQS Router,
AQS REF RX22, the AQS FADC and so on. Incoming CCU (spectrometer) com-
mands for 12C devices are converted by the master SGU to 12C commands.

Example: To set the minirouter located in the BLA2BB, the incoming SBSB com-
mand from the CCU via the SBSB_1 bus is being converted by the master SGU to
a 12C command. This 12C command will set the minirouter inside the BLA2BB.

To exceed the limitation of max. 8 I12C devices a second 12C bus is located on the
AQS User Bus backplane to allow the control of total 16 12C slaves.

The control of the filter settings of the SADC and HADC/2 is an exception. It is

done in the same way as in the current AVANCE AQR system units, via the 12C
bus of the RCU (remark the interruption of the 12C bus in the following figures).

2.3.4

14 (274)

The high speed link (LVDS1) from FCU4 to SGU transfers all NMR relevant real
time events in 50ns time slots to corresponding SGU (e.g. pulses, shapes, phase
jumps, frequency jumps...). Each rf channel is controlled by a separate high speed
link. It is connected via a cable on the front panels of the two units (point to point
connection).

1 LVDS: Low voltage differential signaling
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AQS signal path

Figure 2.1. AQS Buses for a two channel system (internal BLA)
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ADC Data
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*1 = disabled by rack master
after power up or rack init
(slave behaviour)
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Acquisition System (AQS)

Figure 2.2. AQS Buses for a two channel system (external BLA)

HPPR or HPPR/2 Power Amplifiers
<>
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(PSD) —-a extended
Ui
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Synchronous signals

Synchronous signals 2.4

Realtime control-pulses (RCP) on the AQS User Bus 2.4.1

BLKTRx~ (Blanking pulses for power amplifiers)

Each BLKTR must be routed to the corresponding power amplifier. A SGU can
control up to 8 power amplifiers with the corresponding BLKTR. The SGU must be
initialized via SBSB before starting the experiment. Each SGU will apply under
high speed link control the required BLKTR pulse in real time onto the AQS User
Bus backplane. The BLKTR has wired nor logic on the backplane so that BLKTRs
from different SGU can be combined to one amplifier (easy pulseprogramming,
channel concept).

No additional cables are necessary to control the internal power amplifiers (e.g.
BLA2BB). The BLKTR are routed directly on the backplane from the SGU to the
corresponding BLA channel. BLKTR for external power amplifiers may be access-
ed on the front of the power supply and distribution board (PSD).

RGP_PA~ (Preamplifier receiver gating pulse)

This pulse (also mentioned as RGP_HPPR) is controlled by the SGU which is ini-
tialized as observing SGU. This signal is routed via the ACB-S standard (or PSD)
to the observe module in the preamplifier HPPR or HPPR/2. All other non lock
HPPR modules are in transmit or decoupling mode. In contrast to previous
AVANCE systems, the preamplifier RGP will not be connected to the AQR RX22.

RGP_LO~ (Local oscillator gating pulse)

This internal pulse executes the frequency step for the local oscillator (+22MHz).
The pulse is automatically generated by the observe SGU after switching to re-
ceive. It controls the AQS REFERENCE RX22 board.

RGP_RX~ (Receiver gating pulse)

This pulse controls the gating inside the receiver e.g. the AQR RX22. The pulse is
driven by the observe SGU and can be delayed with the spectrometer pulsepro-
grame software. The signal is directly routed from the observe SGU via AQS User
Bus backplane to the receiver. With this signal the receiver may be opened later in
respect to the preamplifier.

RGP_ADC~ (ADC gating pulse)

This pulse (also driven by the observe SGU) controls the ADC data. If the pulse is
activated and a dwell clock is applied, the ADC is converting normally. If the pulse
is not activated and a dwell clock is applied, the ADC generates ‘zero’ data. The
RGP_ADC is routed from the observe SGU via backplane to the ADC. This signal
is specially used for digital homodecoupling with oversampling.
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Acquisition System (AQS)
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DWELL_CLK~ (ADC dwell clock)

The signal is driven by the observe SGU. Every falling edge executes an ADC
conversion. The signal is not generated by a programmable hardware divider like
on the AVANCE AQX RCU, but is now treated as a pulse sequence in the
pulseprogram (FCU4 programmed Dwell clock loop). This loop is running on the
FCU4 and every dwell clock edge is an instruction on the high speed link, which
drives the pulse in the observe SGU. No additional wiring is necessary, because
the pulse is routed to the ADC via backplane. Homodecoupling experiments are
treat as typical pulseprograms.

SEL_ADCx~ (Select A/D converter)

The signal is applied to select a required ADC in case of configurations with more
than one ADC. The signal is driven by the observe SGU and is wired directly via
backplane to the specified ADCs.
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Synchronous signals

Figure 2.3. Pulse distribution on a two channel AVANCE (internal amplifiers)
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Acquisition System (AQS)

Figure 2.4. Pulse distribution on a four channel AVANCE (external amplifiers)
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Receiver pulse separation for multiple receiver systems

Receiver pulse separation for multiple receiver systems 2.5

All receiver specific pulses must be separated between receivers in multiple re-
ceiver systems. These pulses are:

* RGP_PA~, RGP_LO~, RGP_RX~, RGP_ADC~
* DWELL_CLK~ or DWELL_ENABLE~
* SEL_ADCx~

Configurations with AQS chassis need the AQS CHASSIS MULTI-RX version
(Z2003934).

Configurations with AQS/2 chassis do not need a special chassis version. The
separation is done with bus switch on the backplane. The bus switch are either
controlled by jumper or via 12C. Details see "Bus switch for receiver pulse sep-
aration” on page 145
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Acquisition System (AQS)

RF signal paths

2.6

The following RF signals are required in a AQS system:

1.

The RF output of every SGU must be connected to a power amplifier or to a
router/combiner.

Each SGU can be initialized as observe SGU and therefore each SGU must
be able to drive the local oscillator signal for the receiver. Every SGU has a lo-
cal oscillator input and a local oscillator output. The LO is looped through every
SGU except the observe SGU, which is driving the local oscillator.

Several fixed frequencies are generated on the reference board (AQS REFER-
ENCE RX22). These signals are required for the upconversion electronics lo-
cated in the SGU. One reference board can drive up to four SGUs.

The 10MHz output of the reference board is used to synchronize various units
like the BSMS Lock. The reference board switches automatically to the exter-
nal 10MHz input if a signal is applied.

The detection reference signal (LO 2) is directly wired from the reference
board to the receiver.

Figure 2.5. RF distribution
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20MHz Clock Distribution

20MHz Clock Distribution 2.7

Introduction 2.7.1

This section describes the clock distribution for all AQS units. It's very important
for a synchronous system to have a clock distribution with smallest skew between
the different units.

Between the clock source and the various boards the same number of drivers and
the same length of cable must be used.

The FCU3 or FCU4 clock signal is looped through all FCUs and is finally terminat-
ed on the TCU3.

Blockdiagram 2.7.2

Figure 2.6. Clockdistribution for a single rack version
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Acquisition System (AQS)

Figure 2.7. Clockdistribution for a dual rack version
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AQS Configurations

A typical 2 Channel AQS (with internal BLA) 3.1
Bill of Material 3.1.1
Table 3.1. Bill of material
Pos. | Units | Part Number Description MpP@
1 1 2003414 AQS CHASSIS WIRED
2 1 H9489 AQS POWER SUPPLY DIGITAL 350W
3 1 212170 BSMS FRONTPLATE BLIND 12TE MB
4 1 W1345050 AQS POWER SUPPLY BLA 28V 20A
5 1 Z003403 AQS PSM2 POWER SUPPLY MODULE
6 1 27003402 AQS PSM1 POWER SUPPLY MODULE
7 1 H9488 AQS ACB STANDARD BOARD
8 1 H9503 AQS CCU10 COM CONTR UNIT
9 1 H5813 AQS TCU3 TIMING CONTR BOARD
10 1 H9773 AQS FCU4/2 CONTROLLER BOARD
11 2 72778 BSMS FRONTPLATE BLIND 4TE MB
12 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
13 1 Z003570 AQS SADC
14 1 Z002810 AQR RECEIVER BOARD 22MHZ
15 1 Z003351 AQS REFERENCE BOARD RX22
16 2 2003642 AQS SGU
17 1 Z15201 AQS FRONTPLATE 1MM 16TE MB
18 1 715202 AQS COVERPLATE 16TE MB
19 1 W1345049 AQS BLA2BB150/60 20-400
20 1 Z003348 AQS ADAPTER ADC + RX22/FTLP-4M
- 10 25958 SCREW RRCH KR M2,5 x 12,3 MB
a MEC Part: MB = Part contained in AQS MEC-PARTS MB (Z14052)
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AQS Configurations

Jumper Setting 3.1.2

The rack address must be set to ‘Ox1F’ (JU1A to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104
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3.1.3
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A typical 2 Channel AQS (with internal BLA)
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AQS Configurations

A typical 2 Channel AQS with internal PREAMP and BLA 3.2

Bill of Material 3.2.1

Table 3.2. Bill of material

Pos. | Units | Part Number Description mMp2
1 1 Z003414 AQS CHASSIS WIRED
2 1 H9489 AQS POWER SUPPLY DIGITAL 350W
3 1 212170 BSMS FRONTPLATE BLIND 12TE MB
4 1 W1345050 AQS POWER SUPPLY BLA 28V 20A
5 1 Z003403 AQS PSM2 POWER SUPPLY MODULE
6 1 2003402 AQS PSM1 POWER SUPPLY MODULE
7 1 H9488 AQS ACB STANDARD BOARD
8 1 H9503 AQS CCU10 COM CONTR UNIT
9 1 H5813 AQS TCU3 TIMING CONTR BOARD
10 1 H9773 AQS FCU4/2 CONTROLLER BOARD
11 2 72778 BSMS FRONTPLATE BLIND 4TE MB
12 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
13 1 Z003570 AQS SADC
14 1 2002810 AQR RECEIVER BOARD 22MHZ
15 1 Z003351 AQS REFERENCE BOARD RX22
16 2 2003642 AQS SGU
17 1 Z003961 AQS PREAMP CONTROL BOARD
18 1 Frequency AQS 1H2H PREAMP
dependent
19 1 Frequency AQS XBB10F 2HS PREAMP
dependent
20 1 W1345049 AQS BLA2BB150/60 20-400
21 1 Z003348 AQS ADAPTER ADC + RX22/FTLP-4M
- 10 25958 SCREW RRCH KR M2,5 x 12,3 MB

a MEC Part: MB = Part contained in AQS MEC-PARTS MB (Z214052)
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A typical 2 Channel AQS with internal PREAMP and BLA

Jumper Setting 3.2.2

The rack address must be set to ‘Ox1F’ (JU1A to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Guide Rail changes 3.2.3

To change the guide rails correctly please follow the exact order as described be-
low.

1. Move guide rail from pos. 64 to pos. 57
2. Move guide rail from pos. 61 to pos. 65

3. Move guide rail from pos. 67 to pos. 71

50 Ohm Terminators on AQS PREAMP'’s 3.2.4

The AQS PREAMP modules are delivered with ext. 50 Ohm terminators (SMB
plug). The must be mounted as follows:

* AQS 1H2H Preamp: LOCK IN
* AQS XBB19F 2HS PREAMP: RF IN and TUNE OUT
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3.2.5

1. Move guide rail from pos. 64 to pos. 57
2. Move guide rail from pos. 61 to pos. 65
3. Move guide rail from pos. 67 to pos. 71

Figure 3.2. AQS for 2 Channel AVANCE with internal PREAMP and BLA
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A typical 2 Channel AQS with internal PREAMP and BLA

Wiring Information (internal AQS PREAMP and BLA) 3.2.6

Table 3.3. Bill of material

Pos. Units Part Number Description Notes
1 1 Z100052 CABLE COAX LL1030 150MM N/N contained in
AQS CABLE SET PREAMP 1H2H-XBB
2 1 Z100053 CABLE COAX LL1030 250MM N/N (2100183)
3 2 Z100054 CABLE COAX RG316 260MM SMA/SMB
4 1 Z100055 CABLE COAX RG316 800MM SMA/SMB
5 1 Z100056 CABLE COAX LL1030 4.5M SMA/N “2H”
6 1 Z100057 CABLE COAX LL2773 4.5M N/N “1H”
7 1 Z100371 CABLE COAX LL2773 4.5M N/N “XBB”
8 1 Z100138 CABLE RD 36P 1200 MDR
9 1 7100240 CABLE RD 5P 4.5M HPPR/2-ATMA/PICS
10 1 HZ03806 CABLE KOAX ELSPEC 800 SMA/SMA delivered with BSMS 2H-TX (optional)
11 2 7100184 CABLE COAX RG316 14CM 2XSMB delivered with XBB PREAMP
12 1 Z100058 CABLE 25P FLK AQS PREAMP BUS delivered with PREAMP CONTROL BD
13 3 42869 ST KOAX SMB TERM.50 BU 0,25W delivered with XBB & 1H2H PREAMP

Figur 3.3.  Standard AQS 2CH Micro Bay Wiring (internal PREAMP and BLA)
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AQS Configurations

A typical 2 to 4 Channel AQS (with external BLA) 3.3
Bill of Material 3.3.1
Table 3.4. Bill of material
Pos. | Units NE r:[)ter Units for 3rd or 4th clzaenizlgzg?sion written in italics. Mp*
1 1 2003414 AQS CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 Z003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
H9727 AQS FCU4/4 CONTROLLER BOARD
10
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 Z003572 AQS HADC/2 ADS937
13 1 2002810 AQR RECEIVER BOARD 22MHZ
14 1 Z003351 AQS REFERENCE BOARD RX22
15 2 7003642 AQS SGU
16 1 Z14119 AQS FRONTPLATE BLIND 1MM 12TE OB
1 2003642 AQS SGU
1 Z2778 BSMS FRONTPLATE BLIND 4TE OB
1 Z14133 AQS FRONTPLATE BLIND 2TE OB
17° | 1 Z14120 AQS COVERPLATE 8TE OB
18 1 7003624 AQS 3-CHANNEL ROUTER BOARD
19 1 712490 AQR FRONTPLATE BLIND 7TE OB
1 2003624 AQS 3-CHANNEL ROUTER BOARD
20 1 713644 AQS FRONTPLATE BLIND 2TE OB
21 1 7003348 AQS ADAPTER ADC+RX22/FTLP-4M
22 1 Z003349 AQS ADAPTER ROUTER DUAL
-¢ 10 25958 SCREW RRCH KR M2,5 x 12,3 OB
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A typical 2 to 4 Channel AQS (with external BLA)

a MEC Part: OB = Part contained in AQS MEC-PARTS ONE-BAY (Z14122)
b used only with pos. 16 as frontplate
¢ used for pos. 10, 16 19 and 20

Jumper Setting 3.3.2

The rack address must be set to ‘Ox1F’ (JU1A to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Guide Rail changes 3.3.3

Move guide rail from pos. 64 to pos. 69.
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AQS Configurations

Board location 3.3.4

Figure 3.4. AQS for 2 to 4 Channel AVANCE (with ext. BLA)
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A typical 5 to 6 Channel AQS (with external BLA)

A typical 5 to 6 Channel AQS (with external BLA) 3.4
Bill of Material 3.4.1
Table 3.5. Bill of material: Rack 1
Pos. | Units | Part Number Units for 6th charEl)"l(:IS ;:Xr;g;tir; written in italics. MP?
1 1 7003414 AQS CHASSIS WIRED (ECL >= 04 required)
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 27003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD (ECL >= 01 required)
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9727 AQS FCU4/4 CONTROLLER BOARD
10 1 H9773 AQS FCU4/2 CONTROLLER BOARD
11 3 22778 BSMS FRONTPLATE BLIND 4TE OB
12 1 H9506 AQS GCU GRAD CONTR UNIT
13 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
14 1 Z003572 AQS HADC/2 ADS937
15 1 Z002810 AQR RECEIVER BOARD 22MHZ
16 1 Z003351 AQS REFERENCE BOARD RX22
(ECL >= 02 required)
17 3 2003642 AQS SGU
18 1 7003624 AQS 3-CHANNEL ROUTER BOARD
19 1 714984 AQS FRONTPLATE BLIND 3TE 2nd
20 1 7003348 AQS ADAPTER ADC+RX22/FTLP-4M
21 1 Z003575 AQS ADAPTER ROUTER / RX22-BB
-b 4 25958 SCREW RRCH KR M2,5 x 12,3 OB
-¢ 1 25939 SPACER D2,5x16 NYLON 2nd
a MEC Part: OB = Part contained in AQS MEC-PARTS ONE-BAY (Z14122)
2nd = Part contained in AQS MEC-PARTS 2ND CHASSIS (Z14985)
b used for pos. 10
used for pos. 19
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AQS Configurations

36 (274)

Table 3.6. Bill of material: Rack 2
Pos. | Units | PartNumber | o o comerouenson witen ntaies. | MP°
30 1 2003414 AQS CHASSIS WIRED (ECL >=04 required)
31 1 H9520 AQS POWER SUPPLY DIGITAL 450W
32 1 72778 BSMS FRONTPLATE BLIND 4TE 2nd
33 1 2003404 AQS PSM3 POWER SUPPLY MODULE
34 1 Z003402 AQS PSM1 POWER SUPPLY MODULE
35 1 H9530 AQS PSD1BOARD (ECL >= 01 required)
36 2 713644 BSMS FRONTPLATE BLIND 2TE 2nd
37 2 Z13955 AQS FRONTPLATE BLIND 1MM 18TE 2nd
38 2 713954 AQS COVERPLATE 18TE 2nd
39 1 Z003351 AQS REFERENCE BOARD RX22
(ECL >= 02 required)
40 2 2003642 AQS SGU
41 1 712489 AQR FRONTPLATE BLIND 6TE 2nd
2003642 AQS SGU
42 1 712489 AQR FRONTPLATE BLIND 6TE 2nd
43 1 2003624 AQS 3-CHANNEL ROUTER BOARD
44 1 212490 AQR FRONTPLATE BLIND 7TE 2nd
2003624 AQS 3-CHANNEL ROUTER BOARD
45 1 Z003349 AQS ADAPTER ROUTER DUAL
46 1 215357 SCHILD PL GE “AQS RACK ON” Z4K-4466 | 2nd
(Marking Z4K-4466 on left side)
47 1 715358 SCHILD PL GE “AQS EXT RACK ON” Z4K- | 2nd
4467
(Marking Z4K-4467 on right side)
-b 12 25958 SCREW RRCH KR M2,5 x 12,3 2nd

a MEC Part: 2nd = Part contained in AQS MEC-PARTS 2ND CHASSIS (Z14985)
b used for pos. 32, 37, 41, 42, 43 and 44

Bruker BioSpin
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A typical 5 to 6 Channel AQS (with external BLA)

Jumper Setting 3.4.2

I‘

On the AQS User Bus Mainboard Z13601 ECL03 a proposal for the jumper
setting is printed that is not valid. Please refer to the following jumper set-
tings:

Rack 1:

The rack address must be set to ‘Ox1C’ (JU1C to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Rack 2:

The rack address must be set to ‘0x1E’ (JU1B to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Guide Rail changes 3.4.3

I‘

Important Note:

There are two kinds of guide rails within the AQS rack. Most guide rails are of the
standard AQS type (Part-Nm. Z14663). They are used for all full length boards (all
digital boards, AQS Reference, AQS SGU, AQS RX). All short boards (AQR
RX-22, AQS SADC, AQS HADC/2, AQR FTLP/4M, AQR ROUTER) use commer-
cial type guide rails (Part-Nm. 45456).

To change the guide rails correctly please follow the exact order as described be-
low.

Rack 1:
1. Move guide rail from pos. 64 to pos. 29

2. Move guide rail from pos. 49 to pos. 73

w

. Move guide rail from pos. 25 to pos. 37

N

. Move guide rail from pos. 43 to pos. 25

5. Move guide rail from pos. 32 to pos. 44

Rack 2:
1. Move guide rail from pos. 64 to pos. 69

2. Move guide rail from pos. 21 to pos. 20
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AQS Configurations

AQS ADAPTER ADC+RX22/FTLP-4M Mounting

3.4.4

38 (274)

The adapter is not mounted
on its standard position at the
USER BUS slot 1.

To be able to mount it correct-
ly in the 3rd slot, one of the
rear spacers has to be re-
placed by a longer type
(Part-Nm. 259309).

Bruker BioSpin

b SR
Remove black spacer and replace it
with white spacer at new position.
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A typical 5 to 6 Channel AQS (with external BLA)

Board location 3.4.5

Figure 3.5. AQS for 5 to 6 Channel AVANCE
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Guide Rail changes:

1. Move guide rail from pos. 64 to pos. 29
2. Move guide rail from pos. 49 to pos. 73
3. Move guide rail from pos. 25 to pos. 37
4. Move guide rail from pos. 43 to pos. 25
5. Move guide rail from pos. 32 to pos. 44

AQS Technical Manual Version 005 Bruker BioSpin

Guide Rail changes:
1. Move guide rail from pos. 64 to pos. 69
2. Move guide rail from pos. 21 to pos. 20
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AQS Configurations

Adjusting the AQS Reference Board phase 20/80 MHz 3.4.6

The phases of the signals 20 MHz and 80 MHz, out of the two AQS Reference
Board (Z003351 or Z003265) at rack 1 and rack 2, has to be the same. The time
between the negative slope of the 80 MHz and the positive slope of the 20 MHz
signal is a critical value.

Figur 3.6.  Connection between the two racks: overview

r— - - — - — /"
|  10MHz AQS REF Board at Rack 1 (Master) |
I 80MHz |
—p J6 »
: >y : 3
| =
)
| 3
e [ 1 L
length: app. 3m length 8.95m
to be matched (20 MHz)

(10 MHz)

20 MHz Phase

The length of the 20 MHz interconnection (HZ10146) does influence the phase of
the 20 MHz signal at AQS Reference Board / J4 (rack 2). Using a length of 8.95 m
will turn the phase to 0° (360°) and a measurement by scope will show the differ-
ence (+/- 1ns max.)
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A typical 5 to 6 Channel AQS (with external BLA)

Figur 3.7.  Phase difference of the 20 MHz

i o B il s A i o ittt o e Db 1404

:'Chi :2'00'ri1\«’9' . RV .. i 1..0.0.n.55 “Chi _.!' . o \'r'r:'

80 MHz phase

To observe the 80 MHz signals at J6...9, a bandpass filter has to be inserted. The
Mini-Circuits Model SLP-90 and SHP-25 filter, together with the coaxial cable
HZ04057, will select the 80 MHz out of the multiple frequency signal and change
the phase app. 0° (360°). That can be easy tested by using 80 MHz out of the
SGU and observe the phase difference with and without the filter combination,
when the monitor is external triggered by 20 MHz.

The length of the 10 MHz REMOTE interconnection does influence the phase of
the 80 MHz signal on J6...9 of the rack 2. Use H10045 Cable Set 2"d REF for ad-
justing the optimum length. The cable set and the 80 MHz Filter is a part of the 5
to 6 Channel AVANCE Wiring.

I‘

Time between negative slope of 80 MHz and positive slope of 20 MHz
has to be 3.125 ns * 1 ns. The adjustment must be done after every
change of a AQS Reference Board.

Figur 3.8.  Phase 20/80 MHz

| Time=3.125 1.0ns

Y

':'CFH . :2.0.0.va. . . u 1.0.0.'155 “CHi _.|l' R
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AQS Configurations

42 (274)

measurement settings

Reference Board

REF-22

|

CH1
50 Q

CH2
50 Q

Oscilloscope

Trigger to CH1

20 MHz

two coaxial cable

/ with similar length

\80 MHz_

SLP 90% SHP 255

)

50 Ohm
terminated

Bruker BioSpin

55
‘QHZMOW coaxial cable

the phase will be shiftet by 360°
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A typical 2 to 4 Channel AQS HR with RX-BB (4-CH with only 1 Router)

A typical 2 to 4 Channel AQS HR with RX-BB (4-CH with only 1 Router)3.5

Bill of Material 3.5.1
Table 3.7. Bill of material
Pos. | Units NLljDr?l[)ter Units for 3rd or 4th CB:niZIE)Sgr?sion written in italics. MP=
1 1 Z003414 | AQS CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
H9727 AQS FCU4/4 CONTROLLER BOARD
10 2 22778 BSMS FRONTPLATE BLIND 4TE OB
1 H9506 AQS GCU GRAD CONTR UNIT
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 212490 AQR FRONTPLATE BLIND 7TE
13 1 2003572 AQS HADC/2 ADS937
14 1 Z003689 AQS RECEIVER BOARD RX-BB
15 1 Z003936 AQS REFERENCE BOARD 600
7003265 AQS REFERENCE BOARD 400
Z003937 AQS REFERENCE BOARD 1000
16 2 2003642 AQS SGU 400
Z003831 AQS SGU 600
Z003830 AQS SGU 1000
17 1 Z14119 AQS FRONTPLATE BLIND 1MM 12TE OB
1 2003642 AQS SGU
1 212489 AQR FRONTPLATE BLIND 6TE OB
180 | 1 214120 AQS COVERPLATE 8TE OB
19 1 2003624 AQS 3-CHANNEL ROUTER BOARD
20 1 714984 AQS FRONTPLATE BLIND 3TE OB
21 1 Z003907 AQS ADAPTER HADC/2
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AQS Configurations

Jumper Setting

Table 3.7.

Bill of material

Pos.

Units

Part
Number

Description

Units for 3rd or 4th channel extension written in italics.

MP?

22

1

Z003575

AQS ADAPTER ROUTER / RX22-BB

C

8

25958

SCREW RRCH KR M2,5 x 12,3

OB

a MEC Part: OB = Part contained in AQS MEC-PARTS ONE-BAY (Z14122)
b used only with pos. 17 as frontplate
¢ used for pos. 10, 12 and 17

3.5.2

Guide Rail changes

The rack address must be set to ‘Ox1D’ (JU1A and JU1C to JU1E on the AQS
user bus rear side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

3.5.3

44 (274)

To change the guide rails correctly please follow the exact order as described be-

low.

1. Move guide rail from pos. 64 to pos. 73.

2. Move guide rail from pos. 76 to pos. 75.

Bruker BioSpin
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A typical 2 to 4 Channel AQS HR with RX-BB (4-CH with only 1 Router)

Board location 3.5.4

Figure 3.9. AQS for 2 to 4 Channel AVANCE (with RX-BB)
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AQS Configurations

A typical 2 to 3 Channel AQS Solids & HR (with RX-BB) 3.6
Bill of Material 3.6.1
Table 3.8. Bill of material

Pos. | Units | Part Number Units for 3rd char?ni/s :xrtf:!s?o: written in italics. MPp*

1 1 2003414 AQS CHASSIS WIRED (ECL >= 04 required)

2 1 H9520 AQS POWER SUPPLY DIGITAL 450W

3 1 H9500 AQS ACB EXTENDED BOARD

4 1 2003404 AQS PSM3 POWER SUPPLY MODULE

5 1 2003402 AQS PSM1 POWER SUPPLY MODULE

6 1 H9530 AQS PSD BOARD

7 1 H9503 AQS CCU10 COM CONTR UNIT

8 1 H5813 AQS TCU3 TIMING CONTR BOARD

9 1 HO773 AQS FCU4/2 CONTROLLER BOARD
1 H9727 AQS FCU4/4 CONTROLLER BOARD

10 2 22778 BSMS FRONTPLATE BLIND 4TE SO
1 H9506 AQS GCU GRAD CONTR UNIT

11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD

12 1 H9685 AQS FADC BOARD

13 1 2003572 AQS HADC/2 ADS937

14 1 2002812 AQR FT-FILTER BOARD SOLID

15 1 Z003689 AQS RECEIVER BOARD RX-BB

16 1 2003265 AQS REFERENCE BOARD

17 2 2003642 AQS SGU
1 212489 AQR FRONTPLATE BLIND 6TE SO
1 2003642 AQS SGU

18 1 2003624 AQS 3-CHANNEL ROUTER BOARD

19 1 714133 AQS FRONTPLATE BLIND 2TE SO

20 1 714984 AQS FRONTPLATE BLIND 3TE SO

21 1 2003892 AQS ADAPTER FADC+ADC/FTLP-4M

22 1 Z003575 AQS ADAPTER ROUTER

-b 6 25958 SCREW RRCH KR M2,5 x 12,3 SO
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A typical 2 to 3 Channel AQS Solids & HR (with RX-BB)

Table 3.8. Bill of material

. Description a
Pos. | Units | Part Number Units for 3rd channel extension written in italics. MP
- 2 Z14663 AQS GUIDE RAIL
- 2 45867 PT-SCREW KA K25X14

a MEC Part: SO = Part contained in AQS MEC-PARTS SOLIDS (Z14986)
b used for pos. 9, 10 and 17

Jumper Setting 3.6.2

The rack address must be set to ‘0x1D’ (JU1A and JU1C to JU1E on the AQS
user bus rear side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Guide Rail changes 3.6.3

.’ Important Note:

There are two kinds of guide rails within the AQS rack. Most guide rails are of the
standard AQS type (Part-Nm. Z14663). They are used for all full length boards (all
digital boards, AQS Reference Board, AQS SGU, AQS RX). All short boards
(AQR RX-22, AQS SADC, AQS HADC/2, AQR FTLP/4M, AQR ROUTER) use
commercial type guide rails (Part-Nm. 45456).

To change the guide rails correctly please follow the exact order as described be-
low.

1. Remove guide rail at pos. 64

Move guide rail from pos. 43 to pos. 73
Move guide rail from pos. 32 to pos. 38
Move guide rail from pos. 25 to pos. 31
Insert new guide rail at pos. 25 (Z14663)

AR R
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AQS Configurations

Board location 3.6.4

Figure 3.10. AQS for 2 to 3 Channel Solids & HR AVANCE (with RX)
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2. Move guide rail from pos. 43 to pos. 73
3. Move guide rail from pos. 32 to pos. 38
4. Move guide rail from pos. 25 to pos. 31
5. Insert new guide rail at pos. 25 (Z14663)

3

3
(43)
49
55
61
(64)
67
73
76
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A typical 4 to 6 Channel AQS Solids & HR (with RX-BB)

A typical 4 to 6 Channel AQS Solids & HR (with RX-BB) 3.7
Bill of Material 3.7.1
Table 3.9. Bill of material: Rack 1
Pos. | Units | Part Number Units for 5th & 6th CE;;:; g[tl;r;ion written in italics. MPp*
1 1 Z003414 AQS CHASSIS WIRED (ECL >= 04 required)
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 Z003404 AQS PSM3 POWER SUPPLY MODULE
5 1 27003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD (ECL >= 01 required)
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9727 AQS FCU4/4 CONTROLLER BOARD
1 H9773 AQS FCU4/2 CONTROLLER BOARD
10 1 H9506 AQS GCU GRAD CONTR UNIT
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 H9685 AQS FADC BOARD
13 2 72778 BSMS FRONTPLATE BLIND 4TE SO
14 1 Z003572 AQS HADC/2 ADS937
15 1 2002812 AQR FT-FILTER BOARD SOLID
16 1 Z003689 AQS RECEIVER BOARD RX-BB
17 1 Z003265 AQS REFERENCE BOARD
(ECL >= 03 required)
18 2 2003642 AQS SGU
19 1 7003624 AQS 3-CHANNEL ROUTER BOARD
20 1 714984 AQS FRONTPLATE BLIND 3TE SO
21 1 Z003892 AQS ADAPTER FADC+ADC+FTLP-4M
22 1 Z003575 AQS ADAPTER ROUTER / RX22-BB
-b 4 Z003689 AQS RECEIVER BOARD RX-BB
a MEC Part: SO = Part contained in AQS MEC-PARTS SOLIDS (Z14986)
b used for pos. 9 and 13
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AQS Configurations
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Table 3.10. Bill of material: Rack 2
. Description a
Pos. | Units | Part Number Units for 5th & 6th channel extension written in italics. MP
30 1 2003414 AQS CHASSIS WIRED (ECL >= 04 required)
31 1 H9520 AQS POWER SUPPLY DIGITAL 450W
32 1 22778 BSMS FRONTPLATE BLIND 4TE 2nd
33 1 2003404 AQS PSM3 POWER SUPPLY MODULE
34 1 2003402 AQS PSM1 POWER SUPPLY MODULE
35 1 H9530 AQS PSD BOARD (ECL >= 01 required)
36 2 213644 BSMS FRONTPLATE BLIND 2TE 2nd
37 2 Z13955 AQS FRONTPLATE BLIND 1MM 18TE 2nd
38 2 213954 AQS COVERPLATE 18TE 2nd
39 1 2003265 AQS REFERENCE BOARD
(ECL >= 03 required)
40 2 2003642 AQS SGU
41 1 212489 AQR FRONTPLATE BLIND 6TE 2nd
1 2003642 AQS SGU
42 1 212489 AQR FRONTPLATE BLIND 6TE 2nd
1 2003642 AQS SGU
43 1 2003624 AQS 3-CHANNEL ROUTER BOARD
44 1 212490 AQR FRONTPLATE BLIND 7TE 2nd
1 2003624 AQS 3-CHANNEL ROUTER BOARD
45 1 2003349 AQS ADAPTER ROUTER DUAL
46 1 215357 SCHILD PL GE “AQS RACK ON” Z4K-4466 2nd
(Marking Z4K-4466 on left side)
47 1 215358 SCHILD PL GE “AQS EXT RACK ON” Z4K- 2nd
4467
(Marking Z4K-4467 on right side)
-b 12 25958 SCREW RRCH KR M2,5 x 12,3 2nd

a MEC Part: SO = Part contained in AQS MEC-PARTS 2ND CHASSIS (Z214985)
b used for pos. 32, 37, 41, 42, 43 and 44

Bruker BioSpin
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A typical 4 to 6 Channel AQS Solids & HR (with RX-BB)

Jumper Setting 3.7.2

I‘

On the AQS User Bus Mainboard Z13601 ECL03 a proposal for the jumper
setting is printed that is not valid. Please refer to the following jumper set-
tings:

Rack 1:

The rack address must be set to ‘0x1B’ (JU1A, JU1B, JU1D and JU1E on the
AQS user bus rear side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Rack 2:

The rack address must be set to ‘Ox1E’ (JU1B to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Guide Rail changes 3.7.3

I‘

Important Note:

There are two kinds of guide rails within the AQS rack. Most guide rails are of the
standard AQS type (Part-Nm. Z14663). They are used for all full length boards (all
digital boards, AQS Reference, AQS SGU, AQS RX). All short boards (AQR
RX-22, AQS SADC, AQS HADC/2, AQR FTLP/4M, AQR ROUTER) use commer-
cial type guide rails (Part-Nm. 45456).

To change the guide rails correctly please follow the exact order as described be-
low.

Rack 1:

1. Move guide rail from pos. 64 to pos. 29
2. Move guide rail from pos. 49 to pos. 73
3. Move guide rail from pos. 25 to pos. 37
4. Move guide rail from pos. 43 to pos. 25

5. Move guide rail from pos. 32 to pos. 44

Rack 2:
1. Move guide rail from pos. 64 to pos. 69

2. Move guide rail from pos. 21 to pos. 20
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AQS Configurations

Board location 3.7.4

Figure 3.11. for 4 to 6 Channel Solids & HR AVANCE (with RX)
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Guide Rail changes: Guide Rail changes:
1. Move guide rail from pos. 64 to pos. 29 1. Move guide rail from pos. 64 to pos. 69
2. Move guide rail from pos. 49 to pos. 73 2. Move guide rail from pos. 21 to pos. 20

3. Move guide rail from pos. 25 to pos. 37
4. Move guide rail from pos. 43 to pos. 25
5. Move guide rail from pos. 32 to pos. 44
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A typical 1 Channel AQS PharmaScan with 1 RX

A typical 1 Channel AQS PharmaScan with 1 RX 3.8
Bill of Material 3.8.5
Table 3.11.  Bill of material
Pos. | Units | Part Number Description Mp2
1 1 Z003934 AQS CHASSIS MULTI-RX WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 Z003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
10 1 H9506 AQS GCU GRAD CONTR UNIT
11 2 22778 BSMS FRONTPLATE BLIND 4TE 1RX
12 1 2052488 AQX RCU1/4 RECEIVER CONTROL BD
13 3 214984 AQS FRONTPLATE BLIND 3TE 1RX
14 1 Z003572 AQS HADC/2 ADS937
15 1 Z003689 AQS RECEIVER BOARD RX-BB
16 1 2003642 AQS SGU 400
17 1 2003265 AQS REFERENCE BOARD
18 1 Z100780 AQS TUNING COUPLER
19 1 214984 AQS FRONTPLATE 1MM 16TE 1RX
20 1 213644 AQS COVERPLATE 16TE 1RX
21 1 Z14133 AQS FRONTPLATE BLIND 2TE 1RX
22 1 Z003907 AQS ADAPTER HADC/2
-b 6 25958 SCREW RRCH KR M2,5 x 12,3 1RX
a MEC Part: 1RX = Part contained in AQS MEC-PARTS 1RX/1SGU (Z100744)
b used for pos. 11 and 19
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AQS Configurations

Jumper Setting 3.8.6

The rack address must be set to ‘Ox1F’ (JU1A to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104
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Board location

A typical 1 Channel AQS PharmaScan with 1 RX

3.8.7

Figure 3.12. AQS for 1 Channel (TX & RX) PharmaScan AVANCE
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AQS Configurations

A typical 2 Channel AQS BioSpec (TX/RX, with 2 RX) 3.9
Bill of Material 3.9.1
Table 3.12.  Bill of material
Pos. | Units | Part Number Description MP@
1 1 Z003934 AQS CHASSIS MULTI-RX WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
10 1 H9506 AQS GCU GRAD CONTR UNIT
11 1 7032488 AQX ECU EXT SYN CONTROL UNIT
12 1 7052488 AQX RCU1/4 RECEIVER CONTROL BD
1 7062488 AQX RCU2/4 RECEIVER CONTROL BD
13 2 Z003572 AQS HADC/2 ADS937
14 2 Z003689 AQS RECEIVER BOARD RX-BB
15 2 7003642 AQS SGU 400
16 1 Z003265 AQS REFERENCE BOARD
17 2 714984 AQS FRONTPLATTE BLIND 3TE 2RX
18 1 713644 AQS FRONTPLATE BLIND 2TE 2RX
19 1 Z2778 BSMS FRONTPLATE BLIND 4TE 2RX
20 2 Z003907 AQS ADAPTER HADC/2
21 1 47040 ST KOAX ADAPT SMA-I SFT-SFT 2RX
22 1 20910 HYBRID SPLITTER ZFSC-2-4 2RX
-b 2 25958 SCREW RRCH KR M2,5 x 12,3 2RX

56 (274)

a MEC Part: 2RX = Part contained in AQS MEC-PARTS 2RX/2SGU (Z215319)
b used for pos. 19

Bruker BioSpin
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A typical 2 Channel AQS BioSpec (TX/RX, with 2 RX)

User Bus Modification (Chassis Z003414 only) 3.9.2

The AQS USER BUS SINGLE RX RACK (Z213601) in the AQS CHASSIS WIRED
(Z003414) must be modified for Multi-RX applications as follows:

* Remove the resistors R6...R22 (17 pcs.)
* Add the resistors R65...R77 (13 pcs., 820ohm, 0603)

The resistors are located on the backside of the AQS USER BUS. R6..R22 are
between J7 and J8, R65..R77 are left of J11.

.’ Attention: Observe precautions for handling electrostatic sensitive devices
(ESD).

Jumper Setting 3.9.3

The rack address must be set to ‘Ox1F’ (JU1A to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Guide Rail changes (Chassis 2003414 only) 3.9.4

Move guide rails from:
® pos. 61 to pos. 79
® pos. 64 to pos. 62
® pos. 67 to pos. 73

Remove guide rail at pos. 76

External LO 2 Splitter 3.9.5
To supply two AQS RX with one Reference O 6}
Board, the LO 2 signal has to be split with an ex- ZFSC-2-4
ternal hybrid splitter. (g 2{{M Pos. 22
Mount the external splitter (pos. 22) with the o S o
SMA-Adapter (pos. 21) onto J5 (LO 2) of the
Reference Board. Pos. 21
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AQS Configurations

Board location

3.9.6

Figure 3.13. AQS for 2 Channel (TX & RX) BioSpec AVANCE
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External LO 2 Splitter:

Mount the external splitter
(pos. 22) with the SMA-Adapter
(pos. 21) onto J5 (LO 2) of the
Reference Board.

Guide Rail changes: (Chassis 2003414 only)
Move guide rail from:

- pos. 61 to pos. 79

- pos. 64 to pos. 62

- pos. 67 to pos. 73

Remove guide rail at pos. 76
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A typical 4 Channel AQS BioSpec (with 4 RX)

A typical 4 Channel AQS BioSpec (with 4 RX) 3.10
Bill of Material 3.10.1
Table 3.13.  Bill of material: Rack 1
Pos. | Units | Part Number Description mp2
1 1 Z003934 AQS CHASSIS MULTI-RX WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 Z003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD (ECL >= 01 required)
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9727 AQS FCU4/4 CONTROLLER BOARD
10 1 H9506 AQS GCU GRAD CONTR UNIT
11 1 2052488 AQX RCU1/4 RECEIVER CONTROL BD
12 2 214984 AQS FRONTPLATE BLIND 3TE 4RX
13 2 713644 AQS FRONTPLATE BLIND 2TE 4RX
14 1 Z003572 AQS HADC/2 ADS937
15 1 Z003689 AQS RECEIVER BOARD RX-BB
16 1 2003642 AQS SGU 400
17 1 Z003572 AQS HADC/2 ADS937
18 1 Z003689 AQS RECEIVER BOARD RX-BB
19 1 2003642 AQS SGU 400
20 1 22778 BSMS FRONTPLATE BLIND 4TE 4RX
21 2 Z003892 AQS ADAPTER FADC+ADC+FTLP-4M
-b 2 25958 SCREW RRCH KR M2,5 x 12,3 4RX
a MEC Part: 4RX = Part contained in AQS MEC-PARTS 4-RX (Z100745)
b used for pos. 20
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AQS Configurations
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Table 3.14.  Bill of material: Rack 2
Pos. | Units | Part Number Description mp2
30 1 Z003934 AQS CHASSIS MULTI-RX WIRED
31 1 H9520 AQS POWER SUPPLY DIGITAL 450W
32 1 72778 BSMS FRONTPLATE BLIND 4TE 4RX
33 1 Z003404 AQS PSM3 POWER SUPPLY MODULE
34 1 Z003402 AQS PSM1 POWER SUPPLY MODULE
35 1 H9530 AQS PSD BOARD (ECL >= 01 required)
36 1 714984 AQS FRONTPLATE BLIND 3TE 4RX
37 1 215201 AQS FRONTPLATE 1MM 16TE 4RX
38 1 715202 AQS COVERPLATE 16TE 4RX
39 1 Z14119 AQS FRONTPLATE 1MM 12TE 4RX
40 1 714120 AQS COVERPLATE 8TE 4RX
41 1 Z003572 AQS HADC/2 ADS937
42 1 Z003689 AQS RECEIVER BOARD RX-BB
43 1 2003642 AQS SGU 400
44 1 Z003265 AQS REFERENCE BOARD 400
(ECL >= 03 required)
45 1 2100477 AQS REFERENCE SPLITTER
46 1 Z003572 AQS HADC/2 ADS937
47 1 Z003689 AQS RECEIVER BOARD RX-BB
48 1 2003642 AQS SGU 400
49 1 72778 BSMS FRONTPLATE BLIND 4TE 4RX
50 1 215357 SCHILD PL GE “AQS RACK ON” Z4K- 4RX
4466
(Marking Z4K-4466 on left side)
51 1 Z15358 SCHILD PL GE “AQS EXT RACK ON” 4RX
Z4K-4467
(Marking Z4K-4467 on right side)
52 2 Z003892 AQS ADAPTER FADC+ADC+FTLP-4M
-b 6 25958 SCREW RRCH KR M2,5 x 12,3 4RX

a MEC Part: 4RX = Part contained in AQS MEC-PARTS 4RX/4sgu (Z100745)

b used for pos. 32, 37, 39 and 49

Bruker BioSpin
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Jumper Setting

A typical 4 Channel AQS BioSpec (with 4 RX)

3.10.2

I‘

Guide Rail changes

On the AQS User Bus Mainboard Z13601 ECLO03 a proposal for the jumper
setting is printed that is not valid. Please refer to the following jumper set-
tings:

Rack 1:

The rack address must be set to ‘Ox1A’ (JU1B, JU1D and JU1E on the AQS user
bus rear side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

Rack 2:

The rack address must be set to ‘Ox1E’ (JU1B to JU1E on the AQS user bus rear
side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

3.10.3

!

Important Note:

There are two kinds of guide rails within the AQS rack. Most guide rails are of the
standard AQS type (Part-Nm. Z14663). They are used for all full length boards (all
digital boards, AQS Reference, AQS SGU, AQS RX). All short boards (AQR
RX-22, AQS SADC, AQS HADC/2, AQR FTLP/4M, AQR ROUTER) use commer-
cial type guide rails (Part-Nm. 45456).

To change the guide rails correctly please follow the exact order as described be-
low.

Rack 1:
1. Move guide rail from pos. 32 to pos. 29
2. Move guide rail from pos. 76 to pos. 38

3. Remove guide rail from pos. 43

Rack 2:
1. Move guide rail from pos. 76 to pos. 58
2. Move guide rail from pos. 21 to pos. 20

AQS Technical Manual Version 005 Bruker BioSpin 61 (274)



AQS Configurations

Board location

3.10.4

Figure 3.14. for 4 Channel BioSpec (with 4 RX) AVANCE
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Guide Rail changes:

1. Move guide rail from pos. 32 to pos. 29
2. Move guide rail from pos. 76 to pos. 38

3. Remove guide rail from pos. 43
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Guide Rail changes:

1. Move guide rail from pos. 76 to pos. 58
2. Move guide rail from pos. 21 to pos. 20
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A typical 1 and 2 Channel AQS FTMS

A typical 1 and 2 Channel AQS FTMS 3.11
Bill of Material 3.11.1
Table 3.15.  Bill of material
Pos. | Units | PartNUMDer | o s ovenson waton maics. | P
1 1 7003414 AQS CHASSIS WIRED (ECL >= 04 required)
2 1 H9489 AQS POWER SUPPLY DIGITAL 350W
3 2 212170 BSMS FRONTPLATE BLIND 12TE
4 1 Z003403 AQS PSM2 POWER SUPPLY MODULE
5 1 7003402 AQS PSM1 POWER SUPPLY MODULE
6 1 A3144 AQS FTMS PSD
7 1 H9503 AQS CCU10 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
10 1 Z14118 AQS FRONTPLATE BLIND 8TE
1 1 2022488 AQR RCU1/3 RECEIVER CONTROL BD
12 1 H9685 AQS FADC BOARD
13 1 Z003570 AQS SADC
14 1 2002812 AQR FT-FILTER BOARD SOLID
15 1 A3147 AQS FTMS RECEIVER BOARD
16 1 2003265 AQS REFERENCE BOARD 400
17 1 2003643 AQS SGU FTMS
18 1 Z15201 AQS FRONTPLATE 1MM 16TE
19 1 715202 AQS COVERPLATE 16TE
20 1 714133 AQS FRONTPLATE BLIND 2TE
21 1 712489 AQR FRONTPLATE BLIND 6TE
2003643 AQS SGU FTMS
22 1 Z003892 AQS ADAPTER FADC+ADC/FTLP-4M
-b 16 25958 SCREW RRCH KR M2,5 x 12,3
- 2 714663 AQS GUIDE RAIL
- 2 45867 PT-SCREW KA K25X14

AQS Technical Manual Version 005 Bruker BioSpin
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AQS Configurations

Jumper Setting

a MEC Part: Not decided yet
b used for pos. 21

3.11.2

Guide Rail changes

The rack address must be set to ‘0x1D’ (JU1A and JU1C to JU1E on the AQS
user bus rear side must be closed).

See "AQS VME and User Bus (rear view)" on page 104

3.11.3

64 (274)

!

Important Note:

There are two kinds of guide rails within the AQS rack. Most guide rails are of the
standard AQS type (Part-Nm. Z14663). They are used for all full length boards (all
digital boards, AQS Reference, AQS SGU, AQS RX). All short boards (AQR
RX-22, AQS SADC, AQS HADC/2, AQR FTLP/4M, AQR ROUTER) use commer-
cial type guide rails (Part-Nm. 45456).

To change the guide rails correctly please follow the exact order as described be-
low.

1. Remove guide rail at pos. 64

Move guide rail from pos. 43 to pos. 73
Move guide rail from pos. 32 to pos. 38
Move guide rail from pos. 25 to pos. 31

Insert new guide rail at pos. 25 (Z14663)

o > »DN
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A typical 1 and 2 Channel AQS FTMS

Board location

3.11.4

Figure 3.15. AQS for 1 and 2 Channel FTMS AVANCE
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Guide Rail changes:

1. Remove guide rail at pos. 64

2. Move guide rail from pos. 43 to pos. 73
3. Move guide rail from pos. 32 to pos. 38
4. Move guide rail from pos. 25 to pos. 31
5. Insert new guide rail at pos. 25 (Z14663)

65 (274)



AQS Configurations

66 (274) Bruker BioSpin AQS Technical Manual Version 005



AQS/2 Configurations
with AQS Units

Introduction

4.1

AQS Technical Manual Version 005 Bruker BioSpin

This chapter describes all configurations for the AQS/2 chassis with RCU compat-

ible AQS units.
Table 4.1. RCU compatible AQS units

AQS RCU1/2 RECEIVER CONTROL BD | Z003678
AQX RCU1/5 RECEIVER CONTROL BD | 2003206 2
AQX RCU2/5 RECEIVER CONTROL BD | 2003207 P
AQX RCU1/6 RECEIVER CONTROL BD | Z100922 °
AQS SADC 7003570
AQS HADC/2 ADS937 7003572
AQS FADC3 H9685
AQR RECEIVER BOARD 22MHZ 7002810
AQR RECEIVER BOARD 22MHZ -E 7012810
AQR RECEIVER BOARD 22MHZ -900 7032810
AQS REFERENCE BOARD RX22 400 003351
AQS REFERENCE BOARD RX22 600 7003938
AQS REFERENCE BOARD RX22 1000 | Z003939
AQS RECEIVER BOARD RX-BB 7003689
AQS REFERENCE BOARD 400 7003265
AQS REFERENCE BOARD 600 7003936
AQS REFERENCE BOARD 1000 7003937
AQR FT-FILTER BOARD SOLID 7002812

a formerly AQX RCU1/4 RECEIVER CONTROL BD (Z052488)
b formerly AQX RCU2/4 RECEIVER CONTROL BD (Z062488)
¢ formerly AQX RCU1/3 RECEIVER CONTROL BD (Z022488)

A few AQS configurations (with the units above) are not allowed in the AQS/2
chassis. These configurations must be assembled either with an AQS chassis or

with DRU compatible units in a AQS/2 chassis.

Please refer to "AQS Confiqgurations” on page 25.

Impossible AQS Configurations in a AQS/2 Chassis:

* 5to 6 Channel AQS SOLIDS AVANCE (2 Chassis)
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AQS/2 Configurations with AQS Units

A typical 2 Channel AQS/2 (200-400MHz, with internal BLA) 4.2
Bill of Material 4.2.1
Table 4.2. Bill of material

Pos. | Units | PartNUMDR | . o chamer sxtonson witon i taics. | MP

1 1 Z101618 AQS/2 CHASSIS WIRED

2 1 H9489 AQS POWER SUPPLY DIGITAL 350W

3 1 Z12170 BSMS FRONTPLATE BLIND 12TE MB
W1345050 | AQS POWER SUPPLY BLA 28V 20A

4 1 W1345050 AQS POWER SUPPLY BLA 28V 20A

5 1 Z003403 AQS PSM2 POWER SUPPLY MODULE

6 1 Z003402 AQS PSM1 POWER SUPPLY MODULE

7 1 H9488 AQS ACB STANDARD BOARD

8 1 H9503 AQS CCU11 COM CONTR UNIT

9 1 H5813 AQS TCU3 TIMING CONTR BOARD

10 1 H9773 AQS FCU4/2 CONTROLLER BOARD

11 1 Z2778 BSMS FRONTPLATE BLIND 4TE MB

12 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD

13 2 Z14133 AQS FRONTPLATE BLIND 2TE MB

14 1 Z003570 AQS SADC

15 1 Z002810 AQR RECEIVER BOARD 22MHZ

16 1 Z003351 AQS REFERENCE BOARD RX22 400

17 2 7003642 AQS SGU 400

18 1 Z15201 AQS FRONTPLATE 1MM 16TE MB
see pos. 15 | AQS SGU

19 1 Z15202 AQS COVERPLATE 16TE MB
W1345052 | AQS BLAX300 6-243MHZ

20 1 W1345049 AQS BLA2BB150/60 20-400

21 1 Z003348 AQS ADAPTER ADC + RX22/FTLP-4M

- 8 25958 SCREW RRCH KR M2,5 x 12,3 MB

a MEC Part: MB = Part contained in AQS/2 MEC-PARTS MB (Z102136)
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A typical 2 Channel AQS/2 (200-400MHz, with internal BLA)

Jumper Setting 4.2.2

The rack address must be set to ‘0x39’ (JU1A and JU1D to JU1F on the AQS/2
user bus rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Guide Rail change 4.2.3

To change the guide rails correctly please follow the exact order as described be-
low.

1. Move guide rail from pos. 29 to pos. 30
2. Move guide rail from pos. 35 to pos. 23
3. Move guide rail from pos. 67 to pos. 62

AQS ADAPTER ADC+RX22/FTLP-4M Mounting 4.2.4

The adapter is not mounted
on its standard position at the
USER BUS slot 1.

To be able to mount it correct-
ly in the 2nd slot, one of the
rear spacers has to be re-
placed by a longer type
(Part-Nm. 25939). Remove black spacer and replace it

with white spacer at new position.
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AQS/2 Configurations with AQS Units

Board location 4.2.5

Figure 4.1. AQS/2 for 2 Channel AVANCE
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A typical 2 Channel AQS/2 with internal PREAMP and BLA (300 and

A typical 2 Channel AQS/2 with internal PREAMP and BLA

(300 and 400MHZ) 4.3
Bill of Material 4.3.1
Table 4.3. Bill of material
Pos. | Units | Part Number Description Mp@
1 1 7101618 AQS/2 CHASSIS WIRED
2 1 H9489 AQS POWER SUPPLY DIGITAL 350W
3 1 212170 BSMS FRONTPLATE BLIND 12TE MB
4 1 W1345050 AQS POWER SUPPLY BLA 28V 20A
5 1 Z003403 AQS PSM2 POWER SUPPLY MODULE
6 1 Z003402 AQS PSM1 POWER SUPPLY MODULE
7 1 H9488 AQS ACB STANDARD BOARD
8 1 H9503 AQS CCU11 COM CONTR UNIT
9 1 H5813 AQS TCU3 TIMING CONTR BOARD
10 1 H9773 AQS FCU4/2 CONTROLLER BOARD
11 1 22778 BSMS FRONTPLATE BLIND 4TE MB
12 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
13 2 714133 AQS FRONTPLATE BLIND 2TE MB
14 1 Z003570 AQS SADC
15 1 2002810 AQR RECEIVER BOARD 22MHZ
16 1 Z003351 AQS REFERENCE BOARD RX22 400
17 2 2003642 AQS SGU 400
18 1 Z003961 AQS PREAMP CONTROL BD
19 1 Z003950 AQS 1H2H PREAMP 300
Z003951 AQS 1H2H PREAMP 400
20 1 Z003954 AQS XBB19F 2HS PREAMP 300
Z003955 AQS XBB19F 2HS PREAMP 400
21 1 W1345049 AQS BLA2BB150/60 20-400
22 1 7003348 AQS ADAPTER ADC + RX22/FTLP-4M
- 6 25958 SCREW RRCH KR M2,5 x 12,3 MB
a MEC Part: MB = Part contained in AQS/2 MEC-PARTS MB (Z2102136)
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AQS/2 Configurations with AQS Units

Jumper Setting 4.3.2

The rack address must be set to ‘0x39’ (JU1A and JU1D to JU1F on the AQS/2
user bus rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Guide Rail change 4.3.3

To change the guide rails correctly please follow the exact order as described be-
low.

1. Move guide rail from pos. 29 to pos. 30
Move guide rail from pos. 35 to pos. 23
Move guide rail from pos. 67 to pos. 55

Move guide rail from pos. 59 to pos. 63

o w0 DN

Move guide rail from pos. 65 to pos. 69

AQS ADAPTER ADC+RX22/FTLP-4M Mounting 4.3.4

The adapter is not mounted
on its standard position at the
USER BUS slot 1.

To be able to mount it correct-
ly in the 2nd slot, one of the
rear spacers has to be re-
placed by a longer type '
(Part-Nm. 25939). Remove black spacer and replace it

with white spacer at new position.

50 Ohm Terminators on AQS PREAMP'’s 4.3.5

The AQS PREAMP modules are delivered with ext. 50 Ohm terminators (SMB
plug). The must be mounted as follows:

* AQS 1H2H Preamp: LOCK IN
* AQS XBB19F 2HS PREAMP: RF IN and TUNE OUT
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A typical 2 Channel AQS/2 with internal PREAMP and BLA (300 and

Board location

4.3.6

Figure 4.2. AQS/2 for 2 Channel AVANCE with internal PREAMP and BLA
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Guide Rail changes:

1. Move guide rail from pos. 29 to pos. 30
2. Move guide rail from pos. 35 to pos. 23
3. Move guide rail from pos. 67 to pos. 55
4. Move guide rail from pos. 59 to pos. 63
5. Move guide rail from pos. 65 to pos. 69
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AQS/2 Configurations with AQS Units

A typical 2 to 4 Channel AQS/2 HR (with external BLA) 4.4
Bill of Material 4.4.1
Table 4.4. Bill of material
. Description a
Pos. | Units | Part Number Units for 3rd or 4th channel extension written in italics. MP
1 1 Z101618 AQS/2 CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 72003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU11 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
H9727 AQS FCU4/4 CONTROLLER BOARD
10 2 22778 BSMS FRONTPLATE BLIND 4TE OB
H9773 AQS FCU4/2 CONTROLLER BOARD
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 2 Z14133 AQS FRONTPLATE BLIND 2TE OB
13 1 Z003570 AQS SADC
2003572 AQS HADC/2 ADS937
14 1 2002810 AQR RECEIVER BOARD 22MHZ
72012810 AQR RECEIVER BOARD 22MHZ - E
2032810 AQR RECEIVER BOARD 22MHZ - 900
15 1 Z003351 AQS REFERENCE BOARD RX22 400
Z003938 AQS REFERENCE BOARD RX22 600
Z003939 AQS REFERENCE BOARD RX22 1000
16 2 2003642 AQS SGU 400
7003831 AQS SGU 600
Z003330 AQS SGU 1000
17 1 Z14119 AQS FRONTPLATE BLIND 1MM 12TE OB
see Pos.16 AQS SGU
7212489 AQS FRONTPLATE BLIND 6TE OB
180 | 1 214120 AQS COVERPLATE 8TE OB
19 1 2003624 AQS 3-CHANNEL ROUTER BOARD
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A typical 2 to 4 Channel AQS/2 HR (with external BLA)

Table 4.4. Bill of material
. Description a
Pos. | Units | Part Number Units for 3rd or 4th channel extension written in italics. MP
20 1 Z12490 AQR FRONTPLATE BLIND 7TE OB
2003624 AQS 3-CHANNEL ROUTER BOARD
21 1 2003348 AQS ADAPTER ADC + RX22/FTLP-4M
22 1 7003349 AQS ADAPTER ROUTER DUAL
-¢ 8 25958 SCREW RRCH KR M2,5x 12,3 OB
a MEC Part: OB = Part contained in AQS/2 MEC-PARTS ONE-BAY (Z2102137)
b used only with pos. 15 as frontplate
¢ used for pos. 10, 17, and 20
Jumper Setting 4.4.2

The rack address must be set to ‘0x39’ (JU1A and JU1D to JU1F on the AQS/2
user bus rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Guide Rail change

4.4.3

To change the guide rails correctly please follow the exact order as described be-

low.

1. Move guide rail from pos. 29 to pos. 30

2. Move guide rail from pos. 35 to pos. 23

AQS ADAPTER ADC+RX22/FTLP-4M Mounting

4.4.4

The adapter is not mounted
on its standard position at the

USER BUS slot 1.

To be able to mount it correct-
ly in the 2nd slot, one of the
rear spacers has to be re-

placed by a longer type
(Part-Nm. 25939).

Remove black spacer and replac
with white spacer at new position

AQS Technical Manual Version 005 Bruker BioSpin
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AQS/2 Configurations with AQS Units

Board location

4.4.5

Units for 3rd or 4th
channel extension
written in brackets.

76 (274)

Figure 4.3. AQS/2 for 2 to 4 Channel AVANCE (with ext. BLA)

OOICIDIBIOIDIOIOIDID
=

Pos.

AQS REFERENCE RX22

AQS HADC/2
AQS SGU

AQR RX22

Linear
Regulator

(ca. 240W)

AQS SGU

[B| AasceuT
[E| AasTCU3
E|~asFcuz

9
7
3

1

5
65
67
74

[ aasrcuiz

13
4
21
23

(29)
30

(35)
41

Bruker BioSpin

47

5!
59

Linear
Regulator

(ca. 120W)

AQS 3-CH ROUTER

=
3
m

83

X I (@}
T
] N x
X I
@ o Z
] L S
o @) [ o
P4 2
- 3 g & g
= o= = N 5
=) ) [ I TH e R e | T 3
< 1O 8 8 O < 5_5 o o | -9 4 o
O | | x| |T x| o o 3|3 o 3
0 0K () 0w X oo o nl 22 0 b
g | C /g g gl g§g|&|a &
229 2 2 2 22 2 ¢ ¢ 2 ¢
(@) (@)
1 7TE
2 3 4) (5) ()
[ 20TE | | 20TE T 24TE ! | [ 12t T
= | =
Switched
Power
Trafo ;S\UQP;’IY
o [a}
2 2
i i

Guide Rail changes:

1. Move guide rail from pos. 29 to pos. 30
2. Move guide rail from pos. 35 to pos. 23
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A typical 2 to 4 Channel AQS/2 HR (with RX-BB)

A typical 2 to 4 Channel AQS/2 HR (with RX-BB) 4.5
Bill of Material 4.5.1
Table 4.5. Bill of material
. Description a
Pos. Units | Part Number Units for 3rd or 4th channel extension written in italics. MP
1 1 2101618 AQS/2 CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU11 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9773 AQS FCU4/2 CONTROLLER BOARD
H9727 AQS FCU4/4 CONTROLLER BOARD
10 2 22778 BSMS FRONTPLATE BLIND 4TE OB
H9773 AQS FCU4/2 CONTROLLER BOARD
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 714984 AQS FRONTPLATE BLIND 3TE OB
13 1 2003572 AQS HADC/2 ADS937
14 1 Z003689 AQR RECEIVER BOARD RX-BB
15 1 Z003265 AQS REFERENCE BOARD 400
Z003936 AQS REFERENCE BOARD 600
Z003937 AQS REFERENCE BOARD 1000
16 2 2003642 AQS SGU 400
2003831 AQS SGU 600
2003330 AQS SGU 1000
17 1 Z14119 AQS FRONTPLATE BLIND 1MM 12TE OB
see Pos.16 AQS SGU
7212489 AQS FRONTPLATE BLIND 6TE OB
180 | 1 Z14120 AQS COVERPLATE 8TE OB
19 1 2003624 AQS 3-CHANNEL ROUTER BOARD
20 1 212490 AQR FRONTPLATE BLIND 7TE OB
2003624 AQS 3-CHANNEL ROUTER BOARD
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AQS/2 Configurations with AQS Units

Table 4.5. Bill of material

Description MPpa

Units for 3rd or 4th channel extension written in italics.

Pos. | Units | Part Number

21 1 Z003907 AQS ADAPTER HADC /2
22 1 Z003349 AQS ADAPTER ROUTER DUAL
-¢ 8 25958 SCREW RRCH KR M2,5 x 12,3 OB

a MEC Part: OB = Part contained in AQS/2 MEC-PARTS ONE-BAY (Z2102137)
b used only with pos. 15 as frontplate
¢ used for pos. 10, 17, and 20

Jumper Setting 4.5.2

The rack address must be set to ‘0x39’ (JU1A and JU1D to JU1F on the AQS/2
user bus rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Guide Rail change 4.5.3

To change the guide rails correctly please follow the exact order as described be-
low.

1. Move guide rail from pos. 29 to pos. 24
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A typical 2 to 4 Channel AQS/2 HR (with RX-BB)

Board location 4.5.4
Figure 4.4. AQS/2 for 2 to 4 Channel AVANCE (with ext. BLA)
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AQS/2 Configurations with AQS Units

A typical 5 to 8 Channel AQS/2 HR (2 Chassis) 4.6
Bill of Material 4.6.1
Table 4.6. Bill of material: Rack 1
Pos. | Units | Part Number Description Mp2
1 1 2101618 AQS/2 CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 Z003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU11 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 2 HO9727 AQS FCU4/4 CONTROLLER BOARD
10 1 H5817 AQS GCU3 GRAD CONTR UNIT
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 22778 BSMS FRONTPLATE BLIND 4TE OB
13 1 2003572 AQS HADC/2 ADS937
14 1 Z002810 AQR RECEIVER BOARD 22MHZ
Z012810 AQR RECEIVER BOARD 22MHZ - E
2032810 AQR RECEIVER BOARD 22MHZ - 900
15 1 Z003351 AQS REFERENCE BOARD RX22 400
Z003938 AQS REFERENCE BOARD RX22 600
Z003939 AQS REFERENCE BOARD RX22 1000
16 4 2003642 AQS SGU 400
Z003831 AQS SGU 600
Z003330 AQS SGU 1000
17 1 2003624 AQS 3-CHANNEL ROUTER BOARD
18 1 214984 AQS FRONTPLATE BLIND 3TE 2ND
19 1 214133 AQS FRONTPLATE BLIND 2TE OB
20 1 7003348 AQS ADAPTER ADC+RX22/FTLP-4M
21 1 Z003575 AQS ADAPTER ROUTER / RX22-BB
-b 2 25958 SCREW RRCH KR M2,5 x 12,3 OB
-¢ 1 25939 SPACER D2,5x16 NYLON OB
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A typical 5 to 8 Channel AQS/2 HR (2 Chassis)

a MEC Part: OB = Part contained in AQS/2 MEC-PARTS ONE-BAY (Z2102137)
2nd = Part contained in AQS/2 MEC-PARTS 2ND CHASSIS (2102138)

b used for pos. 12
used for pos. 20

Table 4.7. Bill of material: Rack 2
. Description a
Pos. | Units | Part Number Units for 7th and 8th channel extension written in italics. MP
30 1 2101618 AQS/2 CHASSIS WIRED
31 1 H9520 AQS POWER SUPPLY DIGITAL 450W
32 2 22778 BSMS FRONTPLATE BLIND 4TE 2nd
33 1 2003404 AQS PSM3 POWER SUPPLY MODULE
34 1 7003402 AQS PSM1 POWER SUPPLY MODULE
35 1 H9530 AQS PSD BOARD (ECL >= 01 required)
36 2 Z13955 AQS FRONTPLATE BLIND 1MM 18TE 2nd
37 2 213954 AQS COVERPLATE 18TE 2nd
38 1 Z003351 AQS REFERENCE BOARD RX22 400
Z003938 AQS REFERENCE BOARD RX22 600
Z003939 AQS REFERENCE BOARD RX22 1000
39 2 2003642 AQS SGU 400
7003831 AQS SGU 600
Z003330 AQS SGU 1000
40 1 212489 AQR FRONTPLATE BLIND 6TE 2nd
1 see Pos. 39 AQS SGU
41 1 212489 AQR FRONTPLATE BLIND 6TE 2nd
1 see Pos. 39 AQS SGU
42 1 2003624 AQS 3-CHANNEL ROUTER BOARD
43 1 212490 AQR FRONTPLATE BLIND 7TE 2nd
44 1 2003349 AQS ADAPTER ROUTER DUAL
45 1 215357 SCHILD PL GE “AQS RACK ON” Z4K-4466 | 2nd
(Marking Z4K-4466 on left side)
46 1 215358 SCHILD PL GE “AQS EXT RACK ON” Z4K- | 2nd
4467
(Marking Z4K-4467 on right side)
_b 14 25958 SCREW RRCH KR M2,5 x 12,3 2nd
a MEC Part: 2nd = Part contained in AQS/2 MEC-PARTS 2ND CHASSIS (Z102138)
b used for pos. 32, 36, 40, 41 and 43
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AQS/2 Configurations with AQS Units

Jumper Setting

4.6.2

Guide Rail change

Rack 1:

The rack address must be set to ‘0x38 (JU1D to JU1F on the AQS/2 user bus
rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Rack 2:

The rack address must be set to ‘0x36’ (JU1B, JU1C, JU1E and JU1F on the
AQS/2 user bus rear side must be closed).

4.6.3

Rack 1:

To change the guide rails correctly please follow the exact order as described be-
low.

1. Remove guide rail from pos. 35 and pos. 41
2. Move guide rail from pos. 67 to pos. 37
3. Move guide rail from pos. 74 to pos. 73

Rack 2:

No changes

AQS ADAPTER ADC+RX22/FTLP-4M Mounting 4.6.4

82 (274)

The adapter is not mounted
on its standard position at the
USER BUS slot 1.

To be able to mount it correct-
ly in the 3rd slot, one of the
rear spacers has to be re-
placed by a longer type
(Part-Nm. 25939). Remove black spacer and replace it

with white spacer at new position.
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1. Remove guide rail from pos. 35 to pos. 41
2. Move guide rail from pos. 67 to pos. 37
3. Move guide rail from pos. 74 to pos. 73

Guide Rail changes:

AQS Technical Manual Version 005 Bruker BioSpin



AQS/2 Configurations with AQS Units

Adjusting the AQS Reference Board phase 20/80 MHz 4.6.6

The phases of the signals 20 MHz and 80 MHz, out of the two AQS Reference
Board (Z003351 or Z003265) at rack 1 and rack 2, has to be the same. The time
between the negative slope of the 80 MHz and the positive slope of the 20 MHz
signal is a critical value.

Figur 4.6.  Connection between the two racks: overview

r— - - — - — /"
|  10MHz AQS REF Board at Rack 1 (Master) |
I 80MHz |
—p J6 »
: >y : 3
| =
)
| 3
e [ 1 L
length: app. 3m length 8.95m
to be matched (20 MHz)

(10 MHz)

20 MHz Phase:

The length of the 20 MHz interconnection (HZ10146) does influence the phase of
the 20 MHz signal at AQS Reference Board / J4 (rack 2). Using a length of 8.95 m
will turn the phase to 0° (360°) and a measurement by scope will show the differ-
ence (+/- 1ns max.)
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A typical 5 to 8 Channel AQS/2 HR (2 Chassis)

Figur 4.7.  Phase difference of the 20 MHz
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80 MHz phase:

To observe the 80 MHz signals at J6...9, a bandpass filter has to be inserted. The
Mini-Circuits Model SLP-90 and SHP-25 filter, together with the coaxial cable
HZ04057, will select the 80 MHz out of the multiple frequency signal and change
the phase app. 0° (360°). That can be easy tested by using 80 MHz out of the
SGU and observe the phase difference with and without the filter combination,
when the monitor is external triggered by 20 MHz.

The length of the 10 MHz REMOTE interconnection does influence the phase of
the 80 MHz signal on J6...9 of the rack 2. Use H10045 Cable Set 2"d REF for ad-
justing the optimum length. The cable set and the 80 MHz Filter is a part of the 5
to 6 Channel AVANCE Wiring.

I‘

Time between negative slope of 80 MHz and positive slope of 20 MHz
has to be 3.125 ns * 1 ns. The adjustment must be done after every
change of a AQS Reference Board.

Figur 4.8.  Phase 20/80 MHz

| Time=3.125 1.0ns

Y

':'CFH . :2.0.0.va. . . u 1.0.0.'155 “CHi _.|l' R
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AQS/2 Configurations with AQS Units
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Measurement settings:

Reference Board

REF-22

|

CH1
50 Q

CH2
50 Q

Oscilloscope

Trigger to CH1

20 MHz

two coaxial cable

/ with similar length

\80 MHz_

SLP 90% SHP 255

)

50 Ohm
terminated

Bruker BioSpin

55
‘QHZMOW coaxial cable

the phase will be shiftet by 360°
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A typical 2 to 3 Channel AQS/2 Solids (1 Chassis with RX-BB)

A typical 2 to 3 Channel AQS/2 Solids (1 Chassis with RX-BB) 4.7
Bill of Material 4.7.1
Table 4.8. Bill of material
Pos. | Units | Part Number Units for 3rd cha/?nils ;25;1%’:7 written in italics. MP*
1 1 Z101618 AQS/2 CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 2003404 AQS PSM3 POWER SUPPLY MODULE
5 1 7003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU11 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9727 AQS FCU4/4 CONTROLLER BOARD
10 1 H5817 AQS GCU3 GRAD CONTR UNIT
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 H9685 AQS FADC3 BOARD
13 1 22778 BSMS FRONTPLATE BLIND 4TE SO
14 1 Z003572 AQS HADC/2 ADS937
15 1 2002812 AQR FT-FILTER BOARD SOLID
16 1 Z003688 AQS RECEIVER BOARD RX-BB
17 1 7003265 AQS REFERENCE BOARD 400
Z003936 AQS REFERENCE BOARD 600
Z003937 AQS REFERENCE BOARD 1000
18 2 2003642 AQS SGU 400
Z003831 AQS SGU 600
Z003330 AQS SGU 1000
19 1 212489 AQR FRONTPLATE BLIND 6TE SO
see Pos. 18 | AQS SGU
20 1 2003624 AQS 3-CHANNEL ROUTER BOARD
21 1 214984 AQS FRONTPLATE BLIND 3TE SO
22 1 Z14133 AQS FRONTPLATE BLIND 2TE SO
23 1 Z003892 AQS ADAPTER FADC+ADC/FTLP-4M
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AQS/2 Configurations with AQS Units

Table 4.8. Bill of material

. Description a
Pos. | Units | Part Number Units for 3rd channel extension written in italics. MP
24 1 Z003575 AQS ADAPTER ROUTER / RX22-BB
_b 4 25958 SCREW RRCH KR M2,5 x 12,3 SO

a MEC Part: SO = Part contained in AQS MEC-PARTS SOLIDS (Z14986)
b used for pos. 13 and 19

Jumper Setting 4.7.2

The rack address must be set to ‘0x37’ (JU1A to JU1C and JU1E to JU1F on the
AQS/2 user bus rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Guide Rail change 4.7.3

To change the guide rails correctly please follow the exact order as described be-
low.

1. Remove guide rail from pos. 35
2. Move guide rail from pos. 67 to pos. 36
3. Move guide rail from pos. 74 to pos. 73

4. Move guide rail from pos. 41 to pos. 71
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Board location

A typical 2 to 3 Channel AQS/2 Solids (1 Chassis with RX-BB)

4.7.4

Figure 4.9. AQS/2 for 2 to 3 Channel SOLIDS AVANCE
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AQS/2 Configurations with AQS Units

A typical 4 Channel AQS/2 Solids (2 Chassis with RX-BB) 4.8

Bill of Material 4.8.1

Table 4.9. Bill of material: Rack 1

Pos. | Units | Part Number Description mMp2
1 1 7101618 AQS/2 CHASSIS WIRED
2 1 H9520 AQS POWER SUPPLY DIGITAL 450W
3 1 H9500 AQS ACB EXTENDED BOARD
4 1 Z003404 AQS PSM3 POWER SUPPLY MODULE
5 1 2003402 AQS PSM1 POWER SUPPLY MODULE
6 1 H9530 AQS PSD BOARD
7 1 H9503 AQS CCU11 COM CONTR UNIT
8 1 H5813 AQS TCU3 TIMING CONTR BOARD
9 1 H9727 AQS FCU4/4 CONTROLLER BOARD
10 1 H5817 AQS GCU3 GRAD CONTR UNIT
11 1 Z003678 AQS RCU1/2 RECEIVER CONTROL BD
12 1 H9685 AQS FADC3 BOARD
13 1 Z2778 BSMS FRONTPLATE BLIND 4TE SO
14 1 2003572 AQS HADC/2 ADS937
15 1 2002812 AQR FT-FILTER BOARD SOLID
16 1 Z003688 AQS RECEIVER BOARD RX-BB
17 1 Z003265 AQS REFERENCE BOARD 400
Z003936 AQS REFERENCE BOARD 600
Z003937 AQS REFERENCE BOARD 1000
18 3 2003642 AQS SGU 400
Z003831 AQS SGU 600
Z003330 AQS SGU 1000
19 1 2003624 AQS 3-CHANNEL ROUTER BOARD
20 1 714984 AQS FRONTPLATE BLIND 3TE SO
21 1 Z14133 AQS FRONTPLATE BLIND 2TE SO
22 1 Z003892 AQS ADAPTER FADC+ADC/FTLP-4M
23 1 Z003575 AQS ADAPTER ROUTER / RX22-BB
-b 2 25958 SCREW RRCH KR M2,5 x 12,3 SO

90 (274) Bruker BioSpin AQS Technical Manual Version 005



A typical 4 Channel AQS/2 Solids (2 Chassis with RX-BB)

a MEC Part: SO = Part contained in AQS MEC-PARTS SOLIDS (Z14986)
b used for pos. 13

Table 4.10.  Bill of material: Rack 2

Pos. | Units | Part Number Description Mp2
30 1 7101618 AQS/2 CHASSIS WIRED
31 1 H9489 AQS POWER SUPPLY DIGITAL 350W
32 2 212170 BSMS FRONTPLATE BLIND 12TE 2nd
33 1 Z003403 AQS PSM2 POWER SUPPLY MODULE
34 1 2003402 AQS PSM1 POWER SUPPLY MODULE
35 1 H9530 AQS PSD BOARD
36 3 Z13955 AQS FRONTPLATE BLIND 1MM 18TE 2nd
37 3 713954 AQS COVERPLATE 18TE 2nd
38 1 214119 AQS FRONTPLATE 1MM 12TE 2nd
39 1 714120 AQS COVERPLATE 8TE 2nd
40 1 2003642 AQS SGU 400
Z003831 AQS SGU 600
Z003330 AQS SGU 1000
41 1 7003624 AQS 3-CHANNEL ROUTER BOARD
42 1 714984 AQS FRONTPLATE BLIND 3TE 2nd
43 1 714133 AQS FRONTPLATE BLIND 2TE 2nd
44 1 215357 SCHILD PL GE “AQS RACK ON” Z4K- 2nd
4466
(Marking Z4K-4466 on left side)
45 1 715358 SCHILD PL GE “AQS EXT RACK ON” 2nd
Z4K-4467
(Marking Z4K-4467 on right side)
46 1 Z003575 AQS ADAPTER ROUTER / RX22-BB
-b 16 25958 SCREW RRCH KR M2,5 x 12,3 2nd

a MEC Part: 2nd= Part contained in AQS/2 MEC-PARTS 2ND CHASSIS (Z102138)
b used for pos. 32, 36 and 38
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AQS/2 Configurations with AQS Units

Jumper Setting

4.8.2

Guide Rail change

Rack 1:

The rack address must be set to ‘0x37’ (JU1A to JU1C and JU1E to JU1F on the
AQS/2 user bus rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Rack 2:

The rack address must be set to ‘0x36’ (JU1B, JU1C, JU1E and JU1F on the
AQS/2 user bus rear side must be closed).

4.8.3

92 (274)

To change the guide rails correctly please follow the exact order as described be-
low.

Rack 1:

1. Remove guide rail from pos. 35

2. Move guide rail from pos. 67 to pos. 36
3. Move guide rail from pos. 74 to pos. 73

4. Move guide rail from pos. 41 to pos. 71

Rack 1:
1. Move guide rail from pos. 74 to pos. 73

2. Move guide rail from pos. 41 to pos. 71
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A typical 4 Channel AQS/2 Solids (2 Chassis with RX-BB)

4.8.4

Board location

Figure 4.10. AQS/2 for 4 Channel SOLIDS AVANCE
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1. Move guide rail from pos. 74 to pos. 73
2. Move guide rail from pos. 41 to pos. 71

Guide Rail changes:

2. Move guide rail from pos. 67 to pos. 36
3. Move guide rail from pos. 74 to pos. 73
4. Move guide rail from pos. 41 to pos. 71

1. Remove guide rail from pos. 35

Guide Rail changes:
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AQS/2 Configurations with AQS Units

A typical 1 and 2 Channel AQS FTMS 4.9
Bill of Material 4.9.1
Table 4.11.  Bill of material

Pos. | Units | Part Number Units for 2nd chaaifgzgﬁgfn written in italics. Mp2

1 1 2101618 AQS/2 CHASSIS WIRED

2 1 H9489 AQS POWER SUPPLY DIGITAL 350W

3 2 212170 BSMS FRONTPLATE BLIND 12TE FTMS

4 1 Z003403 AQS PSM2 POWER SUPPLY MODULE

5 1 Z003402 AQS PSM1 POWER SUPPLY MODULE

6 1 A3144 AQS FTMS PSD

7 1 H9503 AQS CCU11 COM CONTR UNIT

8 1 H5813 AQS TCU3 TIMING CONTR BOARD

9 1 HO773 AQS FCU4/2 CONTROLLER BOARD

10 1 7100922 ° AQR RCU1/6 RECEIVER CONTROL BD

11 1 H9685 AQS FADC3 BOARD

12 1 214133 AQS FRONTPLATE BLIND 2TE FTMS

13 1 Z003570 AQS SADC

14 1 2002812 AQR FT-FILTER BOARD SOLID

15 1 A3147 AQS FTMS RECEIVER BOARD

16 1 2003265 AQS REFERENCE BOARD 400

17 1 7003643 AQS SGU FTMS

18 2 212489 AQR FRONTPLATE BLIND 6TE FTMS
1 2003643 AQS SGU FTMS

19 1 213955 AQS FRONTPLATE 1MM 18TE FTMS

20 1 713954 AQS COVERPLATE 18TE FTMS

21 1 2003892 AQS ADAPTER FADC+ADC/FTLP-4M

-¢ 14 25958 SCREW RRCH KR M2,5 x 12,3 FTMS
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a MEC Part: FTMS = Part contained in AQS/2 MEC-PARTS FTMS (Z2103602)
b formerly 2022488 AQR RCU1/3 RECEIVER CONTROL BD
¢ used for pos. 3, 18 and 19

Bruker BioSpin
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A typical 1 and 2 Channel AQS FTMS

Jumper Setting 4.9.2

The rack address must be set to ‘0x38’ (JU1D to JU1F on the AQS/2 user bus
rear side must be closed).

See "AQS/2 VME and User Bus (rear view)" on page 146

Guide Rail changes 4.9.3

To change the guide rails correctly please follow the exact order as described be-
low.

1. Move guide rail from pos. 67 to pos. 30
2. Move guide rail from pos. 74 to pos. 23
3. Move guide rail from pos. 29 to pos. 74
4. Move guide rail from pos. 35 to pos. 67
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AQS/2 Configurations with AQS Units

Board location 4.9.4

Figure 4.11. AQS for 1 and 2 Channel FTMS AVANCE
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AQS Mainframe

Introduction 5.1

The AQS mainframe consists of a VME part and a user part (8slots). The VME
part can be equipped with up to 8 VME boards (e.g. CCU, FCU. TCU, GCU,
RCU). The user part is designed to be equipped with AQS RF units (e.g. SGU,
Reference Board, AQS RX). Also AQR units such as RX22, 3-Channel Router,
SADC, HADC/2 do fit into the AQS mainframe, however in this case special
adapters ("Adapters"” on page 121) are necessary.

On the rear side, linear power supply modules (PSM1, PSM2, PSM3) and
switched power supply modules for the VME part and for the internal RF power
amplifiers are placed. Also different distribution and amplifier control boards
(PSD, ACB Standard, ACB Extended) depending on the rack configuration
("AQS Configurations” on page 25) fit into the chassis.

The transformer, which feeds the linear power supply modules, is part of the main-
frame and is located on the rear side.
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AQS Mainframe

Front View 5.2

Figure 5.1. AQS Chassis front view
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Rear View

Rear View 5.3

The rear view shows the power supply unit, housing of the power supply boards.
On the right hand side is the transformer housing located with the appropriate AC
cables.

Figure 5.2. AQS Chassis rear view
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DISCONNECT POWER
BEFORE SERVICING

e

AC Cables for PSMs
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AQS Mainframe

Preparation for Use 5.4

Prior to the first power-up of the AQS mainframe, it must be ensured that the
mains selection switch is in the correct position. (see selector on the back side of
the AQS)

The size of the linear power supply modules is designed for minimal power dissi-
pation; therefore the transformer input voltage should be matched to the mains
voltage at the installation site.

Generally, the mains selection switch should be set to the corresponding voltage
range, even if the mains power is weak (max. fluctuations +-6%).

* factory configuration: 220 - 245V

AC Power Line Fuses 5.5

The AQS is protected by two fuses as specified on the power supply name-plate.
The fuses are located in a removable fuse holder next to the AC power connector.
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5.6

AC Wiring

AQS AC Wiring

Figure 5.3.
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AQS Mainframe

Fans 5.7

Figure 5.4. AQS Fans
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Backplane (User Bus)

Backplane (User Bus) 5.8

The User Bus is designed to route all specific signals and power supplies to the
specific boards. It represents the ground point of the AQS and is connected to the
chassis frame. For detailed information about user bus signals see "AQS signal
path” on page 13, "Synchronous signals” on page 17 and "20MHz Clock Dis-

tribution"” on page 23

Figure 5.5. AQS VME and User Bus (front view)

y)

Receiver pulse separation

(AQS CHASSIS
MULTI_RX onl

High Current Connectors
for Power Amplifiers

VME Bus Slots User Bus Slots
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AQS Mainframe

Figure 5.6. AQS VME and User Bus (rear view)

*

Clock Distribution Circuit Jumpers for Rack Address
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Backplane (User Bus)

5.8.1

User Bus Schematics

User Bus Block Diagram

Figure 5.7.

22 I ET 8r LD Ell I ST I k2l I £ I e I IT o1 [ g L E] I ] I 2 I £ Z T
TS T
309695y Z| MM we-berqg »oorg 537 —
288 TR I (2 2 e N\ vET 0] 515 Brceupey oF o4 Aot b =1 oy
529 - -
dS91EdEZ [N SS9 935N g3Ands |igs §>10°8935 Xd Lled M0 935 Xd PeLLaL 8| 00| 1oieer vorendiien oy eng
--703|  e[ge| =2s [3tun ssy SOV g Mww g v1vd 435 xd % g v1vd 435 Xy pesoro 31| 4pv@ Nﬁ&hﬂ%%ﬂ&d&wﬁ a0 WO Qg oo
£51 Y9 Ulv0 535 g L T o 91v0 635 Xy Somdiiomeg| o Burrres dedung| s._. QH do o
o= o] 1 [ 21 [Lesa | ewowsr [perodde] nns [ zmeewt [<| 350 [ eemen [<| $5 e Ell A Prdosea | A 1nr BUi3eg 2edunn e “lg Ylg tlg Mg
g TN IAEIN o TN SATHIND
EY] vdeqg [ ouus|auaus| a0 | seeree | oreq| va | ooesep |&| wa | esepar |3 E& S REWOIT] I S RERSANT] e S S
— 7 ——
H1135009 = TTEs 009 €105 A T
_ T 0N TS = (50N 31495 GT R 5
10°20| 2@9€1Z YMI9Y XY IL7INIW SNg Y3SN Sow ERGENSER T i A e S E N R R[] =
goeq 19917 Y394 X4 319ONIS SNG ¥3sn sov U @O0 T1dWYS =l @0 31dWES (ePIovy sz ¢
793 | LINn-sSv 1INN AI8W3SSY peoerd | N S-03STSSH 12 = Y0l X4 ITdIL TN (B (N0ONT I1dWHSs =8 T(D0INT T 1dnes (LRI
(440p) pOORTE s403stsy [[2 = 5098 XY TIINIS V(@0 NI T1dWYs T (@0 31dWvs @)
w YO0 43AT303Y F1dIL NN 04 [ arddicdon e T Hddi don
NOILVHYd3S SNg-104YINOD [Exedad o) X dod
IIqu%Iumz AL 74 u‘un = 3
ER AR mm B e
40y 4 ‘g -
LHOTY SN THIND 14377SNETHIND
SNE"ATddNS M SNE"ATddNS tMd
120 6 ® %) © ) () (
(ATND 094 XY LLINW)
S,dN-11Nd S,dN-"11Nd
NIIS T0MINGD TYN9IS T04LNOD ONY
NOILUNIWG3L SNE 92T
NOLLWNIWG3L SNg
Y150 TWIHIS-XY
aazy7g / 9 107S SOV £ 1075 So¥ X978 / 9 1075 SOV S 1075 SOY ¥ 1075 So¥ € 1075 SO¥ 2 1075 SoY 1 107S Sov
ERE ERE
2= 2=
65 65
2 2
o2 o2
® 5 LN SNEH1SII 0T SNE"Y1SI074010
@ (91
o= NOLLUNIWG3L SNg
=N ES Y190 WIH3s-xy
Bl AT ZHWEZ —1v0-d35-
=[5 Y1SIO"3013 INOYE-ga | S8 ELEO IS XY
Z13 0L NOILJ3NNOD
o |2
i 15} .
2 e SNE™ATddNS ™ HMd H40LI3NNOIXOY
2
ER g o )
— & 2
o a1 w
3 2 ;
r e
9 =a SR » 3
3 22 21 A
g [l ] [l ] o]
3 s o8 3
; 2B 218 i
© 5|2 5|2 s
an & (zn (€0 o | (2} EES (S =
3
2
=
&
a
=]
3
E
T
a
3
X
asd / s-8% T WSd € WSd / 2 Wsd (2 WSd) / 8829718 Sd X-829 / X978 Sd =
3
S
i
=
&
o %
2 2
S
SNE"ATddNS HMd SNE~ATddNS uMd 3
LHOTH™SNE THLND LHOLY™SNE ™ HIND 3
[ Bl 8L L1 Ell Sl 2l ET Pl 1 o1 [ 8 L 9 5] b £ Z T

105 (274)

AQS Technical Manual Version 005 Bruker BioSpin



AQS Mainframe

Clock Distribution

Figure 5.8.
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Backplane (User Bus)

User Bus Slot 1

Figure 5.9.

[ I 51 81 L1 Ell Sl I i I £l I 21 I 10 o1 [ 8 L 9 =] 2 g 2
T
JC969SyZ| ™o [Ao1S SOV | (<) |58%
T aQg
g591edEZ PN sng dg3sn| y3axnya |igs
g5
-703| «p969SKZ 85 [31UN SSY Sllv; g 35
259
o= 30| € [ 21 [ 0sa | ezezsn [porcuddy] - ] : iow 4 | oogve iow ES]
€9 adoq [ ouug|rugus| 050 | searie | wme-a| wa | eeewss 8| oso | eeres |8 R W
aND) @ = GIY = (2)1073
aND) @ = Gl = (DI0T3
OND) @ = GID = (@103
000 = @ SS34aay
=1 1075 SauIg
SNEATAANS U] SN8~A1ddNS YMd
<
N2 ano ang ang
PENRCIENeA] et HZQ Hz§ Hz§
anNa T¥3 22 %) ana
.
N vwmem fssdko %3 [herdae aw T %3 (©mova —aza AN == A6Td gc8 sez
w Al S v2d zsﬁH ZQHH SRt I e m—l 4 ¥23 vzg v27
- e
% ST esdar €24 9T & —0e23 |V rpEen €20 €23 €28 €2z
2 (w5 B eed [Fen el nen el AeN ¢ (miow —eed ez
- BEONTE sdk [ v R 123 Seg T ka N R ] Geg ke ez
M = se— 024 Z———0z3 SN 020 g0 ———028 927
= 5 = S e I pppp— Ec L 60 R =60 Ve =618 banT = 6ly 61z
— T VT |
= SHONTE Bl 814 t— 813 355537 D810 b gaso95t =810 — 818 |+ 81y 81z
= Ia2E A T I e AT 010 | 955m1 = /19 = = /19 = = /19 Pavs
I [@HDINTE DRSO 32T d01LS"AONADHAN
o FONTE B2y 914 k= Nl iemerreey=rey BRI G e =W —— 918 bEige EIC] 91z
=z T Grd— ol lsuemEea 9 +—= GI0 Z——an +—gig —=aly a1z
I Y
o [ e 0 e e e
o [TEdEaE 728 ! s T
z — T
— — TN T TV —— = = — =
= SO (=g EN S| 3 u3 t— 110 | ArIeas =10 bygToaeT =18 by TeaeT = 1 nz
© [TawaE 0vdiGes LIS GEnETrE e G T e GRS = e =018 yIIIsas =W o1z
T o
— 558555 64 \arm 63 t—— 60 | rsigsgs = 69 |\ EEDNE = &g SN = gy %4
<2 TWNERERER L Y 84 b5 = 83 Vo grages = g0 = 8y t— 88 ey T 8z
o - H LN L —
©  \rormem s R (3 t—— (0 | oveses = /3 = = 9 |V EenDNE = /9 1z
2 (TaEsam Sedlgzg 94 JELESER] = 93 VG arIs = 90 VEZEDNE = 9 = 9 Youone | 9z
e -
> a0 (e S Vo — 93 = S0 |\ EraaTeT [=5] —— a8 ——— oy oz
c  ToosrTaws s Y3V TrmEsow = v3 VIEsomw = Y0 Vo Y — 8 = vz
— — —r e 1 5 TV W EsToSs TW B S | *— ——( 1
E TEONTTTaws 5z € VTHIOINT T 1NeS €3 €0 VZrargas €3 €8 €9 £z
o~ TeoNr Tiaws Edgzg ¢ TmoNr 31dws . 9? Freoargiagaws | <9 T 0N 31daes €9 = 4 = ez
— — TR e TR T — *— — A
< R E R e T @0NT T 1anws 13 wa (SN QURENNELEN 18 W iz
¢ TeorTigws g N
K
<
o
o
=
SNE YLSIOI013
1437°SN8TUIND 1437°SN8THIND
HOLOANNOD 39l T9ILL3A NIdvb+8T1 99201031
I
[/ el 81 L1 Ell SI il €1 2l 1 o1 B 8 L 9 ] 2 € Z

107 (274)

AQS Technical Manual Version 005 Bruker BioSpin



AQS Mainframe

Figure 5.10. User Bus Slot 2
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Backplane (User Bus)

Figure 5.11. User Bus Slot 3
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AQS Mainframe

Figure 5.12. User Bus Slot 4
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Backplane (User Bus)

Figure 5.13. User Bus Slot 5

22 I 51 81 L1 o St I 2l I £ I 21 I 10 21 g 8 L 9 S 2 £
T
B TPE
899695t 7] o siotssuy [ () [43
084a
g9591£dEZ PN P SN Y3sn| ¥3xnyg |igz
g5
- as [vn == (> |38
103| »@9695KZ n ssy SOY R
o= 30| | 21 [ 0sa | eoecz [porcaddy] - ] <] wa | emievz [<|fxd gedi=s
0 0 a =
€9 adoq [ ouus|auaus| os0 | semree | wre-q| - | - [3f oso | eewes [8]& W N9 B= G
o1 = ¥ SS34aaY
=G 1075 SadIa
SNE A9 ORd SN A1ddrS aMg
ang ang
NEL stﬁ
ang 8¢ T 92J aNg
%4 Teidae  aw | 99 (Enowd —sea = 83 sez
ittt I z
e [ Hz§ —v23 | enmeg 20 3 vza vez
ezd | BB TR T “oeea bggmes ———cea €23 24
[a] NEN c¢z3 Aen —edd %ﬂ_mmu ez
24 e 1z3 e a Meg—— 129 12z
v24 g——9Tpez3 %ﬂ.&wg qﬂ_gwo w2z
614 m%\ﬂ_ 613 \M 610 T WOXg M 610 T-daxy — elg TNaXL =10 61Z
814 t—o 813 | 555531 810 byassa31 819 t—=818 | —= g1y 81z
N O RO ES I A =40 35752t IRl =izt =48 e NG| LY Lz
94 L9 =910 = = 919 ——918 | ree—————— 9w 91z
ey VS €105
N NI ——— 1 — —
S e e sia Z——an a8 fon=kit a1z
ang ang
T T4
S —
L T 13 t—= 110 | sas S e T =8 by = 119 nz
— = = — TS T —ege 4
EEN (CRETTESEN =03 e xeas| 20 XgiIrses =21 018 XTI Sas oW o1z
e
64 Vs 63 t—— 60 | rziasas = 69 |\ oHDNE = 69 SN = gy %4
e ——
84 SO0 IMd — 83 (VA ESED] 1 80 IR 3 83 —— 8g SN 8y 8z
1 —
4 0 /3 t—0 20 |V ooens = /9 TE] = 8 VenorE = 9 1z
- —
B COEE= R CECEEE = 90V ZHDNIE = 9 98 Voo g % 9z
N E - T TV —— T VRV To T ——
a4 o o3 0 S0 b erghgEsTy ) = g mTHlH_ ) oz
4 borEen = 3 by = 0 VS PO +—= 19 = py vz
— + — — — = -
£ VT HI0INT T 1anvs €3 €0 V(@ 3ngsT0 €9 €8 e £z
A rgmoarIiaws 3 [Goonraaws| 8 [E @0 Tides &9 = 8 B ez
— 5 L
13 Vg @03 3 1anes E 0 VNS ZHAS = VO Voangsss g 8 N W 1z
= N
I ISHES
N 2 IS
v SR
3 N (g
2 5|2
S 2 |G
Q = |0
N g M
SNE YLSIO 013
LHOLYSNE THLIND LHILYSNE™ TYLIND
HOLIINNOD 39 9ILLEIA NId+811 99201031
8r
12 el 8L LD el SI 2l €1 il 1T o1 ] ] L El S b €

111 (274)

AQS Technical Manual Version 005 Bruker BioSpin



AQS Mainframe

Figure 5.14. User Bus Slot 6
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Backplane (User Bus)

Figure 5.15. User Bus Slot 7
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AQS Mainframe

Figure 5.16. User Bus Slot 8
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Backplane (User Bus)

Figure 5.17. ACB Standard/ PSD Slot
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Figure 5.18. Power Supply Slot 1
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Backplane (User Bus)

Figure 5.19. Power Supply Slot 2
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AQS Mainframe

Figure 5.20. Power Supply Slot 3
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Backplane (User Bus)
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Figure 5.21. ACB Extended Slot
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AQS Mainframe

Figure 5.22. AQX Connector (VME Backplane)
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Adapters

Adapters 5.9

The adapters are necessary to install shorter AQR boards such as RX22,
FTLP4M or modified boards (AQS HADC/2, AQS Router...) in the AQS.

Z003575 AQS ADAPTER ROUTER / RX22
27003348 AQS ADAPTER ADC + RX22/FTLP-4M
7003349 AQS ADAPTER ROUTER DUAL
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AQS Mainframe

5.10

Linear Power Supply Modules

Figure 5.23. Power Supply Module Schematic (page 1)
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Linear Power Supply Modules

Figure 5.24. Power Supply Module Schematic (page 2)
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Figure 5.25. Power Supply Module Schematic (page 3)
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Linear Power Supply Modules
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Figure 5.26. Power Supply Module Schematic (page 4)
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AQS Mainframe

Figure 5.27. Power Supply Module Schematic (page 5)
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Linear Power Supply Modules

Figure 5.28. Power Supply Module Schematic (page 6)
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Figure 5.29. Power Supply Module Schematic (page 7)
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Linear Power Supply Modules

PSM1 5.10.1
Table 5.1. Fuses PSM1
PHY LOC CAT_NM VALUE
F3 2259 8AT
F4 2256 3.15AT
F5 4907 5AT
F6 2248 0.5AT?
1 prior fuse was 0.315AT
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Figure 5.30. Power Supply Module 1 Assembly Drawing

AQS Mainframe
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PSM2

Linear Power Supply Modules

5.10.2

Table 5.2. Fuses PSM2
PHY LOC CAT_NM VALUE
F1 2254 2AT
F2 2254 2AT
F3 2259 8AT
F4 2258 6.3AT
F6 2257 4AT

AQS Technical Manual Version 005 Bruker BioSpin
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Figure 5.31. Power Supply Module 2 Assembly Drawing

AQS Mainframe
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PSM3

Linear Power Supply Modules

5.10.3

Table 5.3. Fuses PSM3
PHY LOC CAT_NM VALUE
F1 2254 2AT
F2 2254 2AT
F3 2260 10AT?
F4 2259 8AT
F6 4907 5AT

1 prior fuse was 8AT
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AQS Mainframe

Figure 5.32. Power Supply Module 3 Assembly Drawing
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Linear Power Supply Modules

Figure 5.33. AQS Transformer

windings- voltage-/ Power name Steckerbelegung (Pin assignment)
No.: current VA
VA Stecker|  J1 2
230v (connector) | Signal-name | Code | Farbe | Signal-name | Code | Farbe
1 20V/2,8A 56 HPPR_P19 Pin-No. (Color) (Color)
218V 4 P35/ E . 1 weiss | N9/E . violett
GND_HPPR19
6 HPPR_P9/E . grau . .
203V 2 20V/2,8A 56 HPPR_N19 8 P35/ B " [T weiss|N9/B [ violett
10 HPPR_P9/B . grau
% 3 12,5V/7,5A 93.8 HPPR_P9 12 . . . . . .
GND_HPPR_P9 14 N19/E . gelb P9/ E . orange
. 32VI0.4A 128 P35 16 P19 / E . weiss | P12/ E . rot
oND. P35 18 ) ) ) ) ) .
20 N19/B . gelb P9 /B . orange
50/60Hz g 5 20V/12A 240 P19 22 P19 /B . weiss P12/ B . rot
GND_P19
- 24
E 6 20V/4,8A % N19 26 : : : : : :
5 GND_N19 28 . . . HPPR_N19 . grin
=] 30 . . . GND_HPPR19 . schwar.
< 7 14,5V/13,8A 200,1 P12 32 . . . HPPR_P19 . grin
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U;) 8 11,5V/13,8A 158,7 P9 /B -> Begin der Wicklung (coil begin)
e E: GND_PS JE -> Ende der Wicklung (coil end)
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0 E % 9 12V/7,5A 90 N9
GND_N9
—o—o—
Shield
ws sw
b Schirm . . .
" (shield) (transformer primary windings)
o Primar-Anschliisse
Farbe  (color) Spannung
(voltage)
gelb/griin (yellow/green) | shield
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AQS/2 Mainframe

Introduction

6.1

The AQS/2 mainframe is the new version of the AQS mainframe. It consists of a 6
slot VME bus part (previous AQS: 8 slot) and a 10 slot user bus part (previous
AQS: 8 slot).

The VME part can be equipped with VME boards (e.g. CCU, FCU. TCU, GCU,
RCU). The user bus part is designed to be equipped with AQS RF units (e.g.
SGU, Reference Board, RX, RXAD, DRU, AQS Preamp, BLA2BB). Also AQR
units such as RX22, 3-Channel Router, SADC, HADC/2 do fit into the AQS/2
mainframe, however in this case special adapters (see "Adapters"” on page 166)
are necessary.

On the rear side, linear power supply modules (PSM1, PSM2, PSM3, PSM5) and
switched power supply modules for the VME part and for the internal RF power
amplifiers are placed. Also different distribution and amplifier control boards
(PSD, ACB Standard, ACB Extended) depending on the rack configuration
("AQS Configurations” on page 25) fit into the chassis.

The transformer, which feeds the linear power supply modules, is part of the main-
frame and is located on the rear side.

The mainframe is cooled with 8 fans, which are located in a fan tray on top of the
mainframe. The fan tray is serviceable without removing the mainframe from the
spectrometer cabinet. (see "Fan Tray Service Instructions"” on page 143)

Monitoring of proper fan operation is another new feature of the AQS/2 main-
frame.

Technical Data 6.2
AC Input Voltage (mains selector range) 195..245 Vrms
AC Frequency range 47..63 Hz
AC Input Current max. 8 Arms
AC Fuse 5x20mm (2x) 8A / 250V time-lag T
Dimensions (hight x width x depth) 310 x 483 x 570 mm
Weight (without units) approx. 20 kg

Environmental conditions:

The AQS/2 mainframe is designed as a subunit in the electronics cabinet of the
spectrometer. For the environmental conditions please refer to the site planning
guide of the spectrometer system.
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AQS/2 Mainframe

Front View 6.3

Figure 6.1. AQS/2 Chassis front view

Part Num. ECL
AQS/2 Type Label Mains Circuit Breaker and Ser. Num. Label

' FEEEESENEREEESRRNENERENGENEINNSENRIINENENENER |

VME Bus Part User Bus Part
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Rear View

Rear View 6.4

The rear view shows the housing of the power supply boards. On the right hand
side is the transformer housing located with the appropriate AC cables.

Figure 6.2. AQS/2 Chassis rear view

Line Outputs for Line Connector
AQS Power Supplies (Input) and Fuses

Mains
.’/’ Selector

WARNING

Porwat OFF
bwtore gwitching S
e eecior

IOV SHOCK HAZARD
DISCOMNECT POWER

\ AC Cables for PSMs

Line Outputs:
Only connect AQS POWER SUPPLY units to these connectors.

* AQS POWER SUPPLY DIGITAL 350W (H9489)
* AQS POWER SUPPLY DIGITAL 450W (H9520)
* POWER SUPPLY COMPACT 28V 20A (W1345050)
* AQS PSM5 POWER SUPPLY MODULE (Z2102023)
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AQS/2 Mainframe

Installation in electronics cabinet 6.5

The AQS/2 mainframe must be installed at it's designated position in the electron-
ics cabinet to ensure proper air ventilation for the cooling fans. The position may
vary in different cabinet types and sizes.

The chassis must be secured with at least 4 screws in the cabinet. The power ca-
ble is included in the cabinet wiring.

Preparation for Use 6.6

Prior to the first power-up of the AQS/2 mainframe, it must be ensured that the
mains selection switch is in the correct position. (see selector on the back side of
the AQS/2)

The size of the linear power supply modules is designed for minimal power dissi-
pation; therefore the transformer input voltage should be matched to the mains
voltage at the installation site.

Generally, the mains selection switch should be set to the corresponding voltage
range, even if the mains power is weak (max. fluctuations t 6%).

* factory configuration: 220 - 245V

AC Power Line Fuses 6.7

The AQS/2 is protected by two fuses as specified on the power supply name-
plate. The fuses are located in a removable fuse holder next to the AC power con-
nector. Always use time-lag T fuse types.

Mains Circuit Breaker 6.8

The mains circuit breaker on the front can only be turned on when a life AC power
line is connected to the mainframe. In the event of an AC power loss in the spec-
trometer cabinet, the mains circuit breaker resets automatically into the off posi-
tion.

Fan Control (ECL > 01 only) 6.9

The operation of all fans is individually controlled by the AQS controller and the
control circuit on the AQS/2 user bus. If a fan fails to operate, a corresponding er-
ror message will occur.
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AC Wiring

6.10

ring

i

AC W

AQS/2 AC Wiring

Figure 6.3.
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AQS/2 Mainframe

Fans

6.11

Part Num. ECL ———&%

and Ser. Num. Label

142 (274)

The fans are located in the fan tray on top of the mainframe. They are supplied
and controlled via the AQS/2 user bus.

The fan tray is serviceable without removing the mainframe from the spectrometer
cabinet. (see "Fan Tray Service Instructions” on page 143)

Figure 6.4. AQS/2 Fan Tray (Bottom view)

~ (Front side)
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Fan Tray Service Instructions

Fan Tray Service Instructions 6.12

H nly qualifie ruker personnel are allowed to service the main-
/ Onl lified Bruk / 1l dt ice the AQS/2 j
frame.

Fan Tray removal 6.12.1

To remove the Fan Tray from the AQS/2 mainframe please follow the steps exact-
ly as described below:

1. Turn of chassis with mains circuit breaker
2. Remove AC power line (rear side)

3. Remove 4 screws on the rear side

Figure 6.5. Fan Tray screws rear side

G\QA.A./%

Phllllps screw M3x8mm (4 Pcs.)
with serrated lock washer

4. Remove 6 screws on the front side

Figure 6.6. Fan Tray screws front side

[:;-v\ 3 ll A2

Countersink screw M3x6mm (6 Pcs.)
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AQS/2 Mainframe

5. Carefully pull the front panel away from the mainframe and place it towards the
left side (dangling from the cable)

Figure 6.7. Front panel removal

]
]
Ul

l' WARNING l’

230V SHOCK HAZARD
DISCONNECT POWER BEFORE FAN TRAY REMOVAL

Front Panel with mains circuit breaker and cable

6. Remove the fan tray by pulling it gently towards the front

Figure 6.8. Fan Tray removal

Pull direction

Fan Tray reassembly 6.12.2

To replace the fan tray in the AQS/2 mainframe follow the steps as described
above in reverse order.

Make sure that:

* the fan tray sits flat on the guide rails on either side of the mainframe before fi-
nal insertion

* no wires are squeezed in between the front panel and the fan tray

¢ all screws are secured and fastened properly (rear side screws with serrated
lock washers)

¢ all fans turn freely after power up
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Backplane (User Bus)

Backplane (User Bus) 6.13

The User Bus is designed to route all specific signals and power supplies to the
specific boards. It represents the ground point of the AQS/2 and is connected to
the chassis frame. For detailed information about user bus signals see "AQS/2
signal and information paths” on page 13, "Synchronous signals” on page
18 and"20MHz Clock Distribution” on page 27.

Figure 6.9. AQS/2 VME and User Bus (front view)

Bus switch for receiver
pulse separation

High current connectors
for power amplifiers

VME Bus Slots User Bus Slots

Bus switch for receiver pulse separation 6.13.1

The User Bus is equipped with two bus switches. One is located between slots 4
and 5, the other between slot 10 and the ACB-S/PSD slot. Both switches are ei-
ther controlled by jumper JU1 E and F or via AQS controller (12C).

Jumper setting (JU1 E and F):
* Jumper closed = all receiver pulses are routed to all slots

* Jumper open = the receiver pulses are separated at positions described above
or
the separation is controlled via 12C

I‘

To enable I12C control both jumpers must be left open.
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AQS/2 Mainframe

Ll B U ot 2l

e 8 85 o o

Bus switch

Clock distribution circuit Jumper JU1 for rack address

Figure 6.11. Rack Address Setting

A=LSB
oel B o0
D = 0x39
E _
F = MsB | = 0x30
Ju1
146 (274) Bruker BioSpin AQS Technical Manual Version 005



Backplane (User Bus)

6.13.2

User Bus Schematics

Figure 6.12. User Bus Block Diagram
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Figure 6.13. Clock Distribution

AQS/2 Mainframe

AQS Technical Manual Version 005
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Backplane (User Bus)

Figure 6.14. User Bus Slot 1
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AQS/2 Mainframe

Figure 6.15. User Bus Slot 2
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Backplane (User Bus)

Figure 6.16. User Bus Slot 3
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AQS/2 Mainframe

Figure 6.17. User Bus Slot 4
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Backplane (User Bus)

Figure 6.18. User Bus Slot 5
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AQS/2 Mainframe

Figure 6.19. User Bus Slot 6
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Backplane (User Bus)

Figure 6.20. User Bus Slot 7
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AQS/2 Mainframe

Figure 6.21. User Bus Slot 8
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Backplane (User Bus)

Figure 6.22. User Bus Slot 9
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AQS/2 Mainframe

Figure 6.23. User Bus Slot 10
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I

Backplane (User Bus)

Figure 6.24. ACB Standard/ PSD Slot
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AQS/2 Mainframe

Figure 6.25. Power Supply Slot 1
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Backplane (User Bus)

Figure 6.26. Power Supply Slot 2

2z I =1 8L L1 I El I =14 I il I £l I Zl I 1 21 3 8 L E] = i £ Z 1
T
oN gma TFE
YOSEBSYZ g ¥o1s firddng —emog | () |57
288
IvyEdyZ PN SN8 ¥3sn | d43xnug |35
-703| s9eE8syz 9°s |11 ssy g 384
259
3
= B ER = [ eooppe [porosdde] - f x| f=1
K
EV]deq| ou us|3uaus| a1 | zearer | ovewq| | We | epops |8 EE
SNg~ATddNS ™ dMd SNg~ATddNS " dMd
AGTOND HddH
N o N o
S Sigzd &N Sigz3 &N Sigza &N Sigz) &N Sigzg &N szv &N sez
—=vzd —=+z3 ——=z0 —=%22 ——=vza 29 vzz
E— +—icz3 +—iczg A t——eza 2y ez
RETd I [“ag =224 e =223 e =zza e =229 e —zzg = 229 = 22z
Ern] —— 124 ——1123 +—— 120 1120 t—12a 12y 12z
59914 10N 024 +———023 +——o020 +—022 T 029 02z
v —— +—e1d +—613 +—610 +—1610 t—eia 6y 617
NOILYd9d3S e =14 e =13 e =10 e =10 e ——ogig e a1y e a1z
AT1ddNS Y3AM0d HddH = = = = =
e 214 e 03 e 210 e A% e Jat: e At 6q 0z
—— 914 +——— 913 +——o 910 =91 ——ag aw a1z
N N o o o o o
Z~—miqiy Z~—-moqi3 Z~—-=qio B——iq B+—-miqig 2 B 2 a1z
e
1 1
A2 = nd A2id = 13 [¥az] = na [¥az] = [¥az] = ng [¥az] w [¥az] wz
s o s o
A2 — o4 "2id — o3 "2id = o "2id = "2id — g A2id ow A2id oz
R A EEREEED = 63 [PARETNEED = 6a = 8 = 68 = &Y = 6z
= 8d [OREREREL] = 83 [ERELEERED] — 8 [SRETERED] = 8 RZRETERET — &g © 3AdT53Y = 8 = 8z
- - -
AGd = 4 AGd = 3 = = = =0 = 8 = L = ‘&z
S
o ______ |rd_—_o¥l e o8 e - 0 Iheds - - R e - - 8 e - - 2 e - - %
|
CHISNNOOLONDE 1 em ] L emn || e s s | e | e
— — — — — D R T B —— D R T B ——
AGTN UddH = ed ASTN UddH = €3 ASTN UddH = € AETN UddH = € AETN UddH = €8 AETN UddH v AETN UddH €z
o o o o o o
ASTOND HddH . ¢d ABTOND HddH . 3 ATONg Had . < ABTOND HddH . 9 ABTONT HddH < ABTAND HddH <9 ABTAND HddH ez
o o o o
ABTd SddH = ABTd BddH = 3 ABTd BddH = 1 ABTd BddH = ABTd BddH = 8 ABTd BddH w BT BddH HN
SNg-3A43STY SN8-INYIS T
oz Bl 81 L1 El Gl ial €0 z1 i 23 5 B L 9 5 i € Zz T

161 (274)

AQS Technical Manual Version 005 Bruker BioSpin



AQS/2 Mainframe

Figure 6.27. Power Supply Slot 3
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Backplane (User Bus)

Figure 6.28. ACB Extended Slot
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AQS/2 Mainframe

Figure 6.29. AQS Connector (to VME Backplane)
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Backplane (User Bus)

Figure 6.30. Fan Control & Bus Switch
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AQS/2 Mainframe

Adapters 6.14

The adapters are necessary to install shorter boards such as RX22, FTLP4M,
HADC/2 (only in combination with RCU) and 3-Channel Router in the AQS/2.

Z003575 AQS ADAPTER ROUTER / RX22-BB
27003348 AQS ADAPTER ADC + RX22/FTLP-4M
7003349 AQS ADAPTER ROUTER DUAL
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6.15

Linear Power Supply Modules

Figure 6.31. Power Supply Module 1-3 Schematic (page 1)
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AQS/2 Mainframe

Figure 6.32. Power Supply Module 1-3 Schematic (page 2)
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Linear Power Supply Modules

Figure 6.33. Power Supply Module 1-3 Schematic (page 3)
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AQS/2 Mainframe

Figure 6.34. Power Supply Module 1-3 Schematic (page 4)
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Linear Power Supply Modules

Figure 6.35. Power Supply Module 1-3 Schematic (page 5)
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AQS/2 Mainframe

Figure 6.36. Power Supply Module 1-3 Schematic (page 6)
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Linear Power Supply Modules

Figure 6.37. Power Supply Module 1-3 Schematic (page 7)
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AQS/2 Mainframe

PSM1 6.15.1

e e e -
i J

Table 6.1. Fuses PSM1

PHY LOC CAT_NM VALUE
F3 2259 8AT
F4 2256 3.15AT
F5 4907 5AT
F6 2248 0.5AT®

a prior fuse was 0.315AT
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Figure 6.38. Power Supply Module 1 Assembly Drawing
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AQS/2 Mainframe

PSM2 6.15.2

i

B e ]
] I&I!

4

?ﬁ'

Table 6.2. Fuses PSM2

PHY LOC CAT_NM VALUE
F1 2254 2AT
F2 2254 2AT
F3 2259 8AT
F4 2258 6.3AT
F6 2257 4AT
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Figure 6.39. Power Supply Module 2 Assembly Drawing
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AQS/2 Mainframe

PSM3 6.15.3

Table 6.3. Fuses PSM3

PHY LOC CAT_NM VALUE
F1 2254 2AT
F2 2254 2AT
F3 2260 10AT?
F4 2259 8AT
F6 4907 5AT

a prior fuse was 8AT
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Figure 6.40. Power Supply Module 3 Assembly Drawing
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AQS/2 Mainframe

Linear / Switched Power Supply Module 6.16

Figure 6.41. Power Supply Module 5 Schematic (page 1)
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Linear / Switched Power Supply Module

Figure 6.42. Power Supply Module 5 Schematic (page 2)
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AQS/2 Mainframe

Figure 6.43. Power Supply Module 5 Schematic (page 3)
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Linear / Switched Power Supply Module

Figure 6.44. Power Supply Module 5 Schematic (page 4)
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AQS/2 Mainframe

PSM5 6.16.1

PSM5

e
a0 i e
; K0
i
L
!
| 2
3!
I
4
e
&
_—
AQS
ECLOO

Table 6.4. Fuses PSM5

®

(1
FHTH

4SSttt
HIT

| |II”|

1

I () iI

e
IARR D
i

PHY LOC CAT_NM VALUE
F1 2254 2AT
F2 2254 2AT
F3 2259 8AT
F4 4907 5AT
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Linear / Switched Power Supply Module

Figure 6.45. Power Supply Module 5 Assembly Drawing
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AQS/2 Mainframe

Figure 6.46. AQS/2 Transformer
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AQS Reference

Board

Introduction

7.17

The AQS Reference Board is a new development in the AV series. As spectrome-
ters become more sophisticated the importance of coherence and in particular
phase coherence between the various channels as well as between the transmis-
sion and receiving paths is more and more important. The philosophy of the AV is
to ensure that all RF signals as well as all clocks originate from one source. This
source is a temperature controlled crystal oscillator at the heart of the AQS Refer-
ence Board. Apart from clock signal each AQS Reference Board will provide the
necessary RF signals for up to 4 SGUs. This is to enable the SGU generate fre-
quencies using a so called up converter. If more channels are required then a sec-
ond AQS Reference Board will need to be installed. The location of the AQS
Reference Board will depend on the configuration and electronically it can be
placed in any user slot J4 to J8 (slot 1 to 5). Configurations to date for single rack
systems have placed it in slot J5 immediately to the right of the RX/SADC combi-
nation. Two rack system place AQS Reference Board in rack 1 (REF1) in slot J7
and AQS Reference Board in rack 2 (REF2) in slot J5.

Functions/ Description 7.18

The REF is responsible for the synchronization through the generation of various
frequencies. Specifically the generated signals are

1. Detection reference frequency (LOZ2) for the receiver. There are three versions
of the AQS Reference Board that supports RX22 (AQS REFERENCE RX22
400, AQS REFERENCE RX22 600, AQS REFERENCE RX22 1000) and three
versions for AQS RX-BB or RXAD series (AQS REFERENCE 400, AQS REF-
ERENCE 600, AQS REFERENCE 1000).

2. 20MHz synchronization clock for all SGUs, FCU,\ TCU\ user backplane
3. auxiliary signals (frequency mixture) for up to four SGUs
4. 10 MHz signal for the BSMS LTX

At the heart of the AQS Reference Board is a 10 MHz oven controlled oscillator
(OCXO) see Figure 7.47.. The 10 MHz signal for the BSMS LTX is ported directly
through connector J2. This signal is mixed and multiplied and afterwards ported to
the four outputs REF1-4 (J6-J9).

The detection reference frequency (LO2) for the RX22 receiver is generated on-
board by DDS which is clocked by a frequency that is derived also from the same
frequency source. This ensures phase coherency with the receiving path. Specifi-
cally the DDS can set the phase to a precalculated value, controlled by the RGP
LO signal. This ensures that the receiver phase is always coherent.

The detection reference frequency (LO2) for the AQS RX family of receivers is
generated as mentioned above.
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Figure 7.47. block diagram of AQS Reference Board
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This is achieved using the 20MHz sinusoidal signal generated at the first frequen-
cy doubler which is transmitted to the backplane. This is then transformed into a
differential clock signal (20MHzclk / 20MHzclk) used to clock all 8 slots of the user
bus, which will of course include the SGUs. The same 20MHz clock is returned
and is ported out via J4 and used to clock the TCU/FCU chain. In turn the TCU
uses the same 20MHz to generate the 40 MHz signal for the RCU and GCU. Es-
sentially all clocking frequencies in both the analog and digital sections of the
AQS are synchronized with the 20MHz clock of the AQS Reference Board.
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Functions/ Description

Figure 7.48. overall synchronization of spectrometer for single AQS rack

equal electrical lengths are
maintained along the backplane

mmm Reference Frequencies

*in case of 3 channels, a single FCU4/4 is used for all channels
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Synchronization between two AQS racks:

To ensure that two AQS racks can be synchronous two (identical) 20MHz signals
(source1, source?) are used to generate the clock. The cable is extended to en-
sure that the total length is 895cm (earlier versions 155cm), see Figure 7.50. on

page 191.

In the case of a single AQS rack, Source 2 is not required and is terminated on the

PSD or ACB-S, and Source 1 is used for the AQS user bus slots.
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Figure 7.49. Single rack synchronization
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In the case of two AQS racks the two AQS Reference Boards must first be syn-
chronized with each other. This will enable up to 8 SGUs to be synchronized. The
10 MHz out J3 of the AQS Reference Board in rack 1 (REF1) is connected to the
Remote J1 of the AQS Reference Board in rack 2 (REF2). This signal will auto-
matically replace the oscillator in REF2. Both units have then essentially the same
oscillator. With two AQS Reference Boards there are potential 4 sources for the
20MHz clock. How they are used is explained in the table below.

Table 7.5. Synchronization with two AQS Reference Boards.

Signal use

REF1 source1 | used to clock AQS1

REF1 source2 | used to clock AQS2

REF2 source1 | not used. Terminated at PSD connection

REF2 source2 | not used. Terminated at PSD connection

Essentially in a two rack system AQS Reference Board in rack 1 (REF1) is used
to clock both racks. The second REF. unit is only required to provide the RF fre-
quency mixtures for SGU 5/6/7/8.
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Figure 7.50. double rack synchronization
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Cable lengths: 7.18.2

To maintain this synchronization particularly with respect to phase all signals
should pass through identical electronic circuitry as well as cables of equal length.
The circuitry along the user backplane is designed to ensure equal electrical
lengths regardless of the physical slot occupied by an SGU.

If cables are to be replaced then the same length cable should be used. For ex-
ample the cables carrying the mixture of 6 frequencies to the SGUs are a stan-
dard length of 26cm. Similarly the cables carrying the 20MHz clock signal need to
be the same length. To maintain this equal length it will be noticed that extra cable
length is connected at the first PSD unit. This is to equalize the cable for PSD1
and PSD2.

Bus interfaces: 7.18.3

The AQS Reference Board is controlled by the I°C bus on the backplane. This
bus is used to

1. read the BIS data (Bruker information system, successor to BBIS)
2. control of the LO/detection reference phase

3. allow the master SGU load settings which are stored in an FPGA (fully pro-
grammable gate array) on-board into DACs to control the REF signal output.

Unit Configuration / Version / Jumpers 7.19

The unit is automatically configured through the ‘cf’ routine. No jumper settings
are required. The distinction between AQS Reference Board in rack 1 (REF1) and
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AQS Reference Board in rack 2 (REF2) depends entirely on the presence of the
J1 REMOTE IN signal. This signal is connected only for REF 2.

Figure 7.51. Synchronization of REF2 by REF1.

REMOTE J1 /unconnected REMOTE J1
10MHz J3
(€
REF1 REF2
OXCO active OXCO bypassed
Differences from previous versions. 7.19.4

This is a totally new development for the AV series and the REF does not have a
counterpart in the AVANCE series.
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Front Panel Wiring / Display 7.20

Figure 7.52. AQS Reference Board front panel

POWER LED
& REMOTE  J1
& 10 MHz ~ J2
& 10MHz  J3
& 20MHz 4
% Lo2 s
% REF1  J6
% REF2  J7
% REF3  J8
% REF4  J9

J1 REMOTE IN

Sinusoidal input for external 10 MHz clock and must have a value in the range
6...13dBm. The presence of this signal will automatically switch off the internal 10
MHz clock generated by the crystal oscillator. This is normally not connected ex-
cept when a second AQS Reference Board is synchronized with the first.

J2 10 MHz OUT

Output to BSMS L-TX J2, used to clock BSMS Lock Transmitter board. Sinusoidal
wave approx. 7dBm (1.4Vpp) @ 50Q

J3 10 MHz OUT

Output for synchronization with second AQS Reference Board. Sinusoidal wave
approx. 7dBm (1.4Vpp) @ 50Q
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J4 20MHz OUT

Clock signal to TCU/FCUs, ECL (emitter coupled logic) square wave approx.
+1Vpp @ 50Q This is the principal synchronization signal for the spectrometer.

J5LO 2 0UT

Receiver detection reference to RX22 J3 resp. AQS RX J3, approx. 4dBm
(1.0Vpp) @ 500

J6 - J9 Ref 1-4 OUT
Frequency mixture to SGUs. 2.2Vpp @ 50Q

Power LED:
See"Power Supply / Fuses” on page 195

Part Numbers and Cables 7.21

Six versions of AQS Reference Boards are available. They differ for the maximum
NMR frequency up to 400, 600 or 1000 MHz and for the used receiver type.
For RX22:

* AQS REFERENCE BOARD RX22 400 P/N Z003351

* AQS REFERENCE BOARD RX22 600 P/N 2003938

* AQS REFERENCE BOARD RX22 1000 P/N Z003939

For RXAD:
* AQS REFERENCE BOARD 400 P/N 2003265
* AQS REFERENCE BOARD 600 P/N 2003936
* AQS REFERENCE BOARD 1000 P/N 2003937

Troubleshooting / Unit replacement / Tips ‘n’ Tricks 7.22

1. Terminate any unused outputs with 50Q
2. If you suspect the OCXO is faulty switch to an external 10 MHz signal.

3. Ensure that any unused SGU outputs (J6-J9) are properly terminated with a 50
Ohm frequency connector

Diagnostic Tests 7.23

Not applicable.
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Specifications 7.24

The principal specification is that of the stability of the crystal oscillator which is
specified to 1 x10°%/day.

Power Supply / Fuses 7.25

The REF uses +5V, +12V, +9V,+19V from the backplane see "Backplane Con-
nector Ref. unit” on page 196. The power LED on the front panel indicates that
all necessary voltages are present and at the correct level. If the voltage level
drops then the LED will go out. Thus once the power LED lights then further inves-
tigation of the backplane to check the precise voltage is unnecessary.
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Backplane Connector

7.25.5

The table below shows the pin assignment for the middle rear 90 pin connector.

Note the presence of the source and clock signals.

Table 7.6. Backplane Connector Ref. unit
z a b c e f
1 GND GND 5MHZ_SYNC GND GND
2 GND 20MHZ_SOURCE1 GND GND
3 GND GND 20MHZ_SOURCE2 GND GND
4 GND 20MHZ_CLK_X GND GND
5 GND GND 20MHz_CLK_X GND RGP_LO GND
6 GND GND GND
7 GND GND GND
8 GND GND GND
9 GND GND GND
10 GND GND GND
11 GND GND GND
23x GND (21%)
15 GND SLOT2 SLOT1 SLOTO GND GND
16 GND GND 12C_SDA GND GND
17 GND 12C_SCL GND GND
18 GND GND GND GND
19 GND GND GND
20 GND GND GND GND
21 GND P5V POV POV POV GND
22 GND P5V NoV NoV NoV GND
23 GND P5V P19V N19V RACK1 P12V GND
24 GND P5V P19V N19V RACK2 P12V GND
25 GND P5V P19V N19V RACK3 P12v GND
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AQS RX

Introduction

8.1

The AQS RX is an integrated high dynamic range receiver for NMR available also
in a broad band version (RX-BB). The AQS RX is fully integrated in the AQS con-
cept and runs in conjunction with the AQS SGU and AQS REF. The AQS RXis lo-
cated in the analog section of the AQS rack. The board is physically as long as
the other AQS units (REF/SGU) and attaches to the user bus directly.

As the name suggests the AQS RX receiver is concerned with the amplification of
the signal ‘received’ from the sample and therefore uses a single intermediate fre-
quency that is generated by the input signal and the local oscillator synthesizer
signal.

The AQS RX enables a gain of 93dB to be set in 1dB steps. The correct setting of
the RF gain will ensure that the receiver output is matched to the ADC range.

The entire receiver function is controlled by a microprocessor. This allows accu-
rate gain setting, phase/amplitude and dc offset adjustment in the quadrature-
module via a RS485-Interface which runs over the backplane. Calibration and
production data (BIS, Bruker Board Information System) are stored in a flash EE-
PROM on the board.

A vital element of any RF receiver is the quality of the shielding to maximize the
suppression of noise. In the design of this unit special attention has been paid to
good clean signal transmission etc. The AQS RX is mounted in a 19“ RF cassette
type case, the quadrature module is separately temperature stabilized.

All communication with the AQS RX take place using the SBSB1 link along the
backplane. This enables the application of the UniTool which is a software diag-
nostic tool and is also used for accessing other devices like SGU or HPPR/2.

In contrast to the RX22, the AQS RX is also initialized and supervised by the AQS
master SGU using the separate internal RS485 bus on the AQS User Bus.

In multi receiver systems each channel is equipped with a separate AQS RX and
its SGU for LO (local oscillator) signal generation.

Functions/Description 8.2

The AQS RX has three main functions, which are to amplify the signal from the
sample/HPPR, to down convert it and to match the input range of the ADC. The
vital elements of this are the linear amplification of all frequencies as well as to
guarantee the precise phase relationship of all RF signals.
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The RF input is amplified in several stages to increase the dynamic range. The
current LO frequency for the first mixer stage is generated in the LO frequency
synthesizer.

At the final section the IF signal is split into two channels with phase difference of
90 degrees, a standard method well known as quadrature detection. In order to
ensure that the two channels provide identical amplification slight adjustment to
the phase and gain of these channels may be necessary. This can be done via
UniTool. The outputs (channel A and channel B) are connected directly to the
ADC.

DC offset is pre-adjusted for proper control of the ADC input range and can be
fine-adjusted using UniTool. The adjusted values can be saved in the on-board
non-volatile memory.

During acquisition full control of the RX sections (gain, frequency, etc.) is main-
tained by a complex FPGA (field programmable gate array) that handles the real-
time behavior. The FPGA real-time circuitry is controlled by external gating and
pulse signals from the backplane (AQS User Bus). Control information is passed
on from TCU, FCU and the actual Observe SGU in order to the channel concept.

The on-board microcontroller is used for initialization and RS485 communication.

For multi RX systems with several preamplifiers, the gating pulse for the HPPR
(RGP_HPPR~) from the back plane is buffered and is fed separately to the front
panel of the AQS RX.
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Figure 8.1. RX-BB Blockdiagram
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8.2.1

Reset

All voltages supplied from the backplane are filtered and stabilized on the RX. Op-
eration of the on-board power stabilization is monitored and indicated by the
green LED on the front labeled POWER. If one of the AQS power supply voltages
used by the AQS RX fails the monitoring circuit will turn the LED off.

8.2.2

The AQS RX controller is normally in power down mode (reset state) to prevent
disturbance and spikes in the spectra. The 20 MHz microprocessor clocking fre-
quency is also switched off. The controller will be restarted each time a communi-
cation via the RS485 is opened (XWINNMR or UniTool).

The receiver will be active during acquisition only in the following cases:
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* gs mode operation (which is typically used to adjust parameters dynamically)
and

* at the beginning of wobble and receiver gain adjustment (rga)

This state is indicated by a blinking red LED labeled ERROR while the green
LED labeled READY remains on.

Real Time Pulses 8.2.3

The AQS RX is mainly controlled from the backplane by the following pulses
* RGP_LO~
* RGP_RX~
* INTERLEAVE_INCR~

RGP_LO~

The RGP_LO~ pulse indicates that the LO signal from the SGU is available and
so the LO synthesizer of the AQS RX can synchronize. If there is a RPG_LO~
pulse and no appropriate LO signal (defective cable, not connected, wrong setting
of SGU) an error message will appear.

RGP_RX~

The RGP_RX~ pulse opens the receiver after excitation and prevents saturation
of the input stage while transmitters are switched on. An RGP_RX~ pulse occur-
rence while the on-board microcontroller is running will also lead to an error mes-
sage because microcontroller circuitry noise might affect the spectral purity of the
RF signals.

INTERLEAVE_INCR~

The receiver is prepared for pre-loading a table of different frequency/gain pairs.
An INTERLEAVE_INCR~ pulse selects the next line of the table.

This concept is used for wobble, interleaved acquisition experiments and fast re-
ceiver gain (‘rg’) switching.

Figure 8.2. Circular Table: Mode of operation

pointer turns back Index Frequency Gain

afterNlines ~ _ — S

/ pointer to current
/ index in circular table

0
1
N lines must be
\ pointer - W2 defined via SBSB/RS-485
3

after INTERLEAVE_INCR~
\ pulse

e
XX}

N is limited in the current
FPGA hardware to 85
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Effective Gain of the AQS RX 8.2.4
Table 8.1. Effective gain steps of the AQS RX
Receiver AQS[Z%(]Gai” Receiver AQS[ES]Gai” Receiver AQS[?B(]Gai”
Gain g’ | 20%0g([VoulVin) Gain “rg" | 20"0g([VoulVin) Gain‘rg’ | 20"0g([VouVin)

46300 105 1150 73 28.5 41
41200 104 1030 72 254 40
36800 103 912 7 22.6 39
32800 102 812 70 20.2 38
29100 101 724 69 18.0 37
26000 100 645 68 16.0 36
23100 99 575 67 14.2 35
20600 98 512 66 12.7 34
18400 97 456 65 1.3 33
16400 96 406 64 10.0 32
14600 95 362 63 9.00 31
13000 94 322 62 8.00 30
11500 93 287 61 712 29
10300 92 256 60 6.35 28
9200 91 228 59 5.60 27
8200 90 203 58 5.00 26
7290 89 181 57 4.50 25
6500 88 161 56 4.00 24
5790 87 144 55 3.56 23
5160 86 128 54 3.20 22
4600 85 114 53 2.80 21
4100 84 101 52 2.56 20
3640 83 90.5 51 2.25 19
3250 82 80.6 50 2.00 18
2890 81 71.8 49 1.78 17
2580 80 64.0 48 1.60 16
2300 79 57.0 47 1.40 15
2050 78 50.8 46 1.28 14
1820 77 45.2 45 1.12 13
1620 76 40.3 44 1.00 12
1440 75 36.0 43
1290 74 32.0 42
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Unit Configuration / Version / Jumpers 8.3

One version of RX is available:

* RX-BB Part-No. Z003689, input frequency range limited to 1072.5 MHz, in-
cludes broadband option.

Key specifications and digital control behavior remain the same for all versions.

Through the ‘cf’ routine the number and location of all installed RXs is determined.
In multi RX systems each RX in the AQS User Bus has a unique address derived
from its physical position and this is used to distinguish the various RXs from each
other. There are no jumpers needed to be set.

Differences to previous receiver versions 8.3.1

The AQS RX is different from the RX22 in many ways:
- very low dead-time to switch on receiving (RX-BB)

- different AQS Reference Unit necessary

- broad band suitability

- service access with UniTool instead of RX22 Tool

For solids experiments, the AQS RX-BB replaced the SE-451 system:
- now more than 3 channels available

- phase modulation with SGU

- integrated in AQS concept
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Front Panel Wiring / Display

Front Panel Wiring / Display 8.4

Figure 8.3. AQS RX front panel

ERROR LED
READY LED

POWER LED

RF IN J1
(and Preamplifier Power Supply)

LOIN J2

REF IN J3

EP_HPPR J4

BBOUT J5

HROUT J6

LED Display 8.4.1

The table below summarizes the states of the three front panel LEDs.

Table 8.2. LED States

ERROR READY POWER Description

- - off - power supply switched off or oper-
ating incorrectly

off on on - Normal operating mode
- ready for operation
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Table 8.2. LED States

ERROR

READY POWER Description

off

short-time on - Communication LED.
flickering The unit has received a command

from the RS485 bus master. The
READY LED switches off and as
soon as the RX acknowledges the
command the READY LED is
switched on again.

blinking slowly
(approx. 3 Hz)

on on Indicates warning and not error (‘gs’

mode).

Caution: Sensitive NMR experi-
ments are not possible in this mode
due to disturbances of the controller
system.

204 (274)

Power LED:

The power LED indicates that all necessary voltages are present and at the cor-
rect level. If any voltage level drops then the LED will go out. Thus once the power
LED lights then further investigation of the backplane to check the precise voltage
is unwarranted.

J1 RF IN

Input (receive signal) from HPPR. This is a RF signal which will only be present
when the HPPR is in receive mode. The timing is controlled by the RGP_HPPR
signal which is closely linked to the AQS RXAD gating signal (RGP_RX~).

In addition to the receiving signal, this port supplies also a switchable
preamplifier power source. If switched on, a 15 Vp¢ voltage will appear on
this connector. If anything but a suitable preamplifier is connected to it,
permanent damage may occur to the connected device.

After system power up the preamp power supply is always turned off. It must be
switched on prior to every use by a software command.

The preamp power supply is protected against short circuit and will recover auto-
matically after removing the overload condition.

J2LO IN

RF CW signal with frequency of SFO1 + fpqp from SGU. This signal (1V,, at 50
Ohms) originates on the observing SGU (LO generating SGU) and is only present
when the receiver is open.

The LO signal is routed in a chain and is fed from the most right SGU (connector
LO OUT J4), see also wiring principle.

J3 REF

Detector reference frequency (local oscillator signal 2) from AQS Reference
Board (REF) LO2 J5.
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J4 EP_HPPR

Buffered gating pulse (RGP_HPPR~) from USER BUS, used for preamplifiers in
multi receiver systems.

J5 BB OUT
Broadband signal output (Channel A and B) to FTLP/4M and FADC (RX-BB only)

Load impedance is 50 Ohm.

J5 HR OUT
High resolution signal output (Channel A and B) to SADC or HADC/2

Minimum load impedance is 1 kOhm (not 50 Ohm)!

Part Numbers and Cables 8.5

* RX-BB (formerly hardware version called RX-E) Part-No. Z003689 (BB option,
1072.5MHz)

For the connection to the A/D-converters (SADC, HADC/2, FTLP4M/FADC) a
separate cable Z15003 AQS KOAX CABLE RX is necessary.

Important notes:

® connect the high resolution output signal always to the SADC or HADC/2 di-
rectly even the system is equipped with a FTLP4M filter board.

® initially delivered RX-E (ECL 00) have swapped connections for CHA/CHB, the
cable must be connected to the A/D converter in reverse order.

Troubleshooting / Unit replacement / Tips ‘n’ Tricks 8.6

General 8.6.1

1. Do not open the AQS RX in the field.

2. Ensure the AQS Reference Board unit is not labeled with REF22-400, REF22-
600 or REF22-1000. The AQS REF must be a REF400, REF600 or REF1000

type
3. To replace the unit simply switch off the AQS, replace the board and switch on.

Having inserted a new AQS RX the spectrometer should be reconfigured and
the entry in /u/conf/instr checked.

4. RF signals are all AC coupled and the overall output impedance is 50 Q.
(Please note: the SMA-connector nuts must not be tightened more than to a
torque of 45Ncm.)
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Error Messages

8.6.2

Description of possible error messages:

Table 8.3. AQS RX error messages

Error Nr. Error Message Description Possible cause
Error Nr. 1 Serial RS485 timeout slave device did not answer in slave device probably not initial-
expected time ized, check connections
Error Nr. 4 Serial RS485 command, RS485 protocol violation spectrometer control software fail-
checksum error ure
Error Nr. 10 RAM Error RAM test failed hardware failure
Error Nr. 11 Flash Error no application firmware found hardware failure or firmware down-
load failed
Error Nr. 13 Power failed indicate that a power up has ordinary power up or a power
occurred and the system is not breakdown during an experi-
initialized ment
Error Nr. 15 Parameter exceeds valid value out of range spectrometer control software fail-
range ure or faulty input using Unitool
Error Nr. 16 Unknown board hardware this hardware version has never firmware or hardware error on RX
version been delivered
Error Nr. 18 Unknown version index in internal validation of calibration data hardware error
configuration page failed
Error Nr. 20 Syntax error selected feature not supported by spectrometer control software fail-
actual firmware, board does not ure, wrong board selected, hard-
understand command ware feature not supported by
actual version
Error Nr. 22 RTX create error operating system error firmware or hardware error on RX
Error Nr. 23 RTX memory allocation error
Error Nr. 24 RTX memory free error
Error Nr. 25 RTX communication pool
exhausted
Error Nr. 26 RTX send signal error
Error Nr. 27 RTX interrupt handling error
Error Nr. 28 RTX semaphore waiting list
full
Error Nr. 29 RTX pool create error
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Troubleshooting / Unit replacement / Tips ‘n’ Tricks

Table 8.3. AQS RX error messages
Error Nr. Error Message Description Possible cause
Error Nr. 36 Flash Byte Program Error failure during FLASH memory pro- hardware error
gramming
Error Nr. 37 Flash Erase Error
Error Nr. 40 Flash Erase Timer expired
Error Nr. 41 Error in Flash Command
Sequence
Error Nr. 42 Flash Page mismatch, stor-
ing terminated
Error Nr. 43 calibration data not valid
Error Nr. 50 RAM self test error RAM test failed hardware failure
Error Nr. 51 no app firmware found RAM test failed hardware failure
(wrong FW checksum)
Error Nr. 52 no app firmware found RAM test failed hardware failure
(wrong FW name)
Error Nr. 53 no app firmware found RAM test failed hardware failure
(wrong FW id)
Error Nr. 58 Corrupt BIS on board BIS (Board Information System) test | hardware failure
failed
Error Nr. 59 BIS checksum error BIS (Board Information System) test | hardware failure
failed
Error Nr. 62 BIS Group does not exist BIS (Board Information System) should never occur

missing Group entry

Error Nr. 102

Missing valid configuration
page

configuration data (calibration data)
not available

hardware failure

Error Nr. 105

Flash table does not exist,
using default table

configuration data (calibration data)
not available

hardware failure

Error Nr. 128

input value out of range

entered input value out of range

spectrometer control software fail-
ure or faulty input using Unitool

Error Nr. 129

Error in LO generation
(coarse tuning)

Error Nr. 130

Error in LO generation (VCO
gradient fail)

LO synthesizer was not able to set
its frequency correctly

hardware failure

Error Nr. 131

Error in LO generation
(PLL lock lost)

LO synthesizer was not able to
set its frequency correctly

LO IN cable from SGU not con-
nected

REF IN cable from REF not con-
nected

spectrometer control software
failure

Error Nr. 132

AF overflow
(AF_OVERFLOW)

AF output signal too high,
gain too high

wrong gain setting,
spectrometer control software fail-
ure
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Table 8.3.

AQS RX error messages

Error Nr.

Error Message

Description

Possible cause

Error Nr. 133

Wrong RF-switch value

Error Nr. 134

Wrong IF-switch value

Error Nr. 135

Wrong AF-switch value

Error Nr. 136

Wrong PLL-gain-adjust value

Error Nr. 137

Wrong PLL-level value

faulty input using Unitool

faulty input using Unitool

Error Nr. 138

Enable/Disable expected

spectrometer control software fail-
ure or faulty input using Unitool

Error Nr. 139

No oscillator selected

faulty input using Unitool

faulty input using Unitool

Error Nr. 140

Power Diagnostic failed

on-board diagnostic detected
faulty power supply voltages

check power LED on AQS RX
and other AQS boards to deter-
mine if AQS RX hardware failed
or fuses on the power supplies
need to be exchanged

Error Nr. 141

RGP_RX-Error occurred

receiver has been gated while the
on-board microcontroller was
running

spectra may show spikes

spectrometer control software
failure

Error Nr. 142

Frequency invalid

Error Nr. 143

Gain invalid

spectrometer control software fail-
ure or faulty input using Unitool

Error Nr. 144

Pgp table not found

Error Nr. 145

Gain table not found

Error Nr. 146

PII table not found

Error Nr. 147

VCO gradient too low

Error Nr. 148

VCO gradient too high

Error Nr. 149

12C bus fail

hardware failure

Error Nr. 150

wrong IF-gain-adjust value

faulty input using Unitool

Error Nr. 151

wrong pgp-table-index

faulty input using Unitool

Error Nr. 152

invalid row number in loop-
table

Error Nr. 153

invalid amount of rows in
loop table

spectrometer control software fail-
ure or faulty input using Unitool

Error Nr. 154

Wrong PLL-tune value

faulty input using Unitool

Error Nr. 155

On/Off expected

Error Nr. 156

Frequency too high for this
type of RX

spectrometer control software fail-
ure or faulty input using Unitool

Error Nr. 157

OfsTable full, offset setting is
stored temporarily only

too many entries in the dc offset
correction table

Error Nr. 158

OfsTable can't be deleted -
delete OfsTable in RAM then
save config

faulty input using Unitool
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Diagnostic Tests

Testing the overall gain of the Receiver 8.6.3

Table "Effective Gain of the AQS RX" on page 201 shows the overall real gain
of the AQS RX for a range of RG values. To check these values carry out the fol-
lowing procedure.

1. Measure the voltage of the 10 MHz output J3 of the REF unit ~7dBm (1.4Vpp)
@ 50 Ohms by scope

2. Set SFO1 =10.0001 MHz. AQ = 60 seconds
3. Set RG =1

4. Connect the 10 MHz output via a variable attenuator to the receiver input. Set
the attenuator to 80 dB.

5. Enter ,zg“ and observe the voltage at the receiver output CHA or CHB. Adjust
the variable attenuator until the voltage at the receiver output is equal to that
measured at the 10 MHz output of the REF. unit. The attenuation required can
be taken as a measure of the gain of the receiver.

Important: The maximum load of the HR out is 1 kOhm (not 50 Ohms) !

You can repeat using various values of RG, but be sure to increase the attenua-
tion accordingly.

Diagnostic Tests 8.7

The AQS RX has no special written diagnostic program. The AQS RX can be ac-
cessed with the UniTool that is accessible from BRUKER Utilities:

With UniTool you can

read and write the AQS RX receiver gain

adjust the gain, phase and baseline for the quad module
adjust DC offset

measure the quad module temperature

read actual firmware version, ECL and hardware version

2 T

download new firmware

Be aware that the corruption of calibration data can lead to the incorrect operation
of the unit and this menu point should be entered by service personnel only.

Quadrature and DC Offset Correction Table 8.8

The DC offset of the AQS RX can be adjusted by software and stored in the on-
board FLASH non-volatile memory. The offset values are handled for each fre-
quency/gain pair and will automatically be adjusted each time the receiver gain
(rg) or the observe frequency is changed.

I‘

NOTE: The frequency value in the correction table is rounded to the next
2.5 MHz index-step (see Figure 8.4.). As a consequence of this rounding, a
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drifting magnet can cause a nucleus frequency to fall into another 2.5 MHz
index-step where the RXAD is not adjusted. In this case a readjustment is
necessary.

(This difficulty can occur in unlocked magnet systems only. In locked mag-
net systems the nucleus frequency does not drift away.)

Figure 8.4. Rounding of the frequency in the Correction Table

[ e.g. 300.3 MHz

Correction table index: 300 305

>
Borders of rounding: 301.25 Nucleus frequency

L; 4»1 [MHz]

Index +/- 1.25 MHz

To fill a DC offset correction table you have to do a ‘gs’- experiment with XWIN-
NMR. Be sure XWINNMR has selected the nuclid/frequency you want to adjust
the Offset Table for.

Choose the acquisition window in XWINNMR to see the time domain signal and
select Unsh to see both channels.

Important: ‘gs’ must be started before UniTool because the UniTool occupies the
serial port communication. At the end, before you try to change parameters in
XWINMR, UniTool must be left.

You can program the offset table with UniTool (Note: ‘gs’ must be started before
UniTool!). When working with Windows NT start UniTool by opening Bruker Utili-
ties, then Service Tools, then click on UniTool.cmd.

When working with UNIX or Linux open an shell and enter xw nnm r-e Uniroolor
start the UniTool from the directory (/Bruker/<xwinnmr release>/conf/instr/servtool/
UniTool.

Enter device name [?’ for details] (ags) >

--> hit <return>

Enterdecim alSBSB address rboard n AQS rack 36)>

--> enter address 16 for RX_1, address 17 for RX_2, ... and hit <return>

BrukerUnirool
Versbn 1 xx
Com piatbn date:<....>

W ARN NG :
Thie Bahadware kEveldebug ol
In properoperatibn m ay dam age yourhardware.

Connecting SBSB address 16 (0x10)
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Quadrature and DC Offset Correction Table

>>>RX ManMenu <<<

PIRX hit

RIRX Board hH

BIRX DeE® Enor
BIRX Query Request
BIRX Aub Downbad
B1RX ManualDownbad

GIRX Gan

F1RX O feetAdjstFEADC sekcked)

EHIRX O feetAdjstHADC SADC sekckd)
VIR X save confguratbn

IR X erase allO BTabEENntres ofacualFig

P1RX sekctG an D strbutbn Schem e
D 1R X D mgnostc Functbns
K]eXtUnirool

yourchoke:

The AQS rack must be powered on at least for 5 ... 10 mins to guarantee a stable
temperature of the RX before adjusting any DC offset or quad image.

If necessary you can check the RX- temperature with DD imgnostc Functbns
and [TJRX Tem perature :

measurement range: 38...63 degree celsius
nominal value: 54 +/-2 degree celsius
AF Temperature:  xx degree celsius
PLLTemperature:  xx degree celsius

The temperature should be about 54 °C, except if you got an AQS RX-E ECL 00.
AQS RX-E ECL 00 do not support temperature regulation.

To be sure the actual dc offset correction table in the read-only memory (RAM) is
empty for this nuclid/frequency choose [T]RX erase allO €TabEEntres ofactual
Frequency in the main menu and <y> yes.

If you use a FADC choose [FJRX OfBetAdjust FADC sekckd) You need to
know/enter

* the Digital Resolution (DR) from the acquisition parameters (see XWINNMR
‘eda’ or ‘dr’)

¢ and the ‘FTLP-Gain’ (see XWINNMR ‘ftipgn’ --> type 0 for 0 dB - 1 for 14 dB).
You will get this menu:

>>> RX 0 feetAdjustM enu FADC sekcted)<<<

GIRX Gan N Jnext
RIRX setAF ofetchannelA Rf1hc RIDec
B1R X setAF ofeetchannelB Blhc BlDec
[CIRX setQuadrature Am pliude DAC [B]hc E]Dec
P IR X setQuadrature Phase DAC [71hc B]Dec
VIR X save Confguratbn
R 1QuiM enu

yourchoke:
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If you use a HADC or a SADC choose H]RX O feetAdjustHADCSADC sekct
ed) You need to know/enter

* the Digital Resolution (DR) from the acquisition parameters (see XWINNMR
‘eda’ or ‘dr’).

You will get this menu:

>>> R X 0 feetAdjustM enu HADC SADC sekctd)<<<

GIRX Gan N Jnext
RIRX setAF ofetchannelA RP1hc P]Dec
B1IR X setAF ofeetchannelB Blhc E]lDec
ECIRX setQuadrature Am plilude DAC [B]hc E]Dec
D IR X setQuadrature Phase DAC [71hc B]Dec
VIR X save Confguratbn
R 1QuiMenu

yourchore:

The offset table handles entries (max. 900 entries) which are stored according to
selected nuclid/frequency (in steps of 2.5 MHz) and the selected gain (in steps of
1 dB).

To adjust the table for the actual nuclid/frequency you must start with the lowest
gain. Choose [G]Gah and enter 1.

Choose PR X setAF ofieetchannelA to adjust channel A.

Figure 8.5. Example figure 1

¥ » XWIN-NMR Yersion 3.1 on MPA started by ep =10 ﬂ
Fle Acquire Process Analysis Output Display Windows Help

wobb - SW

M1 | M2 | M3 ]

save

2

uE

stop

A

s g

select

A |

7

retum

Dataset; < test_X 3 1 Ci/Bruker/31 ep >
Title:z

correction ivaluei e.g

DEF

0EF |
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Quadrature and DC Offset Correction Table

The graph’s left half of the XWINNMR'’s y-axis shows you the offset correction of
channel A. If the graph’s y-value is negative you have to enter that value positively

to converge to zero offset. If the graph’s y-value is positive enter the value nega-
tively.

RX will calculate the internal RX values needed. Repeat this once or twice and
you will be within one percent of the uncorrected offset. (If not you entered a
wrong DR or you read the screen-value with too little precision)

a <conectbn vablie>, for channel A respectively b <conectibn valie> for channel
B

e.g. / for the above example:

a 4000

Figure 8.6. Example figure 2

B > XWIN-NMR version 3.1 on MPA started by ep
Fle Acquire Process Analysis Ouiput  Display Windows

Dataset: ¢ test_X 3 1 C:/Bruker/31 ep >
Title:

B

2| | =] intepral = £, 160546107

stop
wobh-3W
S
ys-mate
M1 | Mz | M3 ||
save DEF
select
FEREESE D i
2 | 2 | DF
"8 | B ]

sh Ush |}

retum

When you have achieved small offset values you can adjust the offset by increas-
ing or decreasing the lowest significant bit of the adjustment D/A-converter by typ-
ing

B 1hhcor R]IDec for Channel A respectively

Bl hcor BE]Dec for Channel B

The graph’s right half of the XWINNMR’s y-axis shows you the offset correction of
channel B. --> the same as above for Channel B ... .
Choose B]IR X setAF ofeetchannelB to adjust channel B --> the same as above

Instead of type [B] and afterwards enter the correction value you can also type:
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b <conectbn value> for channel B
e.g. / for the above example:
b 5000

Figure 8.7. Example figure 3

3 XWIN-NMR Yersion 3.1 on MPA started by ep
File Acquire Process Analysis Output Display Windows
Dataset: < test_X 3 1 Ci/Brukers31 ep >

Title:

i

stop
wobh-SW
Ene
gsomeie |
w1 | iz | ws [
save DEF :
select ]

MESE

retum

When you have achieved small offset values you can adjust the offset by increas-

ing or decreasing the lowest significant bit of the adjustment D/A-converter by typ-
ing

Blhcor B]Dec for Channel B
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Software / Useful Pulse Programs

Figure 8.8. Example figure 4

> XWIN-NMR Yersion 3.1 on MPA started by ep - ol x|

File Acquire Process Analysis Output Display Windows Help

Dataset: < test X 3 1 C:/Bruker/31 ep >
Title:

Ei]

2 7l = i = 1, 080de 08
o » n'n E
al |exp | O,
+ | 4|+ |
| -
#EE | R S A S A
stop
wobh-SW
K
s
M1 | MZ | M3
save DI F | e
-2 .rz‘u|]EF ,—Auu(lw ,,,,,,,,,,,,,,,,,,,,,,,,,
1
Repeat the whole procedure for the next gain by choosing [N nextG an. Repeat
‘Next Gain’ until all gains are adjusted including the highest gain (= 46300).
If you don’t want your table entries to be lost after a power down of the AQS-rack
you need to save the RX configuration with V]JRX save confguratbn. This will
take a few seconds.
Confguratbn has been saved
After saving the table initialize the receiver selecting PJRX hitfrom the Main
Menu.
Important: You must choose Q JQ uitM enu and [X]eX U niToolto free/release the
serial port of your work station before alter parameters in XWINNMR.
Stop the XWINNMR experiment, select the next nuclid/frequency you want to ad-
just and start another ‘GS’- experiment. Adjust in the same way as above ...
Software / Useful Pulse Programs 8.9

For quadrature phase/gain adjustment the following pulse program is useful:
Zgow mod

Aavance-versbn 0207/08)

71D sequence w #h CW decoupliing

#nclide <Avance.nck

'd11=30m **
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1lze
2 d11 resetfl resetP
dil1 pb6R
d11 cw -2 ph30
d1
pl phl
go=2 ph31
wr#0
dll1 do®
exit
phl=02201331
ph31=02201331
ph30=0
plLL :fl channel-power EvelBrpubke detuld)
pPk6:P channel-power Evelbrew decouplhg
pl :fi channel- high powerpuke
dl :rebxaton dehy;1-5 *T1
dl11:debhy Brdek WO BO m sec]
$H:zgow v 1.7 20020708 114117 eng Exp $

In edasp select two identical nucleus for F1 and F2 and set the offset frequency
OFSX2 of the second one to e.g. 1000.0Hz

Figure 8.9. proposed setup for quad image adjustment
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Connect now the RF OUT of SGU2 with the RF IN of the RX directly and start ac-
quisition in ‘gs’ mode.

Check the input signal level in the acquisition window. Check for appropriate load
of the ADC and do not overload it.

Process the data by frequency domain phasing (magnitude) or enter dspm ¢ and
adjust the quadrature image signal with UniTool.

The adjustment procedure is similar to that one for dc offset correction.
For phase/amplitude adjustments select the following menu points:

IR X setQuadrature Am plilude DAC [B]hc E]Dec
P IR X setQuadrature Phase DAC [71hc B]Dec
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Frequency Range:
5..1072.5 MHz (RX-BB)

Frequency Stability: This is governed by the stability of the crystal oscillator on
the REF unit which is specified to 3 x10%/day and 1 x10°8/year

Frequency Resolution: The local oscillator synthesizer in the AQS RX follows
the SGU LO signal with its resolution of <0.005 Hz.

LO Phase Settling Time: 1.5 us max. (RX-BB)
Audio Signal Settling Time: < 1us (RX-BB)

Gain:
Gain Range: 12..105dB, 93dB gain range in 1dB Steps
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Specifications

Timing Definitions 8.10.1

Turn on or settling time of the AQS RX-BB are defined as follows:

Figure 8.10. AQS RX-BB timing definitions

|
_>'—<_
DERX (see ‘edscon’) | |
I
DE1 (see ‘edscon’) —>l—;<|—
|
BLNKTRx~ — | |
pulse from SGU -
P
i
pulse from SGU |
I
|

RGP_RX~

pulse from SGU >

RGP_LO~ 41
pulse from SGU [
I

RGP_HPPR~
pulse from SGU

I
(nclusing teeampifier IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

dead time)

LO (local oscillator K “H“HHHWH”HWHHHHHHHHHHMHHHHHHHHHHMHHHHHHHHHHMHHHHHHHHHHMHHHHHHHHHHMHHHHHHHHHHMHHHHHH

signal from SGU)

Il |‘\ receiver reference phase stable

receiver/detector | (< 1° error)
reference
phase | LO phase settling time

|
|

delecied sudosnatout IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
|

—>I—<— audio signal settling time
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Power Supply / Fuses 8.11
See 84.1
Backplane Connector 8.11.2
z a b c d e f
1 GND GND RESERVE_1 NC GND SAMPLE_INFOO GND
2 GND NC GND SAMPLE_INFO3 SAMPLE_INFO2 SAMPLE_INFO1 GND
3 GND GND NC RESERVE_2 GND SAMPLE_INFO4 GND
4 GND 20MHZ_CLK_X GND INTERLEAVE_INCR~ ADC_SEL1 ADC_SELO GND
5 GND GND 20MHz_CLK_X~ RESERVE_3 GND RGP_LO~ GND
6 GND BLNKTR1~ GND BLNKTR2 RESERVE_6 RESERVE_4 GND
7 GND BLNKTR3~ BLNKTR4~ NC GND RGP_ADC GND
8 GND BLNKTR5~ GND BLNKTR6~ RESERVE_7 DWL_CLK GND
9 GND BLNKTR7~ BLNKTR8~ NC GND RGP_RX~ GND
10 GND = SBS_TTL_TX GND SBS_TTL_RX SBS_TTL_TX_ENAB~ RESERVE_5 GND
11 GND LOCAL_TX LOCAL_RX SBS_TTL_WUP~ GND RGP_HPPR~ GND
LTSe==C)|:13tlrJa-l??uasCEaBl\;z;nicaIIy isolated Key Area
15 GND SLOT2 SLOT1 SLOTO GND RESERVE_ADC_1 GND
16 GND SLOT3 GND 12C_SDA RESERVE_ADC_2 GND GND
17 GND EMERGENCY_STOP 12C_BUS_REQ 12C_SCL GND ADC_[2C_SDA GND
18 GND NC GND 12C_2_SDA 12C_2_SCL GND GND
19 GND NC NC NC GND ADC_|2C_SCL GND
20 GND NC GND P2V N2.5V GND GND
21 GND PS5V P35V POV POV POV GND
22 GND PS5V RACKO NoV N9V NoV GND
23 GND PS5V P19V N19V RACK1 P12V GND
24 GND PS5V P19V N19V RACK2 P12V GND
25 GND PS5V P19V N19V RACK3 P12V GND
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SGU Signal Gener-
ation Unit

Introduction 9.12

The SGU is one of the most significant advances in the new AV series. It is the
unit where the generation of all analog characteristics of the RF signal takes
place. The SGUs are located in the analog section of the AQS rack between the
REF unit and either the Router or internal amplifiers. Each RF channel has a ded-
icated SGU. If more than 4 channels are required the extra SGUs will be located
in a second AQS rack.

On the transmission side the SGU generates the signal frequency, phase and reg-
ulates the amplitude (including shape control) as well as the blanking and gating
pulses. The information is received from the TCU3 / FCU4 via the LVDS but im-
plemented upon in the SGU. The output of the SGU will be a miniature version of
the final transmitted signal. The only change that takes place to the signal after
SGU generation is the power increase in the amplifiers. On the receive path the
SGU generates the LO frequency as well as the receiver gating pluses and the
dwell clock.

In hardware terms all SGUs are identical but one SGU will occupy the master slot
in the AQS and is referred to as the ‘rack master’ or ‘master SGU’. This master
SGU recognizes its position automatically and switches into master mode where-
as all other SGUs are set to slave mode. The slot occupied depends on the jump-
er setting on the rear side of the backplane (see 9.13.2). The SGU master
communicates with various analog units to reduce the needed communication to
a minimum for the CCU10 and the subunits. see "AQS signal path” on page 13.

Note that while the master SGU has additional functionality it also performs all the
tasks of a standard SGU.The various SGU boards are synchronized by means of
a 20 MHz clock signal from the backplane. The clock signal originates on the AQS
Reference Board. The synchronization is essential if the various RF channels are
to be phase coherent etc.

Apart from the master SGU the only other distinction between the various SGUs is
that one SGU is pre allocated as the observing SGU and generates the LO as well
as the receiver timing. This can be any SGU depending upon which FCU in the
edsp menu is chosen as the OBS.

Each SGU has a dedicated hardwired LVDS link to an FCU (either channel A or
B). The high speed link transfers all NMR relevant real-time events in 50ns time
slots to the corresponding SGU (e.g. pulses, shapes, phase jumps, frequency
shifts etc.). Each rf channel is controlled by a separate high speed link. It is con-
nected via a cable on the front panels of the two units (point to point connection).

NB: The SGU is really a DAC. It does nothing without FCU order. The FCU gener-
ates for example every dwell clock. It orders the SGU to go high/low/high/low and
so the DWCLK is generated. The LVDS is really the bridge between the digital
and analog side.

The SGU has access to the various buses along the AQS backplane.
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A special feature of the SGU is the extra shielding. This is because of the impor-
tance of ensuring that the generated RF signals are free of distortion.

Functions / Description 9.13
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The central role played by the SGU is evident from the extensive list of functions

below. For further details on some of the specific details below see "Important
signals” on page 237

All SGUs.

1. Generation of the precise final transmission frequency by means of an on-
board frequency generator. The SGU implements all analog aspects of the sig-
nal including frequency, frequency shifts, phase shape etc. The information re-
garding the precise characteristic of the signal is received from the FCU via the
LvDS.

2. Amplitude control both in terms of magnitude (mult) and shape (mod). Al-
though the SGU delivers a max voltage of 1Vpp the linear nature of the ampli-
fiers means that the SGU has exclusive control of the final amplitude.

3. Generation of blanking signals for use in the various amplifiers. The AQS inter-
nal amps receive the blanking directly from the backplane, whereas the exter-
nal amps receives the signals from the PSD which in turn receives the signals
from the backplane.

observing SGU only.

4. Generation of gating pulses to be used in the HPPR, RX22, SADC, RXAD,
DRU

5. Generation of the dwell clock (HADC,SADC, FADC), dwell enable signal for
the DRU and LO frequency for the receiver.

Master SGU only

6. Initializes various units after a power up or ‘i’ command. A proper initialization
of all RF units in the AQS mainframe is highly dependent on a correct power
up process of the master SGU1.

7. Cozmmunication with the CCU10 via the SBSB1 and with other analog units via
a I“C bus.

8. Router control via the backplane. This also includes control of the mini router
in AQS internal amplifiers. The information is transmitted via the 12C bus men-
tioned above.

SGU2 only
9. Generation of the ‘wobb’ signal

The LO will be generated on the observing SGU and daisy chained through all the
succeeding SGUs to the receiver. This daisy chain is unidirectional in the direction
of the receiver. If in a four channel system SGU2 is the OBS then SGU2 will gen-
erate the LO and this will be daisy chained through SGU3 and SGU4 to the re-
ceiver. see Figure 9.11.
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Figure 9.11. LO daisychain for the case where SGU?2 is the observing SGU
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Figure 9.12. SGU RF paths
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Signal paths within the SGU 9.13.1

This is shown schematically in Figure 9.14. Note that the signal path switching is
controlled via the LVDS.

Figure 9.13. signal generation on the SGU
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NCO = Numeric Controlled Oscillator.
DDS = Direct Digital Synthesis.

Although from a service point of view the internal workings of the SGU are not rel-
evant, this is such a new unit and plays such a central role in the spectrometer
that it is perhaps worth making a short description of its main features.

At the heart of the SGU are three NCOs (Numerically Controlled oscillators)
NCO1, NCO2, NCO3. A fourth NCO, NCOO is actually a virtual oscillator in that it
does not physically exist but is used to represent zero transmission, i.e. all three
physical oscillators are switched off.

NCOQO is always used for zero transmission.
NCO1 is always used for the OBS frequency
Any shifts in frequency are implemented using NCO2.

NCO3 is always used for the LO frequency. This assignment of the various NCOs
is illustrated in "NCO allocation” on page 226

The advantage of using multiple NCOs is that frequency, amplitude and phase in-
formation can be loaded simultaneously. This facilitates instantaneous switching
from one phase or frequency to another etc.
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Figure 9.14. Signal paths within the SGU

Functions / Description
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d1

NCOO0

Selective
Excitation

The timing of the NCO output is controlled by a series of instructions delivered by
the FCU via the LVDS with a 12.5ns timing resolution.

The output of the various NCOs is a digital representation of all characteristics of
the required signal. This digital signal is then modulated using the ‘MOD’ input to
implement the shape of the signal. The signal is still purely digital in nature but is
then passed through a DAC to produce an analog output. The frequency at this
stage is still not the final frequency, this only happens at the UP Converter which
mixes the oscillator frequency with the appropriate frequency from the REF unit to
produce the final transmission frequency. The last step is the application of the
‘MULT’ which sets the overall amplitude of the RF output.

Figure 9.15. NCO allocation
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Master slot detection 9.13.2

One SGU within the AQS chassis acts as low level bus controller (rack master)
and initializes devices with 12C bus. The slot position of these SGU depends on
the jumpers on the rear side of the AQS User Bus. For correct settings consult the
chapters on configurations. With AQS/2 chassis the current and valid jumper set-
ting is also appearent from the label below the mains selector on the rear side of
the chassis.

* In AQS chassis jumper E must always be set

* In AQS/2 chassis jumper E and F must always be set except in multi receiver
systems, where these jumpers allow to separate the RGPs between two recei-
ver sections

Unit Configuration / Version / Jumpers 9.14
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Five versions of SGUs have been produced.
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®* SGU-C Part-No. 2003329, output frequency range limited to 325MHz

* SGU400 Part-No. 2003642, output frequency range limited to 430MHz

* SGU6B00 Part-No. 2003831, output frequency range limited to 643MHz

* SGU1000 Part-No. 2003330, output frequency range limited to 1072MHz

®* SGU-FTMS Part-No. Z003643, output frequency range limited to 10MHz
Key specifications and digital control behavior remain the same for all versions

Through the ‘cf’ routine the number and location of all installed SGUs including
the master SGU is determined. Each SGU in the user bus has a unique address
by virtue of its physical position and this is used to distinguish the various SGUs
from each other. There are no jumpers that need to be set.

Regardless of the system the units are lined up immediately to the left of the REF.
unit.

A micro bay system will accommodate up to three SGUs.

A one bay system will accommodate up to four SGUs (three if internal amps are
used)

A two bay system will accommodate up to 8 SGUs (4 attached to REF1 and 4 at-
tached to REF2)

Any of the SGUs may be selected as the Observe SGU. In the ‘edsp’ menu the
FCU number is equivalent to the SGU number and so this menu will easily tell the
operator which SGU is the observing SGU.

Table 9.4. Assignment of SGUs

ngéil‘jal Physical FCU edsp display
1 FCU1 Channel A FCU1
2 FCU1 Channel B FCU2
3 FCU2 Channel A FCU3
4 FCU2 Channel B FCU4
Differences from previous versions. 9.14.3

This is a completely new development for the AV series and the SGU does not
have a counterpart in the AVANCE series.
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Front Panel Wiring / Display 9.15
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Figure 9.16. SGU front panel

ERROR LED
READY LED

POWER LED

———RFOUT J2

AUX OUT J7
LOOUT J4
LO IN J3

REF IN J1

LVDS link from FCU

RF OUT J2

This is the single rf output which will be connected either directly to an internal
amplifier input or to the router on its way to an external amplifier. This signal will
have a max amplitude of 1Vpp at a power setting of -6db. The signal will only be
present during pulse transmission as the blanking takes place on the SGU itself.

AUX OUT J7

The wobb signal ALWAYS comes from the AUX out of SGU2 since this is hard-
wired to the ‘Tuning in’ input of the HPPR cover display module. On all other
SGUs this output is left unconnected except for the case of SGU1 where it can be
connected to the 2HTX on an AQS with no router. The wobb signal will appear as
a swept frequency whose variations in frequency will depend on the setting of ‘wb-
sw’. On the scope it appears typically as a pulsing frequency of maximal 1Vpp.
(note that the wobble signal amplitude for HPPR/2 can be set by software, typical
values are around 150mVpp)
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The LO for the WOBB routine will come from the observing SGU LO OUT. This
will also appear as a swept frequency except that this time the central frequency
will be the wobble frequency + detection offset frequency (LO, DQD).

Since all SGU are physically identical the AUX OUT output would be capable of
transmitting RF signal from any SGU but this would require explicit pulse pro-
gramming.

LO OUT J4

RF signal for the receiver (1.0Vpp at 50 Ohm). The signal is generated on the ob-
serving SGU and then daisy chained through successive SGUs in the direction of
the receiver. This signal will only be present during AQ (acquisition time) and if the
SGU in question is the observing SGU or is located to the right (further along the
daisy chain) of the observing SGU.

LOIN J3

This signal will only be present if the SGU in question is located to the right (fur-
ther along the daisy chain) of the observing SGU (1.0Vpp at 50 Ohm).

REF in

Input RF signal from the REF. unit. This is a mixture of frequencies which are used
to generate the final transmission frequencies.

Front Panel SGU-FTMS

The SGU FTMS has slightly different output connectors, because of the different
receiver concept.

LO-1 OUT J4

SYNT_O signal for the ICR AQS FTMS HFU-RX A3147. This signal will only be
present during AQ (acquisition time) and if the SGU in question is the observing
SGU (-2dBm, 0.5Vpp at 500hm).

LO-Q OUT J3
SYNT_90 signal for the ICR AQS FTMS HFU-RX A3147. This signal will only be

present during AQ (acquisition time) and if the SGU in question is the observing
SGU (-2dBm, 0.5Vpp at 500hm).

LED Display: 9.15.4

Power LED:

The power LED indicates that all necessary voltages are present and at the cor-
rect level. If the voltage level drops then the LED will go out. Thus once the power
LED lights then further investigation of the backplane to check the precise voltage
is unwarranted.

The table below summarizes the states of the three front panel LEDS.
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Table 9.5.

LED States

ERROR READY

POWER

Description

off

- power supply not on or operating
incorrectly

off on

on

- Normal operating mode
- ready for operation

off single, short-
time flicker-
ing

on

- Communication LED.

The unit has received a command
from the RS485 bus master. The
LED switches to off as soon as the
SGU acknowledges the command.

blinking slowly on
(approx.3 Hz)

on

indicates warning and not error. The
sleep mode during acquisition is dis-
abled (‘gs’ mode).

Caution: Sensitive NMR experi-
ments are not possible in this mode
due to disturbances of the controller
system.

Part Numbers and Cables

9.16

* SGU-C Part-No. Z003329 (325MHz)

SGUA400 Part-No. Z003642 (430MHz)

* SGU600 Part-No. 2003831 (643MHz)

SGU1000 Part-No. Z003330(1072MHz)

* SGU-FTMS Part-No. 2003643 (10MHz)

Troubleshooting / Unit replacement / Tips ‘n’ Tricks

9.17

General

9.17.5

1. All SGUs are identical and as such are fully interchangeable. If units are
swapped it is advisable to reconfigure to ensure that there are no inconsisten-
cies in unit recognition. Note that for best performance all the SGUs should be
of the same type.

2. Ensure that all SGUs are using the same firmware (currently ‘birdad.hex). This

can be done using UniTool.
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Troubleshooting / Unit replacement / Tips ‘n’ Tricks

3. Even upon rebooting after a power off, the error LED on the master SGU may
light. It may be necessary to enter the command ‘i’ (initialize interfaces) to
clear this error.

4. Do not open the SGU in the field.

5. Ensure that the 20 pin cable to the FCU is connected before powering up the
AQS. This will ensure the correct termination and also prevent the SGU from
hanging.
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Error Messages

9.17.6

Description of possible error messages:

Table 9.6. AQS SGU error messages
Error No.. Error Message Description Possible cause
Error No. 1 Serial RS485 timeout slave device did not answer in slave device probably not initial-
expected time ized, check connections
Error No. 2 Checksum wrong firmware checksum internal hardware error or down-
load failed
Error No. 3 Watchdog hardware malfunction, on-chip diag- hardware failure
nostic activated
Error No. 4 Serial RS485 command, RS485 protocol violation spectrometer control software fail-
checksum error ure
Error No. 10 RAM selftest error RAM test failed hardware failure
Error No. 11 no application firmware found | ROM test failed hardware failure or firmware down-
load failed
Error No. 13 Power failed indicate that a power up has hap- ordinary power up or a power
pened and the system is not initial- breakdown during an experiment
ized
Error No. 15 Parameter exceeds valid value out of range spectrometer control software fail-
range ure or faulty input using Unitool
Error No. 17 Function not supported by selected feature not supported by spectrometer control software fail-
board hardware version actual hardware version ure, wrong command selected
using UniTool
Error No. 18 Unknown version index in internal validation of calibration data hardware error
configuration page failed
Error No. 20 Syntax error selected feature not supported by spectrometer control software fail-
actual firmware, board does not ure, wrong board selected, hard-
understand command ware feature not supported by
actual version
Error No. 22 RTX create error operating system error firmware or hardware error on SGU
Error No. 23 RTXmemory allocation error
Error No. 24 RTX memory free error
Error No. 25 RTX communication pool
exhausted
Error No. 26 RTX send signal error
Error No. 27 RTX interrupt handling error
Error No. 28 RTX semaphore waiting list
full
Error No. 29 RTX pool create error
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Troubleshooting / Unit replacement / Tips ‘n’ Tricks

Table 9.6. AQS SGU error messages
Error No.. Error Message Description Possible cause
Error No. 36 Flash byte program error" failure during FLASH memory pro- hardware failure
gramming
Error No. 37 Flash erase error
Error No. 40 Flash erase timer expired
Error No. 41 Error in flash command
sequence
Error No. 42 Flash page mismatch, storing
terminated
Error No. 43 No valid calibration data
Error No. 50 RAM selftest error RAM test failed hardware failure
Error No. 51 No application firmware ROM test failed download error or wrong firmware
found (wrong firmware downloaded
checksum)
Error No. 52 No application firmware ROM test failed download error or wrong firmware
found (wrong firmware name) downloaded
Error No. 53 No application firmware ROM test failed download error or wrong firmware
found (wrong firmware ID) downloaded
Error No. 58 Corrupt BIS on board BIS (Board Information System) test | hardware failure
failed
Error No. 59 BIS checksum error BIS(Board Information System) test hardware failure
failed
Error No. 60 Unknown rack code Unknown rack code invalid jumper setting on chassis
user bus
Error No. 100 Serial DAC bus (SPI, 8420) on board serial DACs for calibration hardware failure
error can not be set
Error No. 101 Serial ASIC bus (JTAG) error | SGU on board hardware bus cannot | Reference signals from AQS REF
be written to or not connected, coaxial cable defect
devices on internal JTAG bus can or ACB/PSD defect
not be initialized
Error No. 102 Missing valid configuration configuration data (calibration data) hardware failure
page not available
Error No. 105 Flash table does not exist, configuration data (calibration data) hardware failure
using default table not available
Error No. 107 Table address or identifier selected table not supported by spectrometer control software fail-
exhausts range actual hardware version ure, wrong command selected
using UniTool
Error No. 108 SGU PLL lock lost or PLL diagnostic detected improper hard- hardware failure
unlocked error ware state
Error No. 109 SGU frequency range value out of range spectrometer control software fail-
exceeded ure or
wrong SGU type in chassis
(e.g. SGU400 in a AV600 system)
Error No. 110 Emergency stop activated, an emergency stop signal from emergency stop signal activated by
SGU reseted backplane detected any spectrometer unit or BSMS
keyboard
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Table 9.6. AQS SGU error messages
Error No.. Error Message Description Possible cause
Error No. 111 FCU - SGU link checksum indicate parity error, checksum of illegal command from FCU, clock
error, SGU reseted high speed data is not correct signal to FCU (High Speed Trans-
mitter) not properly connected, high
speed link cable not connected or
frequency mixture from Reference
Board not connected
Error No. 112 SBSB Wake-Up occured dur- SGU has been set to generate LO signal while spectrometer control software failure
. s the on-board microcontroller was running
ing acquisition, SGU uP spectra may show spikes
booted
Error No. 113 Function not allowed in spectrometer control software fail-
present mode ure
Error No. 115 Board overheated, check on-board diagnostic detected board fans/ventilation brokern down,
AQS cooling and ventilation temperature of > 75°C power supply defect
system !
Error No. 116 Power supply failure on-board diagnostic detected drop of | power supply defect or on board
detected power supply voltages below speci- voltage regulator failure
fied range
Error No. 200 Can not initialize board Rackmaster cannot initialize salve firmware version not compatible,
board while power up chassis scan hardware failure on master or slave
sequence backplane connection
Error No. 201 Can not read board informa- Rackmaster cannot get board infor- firmware version not compatible,
tion mation from slave unit while power hardware failure on master or slave
up chassis scan sequence backplane connection
Error No. 202 Can not read board firmware Rackmaster cannot read board firm- | firmware version not compatible,
version ware version from salve board while hardware failure on master or slave
power up chassis scan sequence backplane connection
Error No. 203 Can not write board identifier | Rackmaster cannot write board firmware version not compatible,
to slave identifier to salve board while power hardware failure on master or slave
up chassis scan sequence backplane connection
Error No. 204 Can not write SBSB address Rackmaster cannot write SBSB firmware version not compatible,
to slave address to salve board while power hardware failure on master or slave
up chassis scan sequence backplane connection
Error No. 210 Serial DAC bus (SPI, 8420) serial DACs for calibration on REF- hardware failure
error ERENCE BOARD can not be set
Error No. 211 No I2c acknowledge received | Rackmaster can not access back- one of the AQS units blocks up the
plane 12C bus backplane 12C bus or on board
hardware failure
Error No. 212 12c EEROM program timer EEPROM for BIS entries can not be one of the AQS units blocks up the
expired accessed backplane 12C bus or on board
hardware failure
Error No. 213 Serial ASIC bus (JTAG) error | REFERENCE BOARD on board hardware failure
hardware bus can not be written to
or
devices on internal JTAG bus can
not be initialized
Error No. 215 Rack 12¢ bus not released Rackmaster can not access back- one of the AQS units blocks up the

error

plane 12C bus

backplane 12C bus or on board
hardware failure
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Diagnostic Tests

Table 9.6. AQS SGU error messages
Error No.. Error Message Description Possible cause
Error No. 216 Unknown board in rack Rackmaster cannot identify board firmware version not compatible,
while power up chassis scan incompatible board in chassis
sequence
Error No. 217 Rackconfiguration not improper combination of boards in some boards are not compatible to
allowed chassis detected by rackmaster each other
(e.g. REF22 and AQS RX-BB)
Error No. 218 lllegal slot occupation I12C and SBSB device use same slot | wrong AQS chassis code set in 2
detected (12C and SBSB address chassis systems, hardware failure
device use same slot on backplane or according units
address)
Error No. 220 Board timeout slave board answered not within firmware version not compatible
specified time or hardware failure
Error No. 221 Rackmaster task interrupted slave board answered not in firmware version not compatible
by slave behaviour expected order or hardware failure
Error No. 232 Different SGU firmware in rackmaster detected different SGU firmware version different, down-
AQS detected, download lat- | fimrware version that may cause load latest version on all SGU's
est version on all SGU's inproper operation
Error No. 249 serious amplifier malfunction, | hardware diagnostic on BLA2BB can | hardware falure on BLA2BB or
error can not be deleted not be reseted power supply
Error No. 250 no amplifier housing informa- | no amplifier housing information in no amplifier housing information in
tion in BIS, using default BIS found while power up chassis BIS
address scan sequence
Error No. 251 multiple amplifier housing not valid amplifier housing informa- not valid amplifier housing informa-
information in BIS, using tion in BIS found while power up tion in BIS found
default address chassis scan sequence
Error No. 252 general fault detected hardware diagnostic on BLA2BB hardware failure on BLA2BB
detected
Error No. 253 thermal fault detected hardware diagnostic on BLA2BB
detected
Error No. 254 power supply fault detected hardware diagnostic on BLA2BB

detected

Diagnostic Tests

9.18

Not applicable

Power supplies and board temperature are checked periodically by the on-board

microcontroller.

Software / Useful Pulse Programs

9.19

Each SGU has 10 RTP outputs. They are set automatically with the go command
in pulse programs. To set specific RTPs permanently, the syntax

setrtp<sgu1..8> | <bit0-8> " <bit0-8> is used.

AQS Technical Manual Version 005 Bruker BioSpin
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Example:
setrtp1]0|1]2|8*7
; set bits 0,1, 2 and 8 and clear bit 7 on SGU 1

The RTP-bit-settings of different SGUs are combined at the backplane of the ac-
Table 9.7. real time pulses

Bit # Name Meaning
Bit 0 RGP_ADC ADC gating pulse
Bit 1 RGP_RX Receiver gating pulse
Bit 2 RGP_HPPR Preamplifier gating pulse
Bit 3-5 reserve
Bit 6 INTERLEAVE_INCR selector for gain switching in receiver
Bit 7 DWL_CLK or dwell time for receiver ADC

DWELL ENABLE

Bit 8 ADC_SELO0? selects HADC/2 or SADC+
Bit 9 ADC_SEL1P selects FADC

a notunsed in systems with DRU
b notunsed in systems with DRU

quisition rack, so in fact it doesn’'t matter which SGU issues these pulses, but in
order to avoid conflicts one should use the observe SGU for them.

Fast Real Time Pulses (FRTP) 9.20

Homodecoupling

Each SGU has 4 FRTP outputs. They are set automatically with the pulse com-
mands in pulse programs and CPD programs. To set specific FRTPs permanently,
the command setfrtp<sgu1..8>|<bit0-8>"<bit0-8> is used.

Example:

setfrtp1|1

; set bit 1 on SGU 1 into FRTP register.

Bit1 is used for the amplifier blanking, Bits 0, 2 and 3 are reserve.

The amplifier blanking information is routed to the correct amplifier according to
the router setting (edasp command and parameter RSEL, respectively).

9.20.7
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The following SGU versions are equipped with an additional feature:
* SGU400 Part-No. 2003642 (430MHz) ECL 03 and higher
* SGU6B00 Part-No. 2003831 (643MHz) ECL 01 and higher
* SGU1000 Part-No. Z003330(1072MHz) ECL 04 and higher

These boards allow the usage of one FRTP pulse for gating another SGU syn-
chronously. While one SGU controls the experiment by generating the LO signal
and the real-time pulses for acquisition another SGU may be used as decoupling
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Important signals

SGU. The observing SGU can now gate the decoupling SGU with a pulse in a
way that the MOD and MULT are set to zero and the most conceivable suppres-
sion of the decoupling signal is achieved.

Important: When using this feature, all SGU involved in the experiment must
have the same hardware version (minimal required ECL is given above).

Important signals 9.21

All signals described below are active low and TTL except for the blanking signals
which use an open drain configuration.

BLKTR (amplifier blanking pulses)

A SGU can control up to 8 power amplifiers with the corresponding BLKTR. The
timing of the blanking pulses is controlled by the FCU via the LVDS which delivers
real-time instructions in 50ns second bursts. All SGUs are capable of generating
blanking pulses.

The internal amps receive the blanking directly from the backplane, whereas the
external amps receives the signals from the PSD which in turn receives the sig-
nals from the backplane.

RGP_PA~ (Preamplifier receiver gating pulse)

This pulse is generated by the observe SGU and is used to gate the OBS module
on the HPPR and used to implemented the transmit/ receive switching. The timing
of the pulse can be modified with the ‘edscon’ parameters .This signal is routed
via the ACB-S standard (or PSD) to the observe module in the preamplifier HPPR
or HPPR/2. All other non lock HPPR modules are left permanently in transmission
mode. In contrast to AVANCE systems, the preamplifier RGP will not be connect-
ed to the AQR RX22. The EP-HPPR output of the RX22 is left unconnected.

RGP_LO~(Local oscillator gating pulse)

This pulse is generated by the observe SGU and initiates the frequency step to
generate the LO frequency (SFO1+22MHz). The pulse is also used to control the
LO output of the REF unit which will only be present when RGP_LO goes active
low..

RGP_RX~ (Receiver gating pulse)

This pulse generated by the observing SGU controls the opening and closing of
the receiver (RX22, RX-BB, RXAD) and is transmitted directly over the backplane.
The timing of the pulse can be modified with the ‘edscon’ parameters.

RGP_ADC~ (ADC gating pulse)

This pulse (also driven by the observe SGU) controls the ADC data. If the pulse is
low and a dwell clock (RCU systems) or dwell anable (in DRU systems) is applied,
the ADC will perform a conversion. If the pulse is high and a dwell clock / dwell an-
able is applied, the ADC generates ‘zero’ data. The RGP_ADC is routed over
backplane to the ADC. This signal is specially used for digital homodecoupling
with oversampling.
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Dwell_Clk~ (ADC dwell clock for systems with RCU)

The signal is driven by the observe SGU and is used to control the timing of the
AD conversions. Every falling edge of the dwell clock executes an ADC conver-
sion. Although the signal is generated on the SGU, the timing is controlled totally
by the FCU via the LVDS. The pulse is routed over the backplane to the ADC via
the RX22. Homodecoupling experiments are treated as typical pulse programs.

DWELL_ENABLE~ (ADC dwell clock enable for systems with DRU)

The signal is driven by the observe SGU and is used to control the timing of the
AD conversion. A low level of this signal enables ADC conversion. Although the
signal is generated on the SGU, the timing is controlled totally by the FCU via the
LVDS. The pulse is routed over the backplane to the RXAD.

SEL_ADCx~ (Select A/D converter, ONLY systems with RCU)

The signal is applied to select a required ADC in the case of configurations with
more than one ADC. The signal is generated by the observe SGU and is wired di-
rectly via the backplane to the specified ADCs. see "real time pulses"” on page
236
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Specifications

9.22

Timing
Minimum Pulse or delay duration: see specification of TCU/FCU
Timing Resolution: 12.5ns

The resolution is set by the internal 80MHz clocking frequency on-board the
TCUS3. Pulses or delays between pulses can thus be set to 50, 62.5, 75, 87.5ns,
etc.

Frequency

Frequency Range SGU-C: 5-325 MHz
Frequency Range SGU400: 5-430MHz
Frequency Range SGU600: 5-643MHz
Frequency Range SGU1000: 5-1072MHz
Frequency Range SGU-FTMS: 0,003-10MHz

Frequency Stability: This is governed by the stability of the crystal oscillator on
the REF. unit which is specified to 3 x10"%/day and 1 x108/year

Frequency Resolution: The DDS is clocked by 80MHz and the frequency setting
is stored in a 34 bit register

=80 MHz/234 <0.005 Hz.
Frequency Switching Time:
Instruction time for frequency steps: 100ns with resolution of 12.5ns

Further information on response time of analog hardware: see section "Hardware
response” on page 240

Phase

Phase Resolution: A 16 bit register is used to store phase values.

= 360°/2'6 < 0.006°

Phase Switching Time:

Instruction time for phase steps: 50ns with resolution of 12.5ns

Total response time for any phase step to a phase error with less than 1° <300ns

Further information on phase settling time: see section "Hardware response” on
page 240

Amplitude

Modulator Range: The Modulator values are stored in a 16 bit register which
equates to a voltage dynamic range of 96dB. (20 log(2'6) =96 dB).
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SGU Signal Generation Unit

Hardware response

Power Level Range: The Power Level values are stored in a 15 bit register which
equates to a voltage dynamic range of 90dB. (20 log(2'®) =90 dB)

Power Level resolution: 0.1 dB
Amplitude switching time:
Instruction time for amplitude: 50ns

Response time of analog hardware: <100ns

9.22.8

240 (274)

The SGU frequency registers can be set within 25ns, the actual update rate is lim-
ited by the serial link and the event synchronization to 100ns. The SGU phase,
shape (MOD) or amplitude (MULT) registers can be set within 12.5ns each, the
actual update rate is limited by the serial link and the event synchronization to
50ns. There is a finite bandwidth within the analog sections of the SGU resulting
in a response or settling time respectively.

The settling time is independently of change frequency or phase. A quite hard test
is to change phase by 180° and measure the time elapsed to achieve an remain-
ing error of <1°.

Figure 9.17. Response 180° phase step®

©Al3oons
@: 284ns

._————detected phase -

BLNKTR pulse
... .astrigger.signal. ...
3 : -, o
IH; WV T d
b1
A
esponse time
| 300ns ;
M 100ns A WL
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Power Supply / Fuses

Figure 9.18. Response 90° step (45°/+135°)

Tek Run: SOOMS/:;r ﬁ_SampIe |
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|
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|
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I Phg_seb ise Time
I '¢ch; 50ns (10 o->90%
S To£a1 espoggs Time
P max, 300ns
W' 50.0mve  Ch2 200V & M 100ns Chz v 4.48V 7 Feb 2001
11:08:53
Power Supply / Fuses 9.23
See 9.15.4
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SGU Signal Generation Unit

Backplane Connector

9.23.9

Table below is a list of the various signals transmitted to all user slots via the mid-
dle rear 110 pin connector JO.

Table 9.8. Backplane Connector
z a b c d e f
1 GND GND RESERVE_1 NC GND SAMPLE_INFOO GND
2 GND NC GND SAMPLE_INFO3 SAMPLE_INFO2 SAMPLE_INFO1 GND
3 GND GND NC (SGU-STOP) GND SAMPLE_INFO4 GND
4 GND 20MHZ_CLK_X 2 GND INTERLEAVE_INCR ADC_SEL1 ADC_SELO GND
5 GND GND 20MHz_CLK_X RESERVE_3 GND RGP_LO GND
6 GND BLNKTR1 GND BLNKTR2 RESERVE_6 RESERVE_4 GND
7 GND BLNKTR3 BLNKTR4 NC GND RGP_ADC GND
8 GND BLNKTR5 GND BLNKTR6 RESERVE_7 DWL_CLK GND
9 GND BLNKTR7 BLNKTRS8 NC GND RGP_RX GND
10 GND SBS_TTL_TX GND SBS_TTL_RX SBS_TTL_TX_ENAB RESERVE_5 GND
11 GND LOCAL_TX LOCAL_RX SBS_TTL_WUP GND RGP_HPPR GND
Ié/llige:tli;acgaﬁ(Bgssgalvanically isolated Key Area
15 GND SLOT2 SLOT1 SLOTO GND NC GND
16 GND SLOT3 GND 12C_SDA NC GND GND
17 GND EMERGENCY_STOP 12C_BUS_REQ 12C_SCL GND NC GND
18 GND NC GND 12C_2_SDA 12C_2_SCL GND GND
19 GND NC NC NC GND NC GND
20 GND NC GND P2v N2.5V GND GND
21 GND PS5V P35V POV POV POV GND
22 GND PS5V RACKO N9V N9V NoV GND
23 GND PS5V P19V N19V RACK1 P12V GND
24 GND PS5V P19V N19V RACK2 P12V GND
25 GND PS5V P19V N19V RACK3 P12V GND
a  x=Slot-No. (20MHZ_CLK_1 until 20MHZ_CLK_8)
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AQS Service Tool
(Unitool)

Introduction

10.1

I‘

I‘

For service purpose BRUKER has developed an universal service tool (named
Unitool) that allows access to boards with Unitool support for diagnostic, check
and firmware upgrade over the RS485 serial bus (SBSB, description can be found

on page 13).

The Unitool acts as a browser, all menus are provided by the units themselves.
Board specific Unitool access can be achieved by starting the Unitool with the
matching SBSB address (for addresses see "AQS address mapping” on page
244)

With firmware release ‘AD’ and newer (see later how to determine), the following
devices support Unitool within the AQS Chassis:

* AQS Master (virtual, provided by one of the SGU)
¢ all SGU variants

¢ all AQS RX and RXAD variants

¢ all AQS internal amplifiers (reduced function)

* AQS FADC (reduced function)

FTLP4/M, HADC, SADC and Router can not be accessed by UniTool, but via the
AQS rack master menu these boards are shown if available.

The master is a (virtual) device with its own SBSB address, although this
function is provided physically on a SGU hardware. The master is a sepa-
rate task within the SGU firmware.

The AQS Master function can be accessed on the master address decimal 32 al-
though the physical address of the SGU function is called on address 36.

Older firmware releases do not support the master Unitool function. Please
follow the instructions to identify the actual firmware release first (see
"Identification of the firmware release"” on page 245)
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AQS Service Tool (Unitool)

AQS address mapping

10.2

device inde-
pendant
device inde-
pendant

Device Y!

Device ‘A’

Device ‘X*

AQS device address range
Device ‘S’

Device ‘E’
Device ‘C’

Device ‘H’
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Configuration and SBSB addresses can be found in

the conf/instr/<instrument> directory in the file uxnmr.info

or by "Identify your chassis configuration" on page 245 using the Unitool.

Figure 10.1. SBSB Device addresses

———————— .
8 SGUs
________ i
Device ‘F* 1 FTLP/4AM
Device ‘P’ 2 AQS PSD
Device ‘B L _1 A_QS_Ma_Ster_ — ]

8 Boot Default addresses
Rack with Rackcode != 0x1F

8 Boot Default addresses
Rack with Rackcode Ox1F

3 AQS Routers

6 AQS Amplifier
(BLA2BB, BLAX)

2 AQS Reference Boards

8 reserved addresses
AQS

4 reserved addresses

1 AQS FADC

1 AQS ACB-S

2 AQS FTMS RX

8 AQS RX

Bruker BioSpin

AQS SBSB address + 0x2F (decimal 47)

AQS SBSB address + 0x28 (decimal 40)
AQS SBSB address + 0x27 (decimal 39)

AQS SBSB address + 0x20 (decimal 32)
AQS SBSB address + 0x1F (decimal 31)

AQS SBSB address + 0x1E (decimal 30)

AQS SBSB address + 0x1C (decimal 28)
AQS SBSB address + 0x1B (decimal 27)

AQS SBSB address + 0x16 (decimal 22
AQS SBSB address + 0x15 (decimal 21

AQS SBSB address + 0x14 (decimal 20
AQS SBSB address + 0x13 (decimal 19

AQS SBSB address + 0x0C (decimal 12)
AQS SBSB address + 0x0B (decimal 11)

AQS SBSB address + 0x04 (decimal 4)
AQS SBSB address + 0x03 (decimal 2)

AQS SBSB address + 0x01 (decimal 1)

0x20 (decimal 32) = AQS SBSB address

0x1F (decimal )1F

0x1C (decimal 28)
0x1B (decimal 27)
0x1A (decimal 26)
0x19 (decimal 25)

0x18 (decimal 24)
0x17 (decimal 23)

0x10 (decimal 16)

SBSB function by controller on board

Address allocation by master

SBSB function provided by master

SBSB function by controller on board
default addresses when master not
accessible

6th Amplifier: 0x3B (decimal 59

5th Amplifier: 0x3A (decimal 58

1st Amplifier: 0x36 (decimal 54)

8th SGU: 0x 2B (decimal 43)

1st SGU: 0x24 (decimal 36)

(former multiple RX-22 addresses)

8th RX: 0x17 (decimal 23)

7th RX: 0x16 (decimal 22)

6th RX: 0x15 (decimal 21)

5th RX: 0x14 (decimal20 )

1st RX: 0x10 (decimal 16)
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Identification of the firmware release

Identification of the firmware release 10.3

I‘

45% xw nhnm r-e Unitool

Exam pk how © startUnifool

1. Open a UNIX shell or the command prompt in the BRUKER Utilities folder
when using Windows NT. Start

Start the UniTool: xw nnm r-e Unilool
-> ags, confirm

-> decimal address for e.g. SGU-1 is 36 or RX-1 is 16, confirm

o kb 0N

Choose -> 1, confirm

You will be given the details of firmware and boot software version.

Boards programmed in factory may show a different application firmware
checksum compared to boards downloaded with UniTool

Entrdeve nam e [?"brdetik] @gs)>
Enterdecim alSBSB address orboard n AQ S rack (36)> 36
device nam e taken fiom alkeady existing confgfike - flevAty10

BrukerUniTool
Versbn:10

Com pitbn date:000921

WARNING:

Thie B a hardware Eveldebug ol
In properoperatbn m ay dam age yourhardw are.
Connecting SBSB address 36 0x24).

End Exam pkE
Identify your chassis configuration 10.4
.’ Older firmware releases do not support the master Unitool function. Please

follow the instructions to identify the actual firmware release first (see
"ldentification of the firmware release"” on page 245)

1. Open a UNIX shell or the command prompt in the BRUKER
Utilities folder when using Windows NT. Start
2. Start the UniTool: xwinnmr -e UniTool
3. -> ags, confirm
4. -> decimal address for the AQS Master is 32, confirm
5. Choose -> [1], Rack Configuration, confirm
With the rack master UniTool menu configuration information can be traced.

When finished a power up of the chassis is necessary because the master has to
re-scan the chassis.
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AQS Service Tool (Unitool)

Figure 10.2. Determine chassis configuration
Exam pk
45% xw nnm r-e Unilool
Enterdeve nam e [?"Pbrdetais] @gs)>
Enterdecim alSBSB address rboard h AQ S rack (36)> 32
device nam e taken fiom alkeady exiting confofike : flevAty10

BrukerUniTool

Versbn:10

Com pitbn date:000921
WARNING:

Thi B ahardware Eveldebug ol

In properoperatbn m ay dam age yourhardw are..
Connecting SBSB address 32 (0x20).

>>> Rackmaser Menu <<<

Pl hitRack

IR ack Configuratbn

PJRack Dekt® Enor

BIRack Q ueny Request

A]Service Functbns

XJeXUnirtool
yourchorel

I‘

With the latest firmware versions the Re-Scan can be started using UniTool.
Start UniTool on address 32 and select menue point [A] Service Functions
and follow the instructions.

Board type codes are shown in the following table:

Tabelle 10.1. Birds Board Type Identifier Codes

board board - BRUKER
board description
type type number

0x00 0 SGU-C (frequency range 5..430MHz, print index C) Z003329
SGU (regular frequency range 5..<643.45MHz, print index D) 2003642

0x01 1 board not inserted

0x02 2 AQS Reference Board for AQS Receiver (REF400) 7003265

0x03 3 AQS Reference Board with 22MHz IF output Ausgang for RX22 Z003351
(REF400-22)

0x04 4 AQS Router Combiner 7003624

0x05 5 AQS BLA2BB 150-60 dual amplifier 20-400MHz W1345049

0x06 6 AQS BLAX300 single 300W X amplifer W1345052

0x07 7 AQS rack master

0x08 8 AQS FTLP/4M filter board 2002812
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Identify your chassis configuration

Tabelle 10.1. Birds Board Type Identifier Codes

board | board board description BRUKER
type type number
0x09 9 AQS ACB standard H9488
0x0A 10 AQS PSD power supply distribution board H9530
0x0B 1 AQS FTMS receiver connector board A3145
0x0C 12 AQS FTMS PSD power supply distribution board A3142
0x0D 13 AQS FADC H9685
0x10 16 SGU400 (frequency range 5..430MHz) 2003642
ab ECL2.0
0x11 17 SGU/2 400 (frequency range 5..430MHz) Z103080
0x18 24 SGUGO00 (frequency range 5..<643.45MHz) 2003831
0x19 25 SGU/2 600 (frequency range 5..<643.45MHz) Z103081
0x28 40 SGU1000 (extended frequency range 5..1072.625MHz) Z003330
ab ECL2.0
0x29 41 SGU/2 1000 (extended frequency range 5..1072.625MHz) 2103082
0x30 48 SGU-FTMS (ICR frequency range 5. XXXMHz, print index D 2003643
0x31 49 SGU/2-FTMS (ICR frequency range 5. XXXMHz, print index D Z103083
0x42 66 AQS RXADG600 (standard frequency range 5..645MHz) 2102117
0x52 82 AQS RXAD1000 (extended frequency range 5..1077.5MHz) 2102118
0x60 96 AQS RX-E (extended frequency range 5..1077.5MHz) 7003689
0x61 97 AQS RX-BB (extended frequency range 5..1077.5MHz) 7003689
0x62 98 AQS RXAD-BB (extended frequency range 5..1077.5MHz) Z102119
0x72 114 AQS RXAD400 (base frequency range 5..430MHz) 2102116
0xCO0 192 AQS Reference Board for AQS Receiver RX600 (REF600) 7003936
0xC1 193 AQS Reference Board for AQS Receiver RX1000 (REF1000) Z003937
0xC2 194 AQS Reference Board with 22MHz IF output Ausgang for RX22 7003938
(REF600-22)
0xC3 195 AQS Reference Board with 22MHz IF output Ausgang for RX22 Z003939
(REF1000-22)
0xC4 196 AQS BLA2BB 150-60 dual amplifier 20-500MHz W1345072
0xC5 197 AQS 1to4 Router 2101247
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AQS Service Tool (Unitool)

Download new SGU firmware 10.5

Please refer to the BRUKER Service Information to check out if a download is
necessary.

.’ The download of the newest firmware is not always necessary or makes
sense, please read instructions carefully

.’ If you download new firmware ensure that the master SGU has always the
newest firmware. For proper operation all SGU with same ECL must have
identical firmware versions.
Further information about the demand of new firmware can also be found on the
FTP server of BRUKER AG (B-CH):
ftp://ftp.bruker.ch/pub/NMR/download/servtools/firmware/aqs/

Previous SGU firmware release is BIRDAA 10.5.1
.’ If you identified a firmware release AC or later (AD, AE, ..), go to section

248 (274)

"SGU firmware release is other than BIRDAA" on page 249

The first master/SGU software release BIRDAA does support download in the
master slot 3(8) J6 only. Release BIRDAD and newer (e.g.BIRDAF) will allow
download in every slot. Follow these instructions:

1. Switch off the AQS chassis

2. Pull out all SGU’s (not completely, only the connection to the backplane must
be cut off) except the SGU in slot 3(8)

3. Switch on the AQS chassis and perform a spectrometer power up

4. Create a new directory in the path of the UniTool (/Bruker/<sxw ihnm r rekase>/
conf/instr/servtool/UniTool/files/birds)

5. Copy new firmware into the directory /Bruker/<xw ihnm r rekase>/conf/instr/serv-
tool/UniTool/files/birds

Start the UniTool in a shell: xw nnm r-e UnifTool
-> ags, confirm

-> decimal address for the master is 32, confirm

© ©® N o

When the UniTool Menu is loaded from the master SGU, enter <4> Check
Downbad -> download is started (depending on time-out settings, one com-
munication error may occur, but the download is not affected). The download
takes about 30 min

10. When download is finished, switch off the AQS chassis
11. Insert all other SGU’s and switch on the AQS chassis
12. Start the UniTool in a Shell: xw hnm r-e UniTool

13. -> ags, confirm

14. -> decimal address for the master is 32, confirm

15. 0, Init Device
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16.

17.
18.

19.
20.
21.
22.
23.

Download new SGU firmware

All SGU’s with software release AA report errors because they do not under-
stand new commands from the master while power up. Errors are:

Error No. 221 and Error No. 20, delete them (confirm, (n/y) -> y)

Select 1, Configuration-> a list is shown (see "Identify your chassis configu-
ration" on page 245) with the SBSB addresses of the devices. Check address
of next SGU for download (e.g. SGU2 Hex 0x25, decimal 37)

Exit master menu

Start the UniTool in a Shell: xw ihnm r-e Unirool
-> ags, confirm
-> decimal address of e.g. SGU2 is 37, confirm

<4>, Check Download

Download all SGU’s in this manner

SGU firmware release is other than BIRDAA 10.5.2

.’ If you identified a firmware release AA with date 99-08-05, go to section
"Previous SGU firmware release is BIRDAA" on page 248

Follow these instructions:

1.

Check if the directory (/Bruker/<xw ihnm rre kase>/conf/instr/servtool/UniTool/files/
birds) exists. Otherwise create it.

Copy the most current firmware version (see ftp:/ftp.bruker.ch/pub/NMR/
download/servtools/firmware/aqgs/) into the directory /Bruker/<xw inm r rekase>/
conf/instr/servtool/UniTool/files/birds

. Open a shell or the command prompt in the BRUKER Utilities folder when us-

ing Windows.

Start the UniTool: xw nnm r-e Unilool

5. -> ags, confirm

Determine decimal address for SGU to be load down

AQS Technical Manual Version 005 Bruker BioSpin 249 (274)



AQS Service Tool (Unitool)

Figure 10.3. SGU download

AQS CHASSIS AQS/2 CHASSIS
Z003414 or Z101618
Z003934
Type of AQS
Chassis ?
OTHERS
SGU Type
¢ SGU400 ECLO4 and newer and ECL 2 l

SGU600 ECL02 and newer
SGU1000 ECL05 and newer
SGU FTMS ECLO03 and newer

SGU device address:

SGU-1 =36
SGU-2 =37
SGU-3 =38
SGU-4 =39
SGU-5 =40
SGU-6 = 41

switch off chassis

put SGU in SLOT4 and
pull out all other SGU's !

power up chassis again

v

device default address = 68

v v

—~

Enter determined device address in UniTool prompt:
Enterdecim alSBSB address rboard n AQ S rack (36)>

address

yes
UniTool menue loaded

2% l

if not done in a previous step:

put SGU in SLOT4 and
pull out all other SGU's !

Restart UniTool and enter device default address 76 in UniTool prompt:
Enterdecim alSBSB address rboard n AQ S rack G36)> 76

XnO

yes

UniTool menue loaded
?

Restart UniTool and enter device default address 67 in UniTool prompt:
Enterdecim alSBSB address Brboard h AQ S rack (36)> 67

XnO

yes

UniTool menue loaded

Restart UniTool and enter device default address 67 in UniTool prompt:
Enterdecim alSBSB address ©rboard n AQ S rack (36)> 68

Enter <4> Check Download
-> Download is started and takes
about 30 min

l Download all other SGU’s in this manner and restart AQS CHASSIS when finished.
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confirm message with y (yes)

Bruker BioSpin

*) an error message ,unknown rack code may occur,
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Error handling

Error handling 10.6

Network failures / connection lost 10.6.1

The download can be restarted on the same address as before.

System power down 10.6.2

If a power down occurred while loading new firmware the restart of the download
is different. The red LED of the SGU in boot mode is blinking fast.

Check if the AQS Rack Master has found all SGU’s at power up (see slot list/con-
figuration "Chassis configuration”). If the SGU in boot mode has not been found
(corresponding line in the slot list is empty) a default SBSB address in accordance
with the procedure described in Figure 10.3. has to be entered when starting Uni-
Tool.

The download can be restarted. When finished, a power up of the chassis is nec-
essary because the master has to re-scan the AQS chassis.
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Identification of the firmware release

10.7

For service requests it may be neccessary to determine the actual firmware ver-

sion of a SGU:

1. Open a shell at the command prompt in the BRUKER Utilities folder when us-

ing Windows.

. Start the UniTool: xw hnm r-e Unilool

. ->ags, confirm

2
3
4. -> decimal address for SGU-1 is e.g. 36, confirm
5

. Choose -> 1, SGU Configuration, confirm

You will be given the details of firmware and boot software version.

If ‘Application Version’ is ‘BD’, download of birdbe or newer release is recom-

mended.

Chassis configuration

10.8

When finished a power up of the chassis is necessary because the master has to

re-scan the chassis.

Figure 10.4. Determine chassis configuration

Exam pk
45% xw hnm r-e Uniflool
Enterdeve nam e [?"Pbrdetas] @gs)>
Enterdecim alSBSB address orboard n AQ S rack (36)> 32
device nam e tken fiom alkeady existing confgfik - MlevAty10

BrukerUniTool
Versbn:10
Com pitbn date:000921
WARNING:
Thi Bahardware Eveldebug ol
In properoperatbn m ay dam age yourhardw are..

Connecting SBSB address 32 (0x20).

>>> Rackmaser Menu <<<

Pl hitRack

[JRack Confguratbn

PJRack Dek® Enor

BIRack Q ueny Request

R]Servce Functbns

KXJeXtUnirool
yourchorel

I‘

With the latest firmware versions the Re-Scan can be started using UniTool.

Start UniTool on address 32 and select menue point [A] Service Functions

and follow the instructions.
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Chassis configuration

AQS Technical Manual Version 005 Bruker BioSpin 253 (274)



AQS Service Tool (Unitool)

ECL and required Firmware Versions for AQS/2 10.9

The following table gives an overview of a necessary download for AQS/2 CHAS-
SIS support:

Table 10.2.  Overview firmware version and SGU ECL
minimal
SGU Type Part ECL required Download for AQS/2 CHASSIS necessary?
Number firmware
release®
SGU400 7003642 00, 01, 02 birdaj.hex yes, see instructions in section
03 birdbe.hex yes, see instructions in section
04 birdbe.hex not necessary, delivered with appropriate firm-
ware already
SGU600 Z003831 00 birdaj.hex yes, see instructions in section
01 birdbe.hex yes, see instructions in section
02 birdbe.hex not necessary, delivered with appropriate firm-
ware already
SGU1000 2003330 00,01,02,03 birdaj.hex yes, see instructions in section
04 birdbe.hex yes, see instructions in section
05 birdbe.hex not necessary, delivered with appropriate firm-
ware already
SGU FTMS Z003643 00, 01 birdaj.hex yes, see instructions in section
02 birdbe.hex yes, see instructions in section
03 birdbe.hex not necessary, delivered with appropriate firm-
ware already

a newer versions may be released since publication of these documnt, birdaj.hex and birdbe.hex have been current
versions at time of publication
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Download new AQS Receiver (RX) Firmware

Download new AQS Receiver (RX) Firmware 10.10

N o g »~

. Check if the directory (/Bruker/<xw nnm r re kase>/conf/instr/servtool/UniTool/

files/birds) exists. Otherwise create it.

Copy the new firmware e.g. rxs_ak.hex into the directory /Bruker/<xw nnm rre-
kase>/conf/instr/servtool/UniTool/files/birds

When download has finished, an error message like ‘Communication error de-
tected’ may appear. This is an UniTool internal message and does not affect
the download. Exit and restart UniTool. The board has to be accessible.

Start the UniTool in a shell: xw nnm r-e UnitTool
-> ags, confirm
-> decimal address for RX-1 is 16, confirm

When the UniTool Menu is loaded, enter <4> Autb Downbad -> download is
started. The download takes about 22 minutes

If you have more than one RX, do the same as above with address 17, 18,
and so on.
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New configuration of the AQS amplifiers 10.11

Default values

I‘

Remember that the Unitool is a hardware level debug tool. Improper opera-
tion may damage your hardware. Please read the following lines carefully.

According to the document “BIS Groups and Values” (Andreas Hiinnebeck (AH),
version 2.6 and higher), the amplifiers provide a housing information in its BIS that
allows the software to determine an SBSB address.

Later versions of the amplifiers have this entry in their BIS. If an error message
like

"no amplifier housing information in BIS, using default address " or
"multiple amplifier housing information in BIS, using default address "
is printed out you should read the following lines.

For future 3 channel configurations with internal AQS amplifiers, housing informa-
tion must be programmed in the BIS

10.11.1

256 (274)

Default values in the amplifier BIS should be:
BLA2BB: Housing, Hsg = 1 (amplifier 1)
BLAX300: Housing, Hsg = 2 (amplifier 2)

In a 2 channel AV with one BLA2BB without a housing entry, no error or warning
messages are given (backward compatibility to most used configurations).
BLA2BB is amplifier 1.

For a 3 channel AV with BLA2BB and BLAX300, where both amplifier do not have
a housing entry, warning messages are given and default values are set. These
values can be modified using the UniTool with the BLA SBSB address.

Default SBSB addresses, when no housing is originally programmed
1. 1 BLA2BB in Slot 8: 0x36
2. BLA2BB (Slot 8), BLAX300 (Slot 6, on the left side of BLA2BB):
BLA2BB: 0x36 (decimal 54)
BLAX300: 0x37 (decimal(55)

Check the addresses before changing any entry. This can be done by starting the
UniTool at the master address:

1. Start the UniTool in a Shell: xw nnm r-e UnitTool
. ->ags, confirm

2
3. -> decimal address of the master is 32, confirm
4

. Select 1, Configuration-> a list is shown (see "Identify your chassis configu-
ration” on page 245) with the SBSB addresses of the devices.
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New configuration of the AQS amplifiers

Adding Housing Setting 10.11.2

Follow these instructions to add the housing information to amplifiers with old BIS.

Conditions:
* BLA2BB in Slot 8
®* BLAX300 in Slot 6

A

Power up the AQS Chassis
Start the UniTool in a Shell: xw ihnm r-e UniTool
-> ags, confirm

-> SBSB address of the amplifier BLA2BB is hex 0x36 resp. decimal 54, con-
firm,

Change at menu Point 2 the housing information (1 for BLA2BB recommend-
ed). The setting is saved automatically. Exit UniTool.

6. Start the UniTool in a Shell: xw hnm r-e Unifool

-> ags, confirm

8. -> SBSB address of the amplifier BLAX300 is hex 0x37 resp. decimal 55, con-

10.
1.

12.
13.
14.

firm,

Change at menu Point 1 the housing information (2 for BLAX300 recommend-
ed). The setting is saved automatically. Exit UniTool.

Perform an AQS power down

Power up the AQS chassis and initialize the spectrometer, a “cf” command
should perform correct address mapping, no further errors according amplifier
addresses should occur

SBSB addresses should be (e.g. check with UniTool on master address 32):
BLAX300 in Slot 6 with housing 2: 0x37, amplifier is AMP2
BLAZ2BB: in Slot 8 with housing 1: 0x36, amplifier is AMP1
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AQS Service Tool (Unitool)
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