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sussecr:  MIT CIRCUIT DESIGNS.

While I visited MIT last month David and I exchanged schematics of some
electronic circuits developed in the two labs for the interferometer prototypes and
other lab tests. The package I delivered was the LIGO 40m Prototype Servo System
Data Book, which most of you already have, comprising the main elements of the
three optical phase/frequency servos in the 40m prototype. There are copies in the
3rd floor library as well. David gave me a collection of circuits used in the rigid
interferometer servos, plus some support circuits which serve in alignment and test
functions. The final item, not described in David’s list, is a list of changes made to
the standard Caltech 12.33 MHz phase shifter to adapt it for operation at 15.6 MHz.

Our objective is to assemble a common catalog of circuit designs, categorized
by function, and also by level of development, e.g. prototype, production version,
unique or special-purpose instrument, etc.. Performance data, assembly notes, trou-
bleshooting procedures, and so on will also be collected as appropriate.

If you have comments or need further information, please contact Jake, myself

or David.
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MIT Electronics pus 12/18/ 30

This is a description of the general-purpose electronic circuits developed and in use at
MIT, as of 12 Dec 90.

1) Filter-mixer box: This contains a pre-mixer low-pass at 22.8 MHz, a ZAY-1B Minicir-
cuits mixer, and a post-mixer low-pass at 2.6 MHz. A fixed and an adjustable if output
are available. It is in a single-width NIM-box. Construction: RF tight boxes, short BNC
cables, T’s and barrels. No circuit board.

2) Photodiode amplifier: This circuit contains an RF amplifier (good to at least some 30
MHz, RF gain of 100) and a d.c. photocurrent output. It has about 20x amp equivalent
noise current at 10 MHz. The photodiode is in a resonant circuit. Construction: PC
boards in an RF tight box, feedthroughs for power.

3) High voltage video amplifier: Gain of 20, BW of 1 MHz using a PA85. +150 Vpipk

output. 6 nV/v/Hz input noise. Construction: hand-milled PC board and heat sink, six
channels in single-width NIM.

4) Kilovolt slow amplifier: Gain of 70, BW of 1 kHz, 0—~950kV output swing. Construction:
PC board, three channels in a single-width NIM.

5) DC motor pulse driver: Takes input from a rotary shaft encoder, puts out bipolar pulses
to drive gearhead motors. Allows remote alignment of mirror mounts. Construction: hand
wired; one circuit, switchable to 10 motors, in single-width NIM.

6) Intra-cavity Pockels cell Frequency-stabilization circuit: This circuit provides the trans-
fer function for the small-frame laser stabilization loop currently used. The output of this
circuit is amplified by a commericial (Inrad) HV video amplifier. The UGF is about 1.3
MHz for the loop. Construction: hand wired on MIT ‘matrix’ board, in single-width NIM.

7) Quadrant diode sum and difference circuit: This circuit takes the 4 voltage signals
from already-buffered quadrant diodes and resolves them into X, Y, and Sum outputs.
Construction: hand wired on MIT ‘matrix’ board, 4 channels in single-width NIM.

8) kHz lockin: This is an audio-frequency lockin (up to 100 kHz) for use in servo systems
(i.e., with a large-bandwidth if section). There are signal and lo inputs; two modulation
outputs, with adjustable phase and amplitude; and demodulated and test point outputs.
Construction: PC board, in a single-width NIM.

9) Accelerometer preamp: This is a low voltage- and current-noise preamp for accelerom-
eters which has a differential output; and a differential receiver board. Conctruction: PC

board in and rf-tight box for the preamp, PC board in double-width NIM for the differential
receiver (three channels on one board for the latter).
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