
Index 

Acceleration, 34 
Aging, 14,29, 232 
Allan Variance, 19 
Amplitude of oscillation, 4,63 
Analogue temperature compensation, 

Antiresonant frequency, 23 
AT cut crystal, 25,27 

Base spreading resistance, 47 
Bessel functions, 201, 224 
Bias shift, 50, 54 

Calibration tolerance, 28, 231 
Capacitance, load, 25 
Clapp oscillator, 56, 85-88,193-194 
Collector current, 51, 54 
Collector limiting, 6 
Colpitts oscillator, 56,76-84, 197-198, 

Compensation, temperature, 16 

130-146 

216-223 

analogue, 130-146 
digital, 131,152-157 

microprocessor, 15 7-1 76 
Component tolerance, 120 
crystal 

hybrid, 146-152 

aging, 14,29,232 
drive level, 26,64 
equivalent circuit, 21 
holder, 38, 233 
load capacitance, 25, 120, 228 
marking, 233 
military, 32-37 
oven, 15,126 
overtone, 30 
pin-to-pin capacitance, 25 
Q factor, 29 
reactance, 22, 23, 230 

resistance, 24, 26, 35-37 
specification, 23 1-234 
temperature curves, 27, 28 
temperature equation, 171 

CT cut crystal, 28 

Dewar flask, 127 
Diffusion capacitance, 47 
Digital temperature compensation, 131, 

Drift tolerance, 23 1 
Drive level, 26, 32 
DT cut crystal, 28 

Emitter resistance, 47 
Environmental effects, 14 
Equivalent circuit 

crystal, 21,227,229 
transistor, 43,45,48,53 

Equivalent resistance, 231 
Experimental method of design, 4 

Finishing tolerance, 28, 23 1 
Frequency modulation, 17 
Frequency of oscillation, 3 
Frequency stability, 14,16, 26, 119 

Gain, 3, 128 
Gate oscillators 

15 2-1 57 

multiple, 106-1 10 
single, 100-105 

Grounded base oscillator, 7, tt9-100, 
188-192 

Harmonic balance, 216-223 
Harmonic current, 5 1-54 
Holder capacitance, 20, 25 
Holder, crystal, 38, 233 
Hybrid analogue-digital temperature 

compensation, 13 1, 146-152 

239 



240 Index 

Hybrid IT equivalent circuit, 44 
Hyperbolic Bessel functions, 49, 201, 219 

Impedance inverting Pierce oscillator, 72-76 
Impedance transformation ratio, 11 
Insulation resistance, 232 
Integrated circuit oscillator, 110-118 
Interpolation, temperature curve, 158 
Intrinsic transistor, 47 

J cut crystal, 28 

Leakage, 232 
Load capacitance, 25 
Load isolation, 141-145 
Logic gate oscillator, 100-110 
Long term stability, 14, 16 
Loop gain, 3,6,128 

Marking, crystal, 233 
Measurement, 231 
Memory size, 157 
Microprocessor temperature compensation, 

Military crystals, 32-38 
Multiple gate oscillators, 106-1 10 

Negative resistance oscillators, 113-1 14 
Nonlinear model, transistor, 46 
Nonlinear modifications, 11 
NT cut crystal, 28 

Oscillator 

157-176 

Clapp, 56,85-88, 193-1 94 
Colpitts, 56,74-84, 197-198, 216-223 
gate, 100-110 
grounded base, 7,89-100,188-192 
Pierce, 56-72,180-187,195-196 
principles, 3 . 

Oven, crystal, 15, 126 
Overtone, crystal, 30 
Overtone Pierce oscillator, 70 

Parallel resonant frequency, 22 
Phase, in oscillator, 3 
Phase modulation, 17 
Phase stability, 17 
Pierce oscillator, 56-72, 180-187, 195-196 
Pin-to-pin capacitance, 25 
Power gain analysis, 7 
Production tests, 119 

Proportionally controlled oven, 15 
Pullable oscillator, 122 

Q factor, crystal, 29 
Quality control, 233 
Quartz crystal. See Crystal 

Relaxation oscillation, 127 
Resistance, 24,26,35-37,231 

S parameters, 44 
Series resonant frequency, 21 
Shock, 34, 232 
Short term stability, 17 
Single gate oscillator, 100-106 
Spurious modes, 23 1 
Spurious response, 30, 3 1  
Spurious oscillation, 120, 125, 127, 128 
Squegging, 127 
Storage temperature, 232 
Switch, crystal, 121, 128 

TXCO, 130 
Temperature coefficient, crystal, 27-28,171 
Temperature compensation 

analogue, 130-146 
digital, 131, 152-157 

microprocessor, 157-1 76 
Temperature control, 15, 126 
Temperature effects on stability, 14 
Test drive level, crystal, 26, 231 
Testing, 119, 234 
Thermistor, 133 
Transistor, 40,44,47 

equivalent circuit, 41  
Transition capacitance, 47 

hybrid, 146-152 

Unwanted modes, 23 1 

VCXO, 122-126 
Vibration, 32, 232 
Voltage controlled crystal oscillator, 

Voltage regulation, 140 
122-1 26 

XY cut crystal, 28 

Y parameter design, 5,42, 180, 188 


