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1General 1

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 I/O. 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 „GRT0AA01-KE“.

An internal I2C 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 EEPROMs.

The gradient amplifier module is controlled via the external I2C 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

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 „GRT0AA02-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.
8 (61) 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 I2C 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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Power amplifier module section
The HIGH/LOW control is delivered by I2C bus via the amplifier board (pinA11).

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

Figure 1.4. Amplifier module block diagram
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General
Power stage and regulation amplifier section 1.4.1

Figure 1.5. Power stage and regulation block diagram
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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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General
PreEmphasis section 1.4.3

Figure 1.7. PreEmphasis block diagram
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Power amplifier module section
Securities section 1.4.4

Figure 1.8. Securities block diagram
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General
Gradient unit GREAT 1/10 1.5

Figure 1.9. Connections to GREAT 1/10
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2BBIS 2

General information about BBIS in the GREAT unit 2.1

BBIS („Bruker Board Information System“) data is stored in serial EEPROMs with
an I2C 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. Shortname: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 2.3

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

1. BBIS Version for Block1:2

2. Protocol device name:G

3. Shortname:GRT_

4. Part No.:H5785

5. Serial No.:<Serial No.>

6. 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:<shortname of testing person>

12. Test place:<test place no.>

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

BBIS Block 1 on Amplifier Module 2.4

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

1. BBIS Version for Block1:2

2. Protocol device name:<blank>

3. Shortname:GRTA

4. Part No.:W1207675

5. Serial No.:<Serial No.>

6. 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>
18 (61) BRUKER GREAT 1 Version 003
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3Error Messages 3

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 erro

2 GRT_Check sum error Wrong command string checksum

37 GRT_Erase fail 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 Inte
hex record

38 GRT_Wrong transmission check Download: wrong EOF record

31 GRT_Wrong data count Download: wrong length of Intel he
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 block1

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 19 (61)



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_??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_??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 I2C bus

75 GRT_No response from 
PreEmph port

no response from PreEmphasis 
parameter port chip on amplifier 
module via I2C bus

76 GRT_No response from loop 
param port

no response from loop parameter 
port chip on amplifier module via 
I2C bus

77 GRT_I2C Parallel Port Error no response from I2C 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) BRUKER GREAT 1 Version 003



4Connector Pinout 4

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

125

2650
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Connector Pinout
Connector X3: RS232to CCU 4.2

Table 4.2. Pinout Connector X3

Connector X2: I2C Bus to Universal BBIS Board 4.3

Table 4.3. Pinout Connector X2

Pin Signal

1 GND_RS232

2

3 DTR

4 CTS

5 /TXD

6 RTS

7 /RXD

8 DSR

9

Pin Signal

1 VCC

2 VCC

3 GND

4 GND

5 GND

6 SCLK

7 SDATA

8 GND

9 GND

10 GND

1 2 3 4 5

6 7 8 9

13579

246810
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Connector X7: Gradient output to amplifier module
Connector X7: Gradient output to amplifier module 4.4

Table 4.4. Pinout Connector X7

Pin Signal Pin Signal

1 +5V_AMP 2 +5V_AMP

3 GND_AMP 4 ZDOUT0

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 ZDOUT7

19 GND_AMP 20 ZDOUT8

21 GND_AMP 22 ZDOUT9

23 GND_AMP 24 ZDOUT10

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

13579111315171921232527293133353739

246810121416182022242628303234363840
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Connector Pinout
Connector X8: Digital control signals to amplifier module 4.5

Table 4.5. Pinout Connector X8

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 /RESET_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

135791113151719212325

2468101214161820222426
24 (61) BRUKER GREAT 1 Version 003



5Interface baord 
Schematics 5
GREAT 1 Version 003 BRUKER 25 (61)



26 (6
F
igure 5.1.

G
R

E
A

T
 Interface B

oard Layout
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003



12
G 345678
F
igure 5.2.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 1 of 11

2 1

A

B

C

D
I2COUT

PULS(+)
PULS(-)
WATCHDOG

P4[0..7]
P1[0..4]

/117

RS485

P3[0..5]

P16

/119

RS232

P3[0..5]

DTR
/TXD
RTS
CTS
/RXD
DSR

/118

Title:

Print No.: H4P2263B

Filename: h4p2263b.she

Board Part No.: H5785
Print Part No.: H5786

Document No.: H3S102113

BRUKER ELEKTRONIK GmbH

Designer: THW

EC-Level: 00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD (ROOT)

Sheet of1 11
Date: July 26, 1995
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
27 (61)

8 7 6 5 4 3

D

C

B

A

CPU

P3[0..5]

P16

P5[0..7]

P4[0..7]

P53
P57

P1[0..4]

DAC_RESET

FRONTPANEL

PULS(+)
PULS(-)

WATCHDOG

NGI+
NGI-
DAS+
DAS-
GDTR+
GDTR-
WRS+
WRS-

P5[0..7]

DSR

GD+[0..15]

GD-[0..15]

GADD-[0..3]
GADD+[0..3]

DTR
/TXD
RTS
CTS

/RXD

P1[0..4]

GADD-[0..3]
GADD+[0..3]

P1[0..4]

P5[0..7]

P4[0..7]

P3[0..5]

/112/11

GD-[0..15]

GD+[0..15]

10

OPTOIN1

GD+[0..15]

GD-[0..15]

GD[0..15]

GRAD REGISTER

P57

GD[0..15]

GADD[0..3]

NGI
DAS
GDTR
WRS

ZD[0..15]

STROBE

DAC_RESET

ZD[0..15]

GD[0..15]

GADD[0..3]

OPTOIN2

NGI+
NGI-
DAS+
DAS-
GDTR+
GDTR-
WRS+
WRS-

GADD+[0..3]

GADD-[0..3]

GADD[0..3]

NGI
DAS

GDTR
WRS

/113 /115

OPTOOUT

STROBE

ZD[0..15]

POWER

P53

/114 /1111 /116



12
28 (6

345678
F
igure 5.3.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 2 of 11

2 1

A

B

C

D

  2
  3
  4
  5
  6
  7
  8
  9
 10

  1
X2

3M 10PIN MALE V

D0
D1
D2
D3
D4
D5
D6
D7

P50
P51

VCC

UNIT BBIS
CONNECTOR

I  C-BUS ADDRESS2

R29
3k3

VCC 0

EXTERNAL
AMPLIFIER
ENABLE

R27

390R

  1
  2
  3

X4
1

2  8

  7
U38A

MCT6

I1  1

I2  2

I3  3

I4  4

I5  5

I6  6

I7  7

I8  8

I9  9

I10 11

O1 19

O2 18

O3 17

O4 16

O5 15

O6 14

O7 13

O8 12

U16

16L8

RD-
WR-

A14
A15

P52

WRFLASH-
RDFLASH-
CSFLASH-
CSROM-
CSRAM-

GRT0AA01-KE

PSEN-

BOOT PROGRAM
RUNNING

D11
  9  8

U20D

7406

R23

330R

VCC

PGMODE
1

2
J2

P52 PU8

Boot
Jumper

1

2

J3

P45 PU7

Title:

Filename: cpu.she

Board Part No.:  H5785
Print Part No.:  H5786

Document No.: H3S102123

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW

EC-Level:00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD (CPU)

Sheet of 112
Date: July 26, 1995
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

8 7 6 5 4 3

D

C

B

A

A0 12

A1 11

A2 10

A3  9

A4  8

A5  7

A6  6

A7  5

A8 27

A9 26

A10 23

A11 25

A12  4

A13 28

A14 29

DQ0 13

DQ1 14

DQ2 15

DQ3 17

DQ4 18

DQ5 19

DQ6 20

DQ7 21

WE
 31

OE 24

CE 22

VPP  1

U10

28F256A PLCC

A0
A1
A2
A3
A4
A5
A6
A7

A0 10

A1  9

A2  8

A3  7

A4  6

A5  5

A6  4

A7  3

A8 25

A9 24

A10 21

A11 23

A12  2

A14  1

CS
 20

WE 27

D0 11

D1 12

D2 13

D3 15

D4 16

D5 17

D6 18

D7 19

OE 22

A13 26

U11

62256

D0
D1
D2
D3
D4
D5
D6
D7

D0
D1
D2
D3
D4
D5
D6
D7

A0
A1
A2
A3
A4
A5
A6
A7

A0 10

A1  9

A2  8

A3  7

A4  6

A5  5

A6  4

A7  3

A8 25

A9 24

A10 21

A11 23

A12  2

A13 26

A14 27

CE
 20

OE 22

VPP  1

O0 11

O1 12

O2 13

O3 15

O4 16

O5 17

O6 18

O7 19

U3

27256

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14

PSEN-
CSROM-

A8
A9
A10
A11
A12
A13
A14

CSRAM-
WR-
RD-

A8
A9
A10
A11
A12
A13
A14

WRFLASH-
RDFLASH-
CSFLASH-

+12V_FLASH

 9  8

U40D

74LS07

A[0..15]

P1[0..4]P1[0..4]

A15

D[0..7]

PU1
27256
27512

1
2
3

J1

AN0/P6.0 20

AN1/P6.1 19

AN2/P6.2 18

AN3/P6.3 17

AN4/P6.4 16

AN5/P6.5 15

AN6/P6.6 14

AN7/P6.7 13

P4.0/ADST
  1

P4.1  2

P4.2  3

P4.3  5

P4.4  6

P4.5  7

P4.6  8

P4.7  9

P5.0 67

P5.1 66

P5.2 65

P5.3 64

P5.4 63

P5.5 62

P5.6 61

P5.7 60

XTAL1 40

XTAL2 39

PE/SWD
  4

VAREF 11

VAGND 12

RESET 10

EA 51

INT3/P1.0 36

INT4/P1.1 35

INT5/P1.2 34

INT6/P1.3 33

INT2/P1.4 32

T2EX/P1.5 31

CLKOUT/P1.6 30

T2/P1.7 29

AD0/P0.0 52

AD1/P0.1 53

AD2/P0.2 54

AD3/P0.3 55

AD4/P0.4 56

AD5/P0.5 57

AD6/P0.6 58

AD7/P0.7 59

A8/P2.0 41

A9/P2.1 42

A10/P2.2 43

A11/P2.3 44

A12/P2.4 45

A13/P2.5 46

A14/P2.6 47

A15/P2.7 48

RXD/P3.0 21

TXD/P3.1 22

INT0/P3.2
23

INT1/P3.3 24

T0/P3.4 25

T1/P3.5 26

WR/P3.6 27

RD/P3.7 28

PSEN 49

ALE 50

V
C
C
-
V
B
B

3
7

G
N
D

3
8

HWPD/VCC 68

U12

80C515A

VCC

P10
P11
P12
P13
P14

  1
 11

  2
  3
  4
  5
  6
  7
  8
  9

19
18
17
16
15
14
13
12

U17

74HC573

DAC_RESET

A0
A1
A2
A3
A4
A5
A6
A7

D0
D1
D2
D3
D4
D5
D6
D7

D0
D1
D2
D3
D4
D5
D6
D7

ALEP16 P17

P40
P41
P42
P43
P44

P45
P46
P47

P4[0..7] P4[0..7]

C34

27p

1

2
Q1
12MHz

TP5 TP9

TP6

P5[0..7] P5[0..7] P50
P51
P52

P53
P54
P55
P56
P57

P30
P31
P32
P33

A8
A9
A10
A11
A12
A13
A14
A15

P3[0..5]P3[0..5]
ALE
PSEN-

WR-
RD-

P35
P34

TP8

VCC
C38

27p

2
  3

  1

SW2

C41
100n

C49
1u

PU2

SIN  7

RSIN  2

VREF  1

CT  3

RES  6

RES  5

U25

TL7705
C50
1u

VCC

I  C-BUS ADDRESS2

P51

PU3
PU4

PU5

1

A0  1

A1  2

A2  3

SCL  6

SDA  5

U7

X24022

P50

PU6

Jumper
RS485

  2
  3
  4
  5
  6
  7
  8
  9

1
IR2

8x2k2

PU1
PU2
PU3
PU4
PU5
PU6
PU7
PU8

P17

VCC

1

2

J4

R8

3k3

VCC



12

GD[0..15]
G

345678

GD[0..15]
F
igure 5.4.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 3 of 11

2 1

A

B

C

D

GD8

F

G

GD9

GD10

A

GD11

GD12

H

GD13

GD14

GD15

Title:

Filename: optoin1.she

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102133

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW 

EC-Level: 00
Proj. No.: HP940050
Proj.: GREAT INTERFACE

GREAT INTERFACE (OPTOCOUPLES DATA IN)

Sheet of 113
Date: July 26, 1995
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
29 (61)

8 7 6 5 4 3

D

C

B

A

  1

  2
7

5

8
U34A

7

IR28

VCC

7

8

IR26D
5x470R

  1 2
IR14A

4x47R

D21

GD+8

GD0
  1

  2
7

5

8
U33A

3

IR6B
VCC

D18

1

2

IR13A
5x470R

  1 2
IR11A

4x47R

GD+0

3

4

IR13B
5x470R

  3 4
IR11B

4x47R

  5 6
IR11C

4x47R

  7 8
IR11D

4x47R

GD+1

GD-0

GD-1

  4

  3
6

U33B

1

2

IR28A

D20

GD+9

GD-8

GD-9

GD1

VCC

9

1
0

IR26E
5x470R

  3 4
IR14B

4x47R

  5 6
IR14C

4x47R

  7 8
IR14D

4x47R

D24

  4

  3
6

U34B

8

IR28

  1

  2
7

5

8
U42A

1

2

IR6A

VCC

VCC

1

2

IR16A
5x470R

  1 2
IR15A

4x47R

  3 4
IR15B

4x47R

D27

GD+10

GD-10

GD2
  1

  2
7

5

8
U41A

3

IR28B

VCC

D23

5

6

IR13C
5x470R

  1 2
IR12A

4x47R

  3 4
IR12B

4x47R

GD+2

GD-2

7

8

IR13D
5x470R

  5 6
IR12C

4x47R

  7 8
IR12D

4x47R

GD+3

GD-3

  4

  3
6

U41B

4

IR28C

D26

GD+11

GD-11

GD3
3

4

IR16B
5x470R

  5 6
IR15C

4x47R

  7 8
IR15D

4x47R

D30

  4

  3
6

U42B

1

2

IR31

VCC

  1

  2
7

5

8
U49A

9

IR28

VCC

VCC

5

6

IR16C
5x470R

  1 2
IR22A

4x47R

  3 4
IR22B

4x47R

D33

GD+12

GD-12

GD4
  1

  2
7

5

8
U48A

5

IR28D

VCC

D29

9

1
0

IR13E
5x470R

  1 2
IR20A

4x47R

  3 4
IR20B

4x47R

GD+4

GD-4

1

2

IR26A
5x470R

  5 6
IR20C

4x47R

  7 8
IR20D

4x47R

  1 2
IR21A

4x47R

GD+5

GD+6

GD-5

  4

  3
6

U48B

6

IR28E

3

IR7B

VCC

D32

GD+13

GD+14

GD-13

GD5
7

8

IR16D
5x470R

  5 6
IR22C

4x47R

  7 8
IR22D

4x47R

  1 2
IR23A

4x47R

D36

  4

  3
6

U49B

1

2

IR7A

5

IR7D

VCC

  1

  2
7

5

8
U57A

  4

  3
6

U57B

6

IR7E

9

1
0

IR16E
5x470R

1

2

IR19A
5x470R

  3 4
IR23B

4x47R

  5 6
IR23C

4x47R

D39

D41

GD+15

GD-14

GD6
  1

  2
7

5

8
U56A

  4

  3
6

U56B

4

IR7C

D35

D38

3

4

IR26B
5x470R

5

6

IR26C
5x470R

  3 4
IR21B

4x47R

  5 6
IR21C

4x47R

GD+7

GD-6

GD+[0..15]

GD-[0..15]

  7 8
IR21D

4x47R

GD-7

GD+[0..15]

GD-[0..15]

GD-15

GD7

ALL OPTO COUPLES HCPL-2630

ALL PULLUP RESISTOR ARRAYS

  7 8
IR23D

4x47R

8x390R



12
30 (6 345678
F
igure 5.5.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 4 of 11

2 1

A

B

C

D

5

IR5D
8x390R

GADD0

1

2

IR5A
8x390R

GADD1

VCC

3

IR5B
8x390R

GADD2

4

IR5C
8x390R

GADD3

GADD[0..3] GADD[0..3]

Title:

Filename: optoin2.she

Print No.: H4P2263B

Board Part No.: H5785
Print Part No.: H5786

Document No.: H3S102143

BRUKER ELEKTRONIK GmbH

Designer: THW

EC-Level:00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE (OPTOCOUPLES CONTROL IN)

Sheet of 114
Date: July 26, 1995
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

8 7 6 5 4 3

D

C

B

A

NGI-

NGI+

D19
3

4

IR19B
5x470R

  1 2
IR17A

4x47R

  3 4
IR17B

4x47R

6

IR6E
8x390R

  4

  3
6

U35B

NGI
1

2

IR27A
5x470R

GADD+0

GADD-0

  1

  2
7

5

8
U35A

D31

  1 2
IR18A

4x47R

  3 4
IR18B

4x47R

VCC

  1

  2
7

5

8
U50A

D34

  5 6
IR18C

4x47R

  7 8
IR18D

4x47R

VCC

3

4

IR27B
5x470R

GADD+1

GADD-1

DAS
  1

  2
7

5

8
U43A

7

IR7F
8x390R

VCC

5

6

IR19C
5x470R

D22

  5 6
IR17C

4x47R

  7 8
IR17D

4x47R
DAS-

DAS+

GDTR-

GDTR+
7

8

IR19D
5x470R

D25

  1 2
IR24A

4x47R

  3 4
IR24B

4x47R

  4

  3
6

U43B

8

IR7G
8x390R

GDTR
5

6

IR27C
5x470R

GADD+2

GADD-2

  4

  3
6

U50B

D37

  1 2
IR25A

4x47R

  3 4
IR25B

4x47R

  1

  2
7

5

8
U58A

D40

  5 6
IR25C

4x47R

VCC

7

8

IR27D
5x470R

GADD+3

WRS
  4

  3
6

U58B

9

IR7H
8x390R

D28

  5 6
IR24C

4x47R9

1
0

IR19E
5x470R

WRS+

WRS-   7 8
IR24D

4x47R

GADD+[0..3] GADD+[0..3]

GADD-3   7 8
IR25D

4x47R

GADD-[0..3]GADD-[0..3]

ALL OPTO COUPLES HCPL-2630



12
G

345678

F

igure 5.6.
G

R
E

A
T

 Interface B
oard S

chem
atic P

age 5 of 11

2 1

A

B

C

D

12

 5

1

Title:

Filename: gradreg.she 

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102153

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW  

EC-Level: 00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD GRADIENT REGISTERS)

Sheet of 115
Date: July 26, 1995
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
31 (61) 8 7 6 5 4 3

D

C

B

A

/RESGRAD

GADD0
GADD1
GADD2
GADD3
DAS
GDTR
WRS
NGI
P57

I1  1

I2  2

I3  3

I4  4

I5  5

I6  6

I7  7

I8  8

I9  9

I10 11

O1 19

O2 18

O3 17

O4 16

O5 15

O6 14

O7 13

O8 12

U26

18P8

REGCLR
STRB
REGCLK

R15
2k2

C44
68p

8
IR1G

8x3k3

VCC

 15
 14

  1
  2

  3
 4

13

U27A

74LS221

VCC

  7
  6

  9
 10

 11

U27B

74LS22

R22
2k2

C51
68p

9
IR1H

8x3k3

TP10

DAC_RESET

GRT0AC02-KE

  1  2

U18A

7406

  1

  2
7

5

8

U61A
HCPL-2630

6

IR5E
8x390R

+5V_AMP

1

2

IR9A
8x390R

STROBE

+5V_AMP

ZD11
ZD12
ZD13
ZD14
ZD15

 11
  1

  3
  4
  7
  8
 13
 14
 17
 18

 2
 5
 6
 9
12
15
16
19

U31

74ALS273

GD11
GD12
GD13
GD14
GD15

 11
  1

  3
  4
  7
  8
 13
 14
 17
 18

 2
 5
 6
 9
12
15
16
19

U30

74ALS273

GD8
GD9
GD10

ZD8
ZD9
ZD10

ZD0
ZD1
ZD2
ZD3
ZD4
ZD5
ZD6
ZD7

GD0
GD1
GD2
GD3
GD4
GD5
GD6
GD7

GD[0..15] GD[0..15] ZD[0..15]ZD[0..15]



12
32 (6

345678

F

igure 5.7.
G

R
E

A
T

 Interface B
oard S

chem
atic P

age 6 of 11

2 1

A

B

C

D

GRADIENT
OUTPUT
CONNECTOR

OUT8

OUT9

ZDOUT0

ZDOUT1

ZDOUT2

  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15
 16
 17
 18
 19
 20
 21
 22
 23
 24
 25
 26
 27
 28
 29
 30
 31
 32
 33
 34
 35

  1

 36
 37
 38
 39
 40

X7
+5V_AMP

ZDOUT3

ZDOUT4

ZDOUT5

ZDOUT6

ZDOUT7

ZDOUT8

OUT10

OUT11

ZDOUT9

ZDOUT10

ZDOUT11

ZDOUT12

ZDOUT13

ZDOUT14

ZDOUT15

+5V_AMP

STROBE

OUT12

OUT13

OUT14

OUT15

Title:

Filename: optoout.she

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102163

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW 

EC-Level: 0

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE (OPTOCOUPLES OUT)

Sheet of 116
Date: July 26, 1995
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

8 7 6 5 4 3

D

C

B

A

  4

  3
6

U44B

1

2

IR30A
8x390R

ZD

+5V_AMP

8
IR31G

8x390R

ZDOUT[0..15]

  9  8

U32D

7406

+5V_AMP

  1

  2
7

5

8U36A
7

IR5F

8x390R

1

2

IR29A
8x390R

+5V_AMP

  3  4

U28B

7406

ZD0

ZD1   5  6

U28C

7406

  4

  3
6

U61B
8

IR5G

8x390R

3

IR29B
8x390R

ZD8

ZD9

ZDOUT0

ZDOUT1
9

IR31H

8x390R 11 10

U32E

7406

  1

  2
7

5

8U59A

3

IR30B
8x390R

ZD

+5V_AMP

  1

  2
7

5

8U37A
4

IR30C
8x390R

ZD

+5V_AMP

  1 2
IR32A

8x390R

VCC

 13 12

U32F

7406

ZD10
ZDOUT2

  4

  3
6

U36B

9
IR5H

8x390R

4

IR29C
8x390R

  9  8

U28D

7406

ZD2

ZD3  11 10

U28E

7406

  1

  2
7

5

8U51A
3

IR31B

8x390R

5

IR29D
8x390R

+5V_AMP

ZD11
ZDOUT3

3
IR32B

8x390R  1  2

U24A

7406

  1

  2
7

5

8U60A

5

IR30D
8x390R

ZD

+5V_AMP

  4

  3
6

U37B
6

IR30E
8x390R

ZD
4

IR32C

8x390R  3  4

U24B

7406

ZD12
ZDOUT4

  1

  2
7

5

8U44A
4

IR31C

8x390R

6

IR29E
8x390R

+5V_AMP

 13 12

U28F

7406

ZD4

ZD5   1  2

U32A

7406

  4

  3
6

U51B

5
IR31D

8x390R

7

IR29F
8x390R

8

IR29G
8x390R

+5V_AMP

ZD13
ZDOUT5

5
IR32D

8x390R 11 10

U24E

7406

  4

  3
6

U59B
7

IR30F
8x390R

8

IR30G
8x390R

ZD

  4

  3
6

U52B

  4

  3
6

U45B

9

IR30H
8x390R

ZD

ZD

6
IR32E

8x390R

7
IR32F

8x390R

  5  6

U24C

7406

ZD14
ZDOUT6

6
IR31E

8x390R

7
IR31F

8x390R

9

IR29H
8x390R

+5V_AMP

  1

  2
7

5

8U45A

  1

  2
7

5

8
U52A

  3  4

U32B

7406

ZD6

ZD[0..15]

ZD7

ZD[0..15]

  5  6

U32C

7406

ZD15
ZDOUT7

  9  8

U24D

7406



12
G 345678
F
igure 5.8.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 7 of 11

2 1

A

B

C

D

SDATA

SCLK

/INT

/WRMUX

  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15
 16
 17
 18
 19
 20
 21
 22
 23
 24
 25
 26

  1
X8
3M 26PIN MALE V

+5V_AMP

/ENABLE_AMP

/RESET_AMP

PULS(+)

PULS(-)

AMPLIFIER
DIGITAL
CONTROL
CONNECTOR

PULS(-)

R10
3k3

VCC

  4

  3 5

6
U54B

MCT6

9

IR9H
8x390R

+5V_AMP

 4

63B

 6

63C

  1

  2 8

7
U54A

MCT6

1

2

IR8A
8x390R

+5V_AMP

R11
3k3

VCC

9

IR10H
8x390R

PULS(+)

  4

  3
6

U46B
HCPL-2630

3

IR8B
8x390R

 8

63D

VCC VCC

SOUT P43
  1

  2
7

5

8

U46A
HCPL-2630

R28
390R4

IR8C
8x390R

10

Title:

Filename: i2cout.she 

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102173

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW 

EC-Level: 00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD (I2C BUS AMPLIFIER)

Sheet of 117
Date: July 26, 1995
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
33 (61)

8 7 6 5 4 3

D

C

B

A

  4

  3
6

U62B
HCPL-2630

3

IR9B
8x390R

SCLK
8

IR32G
8x390R

  1  2

U47A

7406

P40

P41 SDIR
9

IR32H
8x390R

  3  4

U47B

7406

  1

  2
7

5

8

U53A
HCPL-2630

4

IR9C
8x390R

+5V_AMP
+5V_AMP

  1  2

1
4

7

U63A

7406

R32
2k2

+5V_AMP

  3

U

7406

+5V_AMP

R33
2k2

  4
  5  6

U55B

74HC125SP

  4

  3
6

U53B
HCPL-2630

5

IR9D
8x390R

1

2

IR10A
8x390R

VCC

  5  6

U47C

7406

P42 SIN

3

IR10B
8x390R

6

IR9E
8x390R

+5V_AMP

  5

U

7406

  9

U

7406

+5V_AMP

R34
3k3

  1

  2
7

5

8

U62A
HCPL-2630

  9  8

U47D

7406

P14

P44

P1[0..7] P1[0..7]

 14
 15
  1
  2

  3

13

 4

U14A

74LS123

R4
100k

C26
10u

VCC

P12
  5  6

U40C

74LS07

  9

 10
 8

U13C

74LS00

R30
120R

VCC

7

IR9F
8x390R

+5V_AMP

  1
  2  3

1
4

7

U55A

74HC125SP

 11

U63E

7406

  1

  2 8

7
U39A

MCT6

TP11

8

IR9G
8x390R

WATCHDOG

 11 10

U47E

7406

R9
3k3

VCC

R31
120R

VCC

P46

P4[0..7]

P47  13 12

U47F

7406

  4

  3 5

6
U39B

MCT6

P4[0..7]



12
34 (6

345678

F

igure 5.9.
G

R
E

A
T

 Interface B
oard S

chem
atic P

age 8 of 11

2 1

A

B

C

D

+12V_GI -12V_GI

  2  3

7

1
4 1 U29A

75188

  6
  7
  9
 10

 11

 5

12

U14B

74LS123

R13
100k

C36
220n

VCC

R12
3k3

VCC

R14
330RD10

VCC

RECEIVING
DATA

 11 10

U20E

7406

Title:

Filename: rs232.she 

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102183

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW 

EC-Level: 00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD (RS232)

Sheet of 118
Date: July 26, 1995
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

8 7 6 5 4 3

D

C

B

A

  4

  5
 6

U29B

75188

R19
3k3

+12V_GI
VCC

R16
120R

  1  2

U20A

7406

P3[0..5] P3[0..5]

P34   1

  2 8

7
U21A

MCT6
D13
ZPD 5V1

+12V_GI

DTR DTR

/TXD /TXD

  9

 10
 8

U29C

75188D14
ZPD 5V1

R24
3k3

  1

  2
7

5

8
U22A

HCPL2731

+12V_GI

4

IR6C
8x390R

P31   3  4

U20B

7406

P35   5  6

U20C

7406

5

IR6D
8x390R

D17
ZPD 5V1

R25
3k3

  4

  3
6

U22B

HCPL2731

+12V_GI

 12

 13
11

U29D

75188

RTS RTS

VCC

R18
1k

VCC

R17
1k

P32

VCC

1

2
  7

5

8U23A

HCPL2731

R20

3k3

D12
1N4148

CTS CTS

/RXD /RXD

R21

3k3

D15
1N4148

4

3
  6

U23B

HCPL2731

7

IR1F
8x3k3

P30

P33 4

3  5

  6
U21B

MCT6

R26

3k3

D16
1N4148

DSR DSR



12345678
G

F
igure 5.10.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 9 of 11

2 1

A

B

C

D

RXD P30

TXD P31

P3[0..5] P3[0..5]

P16/ENTR

Title:

Filename: rs485.she 

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102193

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW 

EC-Level: 0

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD (RS485)

Sheet of 119
Date: July 26, 1995
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
35 (61)

8 7 6 5 4 3

D

C

B

A

+5V_485

TxD+

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

 1

X1

3M 16PIN MALE V

+12V_485

REC+

REC-

4

3

2

1

  6

  7

8

5

U5

75176

1

2

IR4A
8x390R

+5V_485

  1

  2
7

5

8U19A

HCPL-2630

VCC

 1  2

U40A

74LS07

R6
3k3

4

3
  6

U9B

HCPL-2630

9

IR6H
8x390R

VCC

3

IR4B
8x390R

4

3

2

1

  6

  7

8

5

U15

75176

+5V_485

TxD-

RxD+
RxD-

TRA+

TRA-

5

IR4D
8x390R

4

IR4C
8x390R

8

IR6G
8x390R

VCC

 3  4

U40B

74LS07

R7
3k3

1

2
  7

5

8U9A

HCPL-2630

+5V_485

R5

3k3

2

1

3
T1

2N3904

D1

1N4148

C25
100n

C19
100n

C29
100n

C21
33u C28

100n

+5V_485

VI  1
G
N
D

2

VO  3
U6 7805

C27
100n

C20
47u 35V

TP1

+12V_485

HARDWARE FOR RS485 INTERFACE

IS OPTIONAL (NOT POPULATED ON BOARD)



12345678

VCC
36 (6

GRADIENT INPUT
CONNECTOR
F
igure 5.11.

G
R

E
A

T
 Interface B

oard S
chem

atic P
age 10 of 11

2 1

A

B

C

D

1

2

IR3A
8x330R D2

 4

 6
3

IR3B
8x330R D6

PreEmphOn

READY

ERROR

4

IR3C
8x330R

D7

10

 2

12

6

IR3E
8x330R

AMP ENABLED

LO IMPEDANCE
5

IR3D
8x330R D4

D3

12

 4

 6

D5

HI IMPEDANCE
9

IR3H
8x330R

 13 12

U20F

7406

Title:

Filename: frontpan.she

Board Part No.:  H5785
Print Part No.:  H5786

Document No.:  H3S102203

Print No.: H4P2263B

BRUKER ELEKTRONIK GmbH

Designer: THW  

EC-Level: 00
Proj. No.: HP940050
Proj.: GREAT INTERFACE

GREAT INTERFACE BOARD (FRONTPANEL)

Sheet of 1110
Date: July 26, 1995
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003 8 7 6 5 4 3

D

C

B

A

  3

U18B

7406

P54

NGI+

DAS+

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

X6

SCSII 50PIN FEMALE H

NGI-

DAS-

GADD-[0..3] GADD-[0..3]

GDTR-
WRS-

GD-0
GD-1
GD-2
GD-3
GD-4
GD-5
GD-6

GADD-0
GADD-1
GADD-2
GADD-3

GDTR+
WRS+

GD+0
GD+1
GD+2
GD+3
GD+4
GD+5
GD+6

GADD+0
GADD+1
GADD+2
GADD+3

GADD+[0..3] GADD+[0..3]

P55   5

U18C

7406

1

2

IR1A
8x3k3

VCC

 11

U18E

7406

  9  8

U18D

7406

  1

U8A

7406

P56

GD+7
GD+8
GD+9
GD+10
GD+11
GD+12
GD+13
GD+14
GD+15

GD-7
GD-8
GD-9
GD-10
GD-11
GD-12
GD-13
GD-14
GD-15

GD-[0..15] GD-[0..15]

GD+[0..15]

  5
  9
  4
  8
  3
  7
  2
  6
  1

X3

MINI D 9PIN MALE H

GD+[0..15]

P1[0..4]

WATCHDOG

P5[0..7] P5[0..7]

P1[0..4]

 13

U18F

7406

P11

P12  13

U24F

7406

  3

U8B

7406

PROTECTION
RESET
BUTTON

3

IR1B
8x3k3

  1
3

2

SW1

SW C&K V

P10

RS232
CONNECTOR

DTR

CTS

/TXD

RTS

/RXD

DSR

R2 100k

C8 10u
VCC

  7
  6

  9
 10

 11
12

 5

U4B

74LS221

P13

8

IR3G
8x330R

  1  2

U28A

7406

  5

U8C

7406

PULS(-)

D9

 13 12

U8F

7406

 11 10

U8E

7406

  4

  5
 6

U13B

74LS00

C12 10u

4
IR1C

8x3k3

PULS(-)

PULS(+)

R3 100k

5
IR1D

8x3k3

VCC

 15
 14

  1
  2

  3
 4

13

U4A

74LS221

  1

  2
 3

U13A

74LS00

7

IR3F
8x330RD8

  9  8

U8D

7406

PULS(+)



12
G

345678

F

igure 5.12.
G

R
E

A
T

 Interface B
oard S

chem
atic P

age 11 of 11

2 1

A

B

C

D

C32
100n

C61
100n

C33
100n

C63
100n

C47
100n

C72
100n

C69
100n

C76
100n

C55
100n

C48
100n

C73
100n

C66
100n

-12V_GI+5V_AMP +12V_GIVCC

GB1

TP7

GB3 GB4 GB2

TP12 TP4 TP3

PULLUP RESISTOR ARRAYS:

8x330R to VCC:

8x390R to VCC:

IR28,IR31,IR32

8x390R to +5V_AMP:

8x390R to +5V_485:

IR3

IR5,IR6,IR7,IR10,

IR8,IR9,IR29,IR30

IR4

8x2k2 to VCC:
IR2

8x3k3 to VCC:
IR1

Title:

Print No.: H4P2263B

Filename: power.she

Board Part No.: H5785
Print Part No.: H5786

Document No.: H3S102213

BRUKER ELEKTRONIK GmbH

Designer: THW

EC-Level:00

Proj.: GREAT INTERFACE
Proj. No.: HP940050

GREAT INTERFACE BOARD (POWER)

Sheet of 1111
Date: July 26, 1995
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
37 (61) 8 7 6 5 4 3

D

C

B

A

C23
100n

C22
100n

C52
100n

C9
100n

C3
100n

C10
100n

C7
100n

VCC

 1
 2
 3
 4

X5
C53 33u

VCC

POWER
CONNECTOR

FLASH MEMORY
PROGRAMMING SUPPLY

C67
100n

C74
100n

C83
100n

C11
100n

C56
100n

C31
100n

C81
100n

C62
100n

C68
100n

C24
100n

C30
100n

C40
100n

C35
100n

C37
100n

C43
100n

C75
100n

C82
100n

C46
100n

C54
100n

C39
100n

C45
100n

+5V_AMP

C2
4u7

TP2

VCC  5

VOUT 6

SHDN  8

C1+  2

C1-  1 C2+ 4

C2- 3

GND  7

U2

MAX662

C4

100n

+12V_FLASH

R1
10R

VCC

C1
68u

C5
220n

P53

C6
220n

C80
100n

C88
100n

C84
100n

C78
100n

C85
100n

C71
100n

C87
100n

C79
100n

C77
100n

C64
100n

C70
100n

C65
100n

C86
100n

C89
100n

C90
100n

GALVANICALLY
ISOLATED
DC POWER FOR
RS232 INTERFACE

VCC

C14
33u C13

100n

  1
 24

11
14

10
15

 3
22

 2
23

 12
 13

U1

DC-DC VA12-12

+12V_GI

C15
6u8

C58
6u8 C16

100n

C17
6u8

C59
6u8

C18
100n

C57
100n

C42
100n

C60
100n

GROUND SYMBOLS:

RS232 GROUND

DIGITAL
GROUND

RS485 GROUND

AMPLIFIER
GROUND

 12

 13
11

U13D

74LS00

 13 12

U40F

74LS07

 10
  9  8

U55C

74HC125SP

5
IR8D

8x390R

-12V_GI

 13 12

U63F

7406  13
 12 11

U55D

74HC125SP

6
IR8E

8x390R
 11 10

U40E

74LS07



38 (61) BRUKER GREAT 1 Version 003



6Amplifier board 
Schematics 6
GREAT 1 Version 003 BRUKER 39 (61)



40 (6
F
igure 6.1.

G
R

E
A

T
 A

m
plifier M

odule B
oard Layout
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003



68p20
G U1VLLVREF  1 VDD 14
U57
F
igure 6.2.

G
R

E
A

T
 A

m
plifier B

oard S
chem

atic page 1 of 8

C9

C3
100p

C2
220p

C1
390p

19
18
17
15
14
13
12

20
19
18
17
15
14
13
12

C10

470p

C8

1n

C7
2.2n

C5
2.2n

C6
2.2n

RC1

R13 121R

R2 249R

R4 511R

R14 1K

20
19
18
17
15
14
13
12

20
19
18
17
15
14
13
12

R15 2k

R3 4K02

R1 8K25

R16 16K2

RC2

1  2
D18

12V

1  2
D19

20V

+VHT

-VHT

1

2 8

 7

U7A

MCT6

1  2
D1

12V

R11

221R

R10

1k

0

n

  3  4

U34B
74HC04 SMD

R163
2k

1

2

  8

  7

3

4  6

  5

U60

HCPL-2731

R12

1k
A11

+VHT
R162

22k1

|LINK
|S123741D.SCH
|S123742D.SCH
|S123743D.SCH
|S123744D.SCH

-VHT

DRAWN:
DATE:

APPROV:
DATE:

DWG:

VISA:

VISA:

SHEET:W4S123740

D.VARNEY

Ph.BARTHE.

D

08/10/97

08/10/97

1/8

|S123745D.SCH
|S123791D.SCH
|S123800D.SCH
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
41 (61)

  4
  5
  7
  8
  9

AD7590DIPK

(LOW)
SDA 15

SCL
 14

P0  4

P1
 5

P2
 6

P3  7

P4  9

P5 10

P6 11

P7
12

A0  1

A1  2

A2  3

INT
 13

U8

PCF8574T

5V

15V

M15V

GND  2

+5I
  3

-5I  4

+15I  5

-15I
  6

DIN  7 PGND  8

DOUT
 9

OUT4 10

OUT3 11

OUT2
12

OUT1 13

MAX8216

VLL

VCC

VEE

TP7

2 3 4 5

1

RP4
10K

VLL

TP8

I C-BUS ADDRESS 02

(HIGH)

  4
  5
  7
  8
  9

U2

AD7590DIPK

  4
  5
  7
  8
  9

U3

AD7590DIPK(HIGH)

(LOW)

CLK_SWITCH-

SDA 15

SCL 14
P0  4

P1  5

P2
 6

P3  7

P4  9

P5
10

P6
11

P7 12

A0  1

A1  2

A2
  3

INT 13

U9

PCF8574T

R5

22.1k
VLL

TP9

SDATA

SCLK

WR-

SCLK

SDATA

INT-

VLL

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

J1

CN M CPLL26 D

TP10

TP11

IOUT
AGND

PULS +

2
I C-BUS ADDRESS 1

VLL

  4
  5
  7
  8
  9

U4

AD7590DIPK

 

 

STATUS

LO/HI-_IMP STATUS

2 3 4 5 6 7 8 9

1
RP1
RES SIL09C
10k

TEMP.
INTEGR.

PWR-

READY-

BIT+
BIT-

R6

22.1K

SDA
 15

SCL 14
P0

 4

P1  5

P2
 6

P3  7

P4  9

P5
10

P6 11

P7 12

A0  1

A1  2

A2
  3

INT 13

U10

PCF8574T

VLL

TP12

PULS -

TINIT

15V
VHTS

ENABLE/

RESET/

I1  1

I2  2

I3  3

I4
  4

I5  5

I6  6

I7
  7

I8
  8

I9  9

I10 11

O1 19

O2 18

O3 17

O4
16

O5 15

O6 14

O7
13

O8
12

U5

GPA01/01

5V

ON

INTEGR.

PWR-
READY-
TEMP.

RESET I C-BUS ADDRESS 2
2

A0
  1

A1  2

A2  3

SCL  6

SDA
 5

U6

X24022S8

VHTS

LO/HI-_IMP CMD

TP14

 5  6

U34C

74HC04 SMD

C16

100

VLL

VLL

R172
22.1K

TP48

GPA01/01 : pin 20 = VLL = +5V
R7
22.1k

VLL

R9
22.1k

TEMP-

IDT-

M15V

VLL

R8

1k

C4

47n
TP13

pin 10 = GND

PCF8574T :
pin 8 = GND

X24022S8 :
pin 4 = GND

AD7590DIKP :

pin 3 = AGND

pin 16 = VLL = +5V

pin 8 = VLL = +5V

pin 10 = VCC = +15V
pin 2 = VEE = -15V

MAX8216 : pin 14 = VLL
pin 8 = GND

ART:

ON AMPLIFIER MODULE

W1209057

GREAT 1/10

DIGITAL PART

EC: 1
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BIT+

BIT-

PIGGY PACK BOARD
A6

A7

A7

W4P124541A
W4S124541A

W1209029

A1 A2

0.33R

25W
 

L
O
A
D

A8

A4

R18

0.33R
RH25

TP18

+15V

A6A5

18

n
0V

R47

332R

850C 43

5 6
U7B
MCT6

VLL

R33

1k

TP20

IDT-

VLL

R30
22.1k

OP27GS : pin 7 = VCC = +15V

pin 4 = AGND

pin 4 = VEE = -15V

pin 8 = VCC = +15V
pin 4 = VEE = -15v

pin 8 = VCC = +15V

pin 8 = VCC = +15V
pin 4 = VEE = -15v

pin 6 = -VHT
pin 3 = +VHT

LM358M :

LM393M :

LM311M :

PA12 :

DRAWN:
DATE:

APPROV:
DATE:

DWG:

VISA:

VISA:

SHEET:

D.VARNEY

PH.BARTHE.

W4S123741

TL7705ACD :

D

08/10/97

08/10/97

2/8

pin 4 = AGND
pin 8 = VLL = +5V
1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

VCC A3

A5

+VHT

2

1
D5
1N4007

TP1

R55 33.2K

-VHT

  4

  5
 1

3

6
8

2

7
U18

PA12A
R19

0.039
KKA 5W

R20
0.039

KKA 5W

TP16

R54
6.81K

R50
10K

R31

1.5k

  3

  2
 6

U17

OP27GS

C176 47p

TP15

FINAL_PULSE

R167

0R
R168

0R

ANALOG.
INPUT

A12

R39
3.3K

RC2 RC1
R32

10k
0.1%
5ppm

R142
1K

C164

10n
2

1
D4
1N4007

C20 10p

R51 33.2K

+VHT

R17
10R
1W

-VHT

2

3  1

T2
IRF642

2

  3 1

T1
IRF642

VEE A4

R48

2.21K

C

10
40

2

1
D2
1N4007

2

1
D3
1N4007

C11

47n
250V

+VHT

-VHT

TP2
-VHT

+VHT

  4

  5
 1

3

6
8

2

7
U19

PA12A
R21

0.039
KKA 5W

R22
0.039

KKA 5W

R52

6.81K

R137
4K7

R138
1K21

R56
100R

R144
1K

C165

10n

  3

  2
 6

7

4

U11

OPA445AP

TP3

+VHT
R59
10K

R60
10K

C162

100n

+VHT

R140
499K

R141
499K

C184

10n

-VHT
R139

10K

-VHT

C177 47p

TP17

ON

JP2

JP3

  2

1

3
T3
BC

R65
2.21k

R62
10K

CDE DG201VLL

R29
10K

  3

  2
 1

U15A

LM393M

TP6

P1
5K

VCC

TP49R28

150K

C13
100u
50V

7  8
RN2D

22k

  5

  6
 7

U14B

LM358M

1  2
RN2A

22k

3  4
RN2B

22k

5  6
RN2C

22k2

1

D6
BAS32

2

1

D7
BAS32

  3

  2
 1

U14A

LM358M

R27

22.1K

1  2
RN1A

22K

TP5

5  6
RN1C

22K

R164

22.1K

R165

2.21K

AGND

IOUT

1
2

J5
CN M MODU1 2 D

ADAPTER
SHUNT LEVEL 

R24

3.01K

R23

1.82K

R25

6.19K

  3

  2
 6

U12

OP27GS

SHUNT IMAGE
AMPLIFIER

  3 4
RN1B

22K

R26

27.4K

7  8

RN1D
22K

C12

47p

  3

  2
 6

U13

OP27GS
TP4

R41

1k

JP1

R40

1k

  1

4

32

5
ST1

C17

100u
50V

C15
100n

  7
  2

  3

6
5

1

U16

TL7705AD

RESET DAC

VLL

RESET

R36
1K

R61
22.1K

C16

100n

VLL

R37

1k

TP21

TINIT

THERMAL SWITCH
50 C

R38
1k

A9 A10

PULS +
R45

47R

R63
22.1k

  2

  3
 7

U20
LM311M

VLL

R44

15k
VCC

R42
1k

R43

15k
VEE

R46

47R

R64
22.1k

  2

  3
 7

U21
LM311M

VLL

PULS -

C14

100n

R34

22.1K

R35

1k

TP22

TEMP-

VLL

ART: W1209057

GREAT 1/10

POWER STAGE
&

SECURITIES

EC: 1



G

U59RP2
F
igure 6.4.

G
R

E
A

T
 A

m
plifier B

oard S
chem

atic page 3 of 8

R79
10K
5ppm

R80
10K
5ppm

1

3
  2

POT 3296W
1K

TP26

DAC_PULSE

R91
10R

  3

  2
 6

U28

OP27GS

C180 10p

R171
10K

5ppm

R77
5K

5ppm

IN1 D1  2

S1  3

IN2

IN3

IN4

D2 15

S2 14

D3 10

S3 11

D4  7

S4  6

U33

DG201ACSE

DAC702LH : pin 18 = VLL = +5V
pin 23 = VLL = +15V
pin 19 = VEE = -15V
pin 20 = GND = 0V

pin 12 = GND
pin 21 = VLL = +5V

pin 7 = VCC = +15V

pin 4 = VEE = -15V

pin 4 = VEE = -15V

pin 5 = AGND

pin 13 = VCC = +15V

pin 10 = GND = 0V
pin 20 = VLL = +5V

AD7547JR :

DG201ACSE : 

OP27GS :

74ALS273 :

DRAWN:
DATE:

APPROV:
DATE:

DWG:

VISA:

VISA:

SHEET:

D.VARNEY

Ph.BARTHE.

W4S123742

74HC04 :

D

08/10/97

08/10/97

3/8

pin 7 = GND
pin 14 = VLL = +5V
R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
43 (61)

C32
100n

 11
  1

  3
  4
  7
  8
 13
 14
 17
 18

 2
 5
 6
 9
12
15
16
19

74HC273-DW

GD0
GD1
GD2
GD3
GD4

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

J2

GD0

GD1

VLL

2 3 4 5 6 7 8 9

1

1
0

10k

GD2

GD3

GD4

GD5

GD6

GD7

GD8

GD5
GD6
GD7

RESET DAC

 11
  1

  3
  4
  7
  8
 13
 14
 17
 18

 2
 5
 6
 9
12
15
16
19

U58
74HC273-DW

PIGGY PACK BOARD

+VREF
A3

-VREF
A1

C31

10p

R74

20K 5ppm

R70

1M
10ppm

R87

1M
10ppm

5K

5ppm
VCC

10K

TP25

R88
5K
5ppm

  3

  2
 6

1
8

U27
OP27GS

Iout
A2

W1208945

W4S124506A
W4P124506A

  1  2

U34A
74HC04 SMD

GD8
GD9
GD10
GD11
GD12
GD13
GD14
GD15

GD9

GD10

GD11

GD12

GD13

GD14

GD15

VLL

23456789

1

1
0

RP3
10k

VCC

VEE

+VREF

W1209029

W4S124541A
W4P124541A

A9

A10

A11

A8

100K
5ppm

  1

 16

  9

  8

CDE DG201

C33

100n

C172

100p

  3

  2
 6

U30

OP27GS

R89
1M
10ppm

R90
1M
10ppm

R150

0R

R85

10K
5ppm

C179
10p

R84

200K
5ppm

R151

200K
5ppm

R83

200K
5ppm

R82
100R

R81

47R

  3

  2
 6

U29

OP27GS

C27
33p

CSA  5

CSB 20

WR 19

D0  6

D1  7

D2  8

D3  9

D4 10

D5 11

D6 13

D7 14

D8 15

D9 16

D10 17

D11(MSB) 18

RFBA  3

VREFA  4

IOUTA  2

RFBB 23

VREFB 22

IOUTB 24

AGND  1

U32

AD7547JR

VLL
WR_DAC-

CLK_OFFSET-

D[0..11]
D[0..11]

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11

R86
20K
5ppm

TP29

DIGITAL PART
ON AMPLIFIER MODULE

GREAT 1/10

ART: W1209057 EC: 1
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R96
100R

R97
100R

R98
100R

C39

100n
63V

200mS

20mS

2mS

C41

1u
50V

C40

10n
63V

D

200uS
C38

1n
100V

R99
100R

C181

47p

C

  3

  2
 6

U38

OP27GS

R153
1K
10ppm

R154
1K
10ppm

R101
1K
10ppm

+Z1_OUT

-Z1_OUT

B

pin 12 = GND

pin 3 = AGND

pin 21 = VLL = +5V

pin 7 = VCC = +15V

pin 10 = VCC = +15V
pin 2 = VEE = -15V

pin 4 = VEE = -15V

AD7547JR :

AD7590DIKP : 

OP27GS : 

AWN:
TE:

ROV:
TE:

G: W4S123743

VISA:

VISA:

SHEET: 4/8

D.VARNEY

Ph.BARTHE.

D

2

08/10/97

08/10/97

1

A

1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

D

D11
D10
D9
D8

  4
  5
  7
  8
  9

20
19
18
17
15
14
13
12

U39

AD7590DIPK

CLK_SWITCH-
DAC_PULSE

CLK_FAST_TIME-
CLK_FAST_GAIN-

C

CSA
  5

CSB
 20

WR
 19

D0  6

D1
  7

D2
  8

D3  9

D4
 10

D5
 11

D6 13

D7
 14

D8
 15

D9 16

D10
 17

D11(MSB)
 18

RFBA
 3

VREFA
 4

IOUTA
 2

RFBB
23

VREFB
22

IOUTB 24

AGND
 1

U40

AD7547JR

  3

  2
 6

U36

OP27GS

C35

47p

R93

1M 10ppm

C37

47p

R92

10k 10ppm
R94

10k 10ppm

TP32

R100

100K
10ppm

R152

100K
10ppm

  3

  2
 6

U37

OP27GS

R95

10k 10ppm

TP30

2  1
D12

BAS85

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11

WR_DAC-
D[0..11]

D[0..11]

B

C36

47p

2  1
D13

BAS85

TP31

  3

  2
 6

U35

OP27GS

8

A

7 6 5

GREAT 1/10

ON AMPLIFIER MODULE
PRE_EMPHASIS PART

ART: W1207675

4

DR
DA

APP
DA

DW

EC: 3

3



12345678
G

F
igure 6.6.

G
R

E
A

T
 A

m
plifier B

oard S
chem

atic page 5 of 8

R102
100R

R103
100R

R104
100R

C46

100n
63V

200mS

20mS

2mS

C45

1u
50V

C47

10n
63V

D

200uS
C48

1n
100V

R105
100R

C182

47p

C

  3

  2
 6

U44

OP27GS

R156
1K
10ppm

R157
1K
10ppm

R111
1K
10ppm

+Z2_OUT

-Z2_OUT

B

pin 12 = GND

pin 3 = AGND

pin 21 = VLL = +5V

pin 7 = VCC = +15V

pin 10 = VCC = +15V
pin 2 = VEE = -15V

pin 4 = VEE = -15V

AD7547JR :

AD7590DIKP : 

OP27GS : 

AWN:
TE:

PROV:
TE:

G: W4S123744

VISA:

VISA:

SHEET: 5/8

D.VARNEY

Ph.BARTHE.

D

2

08/10/97

08/10/97

1

A

R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
45 (61)

D

D7
D6
D5
D4

  4
  5
  7
  8
  9

20
19
18
17
15
14
13
12

U45

AD7590DIPK

CLK_SWITCH-
DAC_PULSE

CLK_MED_TIME-
CLK_MED_GAIN-

C

CSA
  5

CSB
 20

WR 19

D0  6

D1
  7

D2
  8

D3
  9

D4
 10

D5
 11

D6 13

D7
 14

D8
 15

D9 16

D10
 17

D11(MSB)
 18

RFBA
 3

VREFA
 4

IOUTA  2

RFBB
23

VREFB
22

IOUTB
24

AGND
 1

U46

AD7547JR

C42

47p

  3

  2
 6

U42

OP27GS

R106

1M 10ppm

C43

47p

R107

10k 10ppm

R109

10k 10ppm

R110

100K
10ppm

R155

100K
10ppm

TP35

  3

  2
 6

U43

OP27GS

R108

10k 10ppm

TP33

2  1
D14

BAS85

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11

WR_DAC-
D[0..11]

D[0..11]

B

C44

47p

2  1
D15

BAS85

TP34

  3

  2
 6

U41

OP27GS

8

A

7 6 5

ON AMPLIFIER MODULE
PRE_EMPHASIS PART

GREAT 1/10

ART: W1207675

4

DR
DA

AP
DA

DW

EC: 3

3
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R112
100R

R113
100R

R114
100R

C53

100n
63V

200mS

20mS

2mS

C52

1u
50V

C54

10n
63V

D

200uS

C55

1n
100V

R115
100R

C183

47p

C

  3

  2
 6

U50

OP27GS

R159
1K
10ppm

R160
1K
10ppm

R121
1K
10ppm

+Z3_OUT

-Z3_OUT

B

pin 12 = GND

pin 3 = AGND

pin 21 = VLL = +5V

pin 7 = VCC = +15V

pin 10 = VCC = +15V
pin 2 = VEE = -15V

pin 4 = VEE = -15V

AD7547JR :

AD7590DIKP : 

OP27GS : 

AWN:
TE:

PROV:
TE:

G: W4S123745

VISA:

VISA:

SHEET: 6/8

D.VARNEY

Ph.BARTHE.

D

2

08/10/97

08/10/97

1

A

1)
B

R
U

K
E

R
G

R
E

A
T

 1 V
ersio

n
 003

D

D3
D2
D1
D0

  4
  5
  7
  8
  9

20
19
18
17
15
14
13
12

U51

AD7590DIPK

CLK_SWITCH-
DAC_PULSE

CLK_SLOW_TIME-
CLK_SLOW_GAIN-

C

CSA
  5

CSB 20

WR
 19

D0
  6

D1
  7

D2
  8

D3
  9

D4
 10

D5
 11

D6 13

D7
 14

D8
 15

D9 16

D10
 17

D11(MSB)
 18

RFBA
 3

VREFA  4

IOUTA
 2

RFBB
23

VREFB
22

IOUTB
24

AGND
 1

U52

AD7547JR

C49

47p

  3

  2
 6

U48

OP27GS

R116

1M 10ppm C50

47p

R117

10k 10ppm

R119

10k 10ppm

R120

100K
10ppm

R158

100K
10ppm

TP38

  3

  2
 6

U49

OP27GS

R118

10k 10ppm

TP36

2  1
D16

BAS85

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11

WR_DAC-
D[0..11]

D[0..11]

B

C51

47p

2  1
D17

BAS85

TP37

  3

  2
 6

U47

OP27GS

8

A

7 6 5

ON AMPLIFIER MODULE
PRE_EMPHASIS PART

GREAT 1/10

ART: W1207675

4

DR
DA

AP
DA

DW

EC: 3

3
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D

47p

R124

2K
5ppm

 6

U54

OP27GS

FINAL_PULSE

C

B

pin 8 = GND

pin 8 = GND

pin 16 = VLL = +5V

pin 16 = VLL = +5V

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

PCF8574T :

74LS138 SMD :

OP27GS : 

AWN:
TE:

PROV:
TE:

G: W4S123791

VISA:

VISA:

SHEET: 7/8

D.VARNEY

Ph.BARTHE.

D

2

08/10/97

08/10/97

1

A

R
E

A
T

 1
 V

ersio
n

 003
B

R
U

K
E

R
47 (61)

D

DAC_PULSE
R161

2K
0.1% 5ppm

C56

0.1% 

+Z1_OUT

-Z1_OUT

R123

100k
0.1% 5ppm

R127

200k
0.1% 5ppm

FAST

SDA
 15

SCL
 14

P0
 4

P1
 5

P2
 6

P3
 7

P4  9

P5
10

P6
11

P7
12

A0
  1

A1  2

A2
  3

INT
 13

U55

PCF8574T

D0
D1
D2

R130
22.1K

SCLK
SDATA

WR-

VLL
C

R131
22.1K

SDA
 15

SCL 14
P0

 4

P1  5

P2
 6

P3
 7

P4  9

P5
10

P6
11

P7
12

A0
  1

A1  2

A2
  3

INT
 13

U56

PCF8574T

D3
D4
D5
D6
D7

D8
D9

MEDIUM

D[0..11] -Z2_OUT

+Z2_OUT
R125

30k
0.1% 5ppm

R128

60k
0.1% 5ppm

  3

  2

R122
1K

0.1% 5ppm

+Z3_OUT

-Z3_OUT

R126

10k
0.1% 5ppm

R129

20k
0.1% 5ppm

SLOW

WR_DAC-

D10
D11

R132

2.21K

B

R133

2.21K

  1
  2

  6
  4
  5

15
14
13
12
11
10
 9

  3

 7

U53

74HC138 SMD

CLK_SWITCH-

CLK_SLOW_TIME-
CLK_SLOW_GAIN-
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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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