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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channeis per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
¢ Tester—DI1101141-v1

4 Tests <\ (>399]

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+5V)__ T2 Y%

4.2 Testing

4.2.1 LSC variant
Connect +18V to the LSC demodulator concentrator, Check that the LED on the front panel is lit.

Front panel LED /\/( S
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50€2. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

L

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Prasle ail
1/DB9 BNC 1/LO1 (half amplitude) Pes
1/DBY BNC 2/ RFI sy
1/DBY BNC 3/LO2 Prss
1/DB9 BNC 4/ RF2 Pr.s D)
1/DB15 BNC 1/RF1 (full amplitude) (2sS
1/DBI15 BNC 2/LO1 <<
1/DBI15 BNC 3 /RF2 Hss<
1/DB15 BNC 4/L02 Ass
1/DB15 OK switch / OK12 LED (LED1) 2 <<
1/DB15 SGNI1 switch / SGN1 switch-@EP2)Y [ |) 2 2SS
1/DB15 SGN2 switch / SGN2 switch (EED3YL_F | ¥ fcs 5
2/DB9 BNC 1/LO3 ls <
2/DB9 BNC 2/ RF3 Yoon
2/DBY BNC 3/LO4 Ess
2/DBY BNC 4 / RF4 (/. -
2/DB15 BNC 1/RF3 F s <
2/DBI5 BNC 2/LO3 223
2/DBI15 BNC 3 / RF4 los<,
2/DBIS BNC 4 /LO4 fes<
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2/DB15 OK switch / OK34 LED (EEB4) LE D Q»\y}
2/DB15 SGN1 switch / — Q:Ss
2/DB15 SGN2 switch / — é S¢
3/DB9 BNC 1/L05 fess
3/DB9 BNC 2 / RF5 <5
3/DB9 BNC 3/LO6 Fsr
3/DB9 BNC 4 / RF6 e
3/DB15 BNC 1/RF5 ()-«)r
3/DBIS BNC 2/LO5 Vo5 §
3/DBIS5 BNC 3 / RF6 Pese<
3/DBI1S BNC 4/L0O6 fis s
3/DBIS OK switch / — Ps s
3/DBIS SGN1 switch / — {5
3/DBIS SGN2 switch / — fss
4/DB9 BNC 1/L07 Cos <
4/DB9 BNC 2/ RF7 £s5
4/DBY BNC 3/LO8 foss
4/DBY BNC 4/ RF$ fess
4/DBIS BNC 1/RF7 Fss
4/DB15 BNC 2/L0O7 f? 3
4/DBI5 BNC 3 /RF8 fess
4/DBI5 BNC 4/LOS8 fos¢
4/DB15 OK switch / — /%5 J
4/DB15 SGNI1 switch / — /c £%5
4/DBIS SGN2 switch /— foss




LIGO LIGO-E1100544-v2

1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB1S connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

o Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-v1

4 Tests ‘SW%'“DS? <

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

41 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+ 5V) J:Si/

4.2 Testing

421 LSC variant
Connect +18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED }’es
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Connect up the first demoduiator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB1S to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LOI (half amplitude) [2s<
1/DB9 BNC 2 /RFI fss
1/DB9 | BNC3/L02 Fas
1/DB9 BNC 4 / RF2 Pos
1/DB15 BNC 1/RF1 (full amplitude) -85
1/DBI15 BNC 2/LOI Ees
1/DB15 BNC 3/RF2 Ves
1/DB15 BNC 4/L02 s
1/DB15 OK switch / OK12 LED (LEDI) s
1/DB15 SGN1 switch / SGN1 switch(EEP2Y.ED 3 Vs s
1/DB15 SGN2 switch / SGN2 switch @&BP3¥L_E )¢ ;Q )
2/DB9 BNC 1/LO3 Pass
2/DB9 BNC 2/RF3 e
2/DBY BNC 3 /104 Zss
2/DB9 BNC 4/ RF4 Hss
2/DBI15 BNC 1/RF3 [2ss
2/DBI5 BNC 2/L03 Pess
2/DB15 BNC 3 /RF4 tsS
2/DB15 BNC 4 /104 fss
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¥ 2/DBIS OK switch / OK34 LED (i) LED )_| (2>
¥ 2/DB15 SGNI switch / — FonS>
¥ 2/DB1S SGN2 switch / — (s>
E 3/DBY BNC 1 /LOS (035
5 3/DB9 BNC 2 /RF5 %55
J 3/DBY BNC 3/L06 fass
3/DBY BNC 4/RF6 (235
3/DB15 BNC 1/RF5 @- 55
3/DB15 BNC 2/LO5 e 55
3/DBIS BNC 3/RF6 (/07
i 3/DBI1S BNC 4/L06 [ 55
3/DBI15 OK switch / — fhss
3/DB15 SGNI switch/ — fiss
3/DBLS SGN2 switch / — 0ss
4/DB9 BNC 1/L07 55
4/DBY BNC 2/ RF7 b2 ss
4/DB9 BNC 3/LO8 Doss
4/DB9 BNC 4/ RF$ 255
4/DB15 BNC 1/RF7 foss
4/DB15 BNC 2/LO7 {@,z, Y
4/DB15 BNC 3/RF$ 1559
4/DB15 BNC 4/LO8 \PQS'
4/DBI15 OK switch / — =33
4/DB15 SGN1 switch / — ﬁ S5
4/DBI5 SGN2 switch / — (zss
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI15
connectors has additional digital status lines indicating OK and 2 sign bits, The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
¢ Tester—D1101141-v1

4 Tests e 3993
Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB1S5 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

P6 (+ 5v) AV

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED )Lc‘s
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Connect up the first demodulator using the DBY connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) U;:—‘“:ﬁ
1/DB9 BNC 2/ RFI Vs
1/DB9 BNC 3/L02 D
1/DB9 BNC 4/ RF2 Vo s
1/DBI15 BNC 1/RF1 (full amplitude) Pres
1/DBI5 BNC 2/LO1 Pes
1/DB15 BNC 3 /RF2 Pes 5
1/DB15 BNC 4/L02 Bess
1/DB15 OK switch / OK12 LED (LED1) V@;‘
1/DBI15 SGN1 switch / SGN1 switch-@ER2Y E ) 3 V S
1/DB15 SGN2 switch / SGN2 switch @BB%) E (| 1 < <
2/DB9 BNC 1/L03 ss
2/DB9 BNC 2 /RF3 Dee
2/DBY BNC3/LO4 Do
2/DBY BNC 4/ RF4 Pose
2/DB15 BNC 1/RF3 Pes
2/DB15 BNC 2 /LO3 Vs
2/DBI5 BNC 3 / RF4 (Lo
2/DB1S BNC 4 /LO4 Fes
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2/DBI15 OK switch / OK34 LED (BB LED ) _ %3 ¢
2/DB15 SGN1 switch / — (/ ~23
2IDB1S SGN2 switch / — sy
3/DB9 BNC 1/LO5 Fros
3/DB9 BNC 2/ RF5 fle <
3/DBY BNC 3/L06 P
3/DB9 BNC 4/ RF6 Dess
3/DBI15 BNC 1 /RFS D)
3/DBI5 BNC 2/LO5 fos5
3/DBIS BNC 3/RF6 Pass
3/DBIS BNC 4 /106 Pos s
3/DBIS OK switch / — Voss
3/DBI5 SGN1 switch /— Voss
3/DB15 SGN2 switch / — pé b)
4/DB9 BNC 1/LO7 s
4/DBY BNC 2/ RF7 Pess
4/DBY BNC 3/LO8 P
4/DBY BNC 4 /RF8 (s
4/DB15 BNC 1/RF7 Tesc
4/DB15 BNC 2/LO7 L5
4/DBIS BNC 3 /RFS8 Pes
4/DB15 BNC 4/LO8 qu ¢
4/DBI15 OK switch / — [%5¢
4/DB15 SGNI1 switch / — ﬂ 9
4/DB15 SGN2 switch / — P 5
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

s Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—DI1101141-v1

4 Tests 5'\\0’5%"1

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal,

TP6 (+ 5V) TSV

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED 'ye{b
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing, Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LO1 (half amplitude) Vo
1/DBY BNC 2/RF1 <
1/DB9 | BNC 3/1L02 (D e
1/DB9 BNC 4 /RF2 s
1/DBIS5 BNC 1/RF1 (full amplitude) (s
1/DB15 BNC 2/101 sy
1/DB1S BNC 3/RF2 se
1/DB15 BNC 4/L02 (.
I/DB15 OK switch / OK12 LED (LED1) Peoes
1/DB15 SGNI switch / SGN1 switchERPRY F1) 3| (.. <
1/DBI15S SGN2 switch / SGN2 switch GEBSYLE (| 1 -
2/DB9Y BNC 1/LO3 b <
2/DB9Y BNC 2/ RF3 Voo
2/DBY BNC 3/LO4 e
2/DBY BNC 4/ RF4 P
2/DB15 BNC 1/RF3 £ s
2/DB15 BNC 2 /LO3 55
2/DB15 BNC 3 / RF4 (o
2/DB15 BNC 4/L04 7
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2/DB15 OK switch/ OK34 LED (BEB#) LED A | . 55
2/DBI5 SGNI1 switch / — Qa 5%
2/DB15 SGN2 switch / — Qggi
3/DBY9 BNC 1/L05 ﬁ&sx
3/DBY BNC 2/RF5 ﬁx
3/DB9 BNC 3/LO6 @:w‘
3/DBY BNC 4/ RF6 Q#; s
3/DB15 BNC 1/RF5 ?4;33'
3/DB15 BNC 2/LO5 Hi%
3/DB15 BNC 3 /RF6 Lyr
3/DB15 BNC 4/L06 Rs-,
3/DBI5S OK switch/ — Qc; ¢
3/DB15 SGNI switch / — (s S
3/DBIS SGN2 switch / — /c)-;q
+/DB9 BNC 1/LO7 “>s
4/DB9 BNC 2/RF7 P
#/DB9 BNC 3/LO8 ,25 g
4/DB9Y BNC 4/RF8 b);-s
¢/DB15 BNC 1/RF7 {)cs !
4/DBI5 BNC 2/LO7 f’ 55
4/DB15 BNC 3/RF8 b5
4/DB15 BNC 4 /LO8 ,',9" s
4/DB15 OK switch / — Jer s
4/DB15 SGNI switch / — I?i,;. <
4/DBI5 SGN2 switch / — {5
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 conmectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators,

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v] (L.SC) and D1100696-v1 (ASC)
e Tester—D1101141-vl

4 Tests 5\\ OSC{@

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+ 5V) ﬂa V

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED__YE2S
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50€Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB135 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) s
1/DBY BNC 2/RFl e,
1/DB9 | BNC3/L02 s
1/DB9 BNC 4/ RF2 Prss
1/DB15 BNC 1/RF1 (full amplitude) sy
1/DBIS BNC 2/LOI s
1/DBI5 BNC 3/ RF? Res
1/DBI15 BNC 4 /L02 D55
1/DB15 OK switch / OK12 LED (LED1) Bss
1/DB15 SGN1 switch / SGN1 switchBEP2Y.ED 3| Pics
1/DBI5 SGN2 switch / SGN2 switch €EB3Y) E (| Hhse
2/DBY BNC 1/L103 Prss
2/DB9 BNC 2/ RF3 s
2/DBY BNC 3 /104 Pass
2/DB9 BNC 4/RF4 bs s
2DBIS BNC 1/RF3 (Lss
2/DB15 BNC 2/L03 ,',)13 9
2/DBIS BNC 3/ RF4 (s
2/DB15 BNC 4/L04 {235
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2/DBI5 OK switch / OK34 LED (kBB#) LED 9&5-)
2DB15 SGN1 switch / — -5
2/DBI5 SGN2 switch / — Q\S’\
3/DBY BNC 1/L05 1255
3/DBY BNC 2/ RFS foss
3/DB9 BNC 3 /LO6 Bss
3/DB9 BNC 4/ RF6 Fes 5
3/DBI5 BNC 1/ RF5 Qusy
3/DBI5 BNC 2/LOS Pot
3/DB15 BNC 3 / RF6 Frss
3/DB15 BNC 4 /LO6 fons s
3/DBI15 OK switch / — Pﬁﬁ)
3/DBI1S SGN1 switch / — Voss
3/DB15 SGN2 switch / — Pess
4/DBY BNC 1/LO7 s 5
4/DBY BNC 2/ RF7 Pess
4/DBY BNC 3/LO8 less
4/DBY BNC 4/ RF8 [
4/DB15 BNC 1/RF7 {p 56
4/DB15 BNC 2/LO7 Poss
4/DBLS BNC 3/RF8 s
4/DBIS BNC 4/L08 {dos
4/DBLS OK switch / — é? .
4/DBI1S SGN1 switch / — Yes
4/DBI15 SGN2 switch / — besy
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

e Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
e Tester—DI1101141-v1

4 Tests 5\\050{9“9

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

e+ sv)_ T

4.2 Testing

4.21 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED ;}’9 >
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50€. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1 /LO1 (half amplitude) (Bss
1/DB9 BNC 2/ RFI Bes
1/DB9 BNC 3/LO2 Phec
1/DB9 BNC 4/ RF2 fles
1/DBI5 BNC 1/RF] (full amplitude) Vessy
1/DB15 BNC 2/LO1 Ps<
1/DB15 BNC 3/ RF2 s
1/DBIS BNC 4/L02 fiss
1/DB15 OK switch / OK12 LED (LED1) s s
U/DBIS SGN1 switch / SGN1 switch-@&EB2Y ED 3| £ss
1/DB15 SGN2 switch / SGN2 switch EEBB3YLE DH ﬁ 5%
2/DB9 BNC 1/L03 Woss
2/DBY BNC 2/ RF3 P .
2/DBY BNC 3/L04 Bss
2/DB9 BNC 4 /RF4 fs ;
2/DBI5 BNC 1/RF3 D,
2/DBIS BNC 2/L103 s
2/DBIS BNC 3 / RF4 M,
2/DB15 BNC 4 /104 Foss
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2/DB15 OK switch / OK34 LED (1E9%) LED A A{é >
2/DB15 SGNI1 switch/ — @ S
2/DBI5 SGN2 switch / — a
3/DBY BNC 1/LO5 Prse
3/DB9 BNC 2/ RF5 Fs
3/DB9 BNC 3/L06 o
3/DBY BNC 4/ RF6 (s
3/DB15 BNC 1/RF5 (s
3/DBL5 BNC 2/L05 Vs
3/DB15 BNC 3/RF6 Vs
3/DBIS5 BNC 4/L06 -5,
3/DBIS OK switch/— ese
3/DB15 SGN1 switch / — fes<
3/DB15 SGN2 switch / — <35
4/DBY BNC 1/L07 B 5
4/DB9 BNC 2/RF7 Do
+/DB9 BNC 3/LO8 (ess
4/DBY BNC 4/ RF8 fes
4/DB15 BNC 1/RF7 fres,
4/DB15 BNC 2/L07 a7
4/DBLS BNC 3/ RF8 foss
4/DBI15S BNC 4/LO8 P
4/DB15 OK switch/ — s
4/DB15 SGNI switch / — Pﬁ? g
4/DB15 SGN2 switch / — V-2t
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-vl

4 Tests ~, “Dfﬂj

Power up the measuremeiff equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DBI15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

Fa
TP6 (+ 5V) 12 U

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

\f o
Front panel LED /‘C)
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB1S to the first demodulator. Repeat the previous step by going through the 4 BNCs
agam. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LO1 (half amplitude) (s
1/DB9 BNC 2/ RF1 255
1/DB9 BNC 3/L02 Pss
1/DB9 BNC 4/RF2 {955
1/DB15 BNC 1/RFI1 (full amplitude) =
1/DBIS BNC 2/LO1 s¢
1/DB1S BNC 3/RF2 (255
1/DBI15 BNC 4/LO2 Yes s
1/DB15 OK switch / OK12 LED (LED]) Voog
1/DB15 SGNI switch / SGN1 switch-@EP2Y ED 3| V. 5;
1/DBI15 SGN2 switch / SGN2 switch @EB3TLE (| [ 55
2/DBY BNC 1/L03 2> -
2/DBY BNC 2/ RF3 Jose
2/DBY BNC 3 /L0O4 0,
2/DB9Y BNC 4/ RF4 i,
2/DB15 BNC 1 /RF3 Phs<
2/DBIS BNC 2 /LO3 hy o
2/DB15 BNC 3 / RF4 s
2/DB15 BNC 4/ LO4 U 55
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2IDB15 OK switch / OK34 LED (kB LED Q105 ¢
2/DB15 SGNI switch / — &5s
2/DB15 SGN2 switch / — iQ»
3/DBY BNC 1/L05 1
3/DBY BNC 2/ RFS Vs
3/DB9 BNC 3/L0O6 51
3/DBY BNC 4/ RF6 be
3/DBIS BNC 1/RF5 Do
3/DB15 BNC 2/LO5 fs s
3/DBI15 BNC 3/ RF6 fos
3/DBIS BNC 4/L06 s
3/DBIS OK switch/ — Fosg
3/DBIS SGN1 switch /— fse
3/DBI15 SGN2 switch / — ﬂss
4/DB9 BNC 1/LO7 fass
4/DB9 BNC 2/ RF7 fuss
4/DBY BNC 3/LO8 £ s
4/DBY BNC 4 / RF§ fse
4/DBI5 BNC 1/RF7 fss
4/DB15 BNC 2/L07 s
4/DBI15 BNC 3/RF8 foss
4/DB15 BNC 4 /LOS fss
+/DBLS OK switch / — fiss
4/DB15 SGNI switch / — @}5
4/DB15 SGN2 switch / — fes55
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

¢ Oscilloscope

+ Function generator

¢ Tester for demodulator concentrator
o DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-v1

4 Tests s

N ~G64% .
Power up the meastre; equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB% and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+ 5V) +5/

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED /!Av 5
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50€. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodutator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) Q\hq
1/DB9 BNC 2/ RF1 yzs<,
1/DB9 BNC 3/LO2 pf <s
1/DB9 BNC 4/ RE2 1@%
1/DB15 BNC 1/RF]1 (full amplitude) ;ﬂ P
1/DB15 BNC 2/LOl ﬂg <
1/DBI5 BNC 3/RF2 {/:_4,- T
1/DBIS BNC 4/LO2 Do
1/DB15 OK switch / OK12 LED (LED1) ﬁ s¢
1/DB15 SGNI switch / SGN1 switch-=BP2Y E1) 3 ﬂg;
1/DB15 SGN2 switch / SGN2 switch &=EP3YL £ O {)c, <9
2/DBY BNC 1/L03 loss
2/DB9Y BNC 2/RF3 o
2/DB9 BNC 3/1.04 ﬁ« S5
2/DB9 BNC 4/ RF4 f5<
2/IDB15 BNC 1/RF3 Jess
2/DBI5 BNC 2/L0O3 [ecs
2/DBI5 BNC 3/ RF4 IQ; 5
2/DBI15 BNC 4/L04 fss
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2/DB15 OK switch / OK34 LED (LEB%) LED X ‘i;> =
2/DB1S SGNI switch / — Q@,
2/DB15 SGN2 switch / — 5/ Sg
3/DBY BNC 1 /LOS Loy
3/DBY BNC 2/ RF5 Ver
3/DBY BNC 3/LO6 s
3/DBY BNC 4/RF6 flss
3/DBI5 BNC 1 /RF5 fec
3/DB15 BNC 2/LO5 Loss
3/DBLS BNC 3/RF6 £ oo
3/DBI5 BNC 4 /LO6 £
3/DB15 OK switch / — 2%
3/DBLS SGN1 switch / — Ass
3/DB15 SGN2 switch / — Pn > 5
4/DBY BNC 1/L0O7 Vs
4/DB9 BNC 2/RF7 f255
4/DB9 BNC 3/LO8 Ve >3
4/DBY BNC 4/RFS8 Loos
4/DB15 BNC 1/RF7 Vs <5
4/DB15 BNC 2/LO7 fos s
4/DBIS BNC 3/ RF8 oss
4/DBIS BNC 4/LO8 foss
4¢/DBI15 OK switch/ — // <)s
4/DB15 SGN1 switch / — /{/ S
4/DB15 SGN2 switch / — Jess




LIGO LIGO-E1100544-v2

1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-v1

4 Tests g\ 039

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

sy 15V

4.2 Testing

4.2.1 LSC variant
Connect =18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED // Y%
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50€2. Check
that the sine wave propagates through the box unaitered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB1S5 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LOl (half amplitude) s S
1/DB9 BNC 2/ RF1 pu; S
1/DB9 BNC 3/L02 Dese
1/DB9 BNC 4 /RF2 Yess
1/DBIS BNC 1/ RF1 (full amplitude) [
1/DBI5 BNC 2/LO1 Vs
1/DB15 BNC 3/RF2 %)S
1/DB15 BNC 4 /LO2 125 5
1/DB15 OK switch / OK12 LED (LED1) \ﬁ <
1/DB15 SGN1 switch / SGN1 switchER2Y FD 3| 1<
1/DB15 SGN2 switch / SGN2 switch BB3YLE D \PO b3
2/DB9 BNC 1/LO3 APLSS
2/DB9 BNC 2 /RF3 55
2/DB9 BNC 3/L0O4 Perss
2/DBY BNC 4/ RF4 Fess
2/DBI5 BNC 1/RF3 Ps s
2/DBI15 BNC 2/LO3 fiss
2/DB15 BNC 3 / RF4 ss
2/DBI5 BNC 4/LO4 s ¢
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A
2/DBI5 OK switch / OK34 LED (EBs) LED A Va}s ]
2/DB15 SGN1 switch/ — Pﬂ—i S ]
2/DB15 SGN2 switch / — P 51 ]
3/DBY BNC 1/LO5 Pss
3/DB9 BNC 2/ RF5 sy
3/DBY BNC 3 /L06 P
3/DBY BNC 4/ RF6 Pse
3/DBI15 BNC 1/RF5 tss
3/DBIS BNC 2/LOS Pss
3/DBIS BNC 3 / RF6 Fss
3/DB15 BNC 4/L06 ﬂi S
3/DB15 OK switch/ — c->q
3/DBIS SGNI switch / — f.<s
3/DB15 SGN2 switch / — Poss
+/DB9 BNC 1/LO7 Ce 55
4/DBY BNC 2/ RF7 (rss
4/DBY BNC 3/LO8 Fess
4/DBY BNC 4/RFS Res
4/DB15 BNC 1 /RE7 Fess
4/DB15 BNC 2/L0O7 Pess
+/DBL5 BNC 3/ RF8 Vess
4/DB15 BNC 4/LO8 253
4/DB135 OK switch / — ﬂ 55
4/DBLS SGNI switch / — bess
4/DBIS SGN2 switch / — Y
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DBI5 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel

demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—DI1101141-v1

4 Tests < j| Oy

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power

Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

P6 (+5v) 1O /

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED _ Yp<
/
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gggngztt \tlt]: tl;sn ﬁr.st demodulator using the DI_39 connector as well as the DB37 for the EtherCAT
o . e function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
irst demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester: Make sure that all the other BNCs on the EtherCAT side are terminated by 509Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DBIS5 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

_
Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) (255
1/DBY BNC 2/ RE1 (oS
1/DBY BNC 3/L02 Vs < ﬂ
1/DBY BNC 4/ RE2 S
1/DB15 BNC 1 / RF1 (full amplitude) D.ss _j
1/DB15 BNC 2/L01 ();L
1/DB15 BNC 3/RF2 S ;
1/DB15 BNC 4/LO2 3
[ 1/DB15 OK switch / OK12 LED (LED1) £39
1/DB15 SGN1 switch / SGN1 switch-ebﬁb‘zy;EDB ﬂ y
1/DB1S MM L3S
2/DBY BNC 1/LO3 O: :
2/DBY BNC 2/RF3
2/DBY BNC 3/LO4 Jres 5
2/DBY BNC 4/ RF4 /.4
2/DB15 BNC 1/RF3 2%
2/DB15 BNC 2/LO3 Ly
2/DB15 BNC 3 / RF4 £ 55
BNC 4/LO4 0.5 S

2/DB15
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3/ OGN2 switep / "
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3/DB15 ( i e A :
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3/DB15 OK switch /— g —

4/DB9 BNC 1/L0O7

;J_.?‘,’ﬁ‘?,’?" | BNC 4/ RF8
| 4/DB15 ( BNC 1/RF7

| 4/DBIS | BNC2/107

| 4/DBIS ’ BNC 3 /RF8 | /

| 4/DBIS ] BNC 4/LO8 7

}Laf»/DBIS i OK switch / —

 4/DBIS SGN1 switch / — v
h/DBlS SGN2 switch / — /
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection 10
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

e Schematic—D1100691-v1 (LSC) and D1100696-v]1 (ASC)
e Tester—D1101141-vl

4 Tests S o> Yool

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DBI1S5 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+ 5V) T-Sl/

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED ?%S
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Demodulator Signal Pass/Fail j
1/DB9 BNC 1/LO1 (half amplitude) hs< |
1/DBY BNC 2/RFI s

1/DBY BNC3/L02 Heo

1/DB9 BNC 4/RF2 Pl

I/DBIS BNC 1 / RF1 (full amplitude) Vs

1/DBIS BNC 2/LOI Puc

1/DB15 BNC 3/RF2 [2sg

1/DBIS BNC 4/L02 Ko

1/DB1S OK switch / OK12 LED (LED1) fss

1/DB15 SGN1 switch / SGN1 switc@E&EPRY.ED 3| f25¢

1/DBIS SGN2 switch / SGN2 switch GEBSYLE (| (75¢

2/DBY BNC 1/L03 Rss

2/DBY BNC 2/ RF3 £5%

2/DBY BNC 3/LO4 [45¢

2/DB9 BNC 4/ RF4 £

2/DBI5 BNC 1/RF3 5

2/DBIS BNC 2 /103 [

2/DBI1S BNC 3/ RF4 frss

2/DBL5 BNC 4/ LO4 &
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L R W N e

, 2/DBI5 OK switch / OK34 LED (ER%) LED L () e

3 2/DBI5 SGNI switch / — Vs a

¥ 2DB15 SGN2 switch / — s B

3/DBY BNC 1/105 O
; 3/DBY BNC 2/ RF5 Frox

3/DBY BNC 3/LO6 s
3/DBY BNC 4/ RF6 s
3/DBIS BNC 1/RF5 Voo
3/DBI15 BNC 2/LOS Dy,
3/DB15 BNC 3/ RF6 Py
3/DB15 BNC 4/L06 5256
3/DB15 OK switch/— (o
3/DBIS SGN1 switch/— W
3/DB15 SGN2 switch / — fss
4/DB9 BNC 1/LO7 255
4/DBY BNC 2/ RF7 Vose
4/DBY BNC 3/LO8 (o5
+/DB9 BNC 4/RF8 (s
4/DBIS BNC 1/RF7 s
4/DB15 BNC 2/107 55
4/DB15 BNC 3 /RF8 L35
4/DB15 BNC 4/L08 Q‘b
4/DBL3 OK switch / — (;"‘3
4/DB15 SGNI switch/ — : )‘*”
4/DBL5S SGN2 switch / — )
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

¢ Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—DI1101141-v1

4 Tests 5”qu

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

6 (+5v) 4L/

4.2 Testing

4.2.1 LSC variant
Connect =18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED Ve S
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB135 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.

Repeat this for the 2 sign switches.
Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) (255
1/DBY BNC 2/RFl [2e5
1/DBY BNC 3/LO2 Pss
1/DBY BNC 4/ RF2 De s
1/DBIS BNC 1/RFI (full amplitude) fles
I/DB15 BNC 2/LO1 frsy
1/DB15 BNC 3/RF2 s
1/DB15 BNC 4/L02 fegc
1/DBI5 OK switch/ OK12 LED (LEDI) X
1/DB15 SGN1 switch / SGN1 switckrtER2) F ) 3| Fr55
1/DB15 SGN2 switch / SGN2 switch EEP3TLE {H ?(»5,’
2/DB9 BNC 1/LO3 Voo
2/DB9 BNC 2 /RF3 s
2/DB9 BNC 3/ LO4 &
2/DBY BNC 4/ RF4 Joss
2/DBI15 BNC 1/RF3 [.s:
2/DBI15 BNC 2/LO3 Vs
2/DBI5 BNC 3 /RF4 o)
2/DBI5 BNC 4/ LO4 (L
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2/DBI5 OK switch / OK34 LED (EB%) LE D ) ﬂé%
2/DB15 SGNI switch / — Vo :5Y
2/DB15 SGN2 switch / — f()f— S
3/DBY BNC 1 /LOS lss
3/DBY BNC 2/RF5 [)sc
3/DB9 BNC 3/LO6 foss
3/DB9 BNC 4/ RF6 fiss
3/DBI1S BNC 1/RF5 <5
3/DB15 BNC 2/LOS s
3/DB15 BNC 3 / RF6 Pes
3DBI5 BNC 4/LO6 fs<
3/DBIS OK switch/ — fess
3/DBIS SGN1 switch/ — Vess
3DBI5 SGN2 switch / — fess
4/DB9 BNC 1/LO7 {ss
4/DBY BNC 2/RF7 foss
4/DBY BNC 3/LO8 forc
4/DB9 BNC 4/ RF8 o5
4/DB15 BNC 1/RF7 foss
4/DB15 BNC 2/LO7 f ’S
4/DB15S BNC 3 /RF8 s
4/DB15 BNC 4/LO8 foss
4/DB15 OK switch / — (f Al
4/DB15 SGNI1 switch/ — ‘/ s)
4/DBI15 SGN2 switch / — {5
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in paraliel to a DB15 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

e Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
e Tester—DI1101141-v]

4 Tests SloHCoS
Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is

permanently attached, whereas the DB% and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

6 (+5v) SV

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED /l’/.,g ¢
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/ LO1 (half amplitude) %S'ﬁ
1/DB9 BNC 2/ RFI L ss
1/DB9 BNC 3/L02 o<
1/DB9 BNC 4/RF2 Ps
1/DBI15S BNC 1 /RF1 (full amplitude) £
1/DB15 BNC 2/LO1 Vst
1/DB15 BNC 3 /RF2 R
1/DBI15 BNC 4/L02 s
1/DBI15 OK switch/ OK12 LED (LEDI) foss
1/DB15 SGN1 switch / SGN1 switch-@EP2Y.E]) 3 ? 5§
1/DB15 SGN2 switch / SGN2 switch @88931E DHIE 5
2/DB9 BNC 1/103 3¢
2/DBY BNC 2 /RF3 fose
2/DB9 BNC 3/L04 Ve
2/DBY BNC 4/ RF4 sr
2/DB15 BNC 1/RF3 £,
2/DB15 BNC 2 /LO3 7
2/DBIS BNC 3 / RF4 Lo
2/DB15 BNC 4/LO4 £ 5
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2/DBI5 OK switch / OK34 LED (LEB%) LE D ) G)a.s'b
2/DB15 SGN1 switch / — Pa_‘b S
2/DB15 SGN2 switch / — 9;: 5%
3/DB9 BNC 1/LO5 Foss
3/DB9 BNC 2/ RF5 Doss
3/DBY BNC 3/LO6 Dess
3/DB9 BNC 4/ RF6 {ess
3/DBIS BNC 1 / RF5 {lss
3/DBI1S BNC 2/LO5 L s<
3/DB1S BNC 3/ RF6 Frs s
3/DBI5 BNC 4/L06 P
3/DBI5 OK switch / — De
3/DBIS SGNI switch /— Fos
3/DBIS SGN2 switch / — P
4/DB9 BNC 1/LO7 (s
4/DB9 BNC 2 / RF7 £
4/DB9 BNC 3/LO8 Poss
4/DBY BNC 4/ RF8 Pss
4/DB15 BNC 1/RF7 o,
4/DBI5 BNC 2/LO7 P ss
4/DBI5 BNC 3/ RF8 s g
4/DB15 BNC 4/LO8 Fss
4/DB15 OK switch/ — Fss
4/DB15 SGNI switch / — Fiss
4/DB15 SGN2 switch / — flse
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

e Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
e Tester—DI1101141-vl

4 Tests &) \OHoolY

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator, For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

1P6 (+ 5v)

4.2 Testing

421 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED }(—f’\s
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 509, Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) (255
1/DB9 BNC 2/ RF! s
1/DB9 BNC 3/LO2 Lo
1/DBY BNC 4/RF2 (s
1/DB15 BNC 1/RF] (full amplitude) 6)4&5
1/DB15 BNC 2/LO1 Qess
1/DB15 BNC 3/RF2 Pess
1/DB15 BNC 4/L02 Vess
1/DBIS OK switch / OK12 LED (LED1) e s
1/DBI5 SGN1 switch / SGN1 switch-@&EP2Y . F1) 3 fess
1/DBI5 SGN2 switch / SGN2 switch @&EB3yL E (| 0 5§
2/DB9 BNC 1/LO3 frss
2/DB9 BNC 2/ RF3 Vess
2/DB9 BNC 3/ LO4 Ps
2/DB9 BNC 4/ RF4 Vers
2/DBI5 BNC 1/RF3 Pss
2/DB15 BNC 2 /LO3 s
2/DBI5 BNC 3/RF4 Pes s
2/DBIS BNC 4/LO4 flss
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2/DB15 OK switch/ OK34 LED (kEB%) LED A Kess
2/DBI15 SGN1 switch / — .5
2/DB15 SGN2 switch / — @SS
3/DB9 BNC 1/LO5 Des¢
3/DBY BNC 2/RFS Zss
3/DBY BNC 3/LO6 sy
3/DB9 BNC 4 / RF6 Foss
3/DBIS BNC 1/RFS Pss
3/DB15 BNC 2/L05 fss
3/DB15S BNC 3 /RF6 fss
3/DBI15 BNC 4/LO6 Plss
3/DB15 OK switch/ — Q s ¥
3/DB15 SGNI switch / — Ly
3/DB1S SGN2 switch / — [ess
4/DBY BNC 1/L0O7 fos
4/DB9 BNC 2/ RF7 fass
4/DB9 BNC 3/LO8 R
4/DB9 BNC 4/ RF8 s,
4/DBI15 BNC 1 /RF7 P s<
4/DB15 BNC 2/LO7 s
4/DB15 BNC 3/ RF8 foes
4/DBI1S BNC 4/L08 J ot
4/DB15 OK switch/ — é«s{
4/DB15 SGN1 switch / — “35
4/DB15 SGN2 switch / — fess
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1 Overview |

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection t0
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9Y connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB1S connector. The DBI15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

s Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-v1

4 Tests < i\ qywb

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

e svy_ TS Y

4.2 Testing

4.2.1 LSC variant
Connect 18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED Vs
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB135 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LO1 (half amplitude) (}as s
1/DB9 BNC 2/RFl s
1/DB9 BNC 3/LO2 D5
1/DBY BNC 4/ RF2 D
1/DBI5 BNC 1/ RF1 (full amplitude) s
1/DB1S BNC 2/LO1 2%
1/DBI5 BNC 3/RE2 2 <<
1/DB15 BNC 4/LO2 \D <,
1/DBIS OK switch / OK12 LED (LED1) )<
1/DB15 SGN1 switch / SGN1 switcrEFPRYED 3| (.
1/DB15 SGN2 switch / SGN2 switch GBB37)_E 1 ;P 5 <
2/DB9 BNC 1/LO3 Dss
2/DBY BNC 2/ RF3 V. 55
2/DBY BNC 3/LO4 95«,
2/DBY BNC 4/ RF4 £ <
2/DB15 BNC 1/RF3 {55
2/DBIS BNC 2 /LO3 D
2/DB1S BNC 3 / RF4 0es
2/DB15 BNC 4 /LO4 fess
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2/DB15 OK switch / OK34 LED (18%) L= D ) _ %«5 S
2/DBIS SGNI switch / — s
2/DBI15 SGN2 switch / — Qf,gc}-
3/DBY BNC 1/L05 /55
3/DB9 BNC 2/ RF5 )ys
3/DBY BNC 3/L0O6 ffess
3/DBY BNC 4/ RF6 23
3/DB1S BNC 1/RF5 (255
3/DB15 BNC 2/LO5 esg
3/DBI5 BNC 3 / RF6 s
3/DBIS BNC 4/L06 {255
3/DBI15 OK switch / — (/"253
3/DBI5 SGN1 switch / — P
3/DBIS SGN2 switch / — {257
4/DBS BNC 1/L07 {lss
4/DBY BNC 2/ RF7 Jess
4/DBY BNC 3/LO8 {55
4/DB9 BNC 4 /RF8 Jess
4/DB15 BNC 1/RF7 @9?
4/DBIS BNC 2/LO7 Fss
4/DBI15 BNC 3/RF8 lss
4/DBI15 BNC 4/LO8 £,
4/DB15 OK switch / — ﬂgs s
4/DB15 SGNI1 switch / — Pf—ﬁ(
4/DBI5 SGN2 switch / — L5




LIGO LIGO-E1100544-v2

1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits, The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

e Schematic—D1100691-v] (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-v1

4 Tests < {0 A

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port | through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+5V)___ =S/

4.2 Testing

4.2.1 LSC variant
Connect 18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED ok by
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LOI (half amplitude) [Ass
1/DB9 BNC 2/ RF1 Hss
1/DBY BNC 3 /LO2 Kss
1/DB9 BNC 4/RF2 255
1/DB1S BNC 1/ RF1 (full amplitude) ss
1/DB15 BNC 2/LOI Loy
1/DB15 BNC 3 /RF2 Pess
1/DB15 BNC 4/L02 P,
1/DB15 OK switch / OK12 LED (LED1) £os
I/DBIS SGNI switch / SGN1 switclr@&BBeY ED 3| /. ¢
1/DB15 SGN2 switch / SGN2 switch GBB3YL E | P
2/DBY BNC 1/L03 =
2/DBY BNC 2/RF3 Pes s
2/DBY BNC 3/L0O4 ).
2/DBY BNC 4/ RF4 £ss
2/DB1S BNC 1 /RF3 650
2/DBIS BNC 2/ LO3 Fss
2/DBIS BNC 3 / RF4 Kos
2/DBIS BNC 4/LO4 L




L e SN

LIGO LIGO-E1100544-v2

2/DB15 OK switch / OK34 LED (kEB%) LED ) ,\%&5 >
2DB1S SGN1 switch / — Yes5
2/DB15 SGN2 switch / — @, 35
3/DBY BNC 1 /LOS pcé S
3/DB9 BNC 2/ RF5 pr7>
3/DBY BNC 3/LO6 V255
3/DB9 BNC 4 / RF6 (255
3/DB15 BNC 1/RF5 P 55
3/DB15 BNC 2 /LO5 o
3/DB15 BNC 3 / RF6 P55
3/DBI5 BNC 4/LO6 €.
3/DBI15 OK switch / — >y
3/DB15 SGN1 switch / — ré}ﬁ
3/DB15 SGN2 switch / — 255
4/DBY BNC 1/L07 o
4/DB9 BNC 2/ RF] fess
4/DB9 BNC 3/LO8 V 5
4/DB9 BNC 4 /RF8 2
4/DBI15 BNC 1 /RF7 Vs
4/DB15 BNC 2 /LO7 s
4/DB15 BNC 3/ RFS8 loss
4/DBI5 BNC 4/LO8 [ss
4/DBI15 QK switch / — ﬂ»
4/DB15 SGNI switch / — (2,55
4/DB15 SGN2 switch / — s
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1 OQverview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 comnectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

o Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
o Tester—D1101141-vl

4 Tests 1 4Ot

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

P6 (+5Vv)_ +5U

4.2 Testing

4.21 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the fiont panel is lit.

Front panel LED >/_(, )]
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the osciiloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 508. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.

Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LO1 (half amplitude) ss
1/DB BNC 2/ RF] Qs
1/DB9 |BNC3/LO2 Dac
1/DB9 BNC 4/ RF2 e
1/DBI15 BNC 1/RF1 (full amplitude) p&.s {
1/DBI15 BNC 2/L01 ) $<
1/DB15S BNC 3/RF2 Ve
1/DBI5 BNC4/LO2 P;y
1/DBI15 OK switch / OK12 LED (LEDI1) i@g c
1/DB15 SGN1 switch / SGN1 switch BB ED 3| 1255
1/DB15 SGN2 switch / SGN2 switch &=EP3YL_E {4 {’i 3 <
2/DB9 BNC 1/L03 (<
2/DBY BNC 2/ RF3 5 =
2/DB9 BNC 3/L04 55
2/DB9 BNC 4 /RF4 ).
2/DBI5 BNC 1 /RF3 o5
2/DB15 BNC 2/L03 7B
2/DBIS BNC 3/ RF4 s
2/DB15 BNC4/L0O4 /s
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2/DB15 OK switch / OK34 LED (BEB%) L= D ) rﬁ S
2/DBI5 SGNI switch / — @9‘ 55 |
2/DB15 SGN2 switch / — Do |
3/DB9 BNC 1/LO5 &2 NS
3/DB9 BNC 2/RF5 l@ >S5
3/DB9 BNC 3/LO6 o573
3/DB9 BNC 4/ RF6 P*J S
3/DB15 BNC 1/RF5 (‘)':'SS
3/DB15 BNC 2/LO5 V‘}S
3/DB15 BNC 3/RF6 fess
3/DB15 BNC 4/L0O6 Vc>’>
3/DB15 OK switch / — V.ss
3/DB15 SGN1 switch / — [ss
3/DB15 SGN2 switch / — Rss
4/DB9Y BNC 1/LO7 s s
4/DB9 BNC 2/ RF] (ss
4/DBY BNC 3/108 F} ]
+/DB9 BNC 4/RF8 55
#/DB15 BNC 1/RF7 1@)5
4/DBI5 BNC 2/LO7 v 2]
4/DB15 BNC 3 /RF8 V‘;S
4/DB15 BNC 4/LO8 (35
4/DB15 OK switch / — ﬁﬁs
4/DBI15 SGNI1 switch / — 6/ P
4/DB15 SGN2 switch / — 5
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB1S5 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channe! phase-frequency discriminators.

2 Test Equipment

o Oscilloscope

e Function generator

¢ Tester for demodulator concentrator
¢ DC power supplies

3 Documentation

e Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
¢ Tester—DI1101141-vi

4 Tests - |ip q@)y

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface,

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

™6 (+5v) 5

4.2 Testing

4.21 LSC variant
Connect =18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED :Yp )
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 509Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB and
connect the DB1S to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.

Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LO1 (half amplitude) (Bss
1/DB9 BNC 2/ RF1 Rss
1/DB9 BNC 3/LO2 s
1/DB9 BNC 4 /RF2 Fss
1/DBI5 BNC 1/ RFI (full amplitude) £ ss
1/DB15 BNC 2/LO1 Jess
1/DB15 BNC 3/RF2 2ss
1/DBI15 BNC 4/L02 0 sy
1/DBIS OK switch / OK12 LED (LED1) Voss
1/DB1S SGN1 switch / SGN1 switch-@EPSY ED 3| 2 s
1/DBI5 SGN2 switch / SGN2 switch &EB3LE OH| 12 <5
2/DB9 BNC 1/LO3 es5
2/DBY BNC 2/ RF3 s
2/DBY BNC 3 /LO4 s r
2/DBY BNC 4/ RF4 sy
2DBI5 BNC 1/RF3 £ss
2/DB15 BNC 2/LO3 Kss
2/DB15 BNC 3/ RF4 /ﬂj LS
2/DBIS BNC 4/L04 Hs




ey
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2/DB1S OK switch / OK34 LED (iB8a) LED )| [Has ]
2/DB15 SGN1 switch / — Pess

2/DB1S SGN2 switch / — [2)5 ]
3/DBY BNC 1/L0O5 x> .
3/DBY BNC 2/ RFS V.ss

3/DB9 BNC 3/L06 Pﬂ >S5

3/DBY BNC 4/ RF6 s ]
3/DBIS BNC 1/RF5S D55

3/DBI15 BNC 2/LOS Pcs;;

3/DBLS BNC 3/ RF6 25

3/DBIS BNC 4/L06 Vs s

3/DB15 OK switch / — ﬁ >

3/DBI5 SGN1 switch / — Pess

3/DB15 SGN2 switch / — Pos

4/DBY BNC 1/LO7 fess

4/DBY BNC 2 /RF7 foss

4/DBY BNC 3/LO8 [L.s

4/DB9 BNC 4/ RF8 o

4/DBI5 BNC 1/RF7 fuss

4/DB1S BNC 2/LO7 s

4/DB15 BNC 3/ RF8 2

4/DB15 BNC 4 /LO8 [lss

4/DBIS OK switch / — Foss

4/DB15 SGNI1 switch / — 3

4/DBIS SGN2 switch / — Foss
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

s Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC)
e Tester—DI1101141-v]

o
4 Tests < fluYoe

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+ 5V) £ L/

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED V/ ¢
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB135 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DBY BNC 1/LO1 (half amplitude) (253
1/DB9 BNC 2/ RF1 Pes
1/DBY BNC 3/L02 Pos
1/DB9 BNC 4/RF2 s
1/DB15 BNC 1/RF1 (full amplitude) s
1/DB15 BNC 2/L01 s
1/DBI5 BNC 3/RF2 .
1/DB15 BNC 4/L0O2 Ao
1/DB15 OK switch / OK12 LED (LED1) .
1/DBI5 SGN1 switch / SGN1 switchr@EP2Y F) 3| £ o
1/DBI5 SGN2 switch / SGN2 switch GEPSYLE H | (2.5
2/DBY BNC 1/L03 o<
2/DB9Y BNC 2/RF3 bss
2/DBY BNC 3/L04 Fss
2/DBY BNC 4/ RF4 (s
2/DB15 BNC 1/RF3 [P
2/DB15 BNC 2/LO3 7, s
2/DBI5 BNC 3 /RF4 Ve,
2/DB15 BNC 4/LO4 L
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A
2/DBI5 OK switch / OK34 LED (HEB®) LED A Yess
2/DB15 SGNI switch / — Pas >
2/DB15 SGN2 switch / — Q—SS
3/DB9 BNC 1/L05 oo s
3/DBY BNC 2/ RF5 4‘15;
3/DBY BNC 3/LO6 fess
3/DB9 BNC 4/RF6 b s
3/DB15 BNC 1/ RF5 %
3/DB15 BNC 2/LOS fecs
3/DB15 BNC 3/RF6 .55
3/DB15 BNC 4/L06 Puss
3/DB15 QK switch / — ﬁ&ﬁ
3/DBI1S SGN1 switch / — @LSS
3/DBIS SGN2 switch / — (55
$/DB9 BNC 1/LO7 [ros
4/DBY BNC 2/ RF7 L5
4/DBY BNC 3/L08 ey
#/DB9 BNC 4/RF8 05§
4/DB15 BNC 1/RF7 655
4/DB15 BNC 2/L07 {ess
4/DBI5 BNC 3/ RF8 foss
4/DB15 BNC 4/L08 [oss
4/DB15 OK switch / — 5
4/DB15 SGNI switch / — fess
4/DBI15 SGN2 switch / — W %/
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DB15
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

Oscilloscope

Function generator

Tester for demodulator concentrator
DC power supplies

3 Documentation

e Schematic—D1100691-v] (LSC) and D1100696-v1 {ASC)
o Tester—D1101141-v1

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+ 5V) ‘f-j l-/

4.2 Testing

4.2.1 LSC variant
Connect £18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED } €S
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50Q. Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB15 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second

demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches will be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1/LO1 (half amplitude) ()ag}
1/DBY BNC 2/ RF1 @\_SS
1/DB9 | BNC 3/L02 9953
1/DB9 BNC 4/ RF2 @«sg
1/DBI1S BNC 1/RF1 (full amplitude) 9:\55
1/DB15 BNC 2/LO1 @ass
1/DB15 BNC 3 /RF2 B SS
1/DB135 BNC 4/L0O2 (f\ 55
1/DB15 OK switch / OK12 LED (LED1) @p\ <5
1/DB15 SGNI switch / SGN1 switch-tEEP2Y.E ) 3 @a S
1/DB15 SGN2 switch / SGN2 switch GEB3TL_E ¥ \OMS
2/DB9 BNC 1/LO3 RS
2/DB9 BNC 2 /RF3 ﬁ_)ag‘;
2/DB9 BNC 3/L0O4 ﬁ,)w S
2/DB9 BNC 4/ RF4 %ss
2/DB15 BNC 1/RF3 %SS
2/DB15 BNC 2/103 (s
2/DB15 BNC 3/ RF4 9@) 5
2/DB15 BNC 4/ LO4 %Lj /S
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ﬁ 2/DBI5S OK switch / OK34 LED (B8%) LED ) _ o <5
5 2/DB15 SGN1 switch / — fpss |
i 2/DBIS SGN2 switch / — hsS
| 3/DBY BNC 1 /LOS %X)S
§ 3/DBY BNC 2/ RF5 (ss N
x 3/DBY BNC 3/LO6 955

3/DB9 BNC 4/ RF6 lass
3/DB1S BNC 1/RF5 fl 55
3/DBIS BNC 2/LO5 Q“\S S
3/DBI5 BNC 3/ RF6 5

;: 3/DBIS BNC 4/L06 (s

3/DB1S OK switch / — s

? 3/DBI5 SGN1 switch / — (&ss

3/DB15 SGN2 switch / — ASS
¢/DB9 BNC 1/LO7 fre5>
4/DB9Y BNC 2 /RF7 Le>S
4/DB9 BNC 3/LO8 Qg 55
4/DB9 BNC 4/RF8 bess
4/DB1S BNC 1/RF7 f2>s
4/DB15 BNC 2/L07 14
4/DBI5 BNC 3 /RF8 Jhss
4/DBI5 BNC 4/LO8 P?«)' 7

4/DBIS OK switch / — e ss

4/DBI15 SGNI switch/ — [e35
4/DBI15 SGN2 switch / — [“s
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1 Overview

Multiple demodulators can be connected to the concentrator and will be connected to the EtherCAT
system with a single cable. There are variants for ASC and LSC. Both have a DB37 connection to
the EtherCAT chassis; in the case of the ASC variant there are 2 identical interfaces mounted inside
one enclosure. The connection to the ASC demodulator is made through 4 DB9 connectors for 2
channels each. With 2 identical interfaces this gives a total of 16 channels per enclosure. For the
LSC variant each of the 4 DB9 connectors is in parallel to a DB15 connector. The DBI5
connectors has additional digital status lines indicating OK and 2 sign bits. The DB9 connectors are
used for the 4-channel demodulators, whereas the DB15 connectors are used for the 2-channel
demodulators and 2-channel phase-frequency discriminators.

2 Test Equipment

¢ Oscilloscope

¢ Function generator

o Tester for demodulator concentrator
* DC power supplies

3 Documentation

e Schematic—D1100691-v1 (LSC) and D1100696-v1 (ASC})
e Tester-—D1101141-v1

4 Tests S|\CHOI

Power up the measurement equipment and connect the Tester to the DUT. One DB37 cable is
permanently attached, whereas the DB9 and DB15 cables are switch from port 1 through 4 on the
concentrator. For the ASC variant the procedure is repeated for the second interface.

4.1 Power
Check the VCC voltage on the concentrator port. The voltage should be within 5% of nominal.

TP6 (+5V)_ ¢ SU

4.2 Testing

4.2.1 LSC variant
Connect +18V to the LSC demodulator concentrator. Check that the LED on the front panel is lit.

Front panel LED >// S
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Connect up the first demodulator using the DB9 connector as well as the DB37 for the EtherCAT
side. Set the function generator to a 20Vpp sine wave at 1kHz. Connect it to the first BNC of the
first demodulator of the tester. Connect the oscilloscope to the first BNC of the EtherCAT side of
the tester. Make sure that all the other BNCs on the EtherCAT side are terminated by 50, Check
that the sine wave propagates through the box unaltered. Repeat this test for the remaining 3 BNCs
of the first demodulator by moving to the next EtherCAT BNC. Now disconnect the DB9 and
connect the DB1S5 to the first demodulator. Repeat the previous step by going through the 4 BNCs
again. Now, exercise the OK switch on the first demodulator of the tester and watch the
corresponding LED on the EtherCAT side. Make sure only one LED is changing. Note the status.
Repeat this for the 2 sign switches.

Now move to the second demodulator and repeat the above measurements. For the second
demodulator only the OK switch will work. When done move to the third and fourth demodulator
repeating the above measurements. Neither the OK or sign switches wiil be active.

Demodulator Signal Pass/Fail
1/DB9 BNC 1 /LOI (half amplitude) MSS
1/DB9 BNC 2/RF1 Q 58S
1/DB9 BNC 3/L0O2 J@\ S
1/DB9Y BNC 4/RF2 E@SS
1/DB15 BNC 1/ RFI (full amplitude) 3{553
1/DB15 BNC 2/LO1 {f‘ 5>
1/DB1S BNC 3/RF2 _ﬂ 53
1/DB15 BNC 4/L0O2 ﬂsj
1/DB15 OK switch / OK12 LED (LED1) @»
1/DB15 SGNI1 switch / SGN1 switch'(“bﬁﬁ%igEDB @,5 5
1/DB15 SGN2 switch / SGN2 switch GBP3YL_E O ({-><
2/DBY BNC 1/LO3 @os‘
2/DB9 BNC 2/RF3 Prss
2/DB9 BNC 3/LO4 4SS
2/DB9 BNC 4 / RF4 '% 7
2/DBI5 BNC 1 /RF3 ﬂ;j
2/DB15 BNC2/L03 Vess
2/DB15 BNC 3 /RF4 @55
2/DB15 BNC 4/L0O4 tes
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2/DB15 OK switch / OK34 LED (8a) L2 D A Gss _
2/DB1S SGN1 switch / — Pﬁ hY, _
2/DBI1S SGN2 switch / — 9155 ]
3/DB9 BNC 1/LO5 % S5

3/DB9 BNC 2/RF5 ()5133

3/DB9 BNC 3/LO6 PcsS

3/DB9 BNC 4/ RF6 @55

3/DB15 BNC 1 /RF5 Vess

3/DB15 BNC 2/LO5 12’,- 55

3/DB15 BNC 3/ RF6 F.5s

3/DBI15 BNC 4/L0O6 f&zs

3/DB1S OK switch / — Lss

3/DB15 SGNI1 switch / — 455

3/DB15 SGN2 switch / — ﬁs ¢

/DB9 BNC 1/LO7 Pss

4/DB9 BNC 2/RF7 Viss

4/DB9 BNC 3/LO8 ts S

#/DB9 BNC 4 /RF8 ﬁ; S

4/DB15 BNC 1/RF7 /’55/

4/DB15 BNC 2/L0O7 Vo5

4/DB1S BNC 3 /RF8 ¢

4/DBI5 BNC 4/LO8 ﬂf/

4/DB15 OK switch / — /é}}(

4/DB15 SGN1 switch / — /,fo

4/DB15 SGN2 switch / — Vesrr




