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Overall Gain = 1from InP-InN to Out
Ex. 10V battery across input = 10V from Out to GND

UIB
GND LT1125CS
0 R3
3.01K
R4 RS
100K OHM 3.01k
‘ R6 R7
InP { uiC
1k 0 ohm GD LTI125CS
24.1kHz Pol 1 - 10
. z Pole ——=cC1 Out
3 anF OMIT 11
RO RI0
[ InN o
1k 0 ohm o RIL
RI12 °
100K OH e SR 3.01K TP4
|UF
+| ula
GND RI3
3.01K

UlD
LT1125CS

GND
16 The 24.1kHz RC filter is there to cut high
frequency noise to prevent slew rate limiting.
Overall gain is 1 such that 10 volts peak from

DAC yields 10v wrt ground at output
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Overall Gain = 1from InP-InN to Out
Ex. 10V battery across input = 10V from Out to GND
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333 333
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st s S st st
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12V 12V
These relays are used to disconnect the applied
differential DAC signals from the high voltage
[ESD amplifier after transition to low voltage
control.
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s
2R56
333
TP65
D12 ®
K8 Diode Bit
B
Plout 0 3 NC NC 3 >
Plin 1 st $2 [e—GND
Plout 1 NO NO
12V

Only a total of 2 ADC channels were available within the existing SUS
topology for the PI input. This switch allows the user to select which two
quadrants of a test mass will receive the PI correction signals.

The grounded pin on S2 terminates the unused leg of the PI output path to
mimic the voltage source that would have been connected. Failure to do
this would result in a change in the transfer function of the passive
summing network.

Bit control input pulling low will select the Plout 1 path and vice versa
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1 2 3
The +/-V input here is to drive the ADA4700
output driver chip. This voltage form can go up
to +/-48V. At time of writing, we intend to use
r/-24VDC supplies and see how we do.
Cl17
4.7pF, 100V
[]
40vp-p Driver Stage I
10kHz HPF Stage R28
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CI8 4.99k
1.13K Il
Il
T > 10aF T
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o W : I SRR 6
R31 1 5
226K C4 = Cs2
GND 68pF o~
110 €26
GND 15 oD >—H—|GND
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TV
R32
The PI correction signal is anticipated to be AT
required between 10kHz and 80kHz. This )
circuit filters the correction signal to avoid R33 I
potential noise injection at lower frequencies 4.99k é|27
4.7pF, 100V
GND
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1 2 3 4 5 6
[The +/-V input here is to drive the ADA4700
R14 RIS utput driver chip. This voltage form can go up
1k 1k to +/-48V. At time of writing, we intend to use
f+/-24VDC supplies and see how we do.
+15 .15 X
+15 415
5 D3 D4 DS c4
Diode 1 Amp Diode 1 Amp Diode 1 Amp Diode 1 Amp 4.7pF
<
2.2Hz Pole, 50Hz Zero < = 40vp-p Driver Stage
- cs ; > 2.2Hz Pole, 50Hz Zero R . R16
976 3.3UF 8 RIS Cc6 > >
1 3.3UF 8 c7 4.99k
5 976 | ||
6 VY N\ 2 1
GND (= bt 6 1y 3
Shown Logic 0|51y . (LiND ) GND
Shown Logic 05
2 GND 1UF, 100V
MAX4659EUA+ 3 RI9 1 ADA4700-1
R20 MAX4659EUA+ <+ 8 TPS
21k R21 GND— AN/ 3
[ Testin o) R22 4.99k —I—D + 6
s )
TP54 = 5
us
=
R23
R24 c13
21k GND
1UF, 100V
TP55
+
R25
4.99k
R26
+S
£ 4.99k
2 Cl16
4.7pF
Pull-up for logic input R27
20K ] ] ] ] GND
bit [The design of this pole zero stage is motivated by the need to reduce the
. DAC noise at frequencies greater than 20Hz to a value less than
#0nV/rtHz. The DAC noise is estimated (per G1401399-v2) to be
800nV/rtHz at 20 Hz. The choice of pole and zero frequency above
results in a predicted circuit output noise of 28nV/rtHz at 20Hz in the
presence of the anticipated DAC noise. The zero preserves some drive
dynamic range at intermediate frequencies.
The ADA4700-1 stage provides the capability to increase the dynamic
range to 40vp-p
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1 2 3
+15
SR57
333 Net Class
R58
& HVin |
] 10k, 3W
< —
D14 e LK &5
3 IEI BNV NO 12V _Relay 10nF, plastic, 630VDC OMIT
C38 2 ol o GND
Stel) GND Diode 1N4148
1uF TP66 Ul4
.. R59 R60
Pull-up for logic input R61 10K TP67 ? ||_} %
SO 200K = 3
39 D16 st
—_ 12V TVS [y
R62 lefég MLl g 1UF z
- < & €L LM
[_HVLVbit e Q GND GND GND &
D17 5
12V TVS > +15
(a8}
N
GND &
GND = t————— AV Vou >
< I —
K7
D19 DI ﬁél ﬂHV_NC_Relay
o L o
Diode 1N4148 LVin |
R64 TP69 Ul15
Acceptable logic levels are as follows: The HVLVbit = logic high if the ? = %
voltage is 5 to 20V. A logic low < 2V 20K il g 0
D20 S
- i, . - . Ca0_— 12V TVS E
Logic high on HVLVbit input will result in the LV path being closed, WwE 1 )
and the HV path being open and vice versa. 5
GND GND GND &
Due to the action of the RC filters on the FET gates, a delay (30mSec
minimum) is introduced ensuring the HV path will never be closed
while the LV path is closed. Failure to do this would connect the HV
circuit to the LV which would be bad.
The uncommanded state results in the HV being OFF and the LV being
ON
The 10nF HV capacitor on the output can be optionally utilized to lower
the source impedance in the event that is useful.
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Plin

D11
STPS2H100AY

D10
STPS2H100AY

Each resistor has a limiting element voltage of 150VDC

R52 R53 R54 R55

R50
[ LVin
1k
C36
R51 I I
49.9
47nF

g LV _Plout> Loaded by ~1500pF cable capacitance

49.9 49.9 49.9 49.9

TP64

This summing node combines the low frequency DC coupled signals present in the
normal feedback path to each quadrant with the parametric instability correction
signal. The summing was done passively to allow greater dynamic range than that
afforded by an active summing stage. The STPS2H100AY diodes and output 200
ohm resistor string dissipate the potential stored charge present on the output cable
leading to the vacuum system and limit the instantaneous current to be less than 2
amperes assuming worst case cable charge of 400VDC and 1500pF cable capacity.
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HVin

This filter can store charge. Assume the capacitors are charged until positively discharged and measured.

1Hz LPF for Noise Reduction

TP58 TP59 Current Limiting Resistor ~ TP60
R34 ? R3S ? R36 ?
HVout >
30K, 10W 30K, 10W 10k, 3W
€29 €30 €28
3uF, 700VDC 3uF, 700VDC 10nF, plastic, 630VDC
GND GND GND
From T1400406 by Rai Weiss, this filter lowers the voltage noise
on the bias path. This path has no requirement for fast frequency
esponse beyond the ability to set the bias voltage on a human
timescale.
\An additional 10k series resistor is conservatively included as a
hedge against an in-vacuum discharge event. The 10nF HV
capacitor on the output can be optionally utilized to lower the
source impedance to the bias electrode in the event that is useful.
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2 3
The large dynamic range of the output drivers
(40vp-p) requires this monitor to attenuate the
input signal. A pole at 1kHz is included for
further attenuation of the PI band.
R37
1k C31
+15 |—-—| |—| GND
1UF
-
5
R38 6
| 15k MonOut »
Monln
8¢ un
OP27GSZ
C33
—| |—| GND
1UF
GND GND
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@
TP9

IUF UI2A
ADB672

R42

—0
TP10

R45
Diff N
0 Ohm

Typical LIGO differential driver circuit for the
monitor signals.
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Part2

Pins for female molex connector
WM2307-ND

Quantity: 6

Part3

Mating 6 pin molex connector
WM2126-ND

P12

+15
GND
-15
+V
GND
-V

AN B W =

Header 6H

VO T1P70
+VH—O T1P76
+15—0O TP77
-15—0O TP78

The +/-V input here is to drive the ADA4700
output driver chip. This voltage form can go up
to +/-48V. At time of writing, we intend to use
r/-24VDC supplies and see how we do.

TP71 TP72 TP73 TP74 TP75

GND GND GND GND GND

+V/-V Power LED
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S RO T
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Power LED
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15

4 R78 ]—
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Bot LED

Stacked LED

1+
9

|+ C41
~T~ 10UF Tantalum, 50V

GND

Vi

= C43
10UF Ceramic, 100V

GND

~— C42
+| 10UF Tantalum, 50V

- C44
10UF Ceramic, 100V

GND
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