LIGO LIGO-E1101224-v]

1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature contro! outputs
and 4 axes of PZT readbacks.

2 Test Equipment

e Multimeter, scope and signal generator.

s Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
e DC power supplies.

3 Documentation
¢ Schematics—D1102045-v1

¢ Tests 51200537

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

P6 (+sv)__ 35V

P8 (+15v) £V

™3 (<15v) ~\5\/

TP9 (OK) 2 \/

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \,}(5 Rear panel LEDs )4' S
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v1

concentrators. Each tested signal should read 50€).

Concentrator Signal Pass/Fail
PZT IXHV PZT readback Pﬂ S5
PZT 1X Sensor PZT readback ()£5 S
PZT 1Y HV PZT readback D; SS
PZT 1Y Sensor | PZT readback =55
PZT 2X HV PZT readback (2:5 9
PZT 2X Sensor PZT readback B S S
PZT 2Y HV PZT readback [2ss
PZT 2Y Sensor PZT readback 6)& SS
Temp Laser Temperature control ﬁ&g
Temp Doubler Temperature control LS55

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
. PDMon PDMon+4 | PDMon PDMon+4
BNC | 2% (<5 f’é{ ﬂsr foss
BNC 2 Q-_sﬁ ,(/cSS {/fsf }//:53 Zs(
BNC 3 {)«ss‘ @55 féﬁs ffﬂ ﬂ‘;s
BNC 4 vﬂ&s J”«s; Yiss 255 Voo r
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

* Multimeter, scope and signal generator.
* Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

¢ 2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
o Schematics—D1102045-v]

4 Tests = |0 (0S53R

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DBI5 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and
“PD DC 5-8 OUT™.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) s 1%

P8 +1sv) A+ \SV
TP3 (-15V)_ ~ 15/

PO (OK) 151/

4.2 LED
Check that the LED on the front pane! and the 3 LEDs on the rear panel are lit.

Front panel LED l//j Y Rear panel LEDs ’)49 <
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

L1GO-E1101224-v1

concentrators. Each tested signal should read 500.

Concentrator Signal Pass/Fail
PZT 1X HV PZT readback p s S
PZT 1X Sensor | PZT readback (e ss
PZT lYHV PZT readback p« 53
PZT 1Y Sensor | PZT readback 6)&1 $%
PZT 2X HV PZT readback {Qa N
PZT 2X Sensor | PZT readback Q5 S
PZT 2Y HV PZT readback % 55
PZT 2Y Sensor PZT readback {;Q Ss
Temp Laser Temperature control Pc: S5S
Temp Doubler Temperature control @S S

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of

the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon-+4
BNC 1 Vo s Veys {55 fss
BNC?2 [ss fess Fess Vs Fosss
BNC 3 ()&SV P{aﬁ @5} ﬂ—) L;r
BNC 4 [£55 fees fess Poss e s
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.

Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
o  Schematics—D1102045-v]

4 Tests < (200539

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT".

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) +3

TPe (+1sv)  T15

TP3 (-15v)__~ |15

TPOOK) F2

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \/ <5 Rear panel LEDs >/C S
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4.3 Testing

LIGO-E1101224-v]

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 50€2.

Concentrator Signal Pass/Fail
PZT 1X HV PZT readback ﬁb S
PZT 1X Sensor PZT readback (PF\S'S
PZT 1Y HV PZT readback I%ﬁ S
PZT 1Y Sensor PZT readback @S’S
PZT 2X HV PZT readback (Ass
PZT 2X Sensor | PZT readback PaBS
PZT 2Y HV PZT readback P(} =D
PZT 2Y Sensor | PZT readback ess
Temp Laser Temperature control PQ >9
Temp Doubler Temperature control P 2355

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4

BNC 1 Poé? Pas S Ves () 259 Pas s
BNC? Vesq,  [fess | fors (e55 | fos
BNC 3 [ s Vo> fror Qs
BNC 4 Pess (. < X3 Sy (55
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature contro! outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.

Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
e Schematics—D1102045-v1

4 Tests < |)OSHO

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DBI15 {male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”, Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT™.

41 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) +5

TP8 (+15Vv)__ 11 5

TP3 (-15v). "9

TPO (OK) +2

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED Yﬂ > Rear panel LEDs >’£'~ g
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4.3 Testing

LIGO-E1101224-v]

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 5002.

Concentrator Signal Pass/Fail
PZT IXHV PZT readback ,{)&5 )
PZT 1X Sensor | PZT readback Pc« 55
PZT 1Y HV PZT readback Q.SS
PZT 1Y Sensor | PZT readback pz 55
PZT 2X HV PZT readback %\ NN
PZT 2X Sensor PZT readback PﬂSS
PZT2Y HV PZT readback {hss
PZT 2Y Sensor | PZT readback [rss
Temp Laser Temperature control P 453
Temp Doubler Temperature control L,

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4
BNC 1 p&s 5 \p&\S‘; Qéﬁ'>5 ﬁ)c:> S PLS S
BNC 2 Vs Vess Poos Fess  |Vess
BNC 3 Viss Poss fess [Lss Fes 5
BNC 4 Pars 0Oc>f ‘Pz$§ 6)<s¢ p:j}
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature contro! outputs
and 4 axes of PZT readbacks.

2 Test Equipment

* Muitimeter, scope and signal generator.

¢ Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
DC power supplies.

3 Documentation
¢ Schematics—D1102(45-v]

4 Tests S Ao54

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 500 terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT™.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) 5

P8 (+15V) 12

P3 (-15v)_ = )2

TPO©OK) F O

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED )/.e S Rear panel LEDs Vs

7




4.3 Testing

LIGO-E1101224-v]

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 50Q.

Concentrator Signal Pass/Fail
PZT IX HV PZT readback Pess
PZT 1X Sensor PZT readback QX)S
PZT 1Y HV PZT readback @Sj
PZT 1Y Sensor | PZT readback @5 S5
PZT 2X HV PZT readback Rss
PZT 2X Sensor | PZT readback Yos
PZT 2Y HV PZT readback PC S5
PZT 2Y Sensor PZT readback R 5T
Temp Laser Temperature control @ S5
Temp Doubler Temperature control P‘ 55

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2" concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4

BNC | G‘)abs ()né S @ 55 0)455 Pc.s J

BNC 2 ﬂ))’ ()cb{ d)/_-;.C =9 P¢55
BNC 3 ﬂw; &()b} @bﬁ (455 ﬂbj
BNC 4 beE pa;j ()425 [}ﬁﬁﬁ p‘>)‘
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

* Multimeter, scope and signal generator.

¢ Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
¢  Schematics—D1102045-v1

4 Tests < ))oasy)

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (maie-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

P6(+sv) + 517

P8 (+15V)  +15

TP3 (-15V) — |5

PO (OK) T .0

42 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \//{ S Rearpanel LEDs Y€ ¢
A .
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v]

concentrators. Each tested signal should read 50€2.

Concentrator Signal Pass/Fail
PZT IX HV PZT readback VCSS
PZT 1X Sensor | PZT readback Yess
PZT 1Y HV PZT readback | ,235 5
PZT 1Y Sensor | PZT readback Q&S 5
PZT 2X HV PZT readback s s
PZT 2X Sensor PZT readback @Sﬁ
PZT 2Y HV PZT readback foss
PZT 2Y Sensor PZT readback ﬂ-)f
Temp Laser Temperature control ﬂs)‘
Temp Doubler Temperature control fOcSi“

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4
BNC 1 Veos Oos Dis Rs< [oss

BNC 2 G)cﬁﬁ ﬁﬁf @g) 62_5; @};

BNC 3 Pess [y s s (ss frss

BNC 4 (55 Pes Poss (s (255

L
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LIGO LIGO-E1101224-v1

1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.
* Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

¢ 2 test cables DB9 to 4xBNC (D1102414-v1).
DC power supplies.

3 Documentation
¢ Schematics—D1102045-v1

4 Tests  Sypdkmmmez,  S\O05MS

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) 5

TP (+15v) 1D

TP3 (-15V)___ ~\5

TPO©OK) 7+ 3

42 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED /\/J s Rear panel LEDs )/f-c
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4.3 Testing

LIGO-E1101224-v]

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 50Q.

Concentrator Signal Pass/Fail
PZT 1X HV PZT readback QJAS 5
PZT 1X Sensor | PZT readback \2ss
PZT 1Y HV PZT readback Pas's
PZT 1Y Sensor PZT readback Pogs
PZT 2X HV PZT readback @1} <
PZT 2X Sensor PZT readback (5%
PZT 2Y HV PZT readback {P&S D)
PZT 2Y Sensor PZT readback Pcs §
Temp Laser Temperature control p:br
Temp Doubler Temperature control pM g

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well,

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4

BNC | Pc py Q:s; GDGSS 6)05 PASB
BNC 2 W“Df Q,.j)‘ 6)455 Q..-;) «L‘;l

BNC 3 ﬁ)os 6):)5 6)‘37 (ﬂ‘)f f-s5
BNC 4 £ Vs Pesy (255 f4s
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.

¢ Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

¢ 2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
e Schematics—D1102045-v1

4 Tests <)) 0054Y

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 {male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and
“PD DC 5-8 QUT™.

4.1 Power <

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) ‘+5

P8 (+15V) T 15

P3 (-15v) ~\°
TPS (OK)  + >
4.2 LED

Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED VS Rear panel LEDs Yc’ 9]
: y
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v1

concentrators. Each tested signal should read 50€2.

Concentrator Signal Pass/Fail
PZT IXHV PZT readback B~ 55
PZT iX Sensor | PZT readback B 8¢
PZT 1Y HV PZT readback Pess
PZT 1Y Sensor | PZT readback &35
PZT 2X HV PZT readback Pﬂ 55
PZT 2X Sensor PZT readback /255
PZT 2Y HV PZT readback Pe 3)
PZT 2Y Sensor PZT readback (Ql 55
Temp Laser Temperature control QBS
Temp Doubler Temperature control ﬁ 53

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2" concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4

BNC | Dhss {5 fess Pss Poss
BNC 2 Piss Pess less {55 flss

BNC 3 G}aSS Ves 5 Pss <35 ﬁ»
BNC 4 fess fes s fess Ay fss
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

Multimeter, scope and signal generator.

L
* Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

e 2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
s Schematics—D1102045-v1

4 Tests S|lao545

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT™.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

Pesv) D
TPS (+15v) -\ 5

TP3 (-15V) \ f)

TP9 (OK) L 3

42 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \!/C? S Rear panel LEDs V‘KS

7
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4.3 Testing

LIGO-E1101224-v1

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 5082.

Concentrator Signal Pass/Fail
PZT IXHV PZT readback @ 55
PZT 1X Sensor PZT readback DA S S
PZT 1Y HV PZT readback £S5
PZT 1Y Sensor PZT readback $S
PZT 2X HV PZT readback Pﬁ >
PZT 2X Sensor | PZT readback kss
PZT 2Y HV PZT readback SP; =
PZT 2Y Sensor | PZT readback fss
Temp Laser Temperature control ?A S5
Temp Doubler Temperature control Pp S

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail

Cable 1 DUT 2" concentrator

Cable 2

~ PDMon PDMon+4 | PDMon PDMon+4
BNC 1 \ess Kes s tss Fess
BNC 2 Vs (ess (a5 %55 (s
BNC 3 1255 Voss Yess ss ess
BNC 4 o5 Vs s (V<55 Pess Ves s
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.
Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
DC power supplies.

3 Documentation
¢ Schematics—D1102045-v1

4 Tests 1) HSHY

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V)___ 4 5

P8 (+15v)  +15

TP3 (-15V)_~ \5

™K F >

42 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \r/'f 5 Rear panel LEDs >@-—§
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4.3 Testing
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Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 5082.

Concentrator Signal Pass/Fail
PZT 1IXHV PZT readback (’2‘\5 3
PZT 1X Sensor PZT readback P“—S S
PZT 1Y HV PZT readback 6% S
PZT 1Y Sensor PZT readback (¥4
PZT 2X HV PZT readback =SS
PZT 2X Sensor PZT readback £5s
PZT 2Y HV PZT readback Q 55
PZT 2Y Sensor PZT readback &8ss
Temp Laser Temperature control P‘S S
Temp Doubler Temperature control VfS S

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4
BNC 1 bos s s [ fes< |fgss {ess
BNC 2 t2s s fr s {ec < 755 D.ss
BNC 3 Voe Vess  |frss Ues s T
BNC 4 Voo frss ﬂii ﬂ;; fosr
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.
* Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
* DC power supplies.

3 Documentation
e Schematics—D1102045-v1

4 Tests ¢ 1100547

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and
“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) T+ 5

TP8 (+15V)_+15

TP3 (-15V)_ ~|5

TP9 (OK) + 3

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED M5 Rear panel LEDs }/{S

(4
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v1

concentrators. Each tested signal should read 50%2.

Concentrator Signal Pass/Fail
PZT 1XHV PZT readback ’2 5’
PZT 1X Sensor PZT readback -5 r
PZT 1Y HV PZT readback ﬂ of
PZT 1Y Sensor PZT readback ?ﬁ)j 4
PZT 2X HV PZT readback FLsc
PZT 2X Sensor PZT readback . 5
PZT 2Y HV PZT readback £
PZT 2Y Sensor PZT readback 2 S
Temp Laser Temperature control ; <5/
Temp Doubler Temperature control / >

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of

the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2" concentrator
Cable 2
_ PDMon PDMon+4 | PDMon PDMon+4
BNC 1 7 5 [ Fose /s Y A%
BNC 2 s s Y K;; YA [
BNC 3 fy 4 [ ss s 5 /s
BNC 4 ﬂ;; 4y <75 A o r Fss
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

Multimeter, scope and signal generator.

Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
¢ Schematics—D1102045-v1

4 Tests <o ooS5HE

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50 terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT™.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

P6 (+5v) 1D

TP (+15Vv)_+ 15

TP3 (-15v) =12

TP9(OK) 13

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \//&5 Rear panel LEDs___ N\ /¢ 5
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v]

concentrators. Each tested signal should read 50Q2.

Concentrator Signal Pass/Fail
PZT 1IXHV PZT readback BeS
PZT 1X Sensor | PZT readback oS
PZT 1Y HV PZT readback (ﬁl&ﬁ
PZT 1Y Sensor PZT readback 9{53
PZT 2X HV PZT readback 0'& $35
PZT 2X Sensor | PZT readback g)as S
PZT 2Y HV PZT readback PA SS
PZT 2Y Sensor | PZT readback H"\55
Temp Laser Temperature control PJLS >
Temp Doubler Temperature control %55

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of

the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2" concentrator
Cable 2
~ PDMon PDMon+4 | PDMon PDMon+4

BNC 1 bass llhss | fass  [Bss [ ass
BNC 2 (ds<, (3005 ﬁlss Miss 7SS
BNC 3 ﬁ’ass Pass st S Q«s s J PSS
BNC 4 s [bss tass fass Fos s
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

¢ Multimeter, scope and signal generator.

* Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
o Schematics—D1102045-v1

4 Tests 5\9&:@5%

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and
“PD DC 5-8 QUT™,

4.1t Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+s5v)_ +5

TP (+15v) ¥ 1S

P3 (c15v), — | D

PIOK)  + D

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED \/g, S Rear panel LEDs V€3
/ 4
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v1

concentrators. Each tested signal should read 500.

Concentrator Signal Pass/Fail
PZT IXHV PZT readback ( &S S
PZT 1X Sensor PZT readback P&SS
PZT 1Y HV PZT readback %; s
PZT 1Y Sensor | PZT readback asS
PZT 2X HV PZT readback tess
PZT 2X Sensor | PZT readback P&\S S
PZT 2Y HV PZT readback 23
PZT 2Y Sensor | PZT readback FRSS
Temp Laser Temperature control Y
Temp Doubler Temperature control é S5

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of

the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4
BNC 1 [pss | [=>s Brs | f4s (255
BNC?2 O)aS)" 6)43‘ Fose [e5 7 @55
Ros | for  [fos R | for
BNC 4 F&@j Pcs; [<ss ﬂfﬁ ﬂs)
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

Multimeter, scope and signal generator.

]
¢ Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
¢  DC power supplies.

3 Documentation
s  Schematics—D1102045-v]

4 Tests S/ FCO550)

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DBIS (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5Vv) 1O

TP8 (+15V) __ +15

TP3 (-15V) —\2

TPO(OK) +>

42 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED Ve S Rear panel LEDs 71:5

L]
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4.3 Testing

LIGO-E1101224-v}

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls
concentrators. Each tested signal should read 50Q.

Concentrator Signal Pass/Fail
PZT IX HV PZT readback PQO >
PZT 1X Sensor | PZT readback VoSS
PZT 1Y HV PZT readback 963
PZT 1Y Sensor | PZT readback %S
PZT 2X HV PZT readback %\SS
PZT 2X Sensor __| PZT readback >S
PZT 2Y HV PZT readback @\S S
PZT 2Y Sensor PZT readback Va,s >
Temp Laser Temperature control QT.S 5
Temp Doubler Temperature control 'pﬁ 55

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
. PDMon PDMon+4 | PDMon PDMon+4

BNC 1 &i»s Eabs Yos s Goss Orss
BNC 2 Yess \oss (Bos (255 fhss
BNC 3 \bss {%ss s | {5 [255
BNC 4 W sS Yoss (hos {5 {255
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

Multimeter, scope and signal generator.

Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
DC power supplies.

3 Documentation
¢ Schematics—D1102045-v1

4 Tests 51&@:(_155]

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

™6 (+5v) 19

P8 (+15v)__H\5

TP3 (-15v) =2

PO OK)

42 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED :_\/65 Rear panel LEDs >/{,S
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v]

concentrators. Each tested signal should read 50Q.

Concentrator Signal Pass/Fail
PZT 1X HV PZT readback %‘5 >
PZT 1X Sensor PZT readback %SS
PZT 1Y HV PZT readback \nsS
PZT 1Y Sensor PZT readback P@SS
PZT 2X HV PZT readback Q\SS
PZT 2X Sensor PZT readback Qb%
PZT 2Y HV PZT readback Q\S}
PZT 2Y Sensor | PZT readback @\5 S
Temp Laser Temperature control QSS
Temp Doubler Temperature control @55

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2™ concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4

BNC 1 ks o ss Vess {55 fress
BNC 2 &> fass [ bess ess
BNC 3 thss s P57 [2ss fs5

BNC 4 Pess poss tess Pess (Ass
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

e Multimeter, scope and signal generator.
¢ Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
DC power supplies.

3 Documentation
» Schematics—D1102045-v1

4 Tests S/ F005 5

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and

“PD DC 5-8 OUT™.

41 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) +5

P8 (+15V) <+ 1D

TP3 (-15v) = 1D

TP9(OK)  + >

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED I>/€5 Rear panel LEDs \/&5
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v]

concentrators. Each tested signal should read 50€2.

Concentrator Signal Pass/Fail
PZT IXHV PZT readback eSS
PZT 1X Sensor | PZT readback (AS S
PZT 1Y HV PZT readback tass
PZT 1Y Sensor | PZT readback PK-S S
PZT 2X HV PZT readback &53
PZT 2X Sensor PZT readback @25 >
PZT 2Y HV PZT readback Q\Q%
PZT 2Y Sensor | PZT readback [ss
Temp Laser Temperature control \QS §
Temp Doubler Temperature control pdSS

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front pane] BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail

Cable 1 DUT 2™ concentrator

Cable 2

" PDMon PDMon+4 | PDMon PDMon+4
BNC 1 f\)c: 59 Qx $S {Poss @‘-) ) ﬂ%
BNC 2 (<< {255 fass oy R
BNC 3 e (s 253 [ss (ess
BNC 4 Do Pa >) {5 10055 fess
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

Multimeter, scope and signal generator.
Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

e 2 test cables DB9 to 4xBNC (D1102414-v1).
¢ DC power supplies.

3 Documentation
o Schematics—D1102045-v1

4 Tests X|\)000as>

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator, Equip the TNC inputs
(but not the BNC inputs) of the DUT with 502 terminators. Connect a DB15 (male-female)
between “PD DC 1-4 Out” and “PD DC 5-8 IN”. Connect the test cables to “PD DC 1-4 IN” and
“PD DC 5-8 OUT”.

4.1 Power

Check the voltages on the concentrator power board. The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) ¥ S

TPS (+15V)_H S

TP3(-15v) ~ | S

TP (OK) *+ D

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED /ue ¢ Rear panel LEDs /yfr <
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v1

concentrators. Each tested signal should read 50Q2.

Concentrator Signal Pass/Fail
PZT IXHV PZT readback é S5
PZT 1 X Sensor PZT readback ﬁ 5S
PZT 1Y HV PZT readback 95 S
PZT 1Y Sensor PZT readback @5}
PZT 2X HV PZT readback ﬂs S
PZT 2X Sensor PZT readback @ >33
PZT 2Y HV PZT readback fas S
PZT 2Y Sensor PZT readback @ )
Temp Laser Temperature control @5 >
Temp Doubler Temperature control @55

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of

the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail
Cable 1 DUT 2" concentrator
Cable 2
PDMon PDMon+4 | PDMon PDMon+4

BNC 1 Pa S qu > 25 s Wof ﬂ»’
BNC 2 {oss s Lose Hess Fiss
BNC 3 L o5 /ss Vs fess fiss
BNC 4 (%ss (ss ﬂ ¢ Fess fess
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1 Overview

The slow controls concentrator auxiliary 2 supports 8 photodiodes, 2 temperature control outputs
and 4 axes of PZT readbacks.

2 Test Equipment

s Multimeter, scope and signal generator.

* Second slow controls concentrator auxiliary 2 (D1102045-v1).
Replace the 2 quad photodiode breakout boards with 2 quad TNC/GND breakouts.

2 test cables DB9 to 4xBNC (D1102414-v1).
DC power supplies.

3 Documentation
e Schematics—D1102045-v1

4 Tests < |05

Power up the measurement equipment and connect open the lid of the DUT. Connect a DB37 cable
(male-male) between the DUT and the second slow controls concentrator. Equip the TNC inputs
(but not the BNC inputs) of the DUT with 50Q terminators. Connect a DB15 (male-female)
between “PD DC 1-4 QOut” and “PD DC 5-8 IN”, Connect the test cables to “PD DC 1-4 IN” and
“PD DC 5-8 OUT™.

4.1 Power

Check the voltages on the concentrator power board, The voltage should be within 5% of nominal.
Test that the OK signal is a TTL low (<0.8V).

TP6 (+5V) T

TP8 (+15V)  +1 9

3 -15v) — [ S

TPO(OK) 1 >

4.2 LED
Check that the LED on the front panel and the 3 LEDs on the rear panel are lit.

Front panel LED yff Rear panel LEDs }/’!
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4.3 Testing

Use an Ohmmeter and check the continuity of the signal lines between the two slow controls

LIGO-E1101224-v1

concentrators. Each tested signal should read 5052.

Concentrator Signal Pass/Fail
PZT 1XHV PZT readback ﬂ%s >
PZT 1X Sensor | PZT readback %—3 >
PZT 1Y HV PZT readback ’%5 )
PZT 1Y Sensor | PZT readback 2 S
PZT 2X HV PZT readback '/é‘s 5
PZT 2X Sensor PZT readback ﬂ: SJ
PZT 2Y HV PZT readback 2> S
PZT 2Y Sensor PZT readback pf\S
Temp Laser Temperature control { Zs J
Temp Doubler Temperature control JZ SC

Apply a 1kHz sine wave to each the BNCs of the first test cable while measuring the response with
a scope on the second test cable, at the front panel BNCs of the DUT and at the front panel BNCs
of the second concentrator. Since the 2 photodiode inputs are connected together, the response of
the first 4 front panel BNCs is seen on the next 4 as well.

Pass/Fail

Cable 1 DUT 2™ concentrator
PDMon+4 | PDMon PDMon+4

BNC 1 Fess [css s [iss fsr

BNC 2 flss fass Voss Vss fss

BNC 3 Zss fass Vs fess s
BNC 4 Viss Fiss f=5/ (257 fs




