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Input Protection

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

-15 <H1S
— N
DualDiode DI U2B
GND S LT1125CS
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- o 6 3.01K
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D4 -
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Input Protection
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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R56
[ DC Drive
1k
TP16

C46

RS7 i Q

Plin 1 LV_Plout » Loaded by ~1500pF cable capacitance
49.9

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.
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[The +/-V input here is to drive the ADA4700
output driver chip. This voltage form can go up
fto +/-48V. At time of writing, we intend to use
r+/-24VDC supplies and see how we do.
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ULbit >
ND
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Diode 1 Amp Diode 1 Amp
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u v
+15 v
R67
Pull-up for logic input R68
20K 4.99k
bit R69
99k Cs6
4.7pF LR
GND IRBD
GND
[The design of this pole zero stage is motivated by the need to reduce the LRout >
IDAC noise at frequencies greater than 20Hz to a value less than
800nV/rtHz for the ITMs. The DAC noise is estimated (per
(G1401399-v2) to be 800nV/rtHz at 20 Hz with no filtration, so a single
stage of dewhitening was used. The choice of pole and zero frequency
labove results in a predicted circuit output noise of 200nV/rtHz at 20Hz i
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 CheCked All
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TP2
R6
Diff N
10 Ohm

Typical LIGO differential driver circuit for the
monitor signals.
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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.

Time: 2:34:58 PM
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4.7pF, 100V
[]
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The PI correction signal is anticipated to be AT
required between 10kHz and 80kHz. This )
circuit filters the correction signal to avoid R35 I
potential noise injection at lower frequencies 4.99k é|24
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The large dynamic range of the output drivers
(40vp-p) requires this monitor to attenuate and
whiten the input signal.

Zero @ 2Hz, 1.6kHz Pole @ 40Hz, 965Hz Zero @ 2Hz, 16kHz Pole @ 40Hz, 965Hz
RS0 TP13
20k TP14
[ Monln TP15
R51 MonOut
20k C39
10nF, Poly Differential Noise:
Input referred to LV ESD Drive =
28nVrms/rtHz@150Hz
GD GND Out = 5.3uVrms/rtHz@150Hz
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Gain of 40 High Voltage Stage
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2 n
T ©,
GND Il
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DualDiode
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—| |—|GND v Current Limit = 0.7/R
1UF 230 R44
100k
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18V TVS Monitor Zin = 10k ohms
_ To Terminate The Divider
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This filter can store charge. Assume the capacitors are charged until positively discharged and measured.

1Hz LPF for Noise Reduction

Y Y iy Current Limiting Resistor Y
O re QO Q R o)
[ HVin < < HVout >
30K, 10W 30K, 10W 10k, 3W
33 C34 C2_
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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Part3 2K L6
Pins for female molex connector ) . . +15 2 GvNDV ;
WM2307-ND The +/-V input here is to drive the ADA4700 —
Quantity: 6 output driver chip. This voltage form can go up Header 2
to +/-48V. At time of writing, we intend to use R72 P7 Rear Panel LEDs
Partd r/-24VDC supplies and see how we do. G AL [
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Incoming High Voltage TP3 I Stacked LED 12V TVS Stacked LED
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Binary Monitors to Binary Input Module
Drives Binary Input Module when monitored parameter is HIGH

BinMon1 13
BinaryDetail.SchDoc UL bit Mon 1 ’o\
. . LL bit Mon 6 5
UL ON OFF L0t 15 m Ui 8Mon UR bit Mon 215 o
LR bit Mon 7 5 I
B@nMonZ _ PoleZeroByp Mon 3 o 10 I GND
BinaryDetail.SchDoc ¢ Z o
LL bit LL bit Mon —O
[ LL ON OFF > —in out [ T,
LL ON_OFF ] ¢ g
O
. J__/ D9 Female
BinMon3 GND Rear Panel

BinaryDetail.SchDoc
UR bit Mon

UR_ON OFF UREbi

BinMon4

BinaryDetail.SchDoc

LR ON OFF CREbi

BinMon5

BinaryDetail.SchDoc

PZ Bvo PoleZeroByp

;

P,

Binary Inputs from Binary Output Module

LR bit Mon
14
UL bit L5
LL bit 6 o
UR bit 2 11
oleZeroByp Mon LR bit 7 o o IGND
PoleZeroByp ; 0 10 IGND
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h—o
1o
—O
L &~
GND D9 Male
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+15

R81
2.32k

u17

499 ohm resistor to protect opto-transistor from short circuit condition

+15

~6mA LED Current * A K

RS3 TP33
by =
20K D26
12V TVS
GND
GND

PS2701A-1
Ml
2SK3019TLCT-ND

out

PSSI2021SAY Constant current source is used inside binary input
The 100 ohm programming resistor sets the current at 6mA
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