
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

R.  Abbott

4

D060283 B 3/14/2007
1:57:31 PM

C:\Rich's Files\Mycadfiles\ISC\DC_readout\PiezoDriver\OMC_overview_b.SchDoc

Title

Size: DCC Number: Date:

File: Sheet of
Time:B

OMC Piezo Driver Overview LIGO
Engineer:Revision:

Last Edited:

hv_ps_omc

hv_omc

in_omc

OMC_offset_inOMC_Vmon_+
OMC_Vmon_-

OMC_dither

OMC_Vmon_AC+
OMC_Vmon_AC-

Single Channel HV Driver
HV_driver_b.SchDoc

P1

Isolated BNC/RA

Floating BNC Dither Input
Located on Front Panel

Diff_In_P
Diff_In_N

Dither_In_P
Dither_In_N

Alt_Dither_In_P
Alt_Dither_In_N

Dither_Out
Piezo_Out

OMC Length Diff. Rec.
diff_rec_OMC_b.SchDoc

1

2

3

4

5

6

7

8

9

11

10

J2

D9 Female

GND

1

2

3

4

5

6

7

8

9

11

10

J3

D9 Male

GND

Drive Inputs from DAC
OMC Length Piezo

Output Voltage Monitors to ADC
OMC Piezo

OMC Piezo Interface

omc_ref

OMC Reference Voltage
ref_filter_OMC_b.SchDoc

+
C48
10UF Tantalum, 35V

1
2
3

P3

Header 3H

GND

+
C46
10UF Tantalum, 35V

L3
1UH

L2
1UH

GND

GND

+15

-15

C47
0.1UF

C49
0.1UF

GND

GND

1
2

P2

2 Pin Molex

L1
1UH

C44
0.1UF, 500V

GND

GND

+ C45
4.7UF, 450VDC

GND

Input From High Voltage Power Supply

Input from Bipolar Power Supply Module

1

TP20

+15 -15

1

TP21

1

TP22

GND GND

1

TP23

31 October 2006

i Net Class

i
Net Class

1
2

P4

2 Pin Molex
GND

i
Net Class

3

1 2

4

Top LED

Bot LED

D8

Stacked LED

R53

1K
R54

1K

GND

GND

+15

-15

DC Power Indication on Front Panel

P
0
C
4
4
0
1
 

P
0
C
4
4
0
2
 P
0
C
4
5
0
1
 

P
0
C
4
5
0
2
 

P
0
C
4
6
0
1
 

P
0
C
4
6
0
2
 

P
0
C
4
7
0
1
 P
0
C
4
7
0
2
 

P
0
C
4
8
0
1
 

P
0
C
4
8
0
2
 

P
0
C
4
9
0
1
 

P
0
C
4
9
0
2
 

P0D801 P
0
D
8
0
2
 

P0D803 P
0
D
8
0
4
 

P0J201 

P0J202 

P0J203 

P0J204 

P0J205 

P0J206 

P0J207 

P0J208 

P0J209 

P0J2010 

P0J2011 

P0J301 

P0J302 

P0J303 

P0J304 

P0J305 

P0J306 

P0J307 

P0J308 

P0J309 

P0J3010 

P0J3011 

P0L101 P0L102 

P0L201 P0L202 

P0L301 P0L302 

P0P101 

P
0
P
1
0
2
 

P0P201 

P0P202 

P0P301 

P0P302 

P0P303 

P0P401 

P0P402 

P0R5301 P0R5302 

P0R5401 P0R5402 

P
0
T
P
2
0
0
1
 

P
0
T
P
2
1
0
1
 

P
0
T
P
2
2
0
1
 

P
0
T
P
2
3
0
1
 

P
0
C
4
4
0
1
 

P
0
C
4
4
0
2
 P
0
C
4
5
0
1
 

P
0
C
4
5
0
2
 

P
0
C
4
6
0
1
 

P
0
C
4
6
0
2
 

P
0
C
4
7
0
1
 P
0
C
4
7
0
2
 

P
0
C
4
8
0
1
 

P
0
C
4
8
0
2
 

P
0
C
4
9
0
1
 

P
0
C
4
9
0
2
 

P0D801 P
0
D
8
0
2
 

P0D803 P
0
D
8
0
4
 

P0J201 

P0J202 

P0J203 

P0J204 

P0J205 

P0J206 

P0J207 

P0J208 

P0J209 

P0J2010 

P0J2011 

P0J301 

P0J302 

P0J303 

P0J304 

P0J305 

P0J306 

P0J307 

P0J308 

P0J309 

P0J3010 

P0J3011 

P0L101 P0L102 

P0L201 P0L202 

P0L301 P0L302 

P0P101 

P
0
P
1
0
2
 

P0P201 

P0P202 

P0P301 

P0P302 

P0P303 

P0P401 

P0P402 

P0R5301 P0R5302 

P0R5401 P0R5402 

P
0
T
P
2
0
0
1
 

P
0
T
P
2
1
0
1
 

P
0
T
P
2
2
0
1
 

P
0
T
P
2
3
0
1
 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

R.  Abbott

4

D060283 B 3/14/2007
1:57:31 PM

C:\Rich's Files\Mycadfiles\ISC\DC_readout\PiezoDriver\diff_rec_OMC_b.SchDoc

Title

Size: DCC Number: Date:

File: Sheet of
Time:B

OMC Differential Receiver LIGO
Engineer:Revision:

Last Edited:

GND

C3

1UF

C6

1UF

GND

-15

+15

GND

Diff_In_P

Diff_In_N

3

2
6

7 1 8

4 5

U1
AD620

R5
OMIT

R = 49.4K/(G-1)
G = Desired Gain
No R Yields G = 1

R3

47.5K

8
3

2
6

7
4

5

1

U2
ADOP27AQ

R7

47.5K

C4

1UF

C7

1UF

GND

GND-15

+15

GND

C1
3.3UFR1

4.75K

1Hz Pole, 10Hz Zero

De-Whitening Stage
De-Whitening Stage

R4

47.5K

8
3

2
6

7
4

5

1

U3
ADOP27AQ

R8

47.5K

C5

1UF

C8

1UF

GND

GND-15

+15

GND

C2
3.3UFR2

4.75K

1Hz Pole, 10Hz Zero

1
TP2

1
TP3

1

TP1

8
3

2
6

7
4

5

1
U6
ADOP27AQ

C18
1UF

C13
1UF

GND

GND -15

+15

R15

1.13K

R20
2.26K

C14

47NF

C15

47NF

GND

2KHz HPF Stage

1
TP7

R9
10K

R6
10K

GND

GND

GND

C11

1UF

C16

1UF

GND

-15

+15

GND

Dither_In_P

Dither_In_N

3

2
6

7 1 8

4 5

U5
AD620

R16
OMIT

R = 49.4K/(G-1)
G = Desired Gain
No R Yields G = 1

1

TP5

R19
10K

R17
10K

GND

GND

R14

1K

8
3

2
6

7
4

5

1

U7
ADOP27AQ

R18

1K

C12

1UF

C17

1UF

GND

GND-15

+15

GND

1
TP6

R13
1K

GND

C9

1UF

C10

1UF

GND

-15

+15

GND

3

2
6

7 1 8

4 5

U4
AD620

R10
OMIT

R = 49.4K/(G-1)
G = Desired Gain
No R Yields G = 1

1

TP4

R12
10K

R11
10K

GND

GND

Alt_Dither_In_P

Alt_Dither_In_N

Summing Amplifier

From DAC to drive a particular piezo

KHz level Dither from DAC

KHz level Dither from alternate front panel input

Dither_Out

Piezo_Out

Dither Modulation to HV Amp Stage

Drive to HV Amp Stage

31 October 2006

R52

75

P0C101 P0C102 

P0C201 P0C202 

P0C301 P0C302 

P0C401 P0C402 

P0C501 P0C502 

P0C601 P0C602 

P0C701 P0C702 

P0C801 P0C802 

P0C901 P0C902 

P0C1001 P0C1002 

P0C1101 P0C1102 

P0C1201 P0C1202 

P0C1301 P0C1302 

P0C1401 P0C1402 P0C1501 P0C1502 

P0C1601 P0C1602 

P0C1701 P0C1702 

P0C1801 P0C1802 

P0R101 P0R102 

P0R201 P0R202 

P0R301 P0R302 

P0R401 P0R402 

P
0
R
5
0
1
 

P
0
R
5
0
2
 

P
0
R
6
0
1
 

P
0
R
6
0
2
 

P0R701 P0R702 

P0R801 P0R802 

P
0
R
9
0
1
 

P
0
R
9
0
2
 

P
0
R
1
0
0
1
 

P
0
R
1
0
0
2
 

P
0
R
1
1
0
1
 

P
0
R
1
1
0
2
 

P
0
R
1
2
0
1
 

P
0
R
1
2
0
2
 

P
0
R
1
3
0
1
 

P
0
R
1
3
0
2
 

P0R1401 P0R1402 

P0R1501 P0R1502 

P
0
R
1
6
0
1
 

P
0
R
1
6
0
2
 

P
0
R
1
7
0
1
 

P
0
R
1
7
0
2
 

P0R1801 P0R1802 

P
0
R
1
9
0
1
 

P
0
R
1
9
0
2
 

P
0
R
2
0
0
1
 

P
0
R
2
0
0
2
 

P0R5201 P0R5202 

P
0
T
P
1
0
1
 

P0TP201 P0TP301 

P
0
T
P
4
0
1
 

P
0
T
P
5
0
1
 P0TP601 

P0TP701 

P
0
U
1
0
1
 

P0U102 

P0U103 

P
0
U
1
0
4
 

P
0
U
1
0
5
 

P0U106 

P
0
U
1
0
7
 

P
0
U
1
0
8
 

P0U201 

P0U202 

P0U203 

P
0
U
2
0
4
 

P0U205 

P0U206 

P
0
U
2
0
7
 

P0U208 

P0U301 

P0U302 

P0U303 

P
0
U
3
0
4
 

P0U305 

P0U306 

P
0
U
3
0
7
 

P0U308 

P
0
U
4
0
1
 

P0U402 

P0U403 

P
0
U
4
0
4
 

P
0
U
4
0
5
 

P0U406 

P
0
U
4
0
7
 

P
0
U
4
0
8
 

P
0
U
5
0
1
 

P0U502 

P0U503 

P
0
U
5
0
4
 

P
0
U
5
0
5
 

P0U506 

P
0
U
5
0
7
 

P
0
U
5
0
8
 

P0U601 

P0U602 

P0U603 

P
0
U
6
0
4
 

P0U605 

P0U606 

P
0
U
6
0
7
 

P0U608 

P0U701 

P0U702 

P0U703 

P
0
U
7
0
4
 

P0U705 

P0U706 

P
0
U
7
0
7
 

P0U708 

P0C101 P0C102 

P0C201 P0C202 

P0C301 P0C302 

P0C401 P0C402 

P0C501 P0C502 

P0C601 P0C602 

P0C701 P0C702 

P0C801 P0C802 

P0C901 P0C902 

P0C1001 P0C1002 

P0C1101 P0C1102 

P0C1201 P0C1202 

P0C1301 P0C1302 

P0C1401 P0C1402 P0C1501 P0C1502 

P0C1601 P0C1602 

P0C1701 P0C1702 

P0C1801 P0C1802 

P0R101 P0R102 

P0R201 P0R202 

P0R301 P0R302 

P0R401 P0R402 

P
0
R
5
0
1
 

P
0
R
5
0
2
 

P
0
R
6
0
1
 

P
0
R
6
0
2
 

P0R701 P0R702 

P0R801 P0R802 

P
0
R
9
0
1
 

P
0
R
9
0
2
 

P
0
R
1
0
0
1
 

P
0
R
1
0
0
2
 

P
0
R
1
1
0
1
 

P
0
R
1
1
0
2
 

P
0
R
1
2
0
1
 

P
0
R
1
2
0
2
 

P
0
R
1
3
0
1
 

P
0
R
1
3
0
2
 

P0R1401 P0R1402 

P0R1501 P0R1502 

P
0
R
1
6
0
1
 

P
0
R
1
6
0
2
 

P
0
R
1
7
0
1
 

P
0
R
1
7
0
2
 

P0R1801 P0R1802 

P
0
R
1
9
0
1
 

P
0
R
1
9
0
2
 

P
0
R
2
0
0
1
 

P
0
R
2
0
0
2
 

P0R5201 P0R5202 

P
0
T
P
1
0
1
 

P0TP201 P0TP301 

P
0
T
P
4
0
1
 

P
0
T
P
5
0
1
 P0TP601 

P0TP701 

P
0
U
1
0
1
 

P0U102 

P0U103 

P
0
U
1
0
4
 

P
0
U
1
0
5
 

P0U106 

P
0
U
1
0
7
 

P
0
U
1
0
8
 

P0U201 

P0U202 

P0U203 

P
0
U
2
0
4
 

P0U205 

P0U206 

P
0
U
2
0
7
 

P0U208 

P0U301 

P0U302 

P0U303 

P
0
U
3
0
4
 

P0U305 

P0U306 

P
0
U
3
0
7
 

P0U308 

P
0
U
4
0
1
 

P0U402 

P0U403 

P
0
U
4
0
4
 

P
0
U
4
0
5
 

P0U406 

P
0
U
4
0
7
 

P
0
U
4
0
8
 

P
0
U
5
0
1
 

P0U502 

P0U503 

P
0
U
5
0
4
 

P
0
U
5
0
5
 

P0U506 

P
0
U
5
0
7
 

P
0
U
5
0
8
 

P0U601 

P0U602 

P0U603 

P
0
U
6
0
4
 

P0U605 

P0U606 

P
0
U
6
0
7
 

P0U608 

P0U701 

P0U702 

P0U703 

P
0
U
7
0
4
 

P0U705 

P0U706 

P
0
U
7
0
7
 

P0U708 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

3

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

R.  Abbott

4

D060283 B 3/14/2007
1:57:31 PM

C:\Rich's Files\Mycadfiles\ISC\DC_readout\PiezoDriver\HV_driver_b.SchDoc

Title

Size: DCC Number: Date:

File: Sheet of
Time:B

High Voltage Driver LIGO
Engineer:Revision:

Last Edited:

R22
100K, 3 Watt

R26
75

R31

1K

R28

100

R34

100K, 3 Watt

8
3

2
6

7
4

5

1

U10
ADOP27AQ

C24

47PF

GND
R30

10K

C25

1UF

C28

1UF

GND

GND-15

+15

3

1

2

Q1
FMMT459

3

1

2 Q2
FMMT459

3

1

2

Q3
FMMT459

D3
Diode UF4001

GND

GND

hv_ps_omc

hv_omc

in_omc

C31

4.7pF, HV

GND

GND

R27

10K

OMC_offset_in

D5
Diode 1N4148

D4
Diode 1N4148

D2

Diode 1N4148

R24

1M

R21

20K

8
3

2
6

7
4

5

1

U8
ADOP27AQ

C19

1UF

C22

1UF

GND

GND-15

+15

GND

1

TP8

GND

D1
BAV99

GND

1
TP14

1

TP11
OMC_Vmon_+

OMC_Vmon_-

C26
0.1UF, 500V

OMC_dither

8
3

2
6

7
4

5

1
U11
ADOP27AQ

C33
1UF

C27
1UF

GND

GND -15

+15

R36

1K

R37

10K
GND

C30

0.22UF, 500V, Removed

R33
71.5K

GND

1

TP13

OMC_Vmon_AC+

OMC_Vmon_AC-

8
3

2
6

7
4

5

1 U16
ADOP27AQ

C41

1UF

C43

1UF

GND

GND-15

+15

R43

100K
C42
3.3UF

GND

1
TP19Input from adjustable voltage reference

31 October 2006

1

TP12

i
Net Class

i
Net Class

i
Net Class

iNet Class

i Net Class

i Net Class

5

6
7B

8
4

U9B
AD826AR

2

3
1A

8
4

U9A
AD826AR

C20

1UF

+15

-15

C21

1UF

GND

GND

R29

0 Ohm

R25
1K

R35
1K

R32

1K

R23
1K

R44

0 Ohm

GND

1
TP9

1
TP10

5

6
7B

8
4

U12B
AD826AR

2

3
1A

8
4

U12A
AD826AR

C23

1UF

+15

-15

C29

1UF

GND

GND

R47

0 Ohm

R46
1K

R49
1K

R48

1K

R45
1K

R50

0 Ohm

GND

1
TP15

1
TP24

R51

10K, 1Watt

1
2

D7
5V TVS

1
2

D6
5V TVS

GND

GND

R55

49.9K

P0C1901 P0C1902 

P0C2001 P0C2002 

P0C2101 P0C2102 

P0C2201 P0C2202 

P0C2301 P0C2302 

P0C2401 P0C2402 

P0C2501 P0C2502 

P
0
C
2
6
0
1
 P
0
C
2
6
0
2
 

P0C2701 P0C2702 P0C2801 P0C2802 

P0C2901 P0C2902 

P0C3001 P0C3002 

P0C3101 P0C3102 

P0C3301 P0C3302 

P0C4101 P0C4102 

P
0
C
4
2
0
1
 

P
0
C
4
2
0
2
 

P0C4301 P0C4302 

P0D101 P0D102 

P
0
D
1
0
3
 

P0D201 P0D202 

P
0
D
3
0
1
 

P
0
D
3
0
2
 

P
0
D
4
0
1
 

P
0
D
4
0
2
 

P
0
D
5
0
1
 

P
0
D
5
0
2
 

P0D601 

P
0
D
6
0
2
 

P0D701 

P
0
D
7
0
2
 

P0Q101 

P
0
Q
1
0
2
 

P0Q103 

P0Q201 

P
0
Q
2
0
2
 

P0Q203 

P0Q301 

P
0
Q
3
0
2
 

P0Q303 

P0R2101 P0R2102 

P
0
R
2
2
0
1
 

P
0
R
2
2
0
2
 

P0R2301 P0R2302 

P0R2401 P0R2402 

P0R2501 P0R2502 

P
0
R
2
6
0
1
 

P
0
R
2
6
0
2
 

P0R2701 P0R2702 P0R2801 P0R2802 

P0R2901 P0R2902 

P0R3001 P0R3002 

P0R3101 P0R3102 

P0R3201 P0R3202 

P
0
R
3
3
0
1
 

P
0
R
3
3
0
2
 

P0R3401 P0R3402 

P0R3501 P0R3502 

P0R3601 P0R3602 P0R3701 P0R3702 

P0R4301 P0R4302 

P0R4401 P0R4402 

P0R4501 P0R4502 

P0R4601 P0R4602 

P0R4701 P0R4702 

P0R4801 P0R4802 

P0R4901 P0R4902 

P0R5001 P0R5002 

P0R5101 P0R5102 

P0R5501 P0R5502 

P
0
T
P
8
0
1
 

P0TP901 

P0TP1001 

P
0
T
P
1
1
0
1
 

P
0
T
P
1
2
0
1
 

P
0
T
P
1
3
0
1
 

P0TP1401 

P0TP1501 

P0TP1901 

P0TP2401 

P0U801 

P0U802 

P0U803 

P
0
U
8
0
4
 

P0U805 

P0U806 

P
0
U
8
0
7
 

P0U808 

P0U9A01 

P0U9A02 

P0U9A03 

P
0
U
9
A
0
4
 

P
0
U
9
A
0
8
 

P
0
U
9
B
0
4
 

P0U9B05 

P0U9B06 

P0U9B07 

P
0
U
9
B
0
8
 

P0U1001 

P0U1002 

P0U1003 

P
0
U
1
0
0
4
 

P0U1005 

P0U1006 

P
0
U
1
0
0
7
 

P0U1008 

P0U1101 

P0U1102 

P0U1103 

P
0
U
1
1
0
4
 

P0U1105 

P0U1106 

P
0
U
1
1
0
7
 

P0U1108 

P0U12A01 

P0U12A02 

P0U12A03 

P
0
U
1
2
A
0
4
 

P
0
U
1
2
A
0
8
 

P
0
U
1
2
B
0
4
 

P0U12B05 

P0U12B06 

P0U12B07 

P
0
U
1
2
B
0
8
 

P0U1601 

P0U1602 

P0U1603 

P
0
U
1
6
0
4
 

P0U1605 

P0U1606 

P
0
U
1
6
0
7
 

P0U1608 

P0C1901 P0C1902 

P0C2001 P0C2002 

P0C2101 P0C2102 

P0C2201 P0C2202 

P0C2301 P0C2302 

P0C2401 P0C2402 

P0C2501 P0C2502 

P
0
C
2
6
0
1
 P
0
C
2
6
0
2
 

P0C2701 P0C2702 P0C2801 P0C2802 

P0C2901 P0C2902 

P0C3001 P0C3002 

P0C3101 P0C3102 

P0C3301 P0C3302 

P0C4101 P0C4102 

P
0
C
4
2
0
1
 

P
0
C
4
2
0
2
 

P0C4301 P0C4302 

P0D101 P0D102 

P
0
D
1
0
3
 

P0D201 P0D202 

P
0
D
3
0
1
 

P
0
D
3
0
2
 

P
0
D
4
0
1
 

P
0
D
4
0
2
 

P
0
D
5
0
1
 

P
0
D
5
0
2
 

P0D601 

P
0
D
6
0
2
 

P0D701 

P
0
D
7
0
2
 

P0Q101 

P
0
Q
1
0
2
 

P0Q103 

P0Q201 

P
0
Q
2
0
2
 

P0Q203 

P0Q301 

P
0
Q
3
0
2
 

P0Q303 

P0R2101 P0R2102 

P
0
R
2
2
0
1
 

P
0
R
2
2
0
2
 

P0R2301 P0R2302 

P0R2401 P0R2402 

P0R2501 P0R2502 

P
0
R
2
6
0
1
 

P
0
R
2
6
0
2
 

P0R2701 P0R2702 P0R2801 P0R2802 

P0R2901 P0R2902 

P0R3001 P0R3002 

P0R3101 P0R3102 

P0R3201 P0R3202 

P
0
R
3
3
0
1
 

P
0
R
3
3
0
2
 

P0R3401 P0R3402 

P0R3501 P0R3502 

P0R3601 P0R3602 P0R3701 P0R3702 

P0R4301 P0R4302 

P0R4401 P0R4402 

P0R4501 P0R4502 

P0R4601 P0R4602 

P0R4701 P0R4702 

P0R4801 P0R4802 

P0R4901 P0R4902 

P0R5001 P0R5002 

P0R5101 P0R5102 

P0R5501 P0R5502 

P
0
T
P
8
0
1
 

P0TP901 

P0TP1001 

P
0
T
P
1
1
0
1
 

P
0
T
P
1
2
0
1
 

P
0
T
P
1
3
0
1
 

P0TP1401 

P0TP1501 

P0TP1901 

P0TP2401 

P0U801 

P0U802 

P0U803 

P
0
U
8
0
4
 

P0U805 

P0U806 

P
0
U
8
0
7
 

P0U808 

P0U9A01 

P0U9A02 

P0U9A03 

P
0
U
9
A
0
4
 

P
0
U
9
A
0
8
 

P
0
U
9
B
0
4
 

P0U9B05 

P0U9B06 

P0U9B07 

P
0
U
9
B
0
8
 

P0U1001 

P0U1002 

P0U1003 

P
0
U
1
0
0
4
 

P0U1005 

P0U1006 

P
0
U
1
0
0
7
 

P0U1008 

P0U1101 

P0U1102 

P0U1103 

P
0
U
1
1
0
4
 

P0U1105 

P0U1106 

P
0
U
1
1
0
7
 

P0U1108 

P0U12A01 

P0U12A02 

P0U12A03 

P
0
U
1
2
A
0
4
 

P
0
U
1
2
A
0
8
 

P
0
U
1
2
B
0
4
 

P0U12B05 

P0U12B06 

P0U12B07 

P
0
U
1
2
B
0
8
 

P0U1601 

P0U1602 

P0U1603 

P
0
U
1
6
0
4
 

P0U1605 

P0U1606 

P
0
U
1
6
0
7
 

P0U1608 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

4

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

R.  Abbott

4

D060283 B 3/14/2007
1:57:31 PM

C:\Rich's Files\Mycadfiles\ISC\DC_readout\PiezoDriver\ref_filter_OMC_b.SchDoc

Title

Size: DCC Number: Date:

File: Sheet of
Time:B

Reference Voltage Filter LIGO
Engineer:Revision:

Last Edited:

Vin2

G
N

D
4

Vout 6

Trim 5

U14

LT1021U

C38
1UF

GND

GND

+15

R38
43.2K

8
3

2
6

7
4

5

1

U13
ADOP27AQ

R40

43.2K

GND

GND

-15

+15

GND

R41

24.3K

GND
C39
1UF

C34

1UF

2 POLE 1HZ LOWPASS FILTER

Negative Reference for OMC Length Piezo

8
3

2
6

7
4

5

1 U15
ADOP27AQ

C36

1UF

C40

1UF

GND

GND-15

+15

cw R42
1K

GND

R39

1K
OMC

Quiescent Output Bias omc_ref

1

TP16

C37
10UF

C35
2.7UF

1

TP17

1

TP18

31 October 2006

P0C3401 P0C3402 P
0
C
3
5
0
1
 

P
0
C
3
5
0
2
 

P0C3601 P0C3602 

P
0
C
3
7
0
1
 

P
0
C
3
7
0
2
 

P
0
C
3
8
0
1
 

P
0
C
3
8
0
2
 

P
0
C
3
9
0
1
 

P
0
C
3
9
0
2
 

P0C4001 P0C4002 

P
0
R
3
8
0
1
 

P
0
R
3
8
0
2
 

P0R3901 P0R3902 

P0R4001 P0R4002 P0R4101 P0R4102 

P
0
R
4
2
0
1
 

P0R4202 

P
0
R
4
2
0
3
 

P
0
T
P
1
6
0
1
 

P
0
T
P
1
7
0
1
 

P
0
T
P
1
8
0
1
 

P0U1301 

P0U1302 

P0U1303 

P
0
U
1
3
0
4
 

P0U1305 

P0U1306 

P
0
U
1
3
0
7
 

P0U1308 

P0U1402 

P
0
U
1
4
0
4
 

P0U1405 

P0U1406 

P0U1501 

P0U1502 

P0U1503 

P
0
U
1
5
0
4
 

P0U1505 

P0U1506 

P
0
U
1
5
0
7
 

P0U1508 

P0C3401 P0C3402 P
0
C
3
5
0
1
 

P
0
C
3
5
0
2
 

P0C3601 P0C3602 

P
0
C
3
7
0
1
 

P
0
C
3
7
0
2
 

P
0
C
3
8
0
1
 

P
0
C
3
8
0
2
 

P
0
C
3
9
0
1
 

P
0
C
3
9
0
2
 

P0C4001 P0C4002 

P
0
R
3
8
0
1
 

P
0
R
3
8
0
2
 

P0R3901 P0R3902 

P0R4001 P0R4002 P0R4101 P0R4102 

P
0
R
4
2
0
1
 

P0R4202 

P
0
R
4
2
0
3
 

P
0
T
P
1
6
0
1
 

P
0
T
P
1
7
0
1
 

P
0
T
P
1
8
0
1
 

P0U1301 

P0U1302 

P0U1303 

P
0
U
1
3
0
4
 

P0U1305 

P0U1306 

P
0
U
1
3
0
7
 

P0U1308 

P0U1402 

P
0
U
1
4
0
4
 

P0U1405 

P0U1406 

P0U1501 

P0U1502 

P0U1503 

P
0
U
1
5
0
4
 

P0U1505 

P0U1506 

P
0
U
1
5
0
7
 

P0U1508 



C1 

P0C101 P0C102 

C2 

P0C201 P0C202 

C3 

P0C301 

P0C302 

C4 
P0C401 

P0C402 

C5 
P0C501 

P0C502 

C6 

P
0
C
6
0
1
 

P
0
C
6
0
2
 

C7 
P0C701 

P0C702 

C8 
P0C801 

P0C802 

C9 

P0C901 

P0C902 

C10 

P
0
C
1
0
0
1
 

P
0
C
1
0
0
2
 

C11 

P0C1101 

P0C1102 

C12 
P0C1201 

P0C1202 

C13 
P0C1301 

P0C1302 

C14 

P0C1401 

P0C1402 

C15 

P0C1501 

P0C1502 C16 P
0
C
1
6
0
1
 

P
0
C
1
6
0
2
 

C17 P
0
C
1
7
0
1
 

P
0
C
1
7
0
2
 

C18 P0C1801 

P0C1802 

C19 

P
0
C
1
9
0
1
 

P
0
C
1
9
0
2
 

C20 

P
0
C
2
0
0
1
 

P
0
C
2
0
0
2
 

C21 

P
0
C
2
1
0
1
 

P
0
C
2
1
0
2
 

C
2
2
 

P0C2201 

P0C2202 

C23 

P
0
C
2
3
0
1
 

P
0
C
2
3
0
2
 

C24 P0C2401 
P0C2402 

C25 
P0C2501 

P0C2502 

C26 

P0C2601 

P0C2602 

C27 
P0C2701 

P0C2702 

C
2
8
 

P0C2801 

P0C2802 

C29 

P
0
C
2
9
0
1
 

P
0
C
2
9
0
2
 

C30 

P
0
C
3
0
0
1
 

P
0
C
3
0
0
2
 

C31 

P0C3101 

P0C3102 

C33 
P0C3301 

P0C3302 

C34 

P
0
C
3
4
0
1
 

P
0
C
3
4
0
2
 

C35 
P0C3501 

P
0
C
3
5
0
2
 

C36 

P
0
C
3
6
0
1
 

P
0
C
3
6
0
2
 

C37 

P0C3701 P0C3702 

C38 
P0C3801 

P0C3802 

C39 P
0
C
3
9
0
1
 

P
0
C
3
9
0
2
 C40 

P
0
C
4
0
0
1
 

P
0
C
4
0
0
2
 

C41 

P
0
C
4
1
0
1
 

P
0
C
4
1
0
2
 

C42 

P0C4201 

P0C4202 

C43 
P0C4301 

P0C4302 

C44 

P
0
C
4
4
0
1
 

P
0
C
4
4
0
2
 

C45 

P
0
C
4
5
0
1
 

P
0
C
4
5
0
2
 

C46 
P0C4601 

P0C4602 

C47 
P0C4701 

P0C4702 

C48 
P0C4801 

P0C4802 

C49 
P0C4901 

P0C4902 

D1 

P
0
D
1
0
1
 

P0D102 

P
0
D
1
0
3
 

D2 P0D201 P0D202 

D3 
P0D301 P0D302 

D4 P0D401 P0D402 

D
5
 

P
0
D
5
0
1
 

P
0
D
5
0
2
 

D6 

P0D601 P0D602 

D7 P0D701 P0D702 

D
8
 P0D801 

P0D802 

P0D803 

P
0
D
8
0
4
 

J
2
 

P
0
J
2
0
1
 

P
0
J
2
0
2
 

P
0
J
2
0
3
 

P
0
J
2
0
4
 

P
0
J
2
0
5
 

P0J206 

P0J207 

P0J208 

P0J209 

P0J2010 

P0J2011 

J
3
 

P
0
J
3
0
1
 

P
0
J
3
0
2
 

P
0
J
3
0
3
 

P
0
J
3
0
4
 

P0J305 

P0J306 

P0J307 

P0J308 

P0J309 

P0J3010 

P0J3011 

L1 

P
0
L
1
0
1
 

P
0
L
1
0
2
 

L2 

P
0
L
2
0
1
 

P
0
L
2
0
2
 L3 

P
0
L
3
0
1
 

P
0
L
3
0
2
 

P
1
 

P0P101 

P0P102 

P2 

P0P201 

P0P202 

P
3
 

P0P301 P0P302 P0P303 

P4 

P0P401 

P0P402 

Q1 

P
0
Q
1
0
1
 

P
0
Q
1
0
2
 P0Q103 

Q2 P0Q201 

P
0
Q
2
0
2
 

P
0
Q
2
0
3
 

Q3 

P0Q301 

P0Q302 
P0Q303 

R1 

P0R101 

P0R102 

R2 

P0R201 

P0R202 

R3 

P
0
R
3
0
1
 

P
0
R
3
0
2
 

R4 

P
0
R
4
0
1
 

P
0
R
4
0
2
 

R5 

P
0
R
5
0
1
 

P
0
R
5
0
2
 

R
6
 

P0R601 

P0R602 

R7 

P
0
R
7
0
1
 

P
0
R
7
0
2
 

R8 

P
0
R
8
0
1
 

P
0
R
8
0
2
 

R
9
 

P0R901 

P0R902 

R10 

P
0
R
1
0
0
1
 

P
0
R
1
0
0
2
 

R11 

P0R1101 

P0R1102 

R12 
P0R1201 

P0R1202 

R13 P
0
R
1
3
0
1
 

P
0
R
1
3
0
2
 

R14 

P
0
R
1
4
0
1
 

P
0
R
1
4
0
2
 

R15 P
0
R
1
5
0
1
 

P
0
R
1
5
0
2
 

R16 

P
0
R
1
6
0
1
 

P
0
R
1
6
0
2
 

R
1
7
 

P0R1701 

P0R1702 

R18 

P
0
R
1
8
0
1
 

P
0
R
1
8
0
2
 

R
1
9
 

P0R1901 

P0R1902 
R20 

P
0
R
2
0
0
1
 

P
0
R
2
0
0
2
 

R21 
P0R2101 

P0R2102 

R22 

P0R2201 

P0R2202 

R23 P
0
R
2
3
0
1
 

P
0
R
2
3
0
2
 

R24 

P
0
R
2
4
0
1
 

P
0
R
2
4
0
2
 

R25 P
0
R
2
5
0
1
 

P
0
R
2
5
0
2
 

R26 P
0
R
2
6
0
1
 

P
0
R
2
6
0
2
 

R
2
7
 

P0R2701 

P0R2702 

R28 
P0R2801 

P0R2802 

R
2
9
 

P0R2901 

P0R2902 

R
3
0
 

P0R3001 

P0R3002 

R31 

P
0
R
3
1
0
1
 

P
0
R
3
1
0
2
 

R32 

P
0
R
3
2
0
1
 

P
0
R
3
2
0
2
 

R33 P
0
R
3
3
0
1
 

P
0
R
3
3
0
2
 

R34 

P0R3401 

P0R3402 

R35 

P
0
R
3
5
0
1
 

P
0
R
3
5
0
2
 

R36 
P0R3601 

P0R3602 

R37 P
0
R
3
7
0
1
 

P
0
R
3
7
0
2
 

R
3
8
 

P0R3801 

P0R3802 

R39 

P
0
R
3
9
0
1
 

P
0
R
3
9
0
2
 

R
4
0
 

P0R4001 

P0R4002 

R
4
1
 

P0R4101 

P0R4102 

R42 

P
0
R
4
2
0
1
 

P0R4202 

P
0
R
4
2
0
3
 

R
4
3
 

P0R4301 

P0R4302 

R
4
4
 

P0R4401 

P0R4402 

R45 P
0
R
4
5
0
1
 

P
0
R
4
5
0
2
 

R46 P
0
R
4
6
0
1
 

P
0
R
4
6
0
2
 

R
4
7
 

P0R4701 

P0R4702 

R48 

P
0
R
4
8
0
1
 

P
0
R
4
8
0
2
 

R49 

P
0
R
4
9
0
1
 

P
0
R
4
9
0
2
 

R
5
0
 

P0R5001 

P0R5002 

R51 

P0R5101 

P0R5102 

R52 P0R5201 

P0R5202 

R53 

P
0
R
5
3
0
1
 

P
0
R
5
3
0
2
 R54 

P
0
R
5
4
0
1
 

P
0
R
5
4
0
2
 

R55 P
0
R
5
5
0
1
 

P
0
R
5
5
0
2
 

TP1 

P0TP101 

TP2 

P0TP201 

TP3 

P0TP301 

TP4 

P0TP401 

TP5 

P0TP501 

TP6 

P0TP601 

TP7 P0TP701 

TP8 

P0TP801 

TP9 

P0TP901 

TP10 

P0TP1001 

TP11 

P0TP1101 

TP12 

P0TP1201 

TP13 

P0TP1301 

TP14 

P0TP1401 

TP15 

P0TP1501 

TP16 

P0TP1601 TP17 

P0TP1701 

TP18 P0TP1801 

TP19 

P0TP1901 

TP20 

P0TP2001 

TP21 

P0TP2101 

TP22 

P0TP2201 

TP23 

P0TP2301 

TP24 

P0TP2401 

U1 

P0U101 
P0U102 
P0U103 
P0U104 P0U105 

P0U106 
P0U107 
P0U108 

U2 

P0U201 
P0U202 
P0U203 
P0U204 P0U205 

P0U206 
P0U207 
P0U208 

U3 

P0U301 
P0U302 
P0U303 
P0U304 P0U305 

P0U306 
P0U307 
P0U308 

U4 

P0U401 
P0U402 
P0U403 
P0U404 P0U405 

P0U406 
P0U407 
P0U408 

U5 

P0U501 
P0U502 
P0U503 
P0U504 P0U505 

P0U506 
P0U507 
P0U508 

U6 
P0U601 
P0U602 
P0U603 
P0U604 P0U605 

P0U606 
P0U607 
P0U608 

U7 

P0U701 
P0U702 
P0U703 
P0U704 P0U705 

P0U706 
P0U707 
P0U708 

U8 

P
0
U
8
0
1
 

P
0
U
8
0
2
 

P
0
U
8
0
3
 

P
0
U
8
0
4
 

P
0
U
8
0
5
 

P
0
U
8
0
6
 

P
0
U
8
0
7
 

P
0
U
8
0
8
 

U
9
 

P
0
U
9
0
1
 

P
0
U
9
0
2
 

P
0
U
9
0
3
 

P
0
U
9
0
4
 

P
0
U
9
0
5
 

P
0
U
9
0
6
 

P
0
U
9
0
7
 

P
0
U
9
0
8
 

U10 P
0
U
1
0
0
1
 

P
0
U
1
0
0
2
 

P
0
U
1
0
0
3
 

P
0
U
1
0
0
4
 
P
0
U
1
0
0
5
 

P
0
U
1
0
0
6
 

P
0
U
1
0
0
7
 

P
0
U
1
0
0
8
 

U11 

P
0
U
1
1
0
1
 

P
0
U
1
1
0
2
 

P
0
U
1
1
0
3
 

P
0
U
1
1
0
4
 
P
0
U
1
1
0
5
 

P
0
U
1
1
0
6
 

P
0
U
1
1
0
7
 

P
0
U
1
1
0
8
 

U
1
2
 

P
0
U
1
2
0
1
 

P
0
U
1
2
0
2
 

P
0
U
1
2
0
3
 

P
0
U
1
2
0
4
 
P
0
U
1
2
0
5
 

P
0
U
1
2
0
6
 

P
0
U
1
2
0
7
 

P
0
U
1
2
0
8
 

U13 

P0U1301 
P0U1302 
P0U1303 
P0U1304 P0U1305 

P0U1306 
P0U1307 
P0U1308 

U14 
P0U1401 
P0U1402 
P0U1403 
P0U1404 P0U1405 

P0U1406 
P0U1407 
P0U1408 

U15 

P0U1501 
P0U1502 
P0U1503 
P0U1504 P0U1505 

P0U1506 
P0U1507 
P0U1508 

U16 P0U1601 
P0U1602 
P0U1603 
P0U1604 P0U1605 

P0U1606 
P0U1607 
P0U1608 


	Schematics
	OMC_overview_b.SchDoc
	diff_rec_OMC_b.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R52
	R52-1
	R52-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8



	HV_driver_b.SchDoc
	Components
	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C33
	C33-1
	C33-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	D1
	D1-1
	D1-2
	D1-3

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	D7
	D7-1
	D7-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R55
	R55-1
	R55-2

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	TP19
	TP19-1

	TP24
	TP24-1

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8

	U9A
	U9A
	U9A-1
	U9A-2
	U9A-3
	U9A-4
	U9A-8

	U9B
	U9B-4
	U9B-5
	U9B-6
	U9B-7
	U9B-8


	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8

	U12A
	U12A
	U12A-1
	U12A-2
	U12A-3
	U12A-4
	U12A-8

	U12B
	U12B-4
	U12B-5
	U12B-6
	U12B-7
	U12B-8


	U16
	U16-1
	U16-2
	U16-3
	U16-4
	U16-5
	U16-6
	U16-7
	U16-8



	ref_filter_OMC_b.SchDoc
	Components
	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2
	R42-3

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5
	U13-6
	U13-7
	U13-8

	U14
	U14-2
	U14-4
	U14-5
	U14-6

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5
	U15-6
	U15-7
	U15-8



	Components
	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	D8
	D8-1
	D8-2
	D8-3
	D8-4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	P1
	P1-1
	P1-2

	P2
	P2-1
	P2-2

	P3
	P3-1
	P3-2
	P3-3

	P4
	P4-1
	P4-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1



	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	D1
	D1-1
	D1-2
	D1-3

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	D7
	D7-1
	D7-2

	D8
	D8-1
	D8-2
	D8-3
	D8-4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	P1
	P1-1
	P1-2

	P2
	P2-1
	P2-2

	P3
	P3-1
	P3-2
	P3-3

	P4
	P4-1
	P4-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2
	R42-3

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	TP24
	TP24-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8

	U9A
	U9A
	U9A-1
	U9A-2
	U9A-3
	U9A-4
	U9A-8

	U9B
	U9B-4
	U9B-5
	U9B-6
	U9B-7
	U9B-8


	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8

	U12A
	U12A
	U12A-1
	U12A-2
	U12A-3
	U12A-4
	U12A-8

	U12B
	U12B-4
	U12B-5
	U12B-6
	U12B-7
	U12B-8


	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5
	U13-6
	U13-7
	U13-8

	U14
	U14-2
	U14-4
	U14-5
	U14-6

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5
	U15-6
	U15-7
	U15-8

	U16
	U16-1
	U16-2
	U16-3
	U16-4
	U16-5
	U16-6
	U16-7
	U16-8



	PCBs
	OMC_Piezo_b.PcbDoc
	MultiLayer Default Print
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	D1
	D1-1
	D1-2
	D1-3

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	D7
	D7-1
	D7-2

	D8
	D8-1
	D8-2
	D8-3
	D8-4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	P1
	P1-1
	P1-2

	P2
	P2-1
	P2-2

	P3
	P3-1
	P3-2
	P3-3

	P4
	P4-1
	P4-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2
	R42-3

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	TP24
	TP24-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5
	U12-6
	U12-7
	U12-8

	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5
	U13-6
	U13-7
	U13-8

	U14
	U14-1
	U14-2
	U14-3
	U14-4
	U14-5
	U14-6
	U14-7
	U14-8

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5
	U15-6
	U15-7
	U15-8

	U16
	U16-1
	U16-2
	U16-3
	U16-4
	U16-5
	U16-6
	U16-7
	U16-8






