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Constraints

o L.O. Frequency resolution of < 1017
« Slewing capability of 10-11 (5 seconds)
e 10 volt output swing

e Gross long-term L.O. aging
compensation

e 5-10 second update rate

Jet Propulsion Laboratory 5/23/95
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Previous Method

e D/A converter, 16-bit, 20V range
01000:1 resistive divider

e 300pV resolution (<25 pV required)
e 200mV range

e Requires L.O. adjust every 80 days

Jet Propulsion Laboratory 5/23/95
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Implementation

o Computer/algorithm loop control

e Programmable Pulse-Width Generator
e Digital Drive Circuit

e Constant Current Sources

o Low-Noise Integrator

Jet Propulsion Laboratory 5/23/95
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Detalls

@ Computer provides pulse-width values to
pulse generator

® Pulse width max=5 Sec @ 1uSec resolution

@ Pulse drives TTL logic enabling one of two
current sources.

e Current is integrated, voltage applied toL.O.

® Small constant current cancels op-amp offset

Jet Propulsion Laboratory 5/23/95




Results

Measurement (Requirement)

e Max slew rate =15mV/Sec (5mV/See)
® Resolution = 6 x 10-20 (10-°7)
e 10 Secvar. <2.5x10™ (104
o Voltage Swing >10V 10v)

Jet Propulsion Laboratory 5/23/95



Challenges

® Temperature sensitivities forced control of
integrator environment to <0.1degree C

® Interference from 170 MHz transmitter
required electrostatic shielding of TAC

e Not apparent that better temperature control!
provides better 10 second stability

@ Current in-loop performance limited by VCO

Jet Propulsion Laboratory 5/23/95
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