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General

GREAT Interface Board Description 1.1

Figure 1.1. GREAT Interface Board Block Diagram
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General

The GREAT Interface Board consists of two main sections, the Microcontroller
section for digital control of the amplifier functions and the Gradient Input section
to interface the 10A gradient amplifier module with the Gradient Control Unit
(GCU).

Microcontroller section 1.1.1

The microcontroller (Siemens 80C535) communicates with the Communication
Control Unit (CCU) via serial 1/0. A galvanically isolated RS232 connection is
used. RS485 is a possible option but is not populated.

Memory consists of a 32kByte RAM, a 32kByte EPROM for boot firmware and a
32kByte FLASH EPROM for application firmware. Application firmware is down-
loadable via serial I/O. This is controlled by the boot firmware in the EPROM. Ad-
dress decoding is done by the PAL18P8 labelled ,GRTOAA01-KE".

An internal 1°C bus communicates with the BBIS (,Bruker Board Information Sys-
tem") of the GREAT Interface Board and via a flat cable connector with the BBIS
of the complete GREAT unit, both storing their data in serial EEPROMSs.

The gradient amplifier module is controlled via the external I°C bus. It connects to
the BBIS and to various 8bit port chips on the amplifier. The port chips are used to
load PreEmphasis, Offset- and Loop-parameters, the High/Low impedance state
and to read the error status of the amplifier. Additional lines are used for a ,WRITE
MUX* signal which is a clock for several parameter registers of the amplifier, the
reset signal for the amplifier, an interrupt signal which causes an interrupt on the
micro controller if an error occurs and the enable signal for the amplifier. This ena-
ble signal is monitored by a retriggerable monostable as a watchdog. The watch-
dog disables the amplifier in case of an error in the application firmware about 1
second after the enable signal stops toggling. All signal lines to the amplifier mod-
ule are galvanically isolated.

On the frontpanel is the RS232 connector, a button for protection reset and vari-
ous status LEDs. The following status signals are displayed: PreEmphasis on,
amplifier enabled, low impedance, high impedance load, amplifier ready and er-
ror. Two additional LEDs display the positive and negative output pulses of the
amplifier.

Gradient Input section 1.1.2

8 (61)

The gradient input signals (16bit data, 4bit address and 4bit control signals) are
delivered via a 50pin SCSI connector. The data is stored in a 16bit register. The
PAL18P8, labelled ,GRTOAAO02-KE" and monostables work as decoder and
strobe generator.

The interface is galvanically isolated by opto isolators in both directions: i.e. to the
GCU as well as to the amplifier module.

BRUKER GREAT 1 Version 003



Amplifier Module Description

Amplifier Module Description

1.2

Figure 1.2. Amplifier Module Block Diagram
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General

The power module is fitted with 2 parts :
- the power supply part (section)
- the power amplifier part (section)

The module controls are delivered by 12C bus via RS232 connector;those of the
rapid bus for DAC702 are delivered via connector SCSII 50 pins GRAD IN.

The amplifier module part is composed of different sub-assemblies :
- the power amplifier,
- the DAC 16 bits digital control,
- the preEmphasis,
- the securities,

All these sections as well as the power supply section above will be described
with more on following pages.

Power Supply section 1.3

Figure 1.3. Power Supply block diagram
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The GREAT power supply section is provided via the power block which is fore-
seen to feed all the boards inside the unit, for example the interface and the ampli-
fier board.

The supply is composed of 2 power rectifiers foreseen to supply on one hand the
DC/DC converters and the fan, and on the other hand the 2 operating power am-
plifiers.

The HIGH/LOW commutation is done via a power relay which allows the commu-
tation of the 2 serial windings.

The resistor, placed in serial with the second winding, is useful as softstart so that
the voltage on the caoacitors terminals will not raise too fast.
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Power amplifier module section

The HIGH/LOW control is delivered by 12C bus via the amplifier board (pinAl1l).
The fuses for the security are resetable thermic fuses type Polyswitch.

The kind of these fuses cuts off when overheating and stays in position 'OPEN’ as
long as there is a voltage presence.To reset the unit, cut off the main with button
'POWER ON'’ and wait until the fuse has a normal temperature and that the defect
is deleted:;

On the front panel you have a display which shows you the different power voltag-
es used on the unit.

For the display of the voltages VHIGH and VLOW, don’t forget that each of the 2
voltages is displayed individually so the 2 leds are always ON.

During special tests (silent test on spectrometers) it is possible that no
LED(VHIGH and VLOW) lighs on for a moment.

The reason is the big voltage variation on the power rectifier which is due to a
strong load during the pulse.This defect is ignored by the control if it does not per-
sist over 50ms.

Power amplifier module section 1.4
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Figure 1.4. Amplifier module block diagram
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General

Power stage and regulation amplifier section 1.4.1

Loop Parameter

12 (61)

Figure 1.5. Power stage and regulation block diagram
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The power module assembly is based on a current regulation controlled via DAC
which gives the pulsed reference.

The regulation section is provided via an operating amplifier type OP27 which
compares this reference to a voltage, issued from the internal shunt of 0.330hm/
5ppm, allowing to have a signal increase and an optimal stability.

The regulation loop optimalization is done via analog switches commutating 8 re-
sistors and 8 capacitors allowing a fine and gradual adjustement.

The output amplifier stage is fitted with 2 operating power amplifiers type PA12A
mounted in H.This system is fully floatend and allows a regulation according to a
point O (false) reference via an operating high voltage amplifier type OPA 445.

The power interruption is done via 2 MOS transistors. During this operation, the
reference is set to zero in order to minimize the output field of the power stage,
this one is no more looped on the reference.
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Power amplifier module section

Gradient input and commands section 1.4.2

Figure 1.6. Gradient input and commands
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The DAC and commands section is made up of 3 subsets :
The DAC section:

It is joined to the main component, the DAC702 which is a digital/analogic con-
verter with a current output.It has following required features:a stabiltty of +/-6ppm
per degree and a slew rate of 10v/us.

The commands come from an interface panel via the GRAD.IN (50 pins SCSII) as
a 16 bits word and are locked by two 8 bits registers 74als273 before driving the
DAC inputs.

The offset section:

It allows the user to adjust the offset of the apparatus long-distance (from the
spectrometer) via the linking RS232 serial (cannon connector 9 pins).

The command arrives by the 12C bus before beeing decoded by the special cir-
cuits PC8574 which transform it into a 12 bits word expected to drive the DAC
AD7547 input.

The adjustement you can get at the DAC’S output is about +/-5V, that is to say a
current of +/-100mA.

The disabled command section:

This command allows you to interrupt the power as it is described in paragraph
"Power stage and regulation amplifier section" on page 12.

The section of this paragraph consist in pulling down the reference at zero during
a command.This information comes from the 12C bus as a +5V level and pro-
motes an analogical DG201 switch.
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General

PreEmphasis section

1.4.3

14 (61)

Figure 1.7. PreEmphasis block diagram
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The pre-emphasis adjustement experiment should show up the smallest amount
of residuel eddy currents and, for that reason, uses a gradient pulse much longer

than normally employed in spectroscopy experiments.

The command section comes from the 12C bus like the offset adjustement, via the
RS232 and, after the decoding, it will drive the 3 DAC’S 12 bits expected for the
adjustement of the 3 pre-emphasis chanels.

The software allows a precise adjustement of the different time, gain and con-
stants from the spectrometers console ; cursor make this possible.

BRUKER
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Power amplifier module section

Securities section 1.4.4

Figure 1.8. Securities block diagram
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The securities section is managed by a PAL which gets information from the dif-
ferent detection points.

This section is divided in 3 securities :

Temperature security

It is carried out by a 50 degrees thermoclip which opens as soon as the tempera-
ture exceed this value.

The thermoclip comes to the initial position after a while, if the overheating phe-
nomenon has completely disappeared.

The integrator security :

This security is expected to protect the gradient coil in case the pulse would get
too large (>100ms at 100% of the current with a cyclic ratio of 10) or in case of a
DC current which is higher than the current which can be supported by the caoil.

The adjustement of the release point (TP6) is fixed to 1.5V.As soon as this value
is reached, the operating amplifier U15A releases.

Supply security :

This security is forseen in case of the supplies is missing,i.e :

- +5VI which supplies the interface panel

- +5V which supplies all logical circuits of the power ampli panel.

- +/-15V which supplies all analogical circuits of the panel.

GREAT 1 Version 003 BRUKER 15 (61)



General

Gradient unit GREAT 1/10 1.5

Figure 1.9. Connections to GREAT 1/10
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BBIS

General information about BBIS in the GREAT unit 2.1

BBIS (,Bruker Board Information System*) data is stored in serial EEPROMs with
an I°C bus interface. There are three BBIS devices in the GREAT unit. The first is
on a little PCB mounted directly to the case and contains data about the complete
GREAT unit, the second is on the GREAT Interface Board and contains data
about this board and the third is on the amplifier board and contains data relevant
to it.

Every BBIS is seperated into four data blocks. The first data block is written during
board- or unit test. It contains data about the board or unit in the state after pro-
duction, details are described below. The second block contains actual data about
the state of a board or unit after service. Block 3 and 4 are used for application
specific data e.g. calibration values, parameters etc.

Unit BBIS Block 1 2.2

The Unit BBIS block 1 contains the following data:
1. BBIS Version for Block1:2
2. Protocol device name:<blank>
3. Shorthame:GRTC
4. Part No.:W1207698
5. Serial No.:<Serial No.>
6. Print No.:<blank>
7. HW-Code after production:<HW-Code>
8. Date of production:<date of production>
9. Place of production:W
10. Department:<code of department>
11. Tester:<shortname of testing person>
12. Test place:<test place no.>

13. ECL after production:<EC level after production>

GREAT 1 Version 003 BRUKER 17 (61)



BBIS

BBIS Block 1 on GREAT Interface Board

The BBIS block 1 on the GREAT Interface Board contains the following data :

1. BBIS Version for Block1:2

N

. Protocol device name:G
Shortname:GRT_
Part No.:H5785

Serial No.:<Serial No.>

o g &~ w

Print No.:H4P2263B
7. HW-Code after production:<HW-Code>
8. Date of production:<date of production>
9. Place of production:H

10. Department:<code of department>

11. Tester:<shorthame of testing person>

12. Test place:<test place no.>

13. ECL after production:<EC level after production>

BBIS Block 1 on Amplifier Module

18 (61)

The BBIS block 1 on the amplifier board contains the following data :

1. BBIS Version for Block1:2

N

. Protocol device name:<blank>
Shortname:GRTA
Part No.:W1207675

Serial No.:<Serial No.>

o o &~ w

Print No.:W4P123740
7. HW-Code after production:<HW-Code>
8. Date of production:<date of production>
9. Place of production:W

10. Department:<code of department>

11. Tester:<shortname of testing person>

12. Test place:<test place no.>

13. ECL after production:<EC level after production>

BRUKER GREAT 1 Version 003
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Error Messages

Depending on whether the GREAT runs in boot firmware or in application
firmware (usual case) the following error messages will be sent in the case of an

error.

Table 3.1.

Error messages from boot firmware

Error
No.

Error message

Description

20

GRT_Order error

Unknown command or syntax error

2

GRT_Check sum error

Wrong command string checksum

37

GRT_Erase fall

Download: Flash EPROM erase
failed or not complete

36

GRT_Programmer fail

Download: Flash EPROM program-
ming failed or not complete

33

GRT_Wrong rec type

Download: record is not Intel hex
format

32

GRT_Wrong address

Download: address out of valid
Flash EPROM address range

34

GRT_Wrong checksum

Download: wrong checksum in Intel
hex record

38

GRT_Wrong transmission check

Download: wrong EOF record

31

GRT_Wrong data count

Download: wrong length of Intel hex
string

11

GRT_ROM error

no valid application software on
Flash EPROM

15

GRT_BBIS error

no BBIS available

16

GRT_BBIS checksum error block1

wrong data in BBIS blockl

17

GRT_BBIS checksum error block2

wrong data in BBIS block2

18

GRT_BBIS checksum error block3

wrong data in BBIS block3

19

GRT_BBIS checksum error block4

wrong data in BBIS block4

GREAT 1 Version 003

BRUKER
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Error Messages

Table 3.2.

Error messages from application firmware

Error
No.

Error message

Description

20

GRT_Order error

Unknown command or syntax error

2

GRT_Check sum error

Wrong command string checksum

16

GRT_?7?Corrupt data in BBIS ?
block1, bus ?

wrong data in BBIS No.?, bus No.?,
block1

17

GRT_??Corrupt data in BBIS ?
block2, bus ?

wrong data in BBIS No.?, bus No.?,
block2

18

GRT_??Corrupt data in BBIS ?
block3, bus ?

wrong data in BBIS No.?, bus No.?,
block3

19

GRT_?7?Corrupt data in BBIS ?
block4, bus ?

wrong data in BBIS No.?, bus No.?,
block4

15

GRT_??BBIS ? bus ? not
responding

no BBIS No.?, bus No.? available

71

GRT _Error in record length

wrong record length of PreEmpha-
sis parameter string

72

GRT_Pointer out of range

pointer to PreEmphasis parameter
out of buffer range

73

GRT_Amplifier error

security relevant error on amplifier
module, amplifier is disabled

74

GRT_No response from status
port

no response from status port chip
on amplifier module via 12C bus

75

GRT_No response from
PreEmph port

no response from PreEmphasis
parameter port chip on amplifier
module via 12C bus

76

GRT_No response from loop
param port

no response from loop parameter
port chip on amplifier module via
12C bus

77

GRT_I2C Parallel Port Error

no response from 12C bus parallel
port (only with test command ,,G1%)

97

GRT_PreEmphasis Bypass is
ON

you tried to load PreEmphasis
parameter while Bypass is switched
ON

20 (61)
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Connector Pinout

Connector X6: Gradient Input from GCU

4.1

Table 4.1. Pinout Connector X6
Pin Signal Pin Signal
1 NGI- 26 GD+3
2 NGI+ 27 GD-4
3 28 GD+4
4 29 GD-5
5 DAS- 30 GD+5
6 DAS+ 31 GD-6
7 GDTR- 32 GD+6
8 GDTR+ 33 GD-7
9 WRS- 34 GD+7
10 WRS+ 35 GD-8
11 GADD-0 36 GD+8
12 GADD+0 37 GD-9
13 GADD-1 38 GD+9
14 GADD+1 39 GD-10
15 GADD-2 40 GD+10
16 GADD+2 41 GD-11
17 GADD-3 42 GD+11
18 GADD+3 43 GD-12
19 GD-0 44 GD+12
20 GD+0 45 GD-13
21 GD-1 46 GD+13
22 GD+1 47 GD-14
23 GD-2 48 GD+14
24 GD+2 49 GD-15
25 GD-3 50 GD+15
GREAT 1 Version 003 BRUKER
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Connector Pinout

Connector X3: R§232to CCU

4.2

1 2 3 4 5
o O O 0o o
o O O O
6 7 8 9

Table 4.2. Pinout Connector X3

Pin Signal
GND_RS232

DTR
CTS
ITXD
RTS
/IRXD
DSR

O O N OO B WIN|-

Connector X2: I°C Bus to Universal BBIS Board

4.3

Table 4.3. Pinout Connector X2

Pin Signal
VCC
VCC
GND
GND
GND
SCLK
SDATA
GND
GND
GND

OO N OB W N

(=Y
o
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Connector X7: Gradient output to amplifier module

Connector X7: Gradient output to amplifier module

4.4
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Table 4.4. Pinout Connector X7
Pin Signal Pin Signal

1 +5V_AMP 2 +5V_AMP
3 GND_AMP 4 ZDOUTO
5 GND_AMP 6 ZDOUT1
7 GND_AMP 8 ZDOUT2
9 GND_AMP 10 ZDOUT3
11 GND_AMP 12 ZDOUT4
13 GND_AMP 14 ZDOUT5
15 GND_AMP 16 ZDOUT6
17 GND_AMP 18 ZDOUTY7
19 GND_AMP 20 ZDOUT8
21 GND_AMP 22 ZDOUT9
23 GND_AMP 24 ZDOUTI10
25 GND_AMP 26 ZDOUT11
27 GND_AMP 28 ZDOUT12
29 GND_AMP 30 ZDOUT13
31 GND_AMP 32 ZDOUT14
33 GND_AMP 34 ZDOUT15
35 GND_AMP 36 STROBE
37 GND_AMP 38

39 +5V_AMP 40 +5V_AMP

GREAT 1 Version 003 BRUKER
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Connector Pinout

Connector X8: Digital control signals to amplifier module 4.5

oo o~
oo oo
lso 0w

T T
2523 2119 17 1513 11 9
26 24 22 20 18 16 14 12 10

Table 4.5. Pinout Connector X8

1
o q
2

Pin Signal Pin Signal
1 +5V_AMP 2 +5V_AMP
3 GND_AMP 4 SDATA
5 GND_AMP 6 SCLK
7 GND_AMP 8 /INT
9 GND_AMP 10 /WRMUX
11 GND_AMP 12 /ENABLE_AMP
13 GND_AMP 14 /IRESET_AMP
15 GND_AMP 16 PULS(+)
17 GND_AMP 18 PULS(-)
19 GND_AMP 20
21 22
23 24
25 +5V_AMP 26 +5V_AMP

24 (61) BRUKER GREAT 1 Version 003



Interface baord 5
Schematics
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T74HC573 A8
<P >—bee] £ 05— P50 ABIP20 |5 A 20D
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GDI[0.15]
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vee vee
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2 2 IR28F
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vce
IR17A IR18A
NGE —2 U3sB IR6E GADD+0 12 U35A IR5D
A AR 8x390R f AR s 8 8x390R
IR19B w1 D19 6 IR27A %4 D31 GADDQ
5X470R WK S 5X470R w/] 2 322 [>o1
4 IR17B IR18B
NG — GADD-0 ey 5
1 -
4X4TR 4XFTR
vce
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IR17C IR18C
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GADDO
GADD1
GADD2
GADD3

DA
GDTR
WR:

NGI
P57

[GDlo.15]

cas
vee 68p U2 cs1
R15 68p
u26 2Kk2 14 _ uz27B
i o1 1? g cx L
2o REGCLR =29 g JREIEK | 5
B 03 ol
% o4 STRB IR1G i 10 i
5 o5 |13 REGCLK B — T —e 411 d =
6 06 833 a5 R
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18 08
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110 DAC RESET >
16P8
GRTOACO2-KE
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+5V_AMP A
IRSE
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1 6 8
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e
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7 3 7 3 1
ZDoUT(0,15]
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+5V_AMP
+5V_AMP
+5V_AMP 1
IR30A GRADIENT
IR29A IR31G u448 8X390R OUTPUT
IRSF UseA s 8X390R us2D 8 2 CONNECTOR
uzse 1 2 ~ ol zpouts
— 1
| SRR S zpouTo 8 9 ob8 B3R 3 2 [>e
0 3 2 =
5 7406 +5V_AMP
7406 X7
+5V_AMP &
T 2
IR308
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| ~ | ~ ol zpouty zpouTL
o s b BGI0R 32\, o me  n e BAWR 32\. [>o
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vee
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5 zpouTs
7406 7406 C
zDouTs
+5V_AMP zDOUT10
25
Uson IR30D zpouTiL 26
IR31B IR328 8 8X390R 27
U28E U24A zpouT12 28
1 1 ~ 7 ZDOUT11 29
703 11 oblo BAOR 5 o 1 ob2 BEOR_ 5 SZ\D“ ZDOUT13
5 zpouT14
7406 7406
zDOUT1S
5
(Strose > 3 |
37
IR30E 38
IR31C IR32C us7B 8x390R 39
U28F U248 4 6 +5V_AMP 40
1 1 ~ 6 ZDOUT12 o J
04 13 12 BAOR 5 12 3 4 BEMR 3 37\ [
cp o
7406 7406
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IR31D IR32D U598 8X390R
us2A 5 U24E 5 4 7
| 1 o l6 zpouT13
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7 6 5 3 2 1
+5V_AMP
&=
[ X8
3M 26PIN MALE V/
IR32G SDATA 4
uazA 8X390R IR9B
| 8 8x390R SCLK
P40 SCLK 1 4
~ 6 INT 8
3 3> 9
7406 U628 WRMUX 0
HCPL-2630
/ENABLE AMP 12
_J AMPLIFIER
IRESET_AMP 4 [ DIGITAL
CONTROL
+5V_AMP +5V_AMP PULS(+) CONNECTOR
I +5V_AMP
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IR32H
uaze 8X390R IROC 1 UB3A R32
i 9 8 8x390R 4 2k2 Nz
P41 SDR 3 4 1 |
e ~ D“ 7 1 b2
N +5V_AMP
7406 US3A
5 HCPL-2630 7406 [ 26
o J vee
vee
+5V_AMP IROH R10
3 A Us3B ! 8X390R 3k3
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. . 1
P & EN 3 1 obl0 1
3 ~ D 7 sout P43
745123 7406 74HC125SP 2 ~
B 106 UdBA
vee [WATGHDOG > 5 HCPL-2630
®
R31 P11 ('><7
120R IR
waze BA0R BRUKER BRUKER ELEKTRONIK GmbH
I u3%B
P47 13 12 6
¢ "~
3 - KL 5 Board Part No.: H5785 Designer: THW
7406 Print Part No.: H5786 Proj.: GREAT INTERFACE
MCT6 Print No.: HAP22638 Proj. No.: HP940050
EC-Level: 00
0.7 P4[0.7] Title: GREAT INTERFACE BOARD (12C BUS AMPLIFIER)

Document No.: H3S102173

[ Date: July 26, 1995
Sheet 7 of

I

=

F\IeJname i2cout.she

| 1

'8°G ainbl4

IT J0 / abed Jewayds pieog 9oeudiu| 1yY3HO



(19) ¥¢

d3aXNyd4

€00 UOISIBA T LV3IHO

6 5 4 3 1
vee
+12V_GI
R16
120R R19 U208
U207 33
1
P34 oo 2
7406 D13 75188
ZPD5VL
+12V_GI -12V_Gl
+12V_GI
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+5V_485
+5V_485
+12V_485 g US
X1 vee 4 1 vee
0) 16 L IR4A
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j gj N 5 32\[>c
gnd
o 75176 [° HCPL-2630 5
[ TxD+
TxD-
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2 RxD-
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a <] ‘/SE 3 o 1 XD P31
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7E EL
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5
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GRADIENT INPUT vce
CONNECTOR
1
X6 IR3A
1 2 — u18B 8x330R 5 D2
NeE_] — 3 4 - 1 27
DAS || 5 6 PS4 3 op? > o
SDTR: 7 8 .
WRS- ADD- PO ADDio RSt 7406
ADD- FE ADD+1
ADD- P ADD+2 IR3B
ADD- ADD+3 uisc 8x330R D6
17 18
D0 19 20 D+ ! N 27
D- a5 D+ P55 5 cbs 5
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D-4 % % D~ 7406
X D+!
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D+ a3 DH o
D- D+ U18E
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D 3B 36 D+ !
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D- D+10
39 40
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Figure 6.1. GREAT Ampiilier Module Board Layout

I e e e

J4

o B e

J3

O¥dL

6¢dL

C146

AN

&)

ﬂ_

O
O% i
)
i B X
- m
m 8 B
< o
b »
o -
O b S S
e
— M
w46_ o
4 [v4 [$] ()
[aa] I
g ¢ g
e ~ < < —
o~ 2 w0
= - > > @
o] o
=
o = te} ol Q
o o ~
DR
gL &l3
oxz ]
e ol =
. > .. 9
z [e] z
Feife)e
552813
O
w m
o
<
~
M
n
ele o
~ >~ a
IR
=g 7
e| & =
z| o O
=
[i4
T

RP2
J2|

BRUKER

GREAT 1 Version 003



d3arNnyd4d €00 UOISIBA T 1V3IHO

(19) Tt

1 14 u1
VREF voo 4 v 2 || o8p
2 13 5V us  _4--- 19 [
Ii GND ouT1 15 son o L4 (Low) 4 18 || 200p
3 12 17 5 5 L ¥ T17 =all
<+
VLL +51 out2 scL Pl = e |[220p
4 ; 11 15v 1 7 8 LY T2 c
I Sl outs 2 R 9 13 | 390p
vee a5 | sl outsa |20 M15v 3 A2 ps |10 r--- 12 el
T pe [l RCT
VeE 6 181 bout |20 2plals 1B | w22 (HIGH) AD7590DIPK
7 10K PCF8574T u2
DIN PGND I 1%C-BUS ADDRESS 0 20 || 4709
VAX8216 T - T 19 cio ||
4 18 || tn
VLL 5 - 17 cs |
7 15 || 2:2n
8 F-—- 14 c7 |f
9 13 [ 220
TP7 TP8 i 12 cs
P AD7590DIPK 22n
VLL
n ce
¢ [SDATA
1
ok SCIK us
O3 20 RI13  121R
g 7 SDATA [ L T19 7
o5 1 15 [oon po L4 (oW 4 PR RZ_ 7 249R
6 SCLK T oo 1[5 5 L ¥ 17
o7 6 7 PR R4 51IR
e INT- RS 1 P2 8 LT
o VLL <G—o( ¢} A0 P3
9 2 9 9 PR R14_ T 1K
o115 221k Z AL P4 L 5
St wr-—> h Az RS
ol 18 | py [12__(HIGH)
g 7y . PCF8574T
15 PO 1T-BUS ADDRESS 1 20 R15 2k
o= 2 —
o7 4 EER R3 4K02
o8 5 R I
O 1 7 57 R1  8K25
O20 8 ¢ T2
OTo1 9 FER
Oz —IouT 12 R16 16K2
O35—{AGND VL ’
o2z P10 AD7590DIPK Re2
O ® PULS + ]
o152 P11 N
e} @ PULS - ] RP1
CN M CPLL26 D RES SIL09C
3
u10
15 soA po |24 PWR. R10
1 lset P |2 TEMP > -VHT
0 [© TNTEGR. STATUS e
1 7 READY- U7A D1 D18 D19
RE 2 A0 P g 2 Ry 2 12 12 1
VLL AL P4 BT | N N N > +VHT
221K 3 A2 ps [0 BIT- | ~ 221R o = o
11 LO/HI-_IMP STATUS 7 N 1 12v 12v 20v
TP12 5| PG & .
[ NT . P7
l cieo  MCT6
PCF8574T
Toon
RESET/ — PC-BUS ADDRESS 2 P14 SEC 7411008 SMD
ENABLE/
1 R12
LOMI-_IMP CMD 3 4 Rz AL
T Us Tk
VHTS —n o 3 WER Us0
15V 3 12 02 7 PWR- fov— us us4c 8
13 03 VL < HVHT
5V 4 W os [I8 READY- 1 o !
5 15 TEWP. 2 VHTS 6 5 7
3 5 05 (2 2 AL q
TINIT = 6 06 [ A2 s
misy  [TEMP g O v SDA 74HC04 SMD R172 VHT
9 6 221K 6
T scL T4 —
110 8
X2402258 5
GPAOL/OL
VLL
HCPL-2731
JLINK
VLL VLL |S123741D.SCH
_ V= — — — |5123742D.SCH
|S123743D.SCH
GPAOL/0L VLL = +5V |5123744D.SCH
RO R7 GND |S123745D.SCH
22.1k c 22.1k ‘ |S123791D.SCH
R8 TP13 PCF8574T : pin 16 = VLL = 5V |S123800D.SCH
|| 47n — pin 8 = GND
If ‘
1k X24022S8 pin 8 = VLL = +5V ART:  W1209057 EC:1 DRAWN: D.VARNEY VISA:
pin 4 = GND DATE: 08/10/97
‘ AD7590DIKP pin 10 = VCC = +15V (.><_7
pin 2 = VEE = -15V GREAT 1/10 APPROV: Ph.BARTHE. VISA: BRUKER
in 3 = AGND DATE: 08/10/97
‘ P DIGITAL PART (>0
MAX8216 : pin 14 = VLL ON AMPLIFIER MODULE
pin 8 = GND DWG: W4S123740 D SHEET: 1/8
|

'2'9 ainbl4

8 Jo T abed anewsyos preog Jayljdwy 1349



(19) 2t

d3aXNyd4

€00 UOISIBA T LV3IHO

c19 || 10p
I
R55  33.2K HVHT
c176 | 47p r16 -
R31 v R54 we 0035 T Lo
PAL2A 6|7 1N4007 A3 A6
<—|: * 6 681K 5 8 KA SW 2 PIGGY PACK BOARD
L5k — T A5 A7 T
b ‘_1:, L4, 2 W1209029
ANALOG opP27GS 1 A4 WA4P124541A
s 3 R20 D4 vee <—4 WA4S124541A
0K 0.039
cie4 KA BW 1N4007
R142 +VHT 2 Al A2
1K 1on — T —
-VHT
A7
—o
c20 |[10p
Il
R51 332K RL7
puliy +VHT D 10R L
R137 - w Ras cis )
+VHT 4K7 — é
R 1
vie T R21 P2 ci o0
PAL2A 0.039 1"34 7
RS2 5|7 KKA 5W 00
5 8 2
681K R L A8
. . et
3 R22 ! D2
0.039
R138 R56 1N4007 A4
1K21 100R ST KKA 5W 2 L Mg ,ﬁ‘“‘
c165
R144
1K 10n -VHT
VHT
10K
curr | 47
H TP17 I
b RN2B RN2C RN2D
CNMMODU1 2D —5 8 7 R28
2 1 1
s ég_\.:‘ R165 22k 150K
D6
utz 221K Ro7 BAS32 . CI13
6 Ra27 100u
1.82K
- 50v
SHUNT LEVEL OP27GS 22.1K
ADAPTER
D7
BAS32
RN1C
P s
. 1 —
3.01K 6.19K 22K
SHUNT IMAGE VLL
AMPLIFIER
uie c16 R37
7 6 Il
s Rh [ ‘ .
f—{RESETDAC > 1
Rst R1 100n
1C7 g3 Ayt o R61 o R
o Re 1 22.1K
RN1B 100u c15
4 50V 100n OP27GS pin 7 =VCC = +15V
TL7705AD PAL2 pin 4 = VEE = -15V
22K vLL
THERMAL SWITCH LM358M
_ s0C pin 4 = VEE = -15v
R63 r A9 LM393M pin 8 = VCC = +15V
LM311M = =
v Ras ) e 22.1k pin 4 = AGND
< 1 + R45
B T — PUsT > wistam
3 R
- VL
TL7705ACD pin 8 = VLL = +5V
R42 pin 4 = AGND
D b VL
ART:  W1209057 DRAWN: D.VARNEY VISA:
DATE: 08/10/97
GREAT 1/10 APPROV: PHBARTHE. | VISA: BRUKER
TP22 DATE: 08/10/97
POWER STAGE
SECUEI‘?ITIES DWG: W4S123741 SHEET:

'£'9 ainbl4

8 Jo z abed anewasyos preog Jsydwy 1vY3HO




d3arNnyd4d €00 UOISIBA T 1V3IHO

(19) v

RP2 Us9
VLL 1 10k 74HC273-DW
2 1
oy | | ]
o3 2[3[4[5[6 91T GDO 3 2
oz GDO 0 GDL 7 {0 5
5 GD2 7 6
Of6—1 cpt GD 8 9
7 GD4& 3 12
Ot cp2 GD5 7 15
o GD6 7 6
970t cps Gb7 18 19
11
Oz % cpa
13
Oqia—1 cos —?
15 [ A3 ml
ofe—t oos RESETDAC 1] REF  Sker
17
Ot o7 usg ‘
19 74HC273-DW
o120t cos PIGGY PACK BOARD
21
Oz % Dy W1208945 ‘
o723 GD8 WA4P124506A
Ozt cp1o GDY WA4S124506A
O GDI0 A2
O25 % cpur GDIT lout
o127 GDI.
028t D12 GD13 ‘
929 GD14
O30 % cpis GDI5
O3t N
91321 opie
33
O3t GDis
O3
RO -
37
OTzg ¢ 1 W1209029
Ol == olols|7|6[54|3]2 W4P124541A A8 — u33
o RP3 45124541A 100K CDE DG201 IN1 b1 |2
L] 10k 5ppm 6 | sy *’15
S | s2 [1%
S Ims b3 [0
o [T
VLL 8 N4 D4 7
+VREF Sa
v
DG20IACSE
R82
100R
RE9
M
10ppm
R8l cizz_ |
U2 47R c27 I 1oop 1 o '
T 33 R84 R151 R85 R150 100n
5 3 C1r9 Il T 200K 200K 10K OR R0
CLK_OFFSET- 25— CSA.  RFBA |5 [F20p 5ppm 5ppm 5ppm ™
CSB~ VREFA U29
WR  IOUTA 2 2 ’\ s R83 10ppm
3 -
DO 2 . 200K
D1 RFBB |5 OP27GS Sppm
D2 VREFB 2
D3 10UTB >
D4 TP29
D5
D6 _— — — — — — —
D7 . ZiL =
e AGND L DACT02LH : pin18=\LL= 4oy
0% ; EE = -15V
o0.11) DivsE) pin 20 = GND = OV
@ 1] AD7547JR
74ALS273 pin 20 = VLL = +5V
pin 10 = GND = 0V
ADT7547JR : pin 21 = VLL = +5V
pin 12 = GND
0P27GS : pin 7 = VCC = +15V
pin 4 = VEE = -15V
DG201ACSE : pin 13 = VCC = +15V
pin 4 = VEE = -15V
pin 5= AGND
74HCO04 : pin 14 = VLL = +5V
pin 7 = GND
ART: W1209057 EC:1 DRAWN: D.VARNEY VISA:
DATE: 08/10/97
GREAT 1/10 APPROV: Ph.BARTHE. | VISA: BRUKER
DATE: 08/10/97
DIGITAL PART
ON AMPLIFIER MODULE
DWG: W4S5123742 D SHEET: 3/8

‘t'9 ainbl

8 Jo g abed anewsyos preog Jayldwy 1349



(19) vt

d3aXNyd4

€00 UOISIBA T LV3IHO

RO6
U39 0 100R o |
DI0 5 LT 100R c39 |
DY 7 5 s |[Toon 20ms
D8 3 L1 63v
100R
9 T 1 — C40 2ms
F--- T — Roo 1["10n
63v
AD7590DIPK 1,00_R‘ c38 |
- 1 n 200uS
100V
[CIR_SWITCH-
‘D C_PULSE
RO3
1} R92
a0 1M~ T0ppm —}
jLc3s 10k 20ppm
. . I s car ||
CIR_FAST_TIVE- 5 CSA RFBA | 10k 10ppm )
CIK_FAST_GAIN- 79— CSB  VREFA u36
WR_DAC- WR  IOUTA - RS us7
D017 D011 N . D2 s — 2 r R R152 R100
DO 2 10k T0ppm
D1 RFBB 7 BASES OP27GS + 100K 100K
—pg—g— D2 VREFB ¢ OP27GS 10ppm 10ppm
—r—10—| D8 10UTB P30 >
N P32
D5
D6
D7
Do 16 | D8 AGND
N v B
N S . e
D11(MSB)
D7547JR H Cc36
s
ZTOUT ]
2 u3s
D13 6
FZI_OUT
112 3 ]
N ¢ OP27GS
BASES =
~ [
TP31
ADT7547JR : pin 21 =VLL = +5V
‘ pin 12 = GND
0OP27GS pin 7 =VCC = +15V
‘ pin 4 = VEE = -15V
AD7590DIKP pin 10 = VCC = +15V
‘ pin 2 = VEE = -15V
pin 3= AGND
ART: W1207675 EC:3 DRAWN: D.VARNEY VISA:
DATE: 08/10/97

GREAT 1/10

PRE_EMPHASIS PART
ON AMPLIFIER MODULE

APPROV: Ph.BARTHE. VISA:

DATE:

08/10/97

DWG: W4S123743

D ’ SHEET: 4/8

'G'9 ainbl4

8 Jo t abed anewsyos pireog Jsydwy 1Y3HO



d3arNnyd4d €00 UOISIBA T 1V3IHO

(19) st

8 7 5 1
R102
u4s 2 100R o5 )
s e i 200ms
D7 4 8 100R 50V
D6 5 o7 cas
D5 7 15 - |[To0m 20ms
b4 r | 4 oo 63V
9 3 1 47 2ms
F--- T R105 I ég"‘v
100R
D7590DIPK — c48 H
— ['1n 200uS
100v
[CIR_SWITCH-
‘DAC7PUL E
R106 R109
u4s 1M Toppm 10k T0ppm
L c2 R107 o |
CLR_MED_TIVE- o TR RFBA | [['a7p 10k 10ppm a7 ciez |
CLK_MED_GAIN- o—d CSB VREFA [ ) vaz ['a7p
WR_DAC- DI g WR  10UTA _— A R R108 w4z
OO..11] o 6 A , R — - s R155 R110
00 10k 10y
—pr—8— DL RFBB | 25 BASE5 oP21es PP B 100K 100K
—ps—9— D2 VREFB OP27GS 10ppm 10ppm
D3 ouTB TP33
D310 by P35
N e
D6
D7 1
D515 | pg AGND
D9 %
e
_ P B | piyvse)
AD7547JR
cu |
[['47p
- ouT J
2 ual
D15 6 ¥
ouT
12 3 ]
o T OP27GS
BASSS = )
TP34
ADT547IR : pin 21 = VLL = +5V
pin 12 = GND
OP27GS pin 7=VCC = +15V
pin 4= VEE = -15V
AD7590DIKP pin 10 = VCC = +15V
pin 2= VEE =15V
pin 3= AGND
ART: W1207675 EC:3 DRAWN: D.VARNEY VISA:
DATE: 08/10/97
GREAT 1/10 APPROV: Ph.BARTHE. VISA: (.><-7
DATE: 08/10/97 BRUKER
PRE_EMPHASIS PART (.X_)
ON AMPLIFIER MODULE
DWG: W4S123744 D ‘ SHEET: 5/8
] 7 5 1

'9°9 ainbl4

8 Jo G abed anewsyos preog Jayldwy 1349



(19) 9t

d3aXNyd4

€00 UOISIBA T LV3IHO

8 7 5 4 3 2 1
R112
ust 2 100R o2
F -y 19 R113 Il u 200mS
D3 4 8 100R o3 s0v
= anl S o, | -
100n
00 8 {0 T oo 63v
9 13 1 4 2ms
F--- 1z R115 Il ég\";
100R
'AD7590DIPK! — C55 ‘ ‘
— [["2n
ooV 200u8
‘ CLK_SWITCH-
‘ DAC_PULSE
R119
R116
us2 10k 10ppm
1M 10ppm R117 50
a0 . I
5 s Il 10k 10ppm 470
CLK_SLOW_TIVE- 50 CSA RFBA [['470
e TR outa LN Rus
L DAC- q - u49
D0..11] D017 o 6 A D152 3 s — 2 [ s R158 R120
DO 10k 10ppm
Do 7 | 23 oP27GS 3
W D1 RFBB BAS85 [+ 100K 100K
D2 VREFB |27 5 OP27GS 10ppm 10ppm
D3 louTB v P36
D4 ~ P38
D5
D6
—Do7 1
5|
L AGND
N v B
D10
D11(MSB)
AD7547JR
o1
|47
Z3 00T ]
2 w47
6 FZ3 00T
oP27Gs
P37
AD7S47JR : pin 21 = VLL = 5V
‘ pin 12 = GND
0P27GS : pin 7 =VCC = +15V
‘ pin 4 = VEE = -15V
AD7590DIKP pin 10 = VCC = +15V
‘ pin 2 = VEE = -15V
pin 3= AGND
ART: W1207675 EC: 3 DRAWN: D.VARNEY VISA:
DATE: 08/10/97
APPROV: Ph.BARTHE. VISA:
GREAT 1/10 DATE:  08/10/97 BRUKER
PRE_EMPHASIS PART (>0
ON AMPLIFIER MODULE
DWG: W4S123745 D ’ SHEET: 6/8
8 7 5 4 3 2 1

'/°9 ainbl4

8 Jo 9 abed anewsyos preog Jsydwy 1YIHO



d3arNnyd4d €00 UOISIBA T 1V3IHO

(19) Lt

SDATA
[SCIK__ >

VIL 4

Uss5
13 SDA PO $
R131 SCL P1 & D
221K N P2 L S
- OB T —
AL P s
R130 A2 P5 [ s S
221K P6
P
L INT P7 =
PCF8574T
Us6
B ol @
sek Pl —
P2
[~7 DI
I 1 1a p3
R132 T z A Pa
A2 P5
221K P6
B er [ wRoae >
PCF8574T
US3
BIN/OCT
1 DMUX STOW TIVE-
2 CLK_SLOW_GAIN-
CIK_MED_TIVE-
R133 6 CIK_MED_GAIN-
)
221K L+

MEDIUM

SLow

DAC_PULSE —

+ZI_OUT —}

—ZL_OoUT —

+Z20uT —

o >

L0 >

~Z3 oUT —

R161

2K
0.1% Sppm

R123

100k
0.1% 5ppm

R127

200k
0.1% 5ppm

Cs6
7p

R124

L1
2K
0.1% Sppm

2 us4

R125

30k
0.1% 5ppm

R128

o 0.1% 5ppm

0.1% Sppm

R126

10k
0.1% Sppm

R129

20K
0.1% 5ppm

R122

6

OP27GS

PCF8574T

74L.S138 SMD :

OP27GS

—[FINALPUCSE >

pin 16 = VLL = +5V
pin 8 = GND
pin 16 = VLL = +5V
pin 8 = GND

pin 7 =VCC = +15V
pin 4 = VEE =-15V

ART:

W1207675 EC:3

DRAWN: D.VARNEY
DATE: 08/10/97

GREAT 1/10

DIGITAL PART
ON AMPLIFIER MODULE

VISA:

DATE: 08/10/97

APPROV: Ph.BARTHE.

VISA:

BRUKER
(>0

DWG: WA4S123791

D ‘ SHEET: 7/8

'8°9 8inbi4

8 Jo / abed anewsyos preog Jayldwy 1349



(19) 8t

d3aXNyd4

€00 UOISIBA T LV3IHO

u1 u2 u3 ua u26 uz7 u12 u13 ui4 w17 u20 w21 uz23 U3 u29 uz8 us3 I 415y

~Vee
| c1sa | cis6 _| cis8 _| cs7 | cse | ceo _| ce2 _| ce3 _| ce | ces _| cua _| cuz _| cee _| ces _| ceo _| cro _| cn P40
T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n

'Y

L4
| ciss | cist | ciso | cs8 | cr3 | cm | ce | cr | cm | cm | cis2 | cis3 | ceo _| cs2 | ces _| csa _| css TPa1

T 100n

,_‘ |

100n T

100n T

100n

T 100n

™1

100n

T 100n T 100n

T 100n T 100n

T 100n T 100n T 100n

T 100n T 100n T 100n
T -15v
> VEE

uss use ua7 uss U39 ual u4z U4z uas uds ua7 u4g udg Uso us1 US4 415y
>Vvee
c146
=5 oy L C72 | ci3o _| ci8 _| cie _| cra _| ciz | cio _| cer _| cs | coo _| cou | ce2 _| c _| coa _| cos _| coe
50V T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n T 100n ~T 100n T 100n T 100n T 100n T 100n
c145 w
== 10, _l_c86 | cizn _| cio | cior _| cis | ciz3 _| cim | ces _| cim _| cwoe _| ci3 _| cia _| cios _| cie _| cior _| cios
50V T 100n T 100n T 100n T 100n T 100n 100n 100n T 100n T 100n T 100n 100n 100n T 100n T 100n 100n T 100n
> VEE
-15v.
TP42
uss u1e us us7 us us U9 u10 U3z u34 udo U4 us2 Us3 uss Us6 I
>VLL

C173
100n

C110
100n

C115
100n

C134
100n

C135
100n

C116

C119
100n

c117

C118
100n

c97
100n

C100

. Cl49 +5v
c132 T0u

DC/DC

> +15V

NMAO515S

S

U60B

HCPL2631

LM393M

u34D
1

11

U34E

13

U3aF

CN M MOD

CN M MO

TP43
100n s0v
T# 1,

TP45
33 u1s u19 I a2y
o-Jp——vee > +VHT
o3 ) R169 J_;, C138
o VEE 100k ity cua1 cua2
ol—owe 4700 470n
TP47
| R170 . C137
UL6D 100k T ;‘_’;\J/u I -42v
u > -VHT
ot HVHT
ol £
g? uis +15v
O‘%E vee
o7
o VHT c136
AL 100
DUI 8 D ‘4 3
ART:  W1209057 EC:1 DRAWN: D.VARNEY VISA:

DATE: 08/10/97

B-GPA 10

POWER SUPPLY
AND CONECTIONS

APPROV: Ph.BARTHE. VISA:
DATE: 08/10/97

DWG: W4S123800 D SHEET: 8/8

BRUKER
(>0

'6°9 ainbl4

8 Jo 8 abied anewasyos preog Jsydwy 1Y3HO



Piggy Pack board 7
Schematics

GREAT 1 Version 003 BRUKER 49 (61)



Figure 7.1. GREAT Piggy pack board DAC + REF Layout
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Figure 8.1. GREAT Auto calibration offset Layout
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