HECHTRAND

<(_TP15

AG_N D

n
Tune_Ph_1_B

R34
20Kohms

Tune_Ph_1_A

n
Tune_Ph_2 B

R37
20Kohms

Tune_Ph_2 A

n
Tune_Ph_3 B

R49
20Kohms

Tune_Ph_3 A

n
Tune_Ph_4 B

R57
20Kohms

Tune_Ph_4 A

To Sheet Core

LVDT_O_N AMP_N

s VDT O P AMP_P

AMP

AMP_OUT———=

s VDT 1 N AMP_N

s VDT 1 P AMP_P

AMP

AMP_OUT————=

s VDT 2 N AMP_N

DT 2P Lo p

AMP

AMP_OUT———=

s VDT 3 N AMP_N

DT3P Lyp p

AMP

AMP_ OUT——H

Co

C1

c2

C3

To Sheet Core

M2 M1

99

REF_SIG

PERS

R77
511

AGND

LVDTEXT_0
EXT_1_P:f 0
EXT 1 N LVDTgEXT_0_|
s AT
EXT_2_N =

p
N
p
N

REF_IN EXT 3 P txg ﬂ—g—f\;
EXT 3 N 2

LVDT EXT_3_P
EXT_4_P:f 5
EXT 4N LVDTZEXT_3_N

REF RES DI w0

EXCITER

1

rev. | by |notes

Tide: LVDT__ CARD

Subtitle:  LvDT system

Sheetname: TOP

Project No.

N 454500.08

Designed by
N I E F G C Visser
Drawn by

/\ G C Visser

Size 420 x 297mm
Amsterdam Sheet 1 of

A3

Science Park 105  1098XG Amsterdam |Date
+31-(0)20-5922000 www.nikhef.nl  |7-12-2011

Time



HECHTRAND

REF_IN

15V

OPA211

REF_IN

uz28

E

R69
20Kohms

AGND

REF

R70
20Kohms

AGND

R75
20Kohms

AGND

R74
20Kohms

AG-N D

15V

U2s
vCt R65 cyr 4 p EXT_1_P
4 IN+ ouT- g—-—AHs
SNS- R66 EXT 1 N
GND  SNS+ EXT 1 N
OouUT+8
VEE
L THAT1646
AG_ND
-15V
15V
U26
veb R67 yr o p EXT2P
4— IN+ ouT- 75} _2 |
SNS- E R68 EXT 2 N
GND  SNS+ EXT 2 N
OuUT+#8
VEE
5 THAT1646
AG-ND
157
15V
6 uso . Rer | REF
vee R71  pxr g p EXT.3P
NG OUT-P {7
SNS- R72 EXT_3 N
GND  SNS+[Z EXT 3 N
ouT+
VEE
5 THAT1646
AGND EEY
15V
. U29
vee RS yp 4 p EXT AP
v ourlg (7w EXTAP ——5
SNS- R76 EXT 4 N
3/GND SNS+ 2 EXT 4 N
ouT+
VEE
- 5
AGND THAT1646
-15V

1

rev. | by |notes

Tite: EXCITER_LVDT

Subtitle:  LvDT system

Sheetname: 1

\/

N

Amsterdam

NI Q(JEF

Project No.
454500.08

Designed by
G C Visser

Drawn by
G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

AMP_N

3 AMP_N

R7

{ 1K}

TBA/OPTE

15V

12|

ue

-GAIN_DRIVE

OFFSET_NULL1
OFFSET_NULL2

| feo

-INPUT

3 -GAIN_SENSE

+RG
+GAIN_SENSE
U HINPUT

+GAIN_DRIVE

V+

3|

SENSE TP2
ouTPUT J‘U
C12
aerl? 12 A o AMP_OUT AMP_OUT
1's 1]
22n
E
V-
8
INA103
AG-ND
-15v

1

rev. | by |notes

Tite: [INPUT_AMP

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Amsterdam Sheet 1 of 1 |A3
Science Park 105 ~ 1098XG Amsterdam |Date Time
+31-(0)20-5922000 www.nikhef.nl |7-12-2011



HECHTRAND

AMP_N

3 AMP_N

R15

{ 1K}

TBA/OPTE

15V

12|

U4

-GAIN_DRIVE

OFFSET_NULL1
OFFSET_NULL2

| feo

-INPUT

3 -GAIN_SENSE

+RG
+GAIN_SENSE
U HINPUT

+GAIN_DRIVE

V+

3|

SENSE TP1
ouTPUT J‘U
Ci1
aerl? 12 A o AMP_OUT AMP_OUT
1's 1]
22n
E
V-
8
INA103
AG-ND
-15v

1

rev. | by |notes

Tite: [INPUT_AMP

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Amsterdam Sheet 1 of 1 |A3
Science Park 105 ~ 1098XG Amsterdam |Date Time
+31-(0)20-5922000 www.nikhef.nl |7-12-2011



HECHTRAND

AMP_N

3 AMP_N

R19

{ 1K}

TBA/OPTE

15V

12|

uie

-GAIN_DRIVE

OFFSET_NULL1
OFFSET_NULL2

| feo

-INPUT

3 -GAIN_SENSE

+RG
+GAIN_SENSE
U HINPUT

+GAIN_DRIVE

V+

3|

SENSE TP6
ouTPUT J‘U
C53
aerl? 12 I o AMP_OUT AMP_OUT
1's 1]
22n
— X
g8
V-
8
INA103
AG-ND
-15v

1

rev. | by |notes

Tite: [INPUT_AMP

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Amsterdam Sheet 1 of 1 |A3
Science Park 105 ~ 1098XG Amsterdam |Date Time
+31-(0)20-5922000 www.nikhef.nl |7-12-2011



HECHTRAND

AMP_N

3 AMP_N

R22

{ 1K}

TBA/OPTE

15V

12|

ui4

-GAIN_DRIVE

OFFSET_NULL1
OFFSET_NULL2

| feo

-INPUT

3 -GAIN_SENSE

+RG
+GAIN_SENSE
U HINPUT

+GAIN_DRIVE

V+

3]

SENSE TP5
ouTPUT J‘U
C52
aerl? 12 I o AMP_OUT AMP_OUT
1's 1]
22n
§
V-
8
INA103
AG-ND
-15v

1

rev. | by |notes

Tite: [INPUT_AMP

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Amsterdam Sheet 1 of 1 |A3
Science Park 105 ~ 1098XG Amsterdam |Date Time
+31-(0)20-5922000 www.nikhef.nl |7-12-2011



HECHTRAND

C55

C30
AGND

100n
C13

C5

100n

15V

-15V

<
S
<]

ca7

100n

C9

100n

c8

100n

100n

C7

C25

100n

[02:1

100n

Cc107

C109

15V

-15V

15V

-15V

100n

100n

TAJC106M0O25RNJ

TAJC106M025RNJ

15

<

100n

@ 100n

c IS L8
2 b

AGho O 7

c < =4

C28 3 g 3

1

rev. | by |notes

Tide: LVDT__ CARD

Subtitle:  LvDT system

Sheetname: DECOUP

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 5 |A3

1098XG  Amsterdam
www.nikhef.nl

Science Park 105
+31-(0)20-5922000

Date Time
7-12-2011



HECHTRAND

15V

7815 U27
3 . 2out NP
GND
CC> 3
S
P11 > — —
AGND AGND

AGND

AGND AGND

L5 LB 18V_POS
~ 18V_POS_B — 18V_POS

— — — —_ — AGND AGND
AGND AGND AGND AGND AGND

18V_NEG
18V_NEG

- - - AGND AGND - =
AGND AGND AGND AGND AGND

1

rev. | by |notes

Tide: LVDT__ CARD

Subtitle:  LvDT system

Sheetname: POWER_SUPPLY

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 5 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

DAC LVDT 0 P

g

Al
DAC LVDT 1 P

@
=
N

(B (N ( ( (a (a (a (a (a (a (a (a (a (a a ) (a (a a a )
= = = = = = = = = = = = = = = = = = = = =
o}

jos]
- =)

A
DAC LVDT 2 P

e E.0)

- DAC LVDT 3 P R
C— LVDT 0 R 21l
G LVDT 0 N - = REF_SIG TR
" LYDT 1 g 21l
Ty LVDT 1 N 2AC LV<E)T oP CEET)
Gy LVDT 2 P DAC LVDT 1 P T A9
@ LVDT 2 N DAC LVDT 2 P T A

[ LVDT 3 § DAC LVDT 3 P AT

a
O LvDT 3 § <775 Z1| Q4 A1D
< TF8 Connect to enclosure A

AG

a
Gl W A14

1 <
J4 A15
% N J4 A16

AGND

Gy VDT EXI0 P A__AT7
G ¥ LVDT EXTON . Ja__ Al8

4
@ s LVDTEXT 1P &'l G
G LVDT_EXT_1_N
G LVDTEXT2 P
@y LVDTEXTg2 N
@y LVDTEXT3 P R

4
@ ¥ LVDT EXT3 N 2" Ja__A24
Connect to enclosure

[=]
5l J4___A%8
<

AGND
i~
P3
3

18V_NE

J4 A32

AGND

(
=

o
=

o (a (a a (= (= (= (= (o

o}

&

B2

joed
&

B4

joud
o

B

5

jos]
3

B

©

@
o

1

o}
n

1

o}
&

1

@
=

o}
o

1

B16

B17

e}
@,

1

@
©,

e}
S,

2

B21

N

B2

e}
@

2.

B24

e}
o

2!

e}
o

2

B27

e}
3

2

B29

B30

3

B32

DAC LVDT 0 N

DAC LVDT 1 N
DAC LVDT 2 N
DAC_LVDT 3 N
[=]
&l
<
T C R
[=)
glf——@ o
<
m DAC LVDT O N @
m DAC LVDT 1 N @ ®
m DAC LVDT 2 N @ cio)
- DAC LVDT 3 N @i
[=)
&1l J4__ Gi2
<
J4__ci3
[=)
&1l J4__Ci4
<
J4__cis
J4__cie
J4__c17
J4___ci8
[=]
§|| Ja___ci9
J4__c20
J4__cai
J4__c22
J4__c23
[=]
5l Ja__Co4
<
J4___c25
J4__c26
J4__c27
o
§|| Ja___c28
18V G o
o
§|| Ja___C30
e R
o
&1l CE)
<

1

rev. | by |notes

Tide: LVDT__ CARD

Subtitle:  LvDT system

Sheetname: 10

NI Q(JEF

=4

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Amsterdam Sheet 1 of 5 |A3
Science Park 105 ~ 1098XG Amsterdam |Date Time
+31-(0)20-5922000 www.nikhef.nl |7-12-2011



HECHTRAND

15V

11 u7
+VS
2 DIFF_OFF_ADJ1
—4 DIFF_OFF_ADJ2
= 1
Eill——1An A
= S2lcH_A comp 12
_A+
20l CH_A- j
0 vouT 13
¥ 7 RiIN_ B
18cH B+
9 cH_B- Rel14
RF[1S
—2 CM_OFF_ADJ1 RAIE__
PHASE SHIFTER . —8/cM_OFF_ADJ2
z 10 _|
&l Ii SEL A CH_STATUS B/A[—
ES-DIS IN PHASE_OUT| < 9ISEL B
Vs
—
8 Z\ 8|
—
o 5 AD630
= o
A5V
une_Ph_1_A [Tune_Ph_1_B
15V
" u1s
+VS
3 DIFF_OFF_ADJ1
—4 DIFF_OFF_ADJ2
= 1
| e
< —2CH_A+ comp|'2
20/ CH_A- TJ.
vouT .
= cs 7IRIN. B
1861 By
Yl cH B- Rel14
R[S
—2 CM_OFF_ADJ1 RA[16
PHASE SHIFTER R —2|CM_OFF_ADJ2
Z| 10SEL_A CH_STATUS_B/A [~
(0] - s _|
ES.DIS IN PHASE_OUT——=< ' 9SEL B
Vs
—
8 Z\ 8|
—
o o AD630
=4 Y
J, REY

une_Ph_4_A [Tune_Ph_4_B

LOW_PASS_IN

LOW PASS BLOCK

TO_DAC_P

TO_DAC_N

TO_DAC P DAC LYDT 3 P

LOW_PASS_IN

TO_DAC_N— DPAC LYDT 3 N

LOW PASS BLOCK

| DAC LVDT 0_P
| DAC LVDT 0N

_3
_4
1
|7R|N_A
-2 12

15V

1 us

+VS

DIFF_OFF_ADJ1
DIFF_OFF_ADJ2

DACZLVDT_1_P

TO_DAC_P—"

LOW_PASS_IN

DAC_LVDT_1_N

TODAC N———=

LOW PASS BLOCK

LOW_PASS_IN

LOW PASS BLOCK

[=]
=z I |
(0]
< CH_A+ COMP
icH_A- j
vout |8 .
= ul 7 RIN_ B
1861 B+
9 cH_B- Re 14
RF[1S
—2 CM_OFF_ADJ1 RA[16
PHASE SHIFTER o —CM_OFF_ADJ2
Z.l 10 —lz
5l SEL_A CH_STATUS_B/At—
ES-DIS IN PHASE_OUT—<—! e
Vs
—
g Z\ 8
=
o 5 AD630
= o
5V
une_Ph_2 A [Tune_Ph_2 B
15v
“ u17
+VS
3 DIFF_OFF_ADJ1
—4 DIFF_OFF_ADJ2
S 1
| e
< —2CH_A+ comp12
20/ CH_A- *l
vouT |8 P
= c2 7IRIN_B
18601 By
Yl cH B- Re 14
RF 15
—Z CM_OFF_ADJ1 Ral8
PHASE SHIFTER R —8/CM_OFF_ADJ2
| 100sEL A CH_STATUS_B/A{—
o - — |
ES-DIS IN PHASE_OUT]| 2 9ISEL B
Vs
=
: ;
‘ 6 AD630
: 5
15V
une_Ph_3_A Tune_Ph_3 B

TO_DAC,_pl—DAC LVDT 2
70 DAG_ N DAC LVDT 2

1

rev. | by |notes

Tite: LVDT__CARD

Subtitle:  LvDT system

Sheetname: CORE

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x297mm

Sheet 1 of 5 |A3

Science Park 105
+31-(0)20-5922000

1098XG  Amsterdam
www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

LOW_PASS_IN

LOW_PASS IN

R
909

AGND

C2220C474J5GACTU

15V
7
2
4
OPA2111
C126 -18V
Il
1
0,47uF

R6
{ 1K P

-15V
OPA2/11
4
5=
3| + 7
u2
° | s
REE
C2220C474J5GACTU
AGND

LOW_PASS OUT

TP3

AG-N D

15V
. us
vee
4 1. 7o DAC N TO-PACN
N+ OUT-
. SNS- Ji
GND SNS+
Tt TO_DAC_P TO_.DAC_P
VEE
THAT1646
-15V

1

rev. | by |notes

Tide: LOW__PASS_ BLOCK

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

LOW_PASS_IN

LOW_PASS IN

AGND

R40
{909 }—®
2
4
OPA2111
c132 15V
I
1
0,47uF
C2220C474J5GACTU

R41
[ 1K E

-15V
OPA2/11
4
o=
3Jr 7
u19
— w
o—7Q
oT 3
sV
C2220C474J5GACTU
AGND

LOW_PASS OUT

AG-N D

15V
. U20
vee
d 1. 7o DAC N TO-PACN
. ouT-
. SNS- Ji
GND SNS+
Tt TO_DAC_P TO_.DAC_P
VEE
THAT1646
-15V

1

rev.

by |notes

Tide: LOW__PASS_ BLOCK

Subtitle:  LvDT system

Sheetname: 1

NI

\/

N

Amsterdam

EF

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105
+31-(0)20-5922000

1098XG  Amsterdam
www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

LOW_PASS_IN

LOW_PASS IN

AGND

R30
{909 }—®
2]
4
OPA2111
c130 -18V
I
1
0,47uF
C2220C474J5GACTU

R31
[ 1K E

-15V
OPA2/11
4
5=
3| + 7
u12
° | s
REE
C2220C474J5GACTU
AGND

LOW_PASS OUT

TP7

AG-N D

15V
. u13
vee
d 1. 7o DAC N TO-PACN
. ouT-
. SNS- Ji
GND SNS+
Tt TO_DAC_P TO_.DAC_P
VEE
THAT1646
-15V

1

rev.

by |notes

Tide: LOW__PASS_ BLOCK

Subtitle:  LvDT system

Sheetname: 1

NI

\/

N

Amsterdam

EF

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105
+31-(0)20-5922000

1098XG  Amsterdam
www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

R46 R38
[5.11K | [511K]
15V R51
— -2K -TP13
IN OPTIE/TBA
R42
>—N foohms———& RS0 oPazt
e 14 N h
C78
i PHASE_OUT PHASE_OUT
TO_POT POT_IN 5 {1
OT | 22n
R S S
U2z
X
s
EEY
AG-ND AG-ND

1

rev. | by |notes

Tide: PHASE__ SHIFTER

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

RS55 RS53
[5.11K | [511K]
15V R62
— -2K -TP17
IN OPTIE/TBA
R52
>—N Foohms———& Re1 oPazt
e 14 N R
c89
1 PHASE_OUT PHASE_OUT
TO_POT POT_IN 5 {1
OT | 22n
R S S
U23
X
s
EEY
AG-ND AG-ND

1

rev. | by |notes

Tide: PHASE__ SHIFTER

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

R44 R35
[5.11K} [5.11K}
15V R48
—_— [ 2K | < TP12)
IN OPTIE/TBA
R39
>—N foohmg——— Ra7 A
e 14 N R
C75
i PHASE_OUT PHASE_OUT
TO_POT POT_IN 5 1]
OT | 22n
R S S
021
X
s
Tisv
AG-ND AG-ND

1

rev. | by |notes

Tide: PHASE__ SHIFTER

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

R59 RS54
[5.11K | [511K]
15V R64
— -2K -TP18
IN OPTIE/TBA
R58
>—N foohms———& R63 oPazt
e 1.4 M R
C90
T PHASE_OUT PHASE_OUT
TO_POT POT_IN 5 {1
OT | 22n
R S S
Uz24
X
s
EEY
AG-ND AG-ND

1

rev. | by |notes

Tide: PHASE__ SHIFTER

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



HECHTRAND

LOW_PASS_IN

LOW_PASS IN

AGND

15V
7
R18
{909 }—®
2
4
OPA2111
c128 -18V
Il
1
0,47uF
C2220C474J5GACTU

R17
[ 1K E

-15V
OPA2/11
4
5=
3| + 7
U9
° | s
REE
C2220C474J5GACTU
AGND

LOW_PASS OUT

TP4

AG-N D

15V
. u10
vee
d 1. 7o DAC N TO-PACN
. ouT-
. SNS- Ji
GND SNS+
Tt TO_DAC_P TO_.DAC_P
VEE
THAT1646
-15V

1

rev. | by |notes

Tide: LOW__PASS_ BLOCK

Subtitle:  LvDT system

Sheetname: 1

\/

NI Q(JEF

N

Amsterdam

Project No.
454500.08
Designed by
G C Visser
Drawn by

G C Visser

Size 420 x 297mm

Sheet 1 of 1 |A3

Science Park 105 1098XG Amsterdam
+31-(0)20-5922000 www.nikhef.nl

Date Time
7-12-2011



