
Field Rack: ISC R5

HAM6

Output mode cleaner

Remote Rack: ISC C1

ASC I/O 
Expansion 

Chassis
Field Rack: ISC R4

ISCT6

IO Table

Remote Rack: ISC C3 Remote Rack: ISC C4

PSL/IO Table

Field Rack: ISC R1

160 MHz AOM

AOM Driver

to 
PSL VCO

IMC_PDH

IMC_
WFS_A

Whitening/VGA
D1002559

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

4 ch I/Q Demod
D0902796

BH1

IMC Servo
D0901781-v2

LSC RF PD Interface

ISCT1

Generic PD Interface
D1002932

ALS_
DIFF

ALS_
COMM

2 ch Phase/Freq Det
D1002476

Harmonic Generator
Spectrum M'wave 96269

2x 3x 4x 5x 6x 10x 15x
Low Noise Power Supply

D1002735

Low Noise VCO
D090605

BH1

Frequency Doubler
D1002178

X/Y arm 
interference

X arm/PSL 
interference

Comm. AC
offset

Diff. AC 
offset

Field Rack: ISC R2

ASC_
REFLAIR_B

ASC_
REFLAIR_A

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

Whitening/VGA
D1002559

Whitening/VGA
D1002559

LSC_
REFLAIR_B

LSC_
POPAIR_B

45

LSC_
POPAIR_A

9

45

9

45

POP

REFL

2 ch I/Q Demod
D1000181

9

9

Ref Cav
Transmission

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

POP

REFL

IMC_
WFS_B

9

32 ch AA
32 ch ADC

ADC_0

16 ch DAC
DAC_016 ch AI

Summing module

HAM1

LSC_
POP

9

45

LSC_
REFL

9

45

ASC_
REFL_A

ASC_
REFL_B

wavefront
sensor beams

REFL PD
beam

POP PD
beam

REFL air
beam

POP air
beam

REFL path

HAM3

ASC_POP_A

ASC_POP_B

Dual QPD Amp
D1002481

Whitening/VGA
D1002559

32 ch AA

Sus Satellite amp
D1002818

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

WFS Interface
D1101906

32 ch AA 32 ch ADC
ADC_1

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

45

REFL beam

POP beam

X&Y ALS beams

PSL beam

D1100170-v4
Vertex ISC Electronics layout
Tue Feb 28 2012
Peter Fritschel

IMC Refl
beam

Symbol Key

25 pin Dsub
15 pin Dsub
37 pin Dsub

9 pin Dsub
68 pin micro-Dsub

Beckhoff signals (thru IF)
Beckhoff signals (to controller)

Broadband 
Photodetector
D1002969

Dual Frequency LSC 
RF PD (Air)

ASC_
REFL_B

Dual Frequency 
Wavefront Sensor 
(Vacuum)

ASC_
REFLAIR_A

Dual Frequency 
Wavefront Sensor 
(Air)

Dual Frequency LSC 
RF PD (Vacuum)

Picomotor pair

Beam diverter

Tip-Tilt mirror mount

Quadrant PD 
(Vacuum)

Shutter

Multiple cables

Patch panel 
connection

LSC I/O 
Expansion 

Chassis

32 ch ADC
ADC_1

Picomotor Ctlr (#3)
D1100323

ASC_
AS_A

ASC_
AS_B

RF wavefront
sensor beams

OMC Refl 
air beam

AS air
beam

Steering
into OMC

Field Rack: ISC R3

OMC Refl
QPD beams

AS_C QPD 
beam

ASC_OMCR_A

ASC_OMCR_B

ASC_AS_C

Dual QPD Amp
D1002481

Whitening/VGA
D1002559

Dual QPD Amp
D1002481

Whitening/VGA
D1002559

Picomotor Ctlr (#7)
D1100323

32 ch ADC
ADC_032 ch AA

Sus Satellite amp
D1002818

RF Patch Panel #13
9 45 18 27 90 135

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

4 ch I/Q Demod
D0902796

18 90 13527

4 ch I/Q Demod
D0902796

9 9 4545

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

9 9 4545

45

RF Distribution Amp
D1000124

RF Source
71 MHz

D080702-A

RF Distribution Amp
D1000124

RF Source
24 MHz

D080702-A

RF Distribution Amp
D1000124

RF Source
9 MHz

D080702-A

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

RF Patch Panel #1 (⇒#10)
71 71 71 24 9 9

RF Patch Panel #2 (⇒#11)
79.4 79.4 79.4 - - -

RF Patch Panel #3 (⇒#13)
9 45 18 27 90 135

RF Patch Panel #4 (⇒#14)
- - - - - -

RF Patch Panel #10 (⇒#1)
71 71 71 24 9 9

RF Patch Panel #11 (⇒#2)
79.4 79.4 79.4 - - -

RF Patch Panel #12 (⇒#19)
79.4 - - - - -

Delay line Φ shifter
D0900128

BH1

9 9

Delay line Φ shifter
D0900128

BH1

24

2 ch I/Q Demod
D1000181

24

24

71

71

RF Patch Panel #14
- - - - - -

9 45

RF Patch Panel #15
9 36 45 18 90 -

RF Patch Panel #16
- - - - - -

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

45

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

36

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

45

36

ASC_
ASAIR_A

ASC_
ASAIR_B

LSC_
ASAIR_A

Generic PD Interface
D1002932

LSC_
ASAIR_B

Sus Satellite amp
D1002818

RF Patch Panel #7 (⇒#17)
21.5 21.5 21.5 35.5 35.5 35.5

RF Patch Panel #8 (⇒#18)
35.5 80 - - - -

RF Patch Panel #9 (⇒#20,21)
40 - 40 -

RF Distribution Amp
D1000124

RF Source
21.5 MHz

D080702-A

RF Distribution Amp
D1000124

RF Source
35.5 MHz

D080702-A

RF Distribution Amp
D1000124

RF Source
80 MHz

D080702-A

Divide-by-2
D1002182

Divide-by-8
D1100974

RF Distribution Amp
D1000124

RF Distribution Amp
D1000124

Whitening/VGA
D1002559

4 ch I/Q Demod
D0902796

AS beam

32 ch AA 32 ch ADC
ADC_2

ADC2_1

ADC2_2

ADC2_3

ADC2_4

ADC2_5

ADC2_6

ADC2_7

ADC2_8

32 ch AA 32 ch ADC
ADC_3

ADC3_1

ADC3_2

ADC3_3

ADC3_4

ADC3_5

ADC3_6

ADC3_7

ADC3_8

32 ch AA 32 ch ADC
ADC_4

ADC4_1

ADC4_2

ADC4_3

ADC4_4

ADC4_5

ADC4_6

ADC4_7

ADC4_8

ADC1_1

ADC1_2

ADC1_3

ADC1_4

ADC1_5

ADC1_6

ADC1_7

ADC1_8

32 ch AA 32 ch ADC
ADC_5

ADC5_1

ADC5_2

ADC5_3

ADC5_4

ADC5_5

ADC5_6

ADC5_7

ADC5_8

RF Distribution Amp
D100012424

Low Noise VCO
D090605

79.4

79.4

ADC0_1

ADC0_2

ADC0_3

ADC0_4

ADC0_5

ADC0_6

ADC0_7

ADC0_8

ADC0_1
ADC0_2

ADC0_3
ADC0_4

ADC0_7

WFS Interface
D1101865

ADC0_5
ADC0_6

ADC2_1
ADC2_2

ADC2_3
ADC2_4

ADC2_5
ADC2_6

ADC2_7
ADC2_8

ADC3_1
ADC3_2

ADC5_1
ADC5_2

ADC7_4

ADC7_5

ADC6_1
ADC6_2

ADC6_6
ADC6_7

ADC6_3

Low Noise VCO
D090605

71

ADC1_1
ADC1_2

ADC1_5
ADC1_6

ADC1_7
ADC1_8

BH1

CM Servo
D0901781 ADC0_6

ADC0_1

ADC7_3

ADC7_1

LSC RF PD Interface
D1102079

LSC_
REFLAIR_A

ADC0_2

ADC7_2

PC_4

PC_4

PC_4

PC_4

PC_4

POP QPDs

POP steering 
to HAM1

(12x)

(12x)

RF Amp concentrator
D1100262

RF Amp concentrator
D1100262

LSC demod concentrator
D1100691

ASC demod concentrator
D1100696

DAC0_4

DAC0_5

DAC0_5
REFL_DC

LSC demod concentrator
D1100691

ASC demod concentrator
D1100696

LSC demod concentrator
D1100691

ASC demod concentrator
D1100696

32 ch AA 32 ch ADC
ADC_6

ADC6_1

ADC6_2

ADC6_3

ADC6_4

ADC6_5

ADC6_6

ADC6_7

ADC6_8

32 ch AA 32 ch ADC
ADC_7

ADC7_1

ADC7_2

ADC7_3

ADC7_4

ADC7_5

ADC7_6

ADC7_7

ADC7_8

Picomotor Ctlr (#4)
D1100323

16 ch DAC
DAC_0

ADC0_1

ADC0_2

ADC0_3

ADC0_4

ADC0_5

ADC0_6

ADC0_7

ADC0_8

ADC1_1

ADC1_2

ADC1_3

ADC1_4

ADC1_5

ADC1_6

ADC1_7

ADC1_8

4 ch coil driver
D1100687

DAC1_1
ADC5_7

4 ch coil driver
D1100687

DAC1_2
ADC5_8

4 ch coil driver
D1100687

DAC0_1
ADC7_6

4 ch coil driver
D1100687

DAC0_2
ADC7_7

4 ch coil driver
D1100687

DAC0_3
ADC7_8

PC_7

PC_7

18 90 45

WFS Interface
D1101906 LSC RF PD Interface

D1102079

Preamp

Preamp
Heater

PZT

DC 
PDs

TBD

ADC3_3
ADC3_4

ADC4_1
ADC4_2

ADC4_3
ADC4_4

ADC4_5
ADC4_6

ADC4_7
ADC4_8

ADC1_3
ADC1_4

ADC5_3
ADC5_4

ADC0_3

LSC demod concentrator
D1100691

ASC demod concentrator
D1100696

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

Binary I/O

16 ch DAC
DAC_116 ch AI

DAC0_1

DAC0_2

DAC0_3

DAC0_4

DAC1_1

DAC1_2

DAC1_3

DAC1_4

16 ch AI

ASC demod concentrator sigs.
LSC demod concentrator sigs.

Binary I/O Acromag binary I/O

Frequency Doubler
D1002178

ASC demod concentrator
D1100696

45

RF Distribution Amp
D1000124

RF Distribution Amp
D10001249 45

45

RF Distribution Amp
D100012436

RF Patch Panel #5 (⇒#15)
9 36 45 18 90 -

RF Patch Panel #6 (⇒#16)
- - - - - -

Timing signal (fiber)

Timing Fanout
D080534

Timing Comparator
D1001370

Remote Rack: ISC C2

Ethernet

Beckhoff Controller
D1101266

Beckhoff Controller
D1100681

Beckhoff Controller
D1100680

Beckhoff Controller
D1102961

Beckhoff Controller
D1200132

Acromag Binary I/O 
D1100251

Acromag Binary I/O 
D1100251

Acromag Binary I/O 
D1100251

Acromag Binary I/O 
D1100251

(8x)Serial port concentrator
D1100632

BC1: 2 CM servos; 
VCO; Delay line

BC2: picomotor ctlrs; 
serial ports; Modbus 

Ethernet

BC3: LSC demods; 
VCO; Delay line; RF 

amps

BC4: ASC demods

BC5: Beam diverters; 
shutters; aux. chans


