
1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

1

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

  
                J. Heefner

3

D000325 B2
20-Feb-2002
09:05:20

E:\h\cad\ligo\users\jay\LOSDriver\RevB\LOSDriver1RevB.Sch

Title

Size: DCC Number: Date:

File: Sheet of
Time:D

LOS Coil Driver LIGO
Engineer:SCH / PCB Revision:

R123

1K, 1W

R150

62K, 1 Watt

R153
4.22K

R126

7.2K, 10W

4

5

3
6

8

2
7

1
AR3

PA85

GND

C
58

47
pF

, 5
00

V R129
110

-225

+225

GND

GND

C68

0.1uF

+15

GND

C67

0.1uF-15 GND

+

C71

2.2uF, 450V

+

C62

2.2uF, 450V

C59

220 pF

R127

10

R141

470 ohms, 1W

R128

10

C72

47pF, 500V

D23
1N4004GP

D24

1N4004GP

D20
1N4004GP

D17
1N4004GP

GND

R154
10K

VCC

VCC

7
12

10

1 6

K8

R132

7.2K, 10W

R143

160, 1W

GND

Run/Acquire

UL Coil Out

UL Coil Rtn

GND

R131
95.3K

R130
4.02K

GND

UL DAQ Mon

3

2
1

4
13

U10A

LT1125CS

C19

0.1uF

+15

GND

C22

0.1uF
-15 GND

5

6
7

U10B

LT1125CS

UL EPICS V Mon

GND

UL FP Coil Volt Mon

C52

5uF, 300V

C66

10uF, 300V

R152

100, 1W
1

2

J16
SMA

GND

UL DC Bias In

R147

10, 1W

7
12

10

1 6

K1

R11

10K
VCC

VCC

R145

470 ohms, 1W

GND

UL Coil Test In

3

2
6

1

7
4

5

REF+REF-

U18
INA117KU

C65

0.1uF

+15

C69

0.1uF-15 GND

GND

5

6
7

U5B

LT1125CS

UL EPICS I Mon

GND

R69

100

R71

100

R142

100

R36

100

1/25 Voltage Monitor

3

2
6

1 87
4 5

U17

LT1028

Pole@4Hz, Zero@30Hz

Pole@100Hz, Zero@2Hz

R155

200K

D26

15V, 3W

D27

15V, 3W

GND

R124
1K, 1W

GND

C53

5uF, 300V

30 Hz HPF

F4

15/100, Slow Blow

3

2
1

4
13

U5A

LT1125CS

C7

0.1uF

+15

GND

C8

0.1uF
-15 GND

GND

R24

1K

R29

1K

R39
1K

R50

1K

R32
499

12

11
10

U5C

LT1125CS

GND

R19

4.99K
+

C5
220uF, 25V

GND

1 Sec. Time Constant

14

15
16

U5D

LT1125CS

UL RMS Mon
R25

100

5

4
2

3
12

U4A

LM139

C3

0.1uF

VCC

GND

R4
1K

VCC

GND

R33

1K

R26

1.50KGND

VCC

PRE4

CLK3

D2

CLR1

Q 5

Q 6

U2A

SN74LS74A
R8
1K

VCC

Reset

UL Fault

R21
1M

R15

1M

R16
1M

GND

R146
160, 1W

High on Fault

200mA trip

GND

1

2

J23

SMA

GND

UL Coil Driver Input

UL FP Coil Current Mon

1

2

J10A
LEMO-DUAL

3

4

J10B
LEMO-DUAL

R125

1K, 1W

R151

62K, 1 Watt

R158
4.22K

R134

7.2K, 10W

4

5

3
6

8

2
7

1
AR4

PA85

GND

C
60

47
pF

, 5
00

V R137
110

-225

+225

GND

GND

C73

0.1uF

+15

GND

C70

0.1uF-15 GND

+

C75

2.2uF, 450V

+

C63

2.2uF, 450V

C61

220 pF

R136

10

R149

470 ohms, 1W

R135

10

C74

47pF, 500V

D25

1N4004GP

D28

1N4004GP

D22
1N4004GP

D21
1N4004GP

GND

R156
10K

VCC

VCC

7
12

10

1 6

K9

R140

7.2K, 10W

R144

160, 1W

GND

Run/Acquire

LL Coil Out

LL Coil Rtn

GND

R139
95.3K

R138
4.02K

GND

LL DAQ Mon

12

11
10

U10C

LT1125CS

14

15
16

U10D

LT1125CS

LL EPICS V Mon

GND

LL FP Coil Volt Mon

C55

5uF, 300V

C64

10uF, 300V

R133

100, 1W
1

2

J15
SMA

GND

LL DC Bias In

R122

10, 1W

7
12

10

1 6

K2

R148

470 ohms, 1W

GND

LL Coil Test In

3

2
6

1

7
4

5

REF+REF-

U16
INA117KU

C56

0.1uF

+15

C57

0.1uF-15 GND

GND

5

6
7

U3B

LT1125CS

LL EPICS I Mon

GND

R72

100

R65

100

R120

100

R23

100

1/25 Voltage Monitor

3

2
6

1 87
4 5

U19

LT1028

Pole@4Hz, Zero@30Hz

Pole@100Hz, Zero@2Hz

R157

200K

D18

15V, 3W

D19

15V, 3W

GND

R119
1K, 1W

GND

C54

5uF, 300V

30 Hz HPF

F3

15/100, Slow Blow

3

2
1

4
13

U3A

LT1125CS

GND

R6

1K

R9

1K

R28
1K

R35

1K

R18
499

12

11
10

U3C

LT1125CS

GND

R3

4.99K
+

C1
220uF, 25V

GND

1 Sec. Time Constant

14

15
16

U3D

LT1125CS

LL RMS Mon
R10

100

7

6
1

U4B

LM139

R2
1K

VCC

R43

1K

R46

1.50KGND

VCC

PRE10

CLK11

D12

CLR13

Q 9

Q 8

U2B

SN74LS74A

Reset

LL Fault

R42
1M

R37

1M

R38
1M

GND

R121
160, 1W

High on Fault

200mA trip

GND

1

2

J22

SMA

GND

LL Coil Driver Input

LL FP Coil Current Mon

1

2

J9A
LEMO-DUAL

3

4

J9B
LEMO-DUAL

3

1

2

D2
DIO_2

3

1

2

D1
DIO_2

C4

0.1uF

+15

GND

C6

0.1uF
-15 GND

UL Coil Test

R12

10K
VCC

VCC

LL Coil Test

GND

GND

GND

GND

GND

GND

1

2

J4A
LEMO-DUAL

3

4

J4B
LEMO-DUAL

Note: Rev B1

Note: Rev B1



1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

2

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

  
               J. Heefner

3

D000325 B2
20-Feb-2002
09:05:29

E:\h\cad\ligo\users\jay\LOSDriver\RevB\LOSDriver2RevB.Sch

Title

Size: DCC Number: Date:

File: Sheet of
Time:D

LOS Coil Driver LIGO
Engineer:SCH / PCB Revision:

R82

1K, 1W

R108

62K, 1 Watt

R111
4.22K

R92

7.2K, 10W

4

5

3
6

8

2
7

1
AR2

PA85

GND

C
31

47
pF

, 5
00

V R88
110

-225

+225

GND

GND

C43

0.1uF

+15

GND

C42

0.1uF-15 GND

+

C46

2.2uF, 450V

+

C36

2.2uF, 450V

C34

220 pF

R94

10

R105

470 ohms, 1W

R93

10

C47

47pF, 500V

D12
1N4004GP

D14

1N4004GP

D8
1N4004GP

D6
1N4004GP

GND

R112
10K

VCC

VCC

7
12

10

1 6

K6

R89

7.2K, 10W

R100

160, 1W

GND

Run/Acquire

UR Coil Out

UR Coil Rtn

GND

R96
95.3K

R95
4.02K

GND

UR DAQ Mon

3

2
1

4
13

U6A

LT1125CS

C9

0.1uF

+15

GND

C16

0.1uF
-15 GND

5

6
7

U6B

LT1125CS

UR EPICS V Mon

GND

UR FP Coil Volt Mon

C25

5uF, 300V

C37

10uF, 300V

R118

100, 1W
1

2

J14
SMA

GND

UR DC Bias In

R117

10, 1W

7
12

10

1 6

K3

R103

470 ohms, 1W

GND

UR Coil Test In

3

2
6

1

7
4

5

REF+REF-

U15
INA117KU

C48

0.1uF

+15

C49

0.1uF-15 GND

GND

5

6
7

U8B

LT1125CS

UR EPICS I Mon

GND

R40

100

R54

100

R109

100

R67

100

1/25 Voltage Monitor

3

2
6

1 87
4 5

U14

LT1028

Pole@4Hz, Zero@30Hz

Pole@100Hz, Zero@2Hz

R113

200K

D15

15V, 3W

D16

15V, 3W

GND

R81
1K, 1W

GND

C26

5uF, 300V

30 Hz HPF

F2

15/100, Slow Blow

3

2
1

4
13

U8A

LT1125CS

C14

0.1uF

+15

GND

C20

0.1uF
-15 GND

GND

R59

1K

R62

1K

R70
1K

R73

1K

R64
499

12

11
10

U8C

LT1125CS

GND

R57

4.99K
+

C12
220uF, 25V

GND

1 Sec. Time Constant

14

15
16

U8D

LT1125CS

UR RMS Mon
R60

100

9

8
14

U4C

LM139

R5
1K

VCC

R51

1K

R52

1.50KGND

VCC

PRE4

CLK3

D2

CLR1

Q 5

Q 6

U1A

SN74LS74A
R1
1K

VCC

Reset

UR Fault

R47
1M

R34

1M

R44
1M

GND

R110
160, 1W

High on Fault

200mA trip

GND

1

2

J21

SMA

GND

UR Coil Driver Input

UR FP Coil Current Mon

1

2

J6A
LEMO-DUAL

3

4

J6B
LEMO-DUAL

R78

1K, 1W

R107

62K, 1 Watt

R114
4.22K

R84

7.2K, 10W

4

5

3
6

8

2
7

1
AR1

PA85

GND

C
30

47
pF

, 5
00

V R83
110

-225

+225

GND

GND

C41

0.1uF

+15

GND

C40

0.1uF-15 GND

+

C44

2.2uF, 450V

+

C35

2.2uF, 450V

C32

220 pF

R86

10

R104

470 ohms, 1W

R85

10

C45

47pF, 500V

D11

1N4004GP

D13

1N4004GP

D7
1N4004GP

D5
1N4004GP

GND

R115
10K

VCC

VCC

7
12

10

1 6

K7

R91

7.2K, 10W

R102

160, 1W

GND

Run/Acquire

LR Coil Out

LR Coil Rtn

GND

R90
95.3K

R87
4.02K

GND

LR DAQ Mon

12

11
10

U6C

LT1125CS

14

15
16

U6D

LT1125CS

LR EPICS V Mon

GND

LR FP Coil Volt Mon

C24

5uF, 300V

C38

10uF, 300V

R106

100, 1W
1

2

J13
SMA

GND

LR DC Bias In

R99

10, 1W

7
12

10

1 6

K4

R101

470 ohms, 1W

GND

LR Coil Test In

3

2
6

1

7
4

5

REF+REF-

U12
INA117KU

C33

0.1uF

+15

C39

0.1uF-15 GND

GND

5

6
7

U7B

LT1125CS

LR EPICS I Mon

GND

R55

100

R41

100

R97

100

R58

100

1/25 Voltage Monitor

3

2
6

1 87
4 5

U13

LT1028

Pole@4Hz, Zero@30Hz

Pole@100Hz, Zero@2Hz

R116

200K

D9

15V, 3W

D10

15V, 3W

GND

R79
1K, 1W

GND

C27

5uF, 300V

30 Hz HPF

F1

15/100, Slow Blow

3

2
1

4
13

U7A

LT1125CS

GND

R48

1K

R53

1K

R61
1K

R66

1K

R56
499

12

11
10

U7C

LT1125CS

GND

R45

4.99K
+

C10
220uF, 25V

GND

1 Sec. Time Constant

14

15
16

U7D

LT1125CS

LR RMS Mon
R49

100

11

10
13

U4D

LM139

R7
1K

VCC

R30

1K

R31

1.50KGND

VCC

PRE10

CLK11

D12

CLR13

Q 9

Q 8

U1B

SN74LS74A

Reset

LR Fault

R27
1M

R17

1M

R22
1M

GND

R98
160, 1W

High on Fault

200mA trip

GND

1

2

J20

SMA

GND

LR Coil Driver Input

LR FP Coil Current Mon

1

2

J5A
LEMO-DUAL

3

4

J5B
LEMO-DUAL

3

1

2

D4
DIO_2

3

1

2

D3
DIO_2

C11

0.1uF

+15

GND

C13

0.1uF
-15 GND

R20

10K
VCC

VCC

UR Coil Test

R13

10K
VCC

VCC

LR Coil Test

GND

GND

GND

GND

GND

GND

1

2

J3A
LEMO-DUAL

3

4

J3B
LEMO-DUAL

Note: Rev B1

Note: Rev B1



1 2 3 4 5 6 7 8

A

B

C

D

87654321

D

C

B

A

3

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

  
                J. Heefner

3

D000325 B2
20-Feb-2002
09:05:36

E:\h\cad\ligo\users\jay\LOSDriver\RevB\LOSDriver3RevB.Sch

Title

Size: DCC Number: Date:

File: Sheet of
Time:D

LOS Coil Driver LIGO
Engineer:SCH / PCB Revision:

C28

0.1uF

+15

GND

C29

0.1uF-15 GND

7
12

10

1 6

K5
GND

S Coil Test In

3

2
6

1 87
4 5

U11

LT1028

1

2

J19

SMA

GND

Side Coil Driver Input

GND
R77

1K

R80

1K

R76

1K

R75

7.15K
S Coil Out

S Coil Rtn

GND

3

2
1

4
13

U9A

LT1125CS

C15

0.1uF

+15

GND

C21

0.1uF
-15 GND

5

6
7

U9B

LT1125CS

S EPICS V Mon

GND

R63

100

R68

100

1

2

J2A
LEMO-DUAL

+
C17

47 uF, 35V

GND

+15

+C18
47 uF, 35V

GND

-15

+
C2

47 uF, 35V

GND

VCC

S DAQ Mon

R74
4.99K

GND

30 Hz HPF

UL EPICS V Mon

UL EPICS I Mon

UL RMS Mon

LL EPICS V Mon

LL EPICS I Mon

LL RMS Mon

UR EPICS V Mon

UR EPICS I Mon

UR RMS Mon

LR EPICS V Mon

LR EPICS I Mon

LR RMS Mon

S EPICS V Mon

R14

10K
VCCVCC

S Coil Test

UL Coil Test

LL Coil Test

UR Coil Test

LR Coil Test

S Coil Test

Run/Acquire

Reset

UL Fault

LL Fault

UR Fault

LR Fault

UL DAQ Mon

LL DAQ Mon

UR DAQ Mon

LR DAQ Mon

S DAQ Mon

UL Coil Out
UL Coil Rtn
LL Coil Out
LL Coil Rtn
UR Coil Out
UR Coil Rtn
LR Coil Out
LR Coil Rtn
S Coil Out
S Coil Rtn

Coil Output Connector

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

J12

CON16

DB15 CONNECTOR MOUNTED ON FP OF MODULE.
CONNECTED TO IDC 16 CONNECTOR MOUNTED ON
 BOARD
VIA MASS TERMINATION CABLE.

Pin designations as follows:

Name        IDC Pin #             15 D pin #
--------        --------------             ----------------
UL Out                1                          1
UL Rtn                2                          9
LL Out                3                          2
LL Rtn                4                          10
UR Out               5                          3
UR Rtn               6                          11
LR Out               7                          4
LR Rtn               8                          12
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Rev Description Date

A Initial Release 10/00

B 1. Changed connection of K5 to correct polarity for coil (Pins 1&6 reversed)
2. PCB traces rerouted for K5 and C64.
3. Hole sizes for PA85s increased to allow sockets.
4. J12 rotated on PCB.

6/01

B1 Swapped pins 10 and 12 on relays K1, K2, K3, K4 and K5 to invert enable signal.
 Change was done by removing relays from board and adding an interface socket
 to make the switch.

10/01

B2 1. Changed C47, C45, C74, C72 to 47pF.
2. Changed R88, R83, R137, R129 to 110 ohms.
(Better compensation of PA85s)

1/02



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

0

LIGO Laboratory
California Institute of Technology
Massachusetts Institute of Technology

 
                J. Heefner

3

D000325 B2
20-Feb-2002
09:05:14

E:\h\cad\ligo\users\jay\LOSDriver\RevB\LOSDriverRevB.Prj

Title

Size: DCC Number: Date:

File: Sheet of
Time:B

LOS Coil Driver LIGO
Engineer:SCH / PCB Revision:

Run/Acquire
UL Coil Out
UL Coil Rtn
UL DAQ Mon
UL EPICS V Mon
UL EPICS I Mon
UL RMS Mon
Reset
UL Fault
Run/Acquire
LL Coil Out
LL Coil Rtn
LL DAQ Mon
LL EPICS V Mon
LL EPICS I Mon
LL RMS Mon
Reset
LL Fault
UL Coil Test
LL Coil Test

LOSDriver1RevB
LOSDriver1RevB.Sch

Run/Acquire
UR Coil Out
UR Coil Rtn
UR DAQ Mon
UR EPICS V Mon
UR EPICS I Mon
UR RMS Mon
Reset
UR Fault
Run/Acquire
LR Coil Out
LR Coil Rtn
LR DAQ Mon
LR EPICS V Mon
LR EPICS I Mon
LR RMS Mon
Reset
LR Fault
UR Coil Test
LR Coil Test

LOSDriver2RevB
LOSDriver2RevB.Sch

S Coil Out
S Coil Rtn
S EPICS V Mon
S DAQ Mon
UL EPICS V Mon
UL EPICS I Mon
UL RMS Mon
LL EPICS V Mon
LL EPICS I Mon
LL RMS Mon
UR EPICS V Mon
UR EPICS I Mon
UR RMS Mon
LR EPICS V Mon
LR EPICS I Mon
LR RMS Mon
S EPICS V Mon
S Coil Test
UL Coil Test
LL Coil Test
UR Coil Test
LR Coil Test
S Coil Test
Run/Acquire
Reset
UL Fault
LL Fault
UR Fault
LR Fault
UL DAQ Mon
LL DAQ Mon
UR DAQ Mon
LR DAQ Mon
S DAQ Mon
UL Coil Out
UL Coil Rtn
LL Coil Out
LL Coil Rtn
UR Coil Out
UR Coil Rtn
LR Coil Out
LR Coil Rtn
S Coil Out
S Coil Rtn

LOSDriver3RevB
LOSDriver3RevB.Sch


