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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests S|0O3L0OW

The Shutter Control has two D8SOC Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK__ [~~~ Not OK closeOK ¥~ NotOK

Channel 2 open OK " Not OK close OK v Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnel TopenHI =2  V LO_ .\ VocloseHI 9 v 1o .l vy

Chamnel2open HI <V 1O -\ vV closeHI < v 10 . v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK v Not OK Channel 20K ¥~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point - o3 V Readback <oV

Channel 1 Mid set point 2.5__ V Readback _gg_ \Y%

4

Channel 1 Highest set point H. V Readback “l- A%

Channel 2 Lowest set point -630'“/ V Readback _ - C’OZ \%

Channel 2 Mid set point : 2.5V Readback 2'5% \%

Channel 2 Highest set point 140 v Readback up v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 0K © Trigger 1 % Channel 2 OK _,— Trigger 2 v

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chagiel 1 ot HI - vV o -al ¥

Chamnelzont HI 2 v 1o -8 v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest set point __ ° 003 V Readback ©°J v
|5 q
Channel 1 Mid set point 275V Readback 12 \%

Channel 1 Highest set point o? b V Readback 2 5g AV

Channel 2 Lowest set point ©¢7 V Readback GOV
. 2 .25
Channel 2 Mid set point 25V Readback - \Y%

Channel 2 Highest set point 2.b V Readback 2 -SCQ A%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK '/ Not OK Channel 2 OK '/ Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v].

3 Tests 9/(N

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB. ;
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control,
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

v

Channel 1 open OK / Not OK close OK Not OK

Channel 2 open OK _ cdose 0K~ NotOK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO <0.8V).

g5 féﬁ‘? 5 )

Channel 1 open HI vV 1LO V' close HI vV LO \%
-~
5 A 3 J

Channel 2 open HI VvV LO V close HI VvV LO Vv
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK 4 Not OK Channel 2 OK v Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point . 0e 4V Readback +¢0¥ \'%

Channel 1 Mid set point 2.5V Readback __2.34¢CV

Channel 1 Highest set point L H.LQSV Readback 4- L"G‘Z'V

Channel 2 Lowest set point . 004% V Readback ,00¥ V

Channel 2 Mid set point . 2.5__V Readback_2.345 V

Channel 2 Highest set point U'L("; V Readback Y002 v ~ ‘
2.0 =0 Pew Bory 6 huHeRs:sets both PorsTo pled

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 10KV Trigger 1 Z . SobV Channel 2 OK V" Trigger 2 2.50bv

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

§v

Channel 1 out HI VIO .2% V

Channel 2 out HI £ vV LO __;LL vV
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest set point . &% V Readback ,O% Vv
; . 1.3
Channel 1 Mid set point 25V Readback .27 v

Channel 1 Highest set point _ 2, bdl V Readback 2.9 %y

Channel 2 Lowest set point - V Readback \Y%
13

Channel 2 Mid set point 23" V Readback \%

Channel 2 Highest set point V Readback \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

v~
Channel 1 OK Not OK Channel 2 OK Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v].

3 Tests < 20,08

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.

A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Not OK close OK / Not OK

i
/ Not OK close OK +  NotOK

Channel 2 open OK

Channel 1 open OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnel1open®il_ B v 1o .| V closeHI 2 Vv LO_ .| \

Channel 2 open HI ‘5 Y 1LO -~ \ V close HI *j vV LO ( v



LIGO LIGO-E1200340-v1

2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK L~ Not OK Channel 2 0K " Not 0K

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point . (03 V Readback -Co3 'V

Channel 1 Mid set point 2.5V Readback 2. D ¥V

Channel 1 Highest set point L_’\ YV Readback Ll 0 v

Channel 2 Lowest set point - ©O° S V Readback - &>V
Channel 2 Mid set point 2.5 'V Readback 2- N \Y
Channel 2 Highest set point Y4406 V Readback N 90 v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK Trigger 1 -2 v Channel 2 OK Trigger 2__ &> V

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellout HI 2> v Lo 22 v

Channel 2 out HI S v 1o PR
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest set point - &0 J V Readback <CO3  V
Channel 1 Mid set point 5 V Readback [. 5 V

Channel 1 Highest set point 2.6 V Readback % 5?; A%

Channel 2 Lowest set point 03V Readback - Co3 vV
. . 1.3 . w

Channel 2 Mid set point - 25 V Readback | .= \%

Channel 2 Highest set point 76 V Readback 2. 52{ v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.
Channel 1 OK / Not OK Channel 2 OK v Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests S 203 (09

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK ‘/Not OK close OK ~ Not OK

Channel 2 open OK ﬂ OK close OK Aot OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

ChamnellopenHI 9  V LO__ .l V closeHI < V1O .| v

Channel 2 open HI 6 V LO a V close HI j vV LO -\ \%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Chasinsl i OF 1 Nat OK Channel 2 OK L~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel I Lowest set point __« /)53 V Readback G662 V

Channel 1 Mid set point 25V Readback 2>l

Channel 1 Highest set point q.4 V Readback l kf A%

Channel 2 Lowest set point (0> S V Readback _ 0 >V

Channel 2 Mid setpoint . 25V Readback 2 Sy
- it .07 LA

Channel 2 Highest set point (. V Readback -\ . \%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
52
Channel 1 0K ¥ Trigger 1976 v Channel 20K+~ Trigger 2. 5D v

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chmmned ook Wr_ S VIO 3* v

Channel2out HI_ 5 VL0 -2 v



LIGO LIGO-E1200340-v1

Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point 2%V Readback -(r>> V
[.> "
Channel 1 Mid set point >V Readback (- 5 \%

Channel 1 Highest set point ; o v Readback Q ' 5% \%

Channel 2 Lowest set point 0>V Readback yes I

\.. .
Channel 2 Mid set point 25V Readback -0 V

Channel 2 Highest set point 2 & V Readback 2 Sg v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK 3 Not OK Channel 2 OK Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
o Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v].

3 Tests<s 1205610

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK & NotOK doBOK LY Netok

close OK / Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 2 open OK ‘/ Not OK

Channel TopenHI 5 v 10 .\ vV closeHI > Vv 10 | v

Channel 2 open HI 5 vV 10 - { V close HI 5 V LO | \%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK L~ Not OK Channel 2 OK 1/Not 0K

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point 002  V Readback - S v

Channel 1 Mid set point 2.5V Readback 2.3% V

(B
Channel 1 Highest set point H v Readback ﬂ W

: G2 2
Channel 2 Lowest set point V Readback - Y00 \'%
Channel 2 Mid set point : 2.5V Readback 2.-3% v

Channel 2 Highest set point o V Readback “‘l.LH) v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK v Trigger1 209y Channel 2 OK v~ Trigger 2 . Yy

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellouf HI 2 VIO 22 W

Channel 2 out HI_ 5 v Lo L& vy
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel I Lowest set point _ * ¢US5 V Readback <257V

]'3 [’
Channel 1 Mid set point 5% V Readback -S>V

Channel 1 Highest set point 2(# V Readback 298 v

Channel 2 Lowest set point ¢ %3 V Readback <07 'V
P :
Channel 2 Mid set point 2-;_ V Readback / j \%

Channel 2 Highest set point 9. b V Readback ,? 5 Eg \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.
/Not OK Channel 2 OK ‘A{)t OK

Channel 1 OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
o Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests S(263s ]

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK il Not OK close OK ‘/ Not OK
Channet Sopen DR 57 KOk close OK L~ NotOK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1openHI 2 vV LO . | 'V closeHI > Vi .l v

Channel 2 open HI O vio .l vVesem 2 vio -l v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

v

Channel 1 OK \/ Not OK Channel 2 OK Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the
set point. Write down the voltages for

Channel 1 Lowest set point . ¢s> SV Readback -CoS vV

Channel 1 Mid set point 25V Readback 2+ oV

Channel 1 Highest set point Y. ("L"‘ V Readback Ll My

Channel 2 Lowest set point 0>V Readback 0>V

Channel 2 Mid set point ‘ 2.5 V Readback J- ) \%
Channel 2 Highest set point (.Y _ V Readback ‘(. Vv

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK v Trigger 1 5 A% Channel 2 OK / Trigger 2 . 5 v

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellout HI 2 V L0 - 2% v

Channel 2 out HI ¥, vV LO ‘_Z Vv
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point .©>3 V Readback 003V
\. 2

Channel 1 Mid set point 25 'V Readback E 3 \Y%

Channel 1 Highest set point Q ’ 3 V Readback 2 5 v

Channel 2 Lowest set point {002V Readback 07 v
-5

Channel 2 Mid set point 25V Readback_ ")V

Channel 2 Highest set point Q : 5 V Readback ¢ 5 v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK v/Not OK

Channel 2 OK / Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v].

3 Tests 51203612

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK v Not OK close OK / Not OK

K /Not OK close OK ‘/ Not OK

Channel 2 open O

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

ChamellopsiHI 2 V10 -\ vassemm 5 vio *' v

Channel 2 open HI 5 V LO_ .| V close HI 5 vV LO . \ Vv
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK i"/Not OK Channel 2 OK. / Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point _ ~<o > V Readback =62 V
Channel 1 Mid set point 25 'V Readback 2 3 \%
Channel 1 Highest set point . v Readback Lf-t"( v
Channel 2 Lowest set point 002 V Readback , 35V
Channel 2 Mid setpoint - 2.5V Readback 7.15 V

Channel 2 Highest set point Y.l V Readback t(.LI A%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
=l Y . :
Channel 1 OK Trigger 1 _- \% Channel2OK [~ Trigger 2 .9 V

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chanmel1out HI 2 V LO - XX Vv

Channel 2 out HI b VvV LO . ;l Vv
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest set point _ -©¢e. sV Readback OGSV

|- -
Channel 1 Mid set point ,;-.%mv Readback J= 2 %

2.b
Channel 1 Highest set point .4tV Readback 258 v

Channel 2 Lowest set point _~©¢ 5V Readback _.(xo3 V

ie
Channel 2 Mid set point -2—%_ V Readback /- > Vv

Channel 2 Highest set point 2 . Vv Readback é - .SE{ \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 0K {~"Not OK Channel 2 OK &~ Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests S ))0O3L 12

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK l/ Not OK close OK / Not OK
/
Channel 2 open OK m OK close 0K “ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO <0.8V).

5
Channel 1 open HI vV LO__ . ( V close HI ‘-5 VvV LO X A%

Chamnel2openHI > V 10 .| Vdosemt 9 vio .| v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK \/Not OK Channel 2 OK L/Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point .0 3V Readback o 3 A%

Channel 1 Mid set point 25V Readback 2- SV

L
Channel 1 Highest set point [ G v Readback “1. [ v

Channel 2 Lowest set point _.ce>.2 V Readback <03 V

Channel 2 Midsetpoint 25 V Readback 239 Vv

Channel 2 Highest set point ‘7. b V Readback ‘(. (_’1 A%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK ./ Triggerl .5 Vv Channel 20K V- Trigger 2 -2V

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel Lout HI <2V LO AL v

2F

Chamneloone B 5 % IO \
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest set point 03 V Readback  .o063 V
Channel 1 Mid set point _.\Jr;m V Readback -3 v
Channel 1 Highest setpoint D -l V Readback 2.5 Vv
Channel 2 Lowest set point .03 V Readback .co™ V
Channel 2 Mid set point ﬁ__é—?_ V Readback \. S V

Charmel 2 Highestsetpoint 2 -b v Readback_2-D v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK l‘/Not OK Channel 2 OK /Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v].

e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests 5 /2 03 1Y
The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.

A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK / Not OK close OK (il Not OK

v Not OK

Channel 2 open OK v Not OK close OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1open HI__ S v 1O - | VodoeseHI 5 vio -\ v

Channel 2open HI ~2 vV LO_ - | V coseHI 5 v Lo -\ \%



LIGO LIGO-E1200340-v1

2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

‘/Not 0K

Channel 1 OK i/Not OK Channel 2 OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point . @63 V Readback 20 vV
Channel 1 Mid set point 2.5V Readback 2. L{( \%
Channel 1 Highestsetpoint _ “\-&  V Readback Y.'® V
Channel 2 Lowest set point 0> V Readback ©©2 Vv
Channel 2 Mid set point 25 'V Readback 2. L( j A%
Channel 2 Highest set point _ 1.L 'V Readback - Y v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the
trigger voltage with a meter connected to J1.

Channel 1 OK v Teigoar1_» 3 ¥ Channel2 OK " Trigger 2 - D V

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellout HI _— vV Lo .22y

Channel 2 out HI \5 vV LO 022 v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

=

Channel 1 Lowest setpoint -0  V Readback - OO0 V
Channel 1 Mid set point 25 V Readback '-47 A%

Channel 1 Highest set point 2 1% V Readback 2 D ? v

Channel 2 Lowest set point 005 v Readback " OO v

1.3

25~ V Readback (.29 vV

Chaniel 2 Highestsetpoint 2 bV Readbusk  7.5¥ v

Channel 2 Mid set point

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK ’-/Not OK Channel 20K~ Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v].
e 2 Uniblitz shutters
e Board Schematics — D1102312-vI.

3 Tests S\)0O3Li S

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK / Not OK close OK / Not OK

Channel 2 open OK .~ NotOK cdose 0K~ NotOK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

ChannellopenHI 5 v 10 ! v odesemn <& . vio .| v

Channel 2 open HI S vio -\ v doseH 5 vww -l v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK "/Not OK Channel 2 OK Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point <00 V Readback <) vV
Channel 1 Mid set point 25 'V Readback 2.5% \%
Channel 1 Highest set point Lf(o V Readback L( . LW v
Channel 2 Lowest set point OO3 V Readback 00> v
Channel 2 Mifestpoink - 25, %' Readback ) D1 ¥

Channel 2 Highest setpoint _ .0V Readback .43 v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK / Trigger 1 . 5 \% Channel 2 OK /Trigger 2 - 5 v

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnellout HI <2 V LO Q& v

Channel2out HI_D v 10_-21 v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest set point 003 V Readback 0> V
{: 4
Channel 1 Mid set point 42 v Readback -2 v
Channel 1 Highest set point 2.0 V Readback 2 5 57 A%
Channel 2 Lowest set point -0 v Readback B Y
: _ -3
Channel 2 Mid set point 235V Readback | .. 1 v

Channel 2 Highest set point 2. V Readback 2457 \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK ;/Not OK Channel 2 OK At OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v].

3 Tests < (ypoxeio

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output,

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

/ Not OK close OK \/ Not OK

Channel 2 open OK / Not OK close OK / Not OK

Channel 1 open OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO <0.8V).

ChannellopenHI 2 VvV 10_ |  vasem S vio [ v

Channel 2 open HI 5 vV LO l V close HI j VvV LO , \Y%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK I/Not 0K Channel 2 OK  «—Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point . ¢»05  V Readback OO >V
Channel 1 Mid set point 2.5 'V Readback 2-3% v
Channel 1 Highest set point 4., V Readback Ua% v
Channel 2 Lowest set point U >V Readback .exoj  V
Channel 2 Mid set point 2.5V Readback 2 Sy
Channel 2 Highest set point S, G V Readback 1. L\ v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the
trigger voltage with a meter connected to J1.

ChannellOK‘/ Trigger 1 _ - 5 v Channel 2 OK /Trigger 2 _. 5 \'

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnellout HI .2 V LO -2% Vv
Channel2out HI .D V 10 , 2o ¥
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point QO3 V Readback -C0CJ v

Channel 1 Mid set point é-;_ V Readback .29 v

Channel 1 Highest set point 2L v Readback ~2- S v

Channel 2 Lowest set point _* > V Readback 60> V
- s .29

Channel 2 Mid set point 25~ V Readback " v

Channel 2 Highest set point ,,2 [ v Readback 2 . 5 \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK i/ Not OK Channel 2 OK r/ Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v].
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests Si263017

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK_ &~ Not OK closeOK .~ NotOK

close OK "/ Not OK.

Channel 2 open OK .~ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO <0.8V).

ChannelTopen Bl 2 v IO} v dowrmi 3 vie -1 ¥

Channel 2 open HI \5 vV LO__ . L V close HI \5 vV LO - I \%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK \/Not OK | Channel 2 OK <~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point ¢35 V Readback .C0 > V
Channel 1 Mid set point 2.5 'V Readback ,2 317 v
Channel 1 Highest set point .G V Readback Sl v
Channel 2 Lowest set point QO 2V Readback  -©0O3 V
Channel 2 Mid set point . 2.5V Readback 2 39 \%
Channel 2 Highest set point H). L V Readback 4.4 \%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK l/ Trigger 1 _- 5 \Y% Channel 2 OK i'/Trigger 2 ) \Y%

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Shannel 1 out T D g1 O w

Channel 2 out HI \5 vV LO_ - D‘z v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest setpoint _-((>> V Readback CO> V

: . - )
Channel 1 Mid set point 25 V Readback |- 1 v

Channel 1 Highest set point 2 L V Readback A 5 v
Channel 2 Lowest setpoint _+ €0 >V Readback 003V
_ , .3 i 3
Channel 2 Mid set point 25V Readback |. \%
Channel 2 Highest set point 2 b V Readback J j \'%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK L~ Not OK Sl OK. b MoK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v]1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests ¢, 39

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.

The monitor LEDs on both the Controller and Tester should change states.
Channel 1 open OK ___,~ Not OK close OK '/ Not OK

Channel 2 open OK vt Not OK close OK |~ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 open HI S vio | vedsm S v IO v

l

Channel 2 open HI 5 vV LO - V close HI vV LO - ’ v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK L/Not OK Channel 2 OK Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point @0}V Readback -©CJ V
Channel 1 Mid set point _ 25V Readback 2 BQ v
Channel 1 Highest set point 4.0V Readback ‘Ll v
Channel 2 Lowest set point - &)V Readback -0© 7V
Channel 2 Midsetpoint 2.5 'V Readback 2- 3 3 \Y%

Channel 2 Highest set point .6 V Readback ‘| j v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK Trigger1 - D V Channel 2 OK éigger 2 "Dy

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnellout HI = VvV LO 2% v

(2]
Chamnel2out HI -2 v L0 -92 v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest set point 003V Readback . 05 v
1S '
Channel 1 Mid set point 25~V Readback . 3 v

Channel 1 Highest set point ’2 6 V Readback 2 - 5 A%

Channel 2 Lowest set point -¢26S ~ V Readback XDV

\-3
Channel 2 Mid set point 4% Y Readback |+ 3 W

Channel 2 Highest set point 2 L V Readback 2 . \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK \/Not 0K Channel 2 OK v Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
o Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests< (lOS(o/f

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK “/Not OK  close OK v Not OK

Channel 2 open OK ‘/Not OK_ close OK / Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channeliopenil 9. vio -l Vdwemr S5 vio I v

Channel2openHI S v LO_. ! v closeHI 5  V LO - ’ v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK 4t OK Channel 20K~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the
set point. Write down the voltages for

Channel 1 Lowest set point #¢=** 5> V Readback .co=3 V
Channel 1 Mid set point 25 'V Readback zg \%
Channel 1 Highest set point L[ . (ﬂ V Readback L} ,le Vv
Channel 2 Lowest set point "¢~ 3V Readback -¢03 v
Channel 2 Mid set point 2.5 V Readback Z qu
Channel 2 Highest set point _“[.(  V Readback Y My

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK i/Trigger 1 5 \'% Channel 2 OK Trigger 2 . ] \"

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI 5 VvV LO :Dol Vv

Channel 2 out HI\5 vV LO '202 A%
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point *03  V Readback @S>V

|3 .
Channel 1 Mid set point -2-5- V Readback | J ¥

Channel 1 Highest set point ; 5 V Readback ﬁg 5 A%

Channel 2 Lowest set point \GC& V Readback <>~ v

oo
Channel 2 Mid set point 95— V Readback ] O V

Channel 2 Highest set point Q\S V Readback ,2 . 5 \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK / Not OK Channel 2 OK i/Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests <5 030,20

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK ‘/Not OK close OK / Not OK

close OK ‘/ Not OK

Channel 2 open OK t/ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V),

Channel 1 open HI 5 VvV LO - V close HI e VvV LO / Vv

Channel 2 open HI - V LO_ . ( V close HI - V LO_ - I A%



LIGO LIGO-E1200340-v1

2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK '-/Not OK Channel 2 OK i~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point (22 V Readback .03V

Channel 1 Mid set point 2.5V Readback 2-19 v

Channel 1 Highest set point t’(o V Readback u. Y v

Channel 2 Lowest set point Q02D Readback -CC> v

j¢
Channel 2 Mid setpoint . 2.5V Readback 2. |l v

i A
Channel 2 Highest set point L1(’ V Readback LI- \ v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK .~ Trigger 1 _5 A% Channel 2 OK /Tﬂgger 2 *5 A%

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Clamel ook HE % vV 10 24 %

20

Channel2out HI 5 v 10 & v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest set point =23V Readback w03 V
. . .5 29
Channel 1 Mid set point 2%V Readback |- %
Channel 1 Highest set point __2-& Vv Readback < - S v
Channel 2 Lowest set point 08 V Readback _¢o0” V
Channel 2 Mid set point 25V Readback 1 Q v
Channel 2 Highest set point 2.l V Readback 2 J v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channél 1 OK "'/Not OK Channel 2 OK ‘/Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.

e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests <)oy =.9(

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.

The monitor LEDs on both the Controller and Tester should change states.
Channel 1 open OK .~ Not OK close OK v~ Not OK

Channel 2 open OK il Not OK close OK .~ NotOK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1open HI_ 5 v 1o . | V closeHI 5 v 1o .| \%

Channel 2 open HI \5 VvV LO / V close HI S VvV LO / A%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK = Not OK Channel 20K ¢~ NotOK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the
set point. Write down the voltages for

Channel 1 Lowest set point - (X235 V Readback - CC D> v
Channel 1 Mid set point 2.5V Readback _ My

.7
Channel 1 Highest set point gl(ﬂ V Readback L\- \ \%

Channel 2 Lowest set point _+ (OO 'V Readback OO PV
Channel 2 Mid set point 25V Readback 2.°11 v
Channel 2 Highest set point (‘f vV Readback L"\-l A%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK Trigger 1 _ - > Vv Channel 2 OK ‘/Trigger 2 - > \'

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellout HI D V LO_.Q) Vv

Chamel oy B3 W LO_akeb W
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest set point - (DS V Readback o>y

LD
Channel 1 Mid set point 25—~ V Readback I 3 v

Channel 1 Highest set point é‘ Lo v Readback .2 5? A%

Channel 2 Lowest set point (0> v Readback 0> vV

)3 3
Channel 2 Mid set point —25~ V Readback | \%

Channel 2 Highest set point 2 (o V Readback 2 5g v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK /Not OK Channel 2 OK Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 TeStsjfolC)S(g;ZQ
The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.

A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK__ ¥~ Not OK close OK v~ NotOK
Channel 2 open OK / Not OK close OK v Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO <0.8V).

Chamnel Topen HI 22 vV 10 -l vV cosemi D vio - v

Channel 2 open HI 5 vV 10 ¢ I» V close HI \5 vV LO_ ° I A%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK __i Not OK Channel 2 0K+ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point » OO Sy Readback OO_? \%
Channel 1 Mid set point ___ 25V Readback 249 v
Channel 1 Highest set point L, (9 V Readback L'/ . \%

Channel 2 Lowest set point ' O3V Readback - ©COS vV

C
Channel 2 Mid set point . 2.5V Readback p? 99 \Y%

-
el P destsbpoik 0 V Beslbecke B 1 ¥

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK ‘/Triggerl 3 v Channel 2 OK Ar 2. “ 2 \Y%

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellout HI - Vv L0 22 v

Chaonél 266t BT o 'V LO 92 v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point ¢ (00>  V Readback 0O >V

=~ V Readback |- > Vv

Channel 1 Mid set point
Channel 1 Highest setpoint _Z-(>___V Readback <7 5 v
Channel 2 Lowest set point . e 3V Readback -]V
Channel 2 Mid set point _J%:'S'_V Readback (.2 V
Channel 2 Highest set point o (o V Readback A 5 \%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK  ~ Not OK Channel 2 OK  L—Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter

e Oscilloscope
e Shutter Controller Tester — D1200449-v].

e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests 5\3c36-27

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK / Not OK close OK / Not OK

close OK ‘/ Not OK

Channel 2 open OK I/ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 open HI \5 v Lo . | V close HI S vV LO_ - ) \%

Chamnel2openHI 9  V LO .| Vv closemi SV 10 Ay
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK__ .~ Not OK Channel 2 0K 2—" Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point (0% V Readback - Oo3 Y
Channel 1 Mid set point 25 V Readback 21 v
Charmiel | Hishestsstpott 10 v Readback A v
Channel 2 Lowest set point ~_* OGS V Readback 0o TV
Channel 2 Mid set point 2.5__V Readback 2 L1 v
. 5 ‘-«} b L
Channel 2 Highest set point g V Readback f’l l AV

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 0K+ Trigger1 . S v Channel 2 OK &~ Trigger 2 - =V

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel lout HI_ 5 Vv LO 2y
22,

Channel 2 out HI 5 V LO
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest set point ¢ ©6 35 V Readback @035 V
1.2 5
Channel 1 Mid set point 2%V Readback |. %

Channel 1 Highest set point 2(& V Readback L 5 v

Channel 2 Lowest setpoint - @05V Readback G2V

Channel 2 Mid set point 25~ V Readback | -

Channel 2 Highest set point 12 b V Readback 4 2 \Y%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK ot OK Channel 2 OK /?J;t OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-vI.

3 Tests
SRoRGIY
The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.

A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.

The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK ‘/I\Tot OK closc OK o Not OK

close OK / Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 2 open OK " Not OK

Channel Topen . —2 ¥ Xig_s VocoseHl S5 vio .t v

Channel 20pen I <2 v 10 " | Vs 2 vio < v



LIGO LIGO-E1200340-v1

2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK I/ Not OK Channel 2 OK / Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the
set point. Write down the voltages for

Channel 1 Lowest set point _ -O0S vV Readback - 003 Vv

Channel 1 Mid set point 2.5 'V Readback 2. Ll \Y%
[y
Channel 1 Highest set point Ll& V Readback / / A%

Channel 2 Lowest set point (¢ SV Readback ¢ 00> \"%

Channel 2 Mid set point . 2.5V Readback 2.9 \Y%
Channel 2 Highest set point L/G V Readback t}. L} A"

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 2 OK 4gger 2 \

Channel 1 OK Trigger1 'V =

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI 5 v Lo QL v

Channel 2 out HI j VvV LO ‘;' ‘)/ Vv
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest set point <065V Readback (03 v

1.2
Channel 1 Mid set point 25— V Readback |- 3 \4

Channel 1 Highest set point R V Readback p? s v

Channel 2 Lowest setpoint (23 V Readback ‘®C > v
Lo ®
Channel 2 Mid set point 25V Readback /'~ Vv

Channel 2 Highest set point 2.b V Readback 2 j v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.
Channel 1 OK Not OK Channel 2 OK. ‘/Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v].
e 2 Uniblitz shutters
e Board Schematics — D1102312-vI.

3 Tests S{Q03625

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK Aot OK close OK i Not OK
Channel 2 open OK l/ Not OK close OK ‘/ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chanmel lopenHI_ 5 v 10 ! Vocosemi_ 2 vio -l v

Channel 2 open HI 5 VvV LO . ’ V close HI <3 vV LO_ = ) A%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK sl Not OK Channel 2 OK o Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point ~ 00 S V Readback (03 V

Channel 1 Mid set point 2.5 V Readback »? ‘ (7 v

Channel 1 Highest set point LI ' la V Readback L’} -Ll Vv

Channel 2 Lowest set point ~_° 063 v Readback -G¢) Vv
i - 2 Y
Channel 2 Mid set point , 2.5V Readback - v

{/ ¢
Channel 2 Highest set point L), &V Readback /. / A%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK '/T rigger 1 __ - = \Y Channel 2 OK 1/T rigger 2 - 2 g

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI 5 vV LO - »202 A%

Channel 2 out HI P, vV LO ;98. \Y%
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest setpoint _ -G53V Readback o3 V
: ; el 2
Channel 1 Mid set point —2-5 'V Readback [ \%

Channel 1 Highest set point 9.0 v Readback 2.5 v

Channel 2 Lowest setpoint _<0¢ 3V Readback . c3 V

1~ >
Channel 2 Mid set point 25 V Readback "D v

Channel 2 Highest set point 2 (o V Readback o -‘,bn} v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK m OK Channel 2 OK. m OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
¢ 2 Uniblitz shutters
e Board Schematics — D1102312-vI.

3 Testss ) pseoc

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK o~ Not OK close OK___+~ NotOK

Channel 2 open OK L Not OK close OK /Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 open HI \5 v 10 .| V close HI =] . V1O [ A%

Channel 2 open HI 5 vV LO_ - [ V close HI D vV LO = ( A%
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK  «—" Not OK Channel 2 OK ¢~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel 1 Lowest set point ¢ GO03 V Readback 0075 v
Channel 1 Mid setpoint 2.5V Readback <-7 'V
Channel 1 Highest set point ) lo V Readback H L I v
Channel 2 Lowest set point - 3 V Readback Co3 v
Channel 2 Mid set point 2.5V Readback 2- if v

Channel 2 Highest set point Llf [,V Readback L/ R ] A%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 10K 1" Trigger1 .9 ¥ Channel 20K ¥ Thager 3. .0 ¥

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI 5 VIO .02 V

el Zost HL 25 W 10 ~od= W



LIGO LIGO-E1200340-v1

Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the
set point. Write down the voltages for

Channel 1 Lowest setpoint _* OO v Readback ' OO v

1-3 )SV

Channel 1 Mid set point 25 'V Readback
Channel 1 Highest set point 2.6 V Readback A - 3 v

Channel 2 Lowest set point ‘OO  V Readback -©¢> Vv

I_B 3
Channel 2 Mid set point 25~ V Readback |\ - %

Channel 2 Highest set point ,2 b V Readback .3 A%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK ¢~ Not OK Channel2 OK .~ Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e QOscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v].

3 Tests s 00306271

The Shutter Control has two D8S0C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.

A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK _; ~ Not OK close OK Not OK

Channel 2 open OK v Not OK close OK ~ Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnel 1open HI 5 vV 10 .| V doseHI =~ V LO v

Channel2openHI 2V LO__ ' | Vv cdoseHl_ 2  vi10o ./ v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK 4t 0K Channel 2 OK. /Not 0K

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest setpoint - 503V Readback < ©© 3V

Channel 1 Mid set point 25V Readback _2-9 v
Channel 1 Highest set point “.b V Readback 4 -"Z A%
Channel 2 Lowest set point . (30 V Readback_-©O> V
. . 5 L(
Channel 2 Mid set point 2.5 'V Readback : v

Channel 2 Highest set point L/- La V Readback H;L( A%

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

. ..
Channel 1 OK / Trigger 1 - =) V Channel 2 OK Trigger 2 - = \%

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI 2 VIO AL ¥

fa
Channel 2 out HI vV LO L v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point _.(003 V Readback -0 D V

{2 ;
Channel 1 Mid set point 25~ V Readback ). S 'V

Channel 1 Highest set point 2 & V Readback ,2 : 5 Vv
Channel 2 Lowest setpoint _-(03  V Readback . 002 V
Channel 2 Mid set point 25 V Readback 1 < \%

Channel 2 Highest set point 2. V Readback é 2 v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.
‘/Not OK

Channel 1 OK Aot OK Channel 2 OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests 5)20300%

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic weorks. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK v Not OK vl close OK &~ NotOK

Channel 2 open OK 2 N closeOK ~~ NotOK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 open HI 5 v 10 - [ V close HI S vV LO_ - ( A%

Channel2open HI >V LO 1 v oesem B v 1o 3 v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK L~ Not OK Channel 2 0K~~~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point - ©©3 V Readback - &0 J V
Channel 1 Mid set point 25V Readback 2| v
4. .Y

Channel 1 Highest set point =& V Readback €& v

Channel 2 Lowest set point -~ 05 V Readback 003 vy
Channel 2 Mid setpoint . 25 V Readback Z:° Vv

Ly L
Channel 2 Highest set point Ll- lz  V Readback l. I A\

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

Channel 1 OK l/Triggerl \ Channel 2 OK '4gger 2 %

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channellout HI <2 V10 Q2 v

Channel 2 out HI ‘) VvV LO ;)’ V
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for
Channel 1 Lowest set point - <O 3V Readback 03V
Channel 1 Mid set point 25 V Readback (- A
Channel 1 Highest set point 2. b V Readback -2 5 v
Channel 2 Lowest set point - ©C -V Readback "¢O™> V
-
Channel 2 Mid set point 5~ V Readback |. > V

el Hichestietpolne @~ ¥ Realbmke 2. 3 ¥

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.
/Not 0K

Channel 1 OK /Not OK Channel 2 OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests < ) )2030:29

The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.-

Channel 1 open OK ’/ Not OK close OK Not OK

7

Channel 2 open OK Not OK close OK Not OK

ANAN

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 open HI 5 vV LO L V close HI ﬁ vV LO l A%

G

Channel 2 open HI \5 vV LO - ‘ V close HI VvV LO «v[ A"
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK t/Not OK. Channel 2 0K L~ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for

Channel 1 Lowest set point OO 2V Readback (XD ’2 vV

L:
Channel 1 Mid set point 25V Readback 2.1 v

Channel 1 Highest set point ¢ {, 'V Readback L’fk( \Y%
Channel 2 Lowest set point  <©O3  V Readback .CO3 V

Channel 2 Mid set point 2.5V Readback 02 - Lf A%

Chanel 2 Highestsetpoint - bV Readback .4 v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.

“/Triggerl j v Channel 2 OK ‘/Trigger 2 ¢ 5 \%

Channel 1 OK

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI D v io - af& vV

Channel2out HI &  V 1O - 22 vy
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest setpoint < >3 V Readback ©©7 Vv
b D S
Channel 1 Mid set point 25V Readback 1= \V/

Channel 1 Highest set point QCQ V Readback Q : 5 Vv
Channel 2 Lowest set point - ((>3  V Readback 02V

|5
Channel 2 Mid set point S W Restback l: 2 ¥

Chennel 2 Highestsetpoint (> 'V Readback 2 D v

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK Not OK Channel 2 OK / Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v1.
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests <0350

The Shutter Control has two D8SOC Shutter Drivers mounted on the main PCB.

The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.
A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK___+” Not OK closeOK__~ NotOK
Channel 2 open OK. 4 OK close OK "  NotOK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

ChannellopenHI 5 V10 | V closeHI 2 Vv 1o .| s

Channel 2 open HI 5 vV LO_ . ’ V close HI > vV LO_ - ‘ \Y%



LIGO LIGO-E1200340-v1

2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK i~ Not OK. Channel 2 OK &~ NotOK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the
set point. Write down the voltages for

Channel 1 Lowest set point - ©©3 V Readback - €3 v
Channel 1 Mid set point 2.5 'V Readback o L{ \%
Channel 1 Highest set point LI (> V Readback L)‘ 4 v
Channel 2 Lowest set point ~_ ~ 02V Readback -©C7
Channel 2 Mid setpoint . 2.5V Readback 2. 1 Vv

Channel 2 Highest set point Y.l v Readback 4.9 v

3) Verify that when a threshold voltage is applied the shutter closes. Set the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK o+~ Triggerl . S vV Channel 20K v Trigger 2 -5V

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Chamnellout HI D V LO - 2A~v

Chamsl 2ot Bl 2 v 10 ‘2 v
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point -c6®  V Readback -w03  V
. L3 C 3
Channel 1 Mid set point -2:5- V Readback | - A

Channel 1 Highest set point 2 .V Readback 2 D Y

Channel 2 Lowest set point . &cS  V Readback <005V
| >

Channel 2 Mid set point 55 V Readback )} > Vv

Channel 2 Highest set point 2.6 V Readback Q "3 A%

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK  L—Not OK Channel 2 0K “— Not OK
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1 Introduction
The following test procedure describes the test of proper operation of the shutter controller.

2 Test Equipment
e Voltmeter
e Oscilloscope
e Shutter Controller Tester — D1200449-v].
e 2 Uniblitz shutters
e Board Schematics — D1102312-v1.

3 Tests S116363)
The Shutter Control has two D880C Shutter Drivers mounted on the main PCB.
The Shutter Controller Tester should be powered up and plugged into the powered Shutter Control.

A Uniblitz shutter should be connected to each output.

1) Verify that the basic logic works. Toggle the open and close switches for both drivers.
The monitor LEDs on both the Controller and Tester should change states.

Channel 1 open OK i Not OK close OK '/ Not OK

'/ close OK '/ Not OK

Channel 2 open OK Not OK

Verify with a voltmeter that the front panel BNCs read the correct TTL levels, when
toggling open and close. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 open HI = v 10 . | V closeHI 9 vV LO ! v
-
Channel 2 open HI > V LO \ V close HI / VvV LO - f v
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2) Verify that with no threshold voltage applied the shutter does not close. Set the
threshold pot at minimum and verify the voltage is zero with a meter connected to J1. Now
ramp the PD pot from minimum to maximum, the monitor LEDs should not change state.

Channel 1 OK / Not OK Channel 2 OK ‘/ Not OK

Verify with a voltmeter that the front panel BNC readback shows the correct photodetector
voltage levels, when ramping. The photodiode voltages at the BNC should be 5% below the

set point. Write down the voltages for
Channel | Lowest set point w2 VY Readback .oo ) V
Channel 1 Mid setpoint 2.5V Readback ./ V
Channel 1 Highest set point Y.l V Readback Rl \'%
Channel 2 Lowest set point 00D v Readback -GV
Channel 2 Midsetpoint 2.5 'V Readback 2 L[ Vv

Channel 2 Highest set point L’{ UV Readback ‘| ot v

3) Verify that when a threshold voltage is applied the shutter closes. Sct the threshold pot
at 2.5 volts and verify with meter connected to J1. Now ramp the PD pot from minimum to
maximum, the shutter should close and the the monitor LEDs should change state, read the

trigger voltage with a meter connected to J1.
Channel 1 OK %riggerl Sy Channel 2 OK /Trigger 200y

Verify with a voltmeter that the front panel OUT BNCs read the correct TTL levels, when
toggling the shutter. Write down the voltages (TTL HI > 2.0V and TTL LO < 0.8V).

Channel 1 out HI 5 vV LO 2% Vv

Channel 2 out HI 2 VvV LO \%
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Verify with a voltmeter that the front panel BNC readback shows the correct threshold
voltage levels, when ramping. The threshold readback voltages should be the same as the

set point. Write down the voltages for

Channel 1 Lowest set point (T Y Readback ©C% v
)s 3 |
Channel 1 Mid set point “75 __V Readback |- > v

Channel 1 Highest set point 25 V Readback 2 5 %

Channel 2 Lowest set point - < 7 V Readback - @¢3 Vv

(-3
Channel 2 Mid set point SV Readback -2 v
Channel 2 Highest setpoint 20V Readback < 2V

4) Verify that when close is applied the shutter stays closed. Mount a 50 terminator to the
front panel close BNC. Set the threshold pot at 2.5 volts and verify with meter connected to
J1. Now ramp the PD pot from minimum to maximum, the shutter should stay close for all

voltages.

Channel 1 OK Not OK Channel 2 0K &~ Not OK
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