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A

Active crossover, active filter, 8.113-116
Active filter, active crossover, 8.113-116
Active and Passive Electrical Wave Filter
Catalog (TTE, Inc.), 12.39
ADG620 Instrumentation Amplifier Data
Sheet:
RF Interference, 1.92
AD625 Instrumentation Amplifier Data
Sheet:
Other Considerations (RFI Protection, 1.92
Adams, R.W,, 8.156; 14.36
ADC:
6-bit, fullscale converter,
characteristics, 12.8
8-bit,
dual,
flash converter, 13.3
block diagram, 13.3
ENOB, 12.19
external voltage reference, 13.5
internal voltage reference, 13.4
performance, 13.2
SNR, 12.19
FFT testing, 16.10
flash converter, 13.6-7
bit error rate, 12.38
block diagram, 15.20
demulitplexing output data, 13.9-10
dynamic performance, 15.21
input circuit, 12.20
output data, 13.6-7
ﬁl%lscale converter, characteristics,
.8
high speed, 13.9
subranging, block diagram, 12.22
10-bit,
FFT testing, 16.10
flash converter,
block diagram, 15.22
performance, 13.2
fullscale converter, characteristics,
12.8
high speed, frequency vs. SFDR, 12.16
subranging, digitally corrected, two-
stage, 12.24
12-bit,
3-volt operation, 6.37
8-bit, 13.8
8-channel,
sampling,
serial output, 6.43
specifications, 6.44
evaluation board, 16.2
FFT output, 12.10; 15.6
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FFT testing, 16.10, 12
Hanning window function, 16.15
MathCad FFT output, 16.15-16
flash converter, pipelined
architecture, 13.8
fullscale converter, characteristics,
12.8
high speed, frequency vs. SFDR, 12.16
key features, 6.37
monolithic sampling,
ENOB, 12.11
S/N+D, 12.11
sampling, 6.46
SHA, 4.6
SFDR, 9.13; 15.14
signal sampling effects, 15.6
single channel,
sampling,
circuit, 6.45
features, 6.45
subranging,
digitally corrected, 12.23
three-stage, 12.24-25
transient response, 12.30-31
14-bit,
antialiasing filter, 15.5
block diagram, 15.2
drive amplifier, circuit, 15.4
FFT output, 15.19
FFT testing, 16.10
flash converter, diagram, 15.20
fullscale converter, characteristics,
12.8
high speed, 9.5
frequency vs. SFDR, 12.16
SFDR, 12.14-15
quad driver, 15.5
sampling, 6.46
analog I/O ports, 6.46-47
SFDR, 15.2-3
SFDR versus input frequency,
15.17-18
SHA, 15.16
SNR, 15.2-3
subranging, recursive, 12.25-26
test configuration, hold-mode SFDR,
15.18
track-and-hold, 15.17-18

16-bit,

block diagram, 13.11
characteristics, 13.11

in CODEC, 14.30

CODEC, 8.4-5

effective bit performance, 13.12
FFT output, 13.12

fullscale converter, characteristics,
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12.8
hybrid sampling,
autocalibration, 13.24
FFT output, 13.25
Autozero function, 13.26
block diagram, 13.24
FET output, 13.25
temperature effects, 13.25
precision sampling, 13.10-25
data output,
parallel, 13.26-27
serial, 13.26, 28
DSP, data output, 13.26-28
parallel interface, 13.26-27
serial interface, 13.28
sampling, 13.12
autocalibrating, 13.14-15
analog ground sense, 13.16
with drive amplifier, 13.20-21
ENOB, 13.17
equivalent input circuit, 13.18
equivalent input noise, 13.17
S/N+D, 13.17
equivalent input noise, 13.13
input and reference interface,
13.14
noise sources, 13.13
sigma-delta,
third order,
comb filter, 14.18-19
description, 14.16-21
differential drive, 14.21
digital filter,
group delay, 14.19
settling time, 14.19
filter cutput, 14.17-18
filter response characteristics,
14.18
FIR filter, 14.18-19
specifications, 14.17
V.32 modem signal port, 18.18-19
block diagram, 18.18
specifications, 18.19
18-bit,
dual,
sigma-delta,
block diagram, 14.22
description, 14.22-25
differential driver, 14.25
digital filter,
characteristics, 14.24
response, 14.24
noise shaping, 14.23
specifications, 14.23
sigma-delta,
audio, 8.128-133
block diagram, 8.129
differential driver, 8.133
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filter design, 8.130
filter response, 8.131
key specifications, 8.129
switched capacitor, 8.132
22-bit,
quad sigma-delta, 6.47-48
circuit, 6.48
features, 6.48
24-bit, sigma-delta, 6.40
analog multiplexer, 12.31
antialiasing filter, 12.5-8
aperture delay time, 12.28
aperture jitter, 12.29-30
ENOB, 12.30
SNR, 12.30
audio, 14.22-25
bench testing,
ac linearity using histograms, 16.8-9
decimation, 16.7
DSP techniques, 16.7-9
PC-based system, 16.8
bit error rate, 12.33-38
high frequency testing, analog input,
12.36
input frequencies, 12.37
low frequency testing, analog input,
12.36
random noise, 12.33
testing, 12.35
bit sizes, 12.8-9
characteristics, 12.12
clipping, 10.28
CODEC, 8.4-5
coherent sampling, requirements, 16.11
decoupling, 13.39
distortion,
analysis, 12.16
discontinuity, 12.16-17
transfer characteristies, 12.16
drive amplifier, characteristics, 13.2
dynamic range, 12.7-17
autocalibration, 15.9
dither signals, 15.6-9
error correction, 15.8
dynamic testing, 12.9
dynamic transfer,
analog evaluation, 16.4-7
beat frequency test, 16.4-7
Nyquist input, 16.6
effective aperture delay time, 12.28
measurement, 12.28
ENOB, 12.11, 13
error codes, 12.33
evaluation board, 16.1
FFT, 12.13
noise measurement, 12.14
FFT output, 12.10
FFT testing, 16.9-16
coherent, 16.10-11



frequency bin width, 16.9-10
mathematical software, 16.9
QuickBasic routines, 16.17-19
flash converter,
block diagram, 13.3
dynamic performance, 13.2
ENOB, 12.19
equivalent input circuit, 12.20
error sources, 12.17-21
external voltage reference, 13.5
harmonic distortion, 12.19
input protection, Schottky diodes,
13.31-32
interface circuit, 13.4
internal voltage reference, 13.4
latched data output, 13.6-7
latency, 13.7
output data,
latency, 13.7
pipeline delay, 13.7
pipeline delay, 13.7, 8-
guadrature receiver application, 13.3
signal-dependent capacitance, 12.20
SNR, 12.19
thermometer code, 12.17-18
timing diagram, 13.6
latency, 13.7
pipeline delay, 13.7, 8-9
three clock-cycle latency, 13.9
total harmonic distortion, 12.21
full-power bandwidth, 12.12-13
grounding, 13.38
high resolution, 15.1
high speed,
3-terminal regulator as supply, 13.31
demultiplexing output, 13.9-10
drive amplifier, 13.2-8
characteristics, 13.2
input protection, 13.29-31
clamp circuit, 13.29
latchup, 13.29
protection, 13.30
output data, 13.6-8
overdrive, 13.29
overvoltage, power supply sequencing,
13.30
slow memory storage, 13.10
supply sequencing damage,
protection,13.30
input,
Gaussian wideband noise, 15.7
SHA, 4.1
interfacing, requirements, 13.1
intermediate frequency, sampling rate,
15.13
Mathcad routines, 16.20-22
metastability, 12.33-38
multi-bit,

sigma-delta, 14.33-34
first-order, diagram, 14.34
summary, 14.34-35
noise, 12.33
non-sigma-delta, data acquisition, 14.18
Nyquist sampling, 12.1
on-chip SHA, 4.7
overvoltage recovery time, 12.32
peak harmonious component, 12.13
peak spuriocus, 12.13
PGA, gain controlled by serial interface,
3.14
precision, low noise, voltage reference,
13.22
quantization theory basics, 12.10
recursive subranging, 12.25-26
resolution, 12.7-17
sampling, 4.1
aperture jitter, 13.32-33
clock generator circuit, 13.34
clock signal, 13.32-34
ENOB, 12.9
phase jitter, 13.32
precision low-jitter, 13.34
SNR, 12.11
sampling rate, 12.5-8
serial output, 6.40-41
advantages, 6.40
settling time, 12.30-31
SFDR, 9.14; 12.13
definition, 12.15
and frequency, 12.15
from input signal, 12.14
SHA,
block diagram, 15.20
driving flash converter, 15.21
function, 15.15-16
timing optimization, 15.19
sigma-delta, 14.1-35
antialiasing filter, decimation,
14.2-3
audio, 14.22-25
bandpass, 15.23
digital filter, 15.25
ENOB, 15.24
experimental, summary, 15.25
fourth-order, structure, 15.24
noise shaping, 15.23
charge-balance, 6.5
conversion time, 6.7
decimation, 14.10-13, 13
digital filter,
measured group delay, 14.18-19
settling time, 14.18-19
digital filtering, 14.10-18, 13
direct intermediate frequency-to-

digital conversion, 15.22-25

effective resolution, 6.9
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filter setting, conversion and
settling time, 6.8
finite impulse filter, 14.2-3, 12
first order,
diagram, 14.5
noise shaping, 14.8-9
SNR versus oversampling, 14.8-9
higher-order, characteristics, 14.32
idling pattern, 14.13-14
infinite impulse filter, 14.12
MASH,
characteristics, 14.32-33
diagram, 14.32
three-stage, 14.31-33
modulator, 14.4-9
equivalent input circuit, 14.25
frequency domain linearized model,
14.7
higher order, 14.15-16
idling pattern, 14.14-15
repetitive bit pattern, 14.14
switched-capacitor architecture,
14.19-20
waveforms, 14.6
noise shaping filter, 14.7-8
Nyquist sampling, 14.2-3
oversampling, 14.2-4
benefits, 14.4
PGA function, 6.6
quantization noise shaping, 14.5-9
distribution, 14.8
second order,
diagram, 14.8-9
noise shaping, 14.8-9
SNR versus oversampling, 14.8-9
signal conditioning transducer input,
6.1-31
analog input structure, 6.14
anti-aliasing filter, 6.12-14
applications, 6.25-31
calibration, 6.20-24
characteristics, 6.1
connections, 6.16
conversion errors, 6.15
differences, 6.3
digital filter frequency response,
6.7
effective resolution, 6.9-10
features, 6.3
high integration, 6.2
microprocessor interface, 6.27
noise, 6.9-11, 18-19
optimizing, 6.12
noise limitations, 6.8
noise-free codes, 6.11
operation theory, 6.5
overvoltage protection, 6.17
sensor applications, 6.4
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serial interface, 6.25-26
voltage reference, 6.17
weigh scale, 6.25
third order,
description, 14.16-21
SNR versus oversampling, 14.8-9
tonal considerations, 14.13-14
traditional, noise shaping, 15.23
voltage reference, 5.15-16
dynamic load effects, 5.17
noise, 5.17
stability, 5.20-21
single supply, 6.32-39
characteristics, 6.32
data acquisition system, 6.38-39
input range limit, supply voltage,
6.34
input scaling, 6.35
voltage reference, 6.36
SNR, 12.8-9
and frequency, 12.15
gpectral analysis,
Minimum 4-Term Blackman-Harris
window,
16.13
two-tone IMD testing, 16.13
weighting function, 16.13
wide dynamic range, 15.1-5
windowing function, 16.13-14
static transfer,
analog evaluation, 16.2-4
DAC output, 16.3
error, 16.4
triangular wave, 16.3
sub-Nyquist sampling, 12.1
subranging,
block diagram, 12.22
digital correction, 12.23-24
error sources, 12.27
error sources, 12.22-27
linearity errors, 12.27
successive approximation, voltage

reference, dynamic transient load, 5.21

theoretical quantization noise, 12.8-9
transient response, 12.30-31
and VGA, 15.26-31
video, 4:1 multiplexer, 11.22
voltage reference, 5.16; 13.21-23
ADSP-2100 Family User’s Manual, 18.42
Akazawa, Yukio, 12.39
Aliasing:
description, 12.3-4
frequency domain effects, 12.5
time domain effects, 12.4
Amplifier:
isolation,
3-port, 1.82
characteristics, 1.83



family, 1.84
motor control current sense, 1.84
transformer-isolated, 1.82-84
latch-up, 1.73-74
output, phase reversal, 1.72, 74
paralleling, precision line driver,
1.74-76
precision weight-scale, signal
conditioning, 1.6-7
programmable gain, see: PGA
sample and hold, see: SHA
single supply RTD, linearized, 1.9-10
Amplifier Applications Guide (1990), 15.40
Amplifier Applications Guide (1992), 6.49;
10.33
Analog circuit:
high performance,
prototyping, 13.45-47
socket prohibition, 13.44-45
Analog multiplexer, data acquisition
system, 12.31
Analog signal:
aliasing, 12.3
discrete time sampling, 12.2-5
multiplexed, 2.1-4
switched, 2.1-4
Analog switch:
characteristics, 2.2
CMOS, 2.1
ac parameter, 2.14-15
charge injection,
effects, 2.15
model, 2.14
adjacent, equivalent circuit, 2.9
advantages, 2.3-4
anatomy, 2.9-18
applying, 2.20-25
dynamic performance, 2.21
minimizing gain error and
providing isolation, 2.25
minimizing on resistance, 2.22-23
noninverting solution, 2.25
minimizing on resistance versus
temperature, 2.24
multiplex buffer into ADC, 2.25
parasitic capacitance, 2.22
switching time, 2.20
unity gain inverter with switched
input, 2.21
on condition, dc performance, 2.10
crosstalk,
equivalent circuit, 2.17
performance, 2.17
diode protection, 2.6-7
error sources, 2.9-18
junction-isolated, diagram, 2.5
latchproof versus overvoltage
protection, 2.8

INDEX

latchup, diode protection, 2.6-7
off condition, dc performance, 2.10
off isolation, 2.13-14
off isolation versus frequency, 2.13
overcurrent, diode protection, 2.6-7
parasitic components, ac performance,
2.11
parasitic latchup, 2.4-8
performance, 2.9-18
series-pass capacitance, 2.11-12
settling time, 2.18
time constants required, 2.18
transfer accuracy versus frequency,
2.12
LC2MOS,
trench-isolation,
advantages, 2.19-20
structure, 2.20
Analog system, voltage references, 5.1-22
Andreas, D., 8.156; 14.36
Andrews, James R., 16.23
ANSI Standard 268-15 (Revision 1987,
amendments 1989, 1990, 1991), 8.17
Antialiasing filter, and oversampling, 14.3
Aperture jitter:
definition, 12.29
effects, 12.29
on ENOB, 13.32-33
on SNR, 13.32-33
ENOB, 12.30
SNR, 12.30
Application circuit, EMI reduction, 1.29-33
Asta, Dan, 15.39
Audio buffer amplifier:
capacitive load compensation,
external “in-loop,” 8.69-70
internal, 8.68
passive, 8.66-67
high current, 8.63-65
unity gain stand-alone, 8.63
THD+N versus frequency, 8.65
Audio circuit:
diagram, 8.51
line level stages, 8.50-92
amplifiers, 8.50
drivers, 8.50
receivers, 8.50
transformers, 8.51
transformers, 8.51
Audio line amplifier, 8.50
current boosted, composite, 8.82
Audio line buffer, 8.63-92
Audio line driver, 8.50, 63-92
amplifier, test circuit, 8.71
capacitive loading, 8.65-66
current boosted, 8.79-81
composite, 8.81-82
THD+N versus frequency, 8.82
THD+N versus frequency, 8.80
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differential, 8.83-86
cross-coupled, 8.85-86
THD+N versus frequency, 8.86
“inverter-follower,” 8.83-85
THD+N versus frequency, 8.84
high current, 8.63-65
“inverter-follower”, pseudo-differential,
8.85
overcompensation, 8.66
paralleled output, 8.75-77
single-ended, 8.70-71, 73-77
consumer equipment, 8.73-75
THD+N versus frequency, 8.75
transformer coupled, 8.87-91
with feedback, 8.88-91
steel core,
with feedback, THD+N versus
frequency, 8.91
THD+N versus frequency, 8.89
with tertiary feedback, 8.89
THD+N versus frequency, 8.88
voltage follower amplifier, THD+N
versus frequency, 8.71-73
wide dynamic range ultra low
distortion, 8.77-78
THD versus frequency, 8.78
Audio line level stage, 8.50-92
Audio line receiver, 8.50, 52-62
“all inverting,” 8.58-59
circuit, 8.58
THD+N versus frequency, 8.61
alternate balanced, 8.58
balanced, 8.56
common mode error versus frequency,
8.60
performance, 8.59-61
push-pull feedback, 8.57
THD+N versus frequency, 8.60
balanced feedback differential, 8.57
differential amplifier, 8.52
simple, load balance, 8.56
simple line receiver, 8.52-55
common mode rejection versus
frequency, 8.54-55
components, 8.53
implementation, 8.55-56
Audio signal:
applications, 8.1-156
preamplifier, See: Preamp
Audio system:
digital, see: Digital audio
DSP, see: Digital audio
speaker crossover, 8.101-124
component quality, 8.106
crossover design, 8.106-116
filters, 8.102
impedance compensation, 8.103-106
semi-inductor, 8.104
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Zobel network, 8.103-104
order, 8.102-103
physics, 8.101-103
resonance compensation, 8.105
series networks, 8.105
speaker design,
active crossover,
calculations, 8.120-123
design, 8.115-116
frequency response, 8.123
highpass filter, 8.122
lowpass filter, 8.120
network design, 8.113-116, 123
Sallen-Key design, 8.120
voltage-controlled voltage source,
8.120
allpass filter, 8.116
bi-wiring, 8.113
Butterworth response, 8.116
crossover network, active versus
passive, 8.114-115
D’Appolite configuration, 8.107
impedance matching networks, 8.109
impedance measurement, 8.107
Linkwitz-Riley response, 8.116
midrange compensation circuit, 8.112
midrange impedance, 8.110
resonance compensation, 8.111
Zobel compensation, 8.111
passive crossover, calculations,
8.118-119
passive crossover network
components, 8.107-108
resonance compensation, network
design, 8.108
Sallen-Key implementation, 8.116
three-way, 8.106-116
tweeter compensation circuit, 8.113
woofer compensation circuit, 8.112
woofer impedance, 8.110
Zobel compensation, network design,
8.108
Audio voltage-amplifier:
gain stage,
de servo control, 8.93-97
inverting, dec servo control, 8.96-97
non-inverting, dc servo control, 8.93-
95
Augstadt, H., 8.62

B

Bahl, 11, 1.92

Baldwin, Eugene E., 16.23
Bandwidth, and risetime, 9.2-3
Barrow, J., 8.92

Baseband sampled data system, key
elements, 12.1



Baxendall, P., 8.40
Beat frequency test:
block diagram, 16.5
flash converter ac nonlinearities, 16.7
Nyquist input, 16.6
Bell, Barry A., 16.23
Bennett, W.R., 16.23
Bhartia, P., 1.92 )
Bingham, John, 18.42
Birt, David, 8.62
BJT-input devices, collector current,
changes, 1.45-46
Blackman, R.B., 16.23
Blood, William R., Jr., 11.43
Bohn, Dennis, 8.117
Borbely, Erno, 8.98-99
Bore, G., 8.17
Borlase, Walter, 8.62
Boser, B., 14.36
Bowers, D., 8.98
Boyd, 1., 18.42
Bradley, F., 8.40
Breakall, (), 8.100
Broderson, ( ), 16.24
Brokaw, A. Paul, 1.92; 5.22; 8.92
Bryant, James, 4.1; 6.49
Bryant, James M., 1.1, 93; 8.92; 15.1, 22,
40
Buffer:
early,
description, 10.22
hybrid, 10.23
op amp, high speed, 10.10
ultralow distortion,
endpoint linearity, 10.24
frequency response, 10.25
harmonic distortion, 10.25
settling time, 10.25
specifications, 10.24
Bullock, Robert M. I11, 8.117
Buxton, Joe, 1.1; 3.1; 6.1; 8.92; 10.33;
11.43

C

Cable:
capacitance, 11.4
coaxial, attenuation, 11.9
driving, video frequencies, 11.8-11
long,
capacitance, amplifier phase margin
degradation, 1.18
floating shield, 1.15-16
grounded shield,
earth ground, 1.19
experiments, 1.15-21
ground loops, 1.19
low noise, 1.20

InDEX

near-end grounding, 1.21
oscillation, 1.17
RF noise coupling, 1.17
RF/EMI noise shunting, 1.18
signal ground, 1.19
noise coupling, 1.16
noise shielding, 1.13-21
unshielded, 1.15
shielding, improper grounding, noise,
1.14-15
Cabot, Richard, 8.62
Calhoun, George, 18.42
Calibration:
coefficients, 6.23
calculation, 6.24
terms, 6.24
system-offset, 6.21
Capacitive loads, in-the-loop compensation,
11.6
Capacitor, decoupling, eliminated, 13.23
Caves, J.T., 16.24
Cellular mobile telephone, 18.22
disadvantages, 18.22-23
frequency division multiple access,
18.22 .
Cellular radio:
frequency reuse, 18.23
frequency spectrum allocation, United
States, 18.24
Charpentier, A., 8.156; 14.36
Chessman, M., 8.98
Childress, H., 8.100
Chin, Mike, 8.117
Choosing and Using MRL Calibration
Tapes, 8.49
Clarke, Bob, 15.26
CODEC:
audio,
DESKPRO computer, 8.149
interfacing, ISA computer bus, 8.149
key features, 8.148
sigma-delta, 14.29-30
decoder, 14.31
encoder, 14.31
features, 14.30
voiceband, 14.30
stereo,
16-bit,
parallel-port, 8.148
serial port, 8.150
multimedia and business audio
applications, 8.147-151
parallel-port interface, 8.151
serial DSP interface, 8.150
serial-port interface, 8.151
Coleman, Brendan, 16.23
Colloms, M., 8.40
Colotti, James J., 16.23

T ———————

Index-7




SYSTEM APPLICATIONS GUIDE

Common-mode rejection ratio, see: CMRR
Communications, signal computing
applications, 18.1-42
Compact disc player:
20-bit 8X oversampled, THD+N
performance,8.139
audio DAC, 8.140-141
electronics, 8.134-139
first generation, reconstruction
electronics, 8.135
read electronics, 8.134
second generation, 18-bit 8X
oversampled,
reconstruction electronics, 8.135, 137
third generation,
18-bit 8X oversampled, antialiasing
filter, 8.137
20-bit 8X oversampled, reconstruction
electronics, 8.138
oversampling and filter design, 8.136
Computer, DESKPRO, CODEC, 8.149
Control/measurement, process diagram, 7.2
Converter:
MASH, 14.31-33
multi-bit, sigma-delta, characteristics,
14.34
sigma-delta, summary, 14.34-35
single-bit, sigma-delta, characteristics,
14.34
Copper microstrip, characteristics, 11.40
Cosier, G., 18.42
Counts, L., 1.92; 8.62
Coussens, P.J.M., 19.23
Crosstalk, 1.24-25
Curl, John, 8.99-100

D

DAC:
10-bit,
DDS modulator, 17.16-17
in DDS system, 17.13
low-glitch/high SFDR, 17.16
glitch impulse area, midscale
waveform, 17.4
low-glitch, 17.13
low-glitch/high SFDR, 17.16
12-bit,
architecture, segmentation, 17.7-8
fullscale output, 17.8
midscale glitch impulse, 17.8
14-bit, 6.46-47
16-bit,
in CODEC, 14.30
multiplying, 3.9
18-bit,
audio,
block diagram, 8.140

Index-8

key specifications, 8.143
segmentation, 8.143
dual, 8.136-137
20-bit,
audio, 8.138
digital offset and segmentation,
8.145
key specifications, 8.146
THD+N performance, 8.139
THD+N versus frequency, 8.146
architectures, 8.140-146 ‘
audio, :
audio, reduction by digital offset,
diagram, 8.144
compact disc player, electronics,
8.134-139
glitch,
minimum signal-dependent, 8.142
reduction by digital offset, 8.144-
146
reduction by segmentation, 8.142-
143
BiMOS, current switch, 8.141
CMOS,
audio applications, 8.140-141
current-steering, 8.140-141
decoupling, 13.39
deglitching, 14.27
segmentation, 14.27
grounding, 13.38
high speed,
applications, 17.1
bipolar, architectures, 17.6
in DDS system, low-glitch/high SFDR,
17.14
deglitching with SHAs, 17.18-19
direct digital synthesis, 17.1
glitch impulse area, 17.3-5
definition, 17.3-4
effects, 17.5
waveforms, 17.3-4
glitch reduction, 17.6
ideal configuration, 17.7
segmentation, 17.7-8
graphics display systems, 17.1
harmonic distortion, 17.5
instrumentation, 17.1
maximum dynamic range design,
17.6-8
midscale glitch, 17.15
net glitch impulse area, 17.4-5
performance, 17.15
reconstruction,
output, 17.18-19
sin(x)/x frequency rolloff effect,
17.18-19
settling time, 17.2-3
definition, 17.2-3



waveforms, 17.2
SFDR, 17.5
multi-bit, sigma-delta, summary,
14.34-35
RAMDAC, 17.1
sigma-delta, 14.1, 26-28
analog smoothing filter, 14.29
concepts, 14.26-
diagram, 14.28
modulator, 14.28
VIDEODAC, 17.1
voltage reference, 5.16
Danyk, D., 8.99
Data acquisitions system:
integrated,
advantages, 6.42
on chip, 6.41-49
programmability, 6.42
Dattorro, J., 8.156; 14.36
Davis, Gary, 8.156
DDS system:
digital dither injection,
to increase SFDR, 17.17-18
to randomize quantization noise,
17.17-18
driving 10-bit DAC, 17.13
evaluation board, 17.13-14
flexible, diagram, 17.10
modulator, 17.16-17
phase accumulator system, 17.11
diagram, 17.11-12
SFDR, 17.12
simple, diagram, 17.9
wide dynamic range, 17.9-17
Decimation, 14.10-13
discrete time signal, 14.11-12
Del Signore, B.P., 14.36
Demrow, Robert, 8.62
Dickason, Vance, 8.117
Didden, Jan, 8.100
Dielectric absorption, charge retention, 4.4
Difference amplifier:
video, .
active feedback,
common-mode rejection ratio, 11.28
frequency response, 11.28
specifications, 11.28
Digital audio:
applications, 8.125-140
components, 8.126
mixing, 8.127
performance specifications, 8.128
recording standards, 8.127
studio techniques, 8.125

Digital conversion, intermediate frequency,

undersampling, 15.9-21
Digital filtering, 14.10-13
effects on shaped quantization noise,
14.10-11

INDEX

Digital receiver:
baseband sampling, 15.9-10
block diagram, 15.9-10
intermediate frequency sampling,
15.10-11
Digital signal processing, see: DSP
Diode clamp, leakage, bias current, 1.71
Direct digital synthesis, see: DDS
Doernberg, Joey, 16.23
Dostal, Jiri, 8.92; 10.33; 11.43
DSP, audio system, see: Digital audio
DSP Applications Using the ADSP-2100
Family, 18.42
Duff, David, 12.39
Duncan, Ben, 8.40, 98-99

E

Eckbauer, F., 14.36
Edge connector, characteristics, 11.37
Effective number of bits, see: ENOB
EIA RS-170, black-and-white television
specification, 11.13
Electric motor:
ac induction, 19.3-6
dynamic model, 19.10
block diagram, 19.11
ac vector processor, 19.6-7
control,
importance, 19.5
nature, 19.5
types, 19.6
variable voltage variable frequency,
19.6-7
implementation, 19.7
control circuits, 19.1-23
dc permanent magnet, 19.4
GAMANA, 19.16-18
GAMANA GMCDS, 19.20
GAMANA VT, 19.18-20
limitations, 19.3
rotating magnetic field, 19.4
rotor flux, 19.4
types, 19.2
vector control, 19.1, 13
advantages, 19.7-8, 22
rotation coprocessor, 19.6-7, 9
type, 19.8-12
high performance dynamic control,
19.10-12
slip control, 19.8-9
vector processor, block diagram, 19.15
Electric vehicle, vector control, 19.20
Electromagnetic interference, see: EMI
EMIRFI:
noise,
filtering, 1.21-55
generation, 1.21-55
protection, 1.21-55
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Engelhardt, E., 14.36
Erdi, George, 8.40, 98

F
Fair, David, 8.1, 147
Faraday Cage, 1.35
Faraday shield, 1.24-25, 35
grounding, 1.35
Fast Fourier transform, see: FFT
Ferguson, Paul F. Jr., 8.156; 14.36; 15.40
Feucht, D.L., 1.92
FFT bins, average noise vs. broadband
quantization noise level, 16.9-10
FFT testing:
coherent, 16.12
Mathead routines, 16.20-22
output, troubleshooting, 16.16-22
QuickBasic routines, 16.17-19
sinewave cycles,
integral number, 16.11-12
nonintegral number, 16.13
software, windowing function, 16.15
Filter:
antialiasing,
effects on system dynamic range, 12.6
Nyquist frequency, 12.6
specifications, 12.6
Butterworth, 12.6
differential LC, noise reduction,
13.40- 41
elliptic, 12.6
characteristics, 12.7
sampling rate, 12.7-8
Finite impulse filter, 14.12
Finnie, Matthew, 19.1
First-order system, pulse and frequency
response, 9.3
Fisher, J., 14.36
Fitchen, F., 8.17, 49
Flash converter:
bit error rate, 12.38
block diagram, 12.18
comparator thermometer code output,
12.18
ENOB, 12.19
equivalent input circuit, 12.19
harmonic distortion, 12.19
high speed, error sources, 12.17-21
metastable comparator output, error
codes, 12.34
primary error sources, 12.21
signal-dependent capacitance, 12.19
SNR, 12.19
total harmonic distortion, 12.21
Fleming, Tarlton, 15.39
Flett, Fred P., 19.1, 23
Frederiksen, Thomas M., 10.33; 11.43
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Freeman, D.K., 18.42

Frequency-voltage converter:
circuit, 1.88
isolation device, 1.86-88
linearity, 1.89

Fu, Dennis, 19.23

G

Galand, C., 18.42
Galo, Gary, 8.100
GAMANA:
chipset/software development system,
19.16-18
motion development system, 19.16-17
advanced motion control engine, 19.17
GAMANA GMCDS, computer-aided design
package, 19.20
GAMANA VT: Vector Control Tutorial and
Software Simulator, 19.23
GAMANA VT:
microprocessor-based vector control,
19.18-20
rotor reference frame architecture,
19.19
software partitioning, 19.19
Ganesan, A., 8.156; 14.36
QGarcia, Adolfo, 1.1, 93; 5.22; 7.1; 8.17,
52, 62, 92
Garde, P., 8.117
Ghausi, M.S., 16.24
Gilbert, Barrie, 8.98; 15.26, 40
Gittleman, R., 8.98
Gold, Bernard, 16.24
Gratzek, Tom, 15.39
Gray, G.A., 16.24
Grey, Paul R., 1.92
Groshong, Richard, 15.39
Grounding, preferred circuitry, 13.39-40
Groupe Speciale Mobile, see: GSM
GSM system:
baseband input/output port,
block diagram, 18.36
specifications, 18.36, 38
baseband receive port,
block diagram, 18.40-41
for Japanese digital cellular
telephone, 18.41
specifications, 18.40-41
for U.S. digital cellular telephone,
18.40
baseband transmit port,
block diagram, 18.39
specifications, 18.39
for U.S. digital cellular telephone,
18.39
diagram, 18.26
discontinuous transmission (DTX),
18.26, 28-33



functions,
comfort noise insertion, 18.29
silence descriptor, 18.29
voice activity detection, 18.28-29
mixed signal processor, DSP
architecture, benchmarks, 18.32
Pan-European digital cellular telephone
system, 18.26-41
speech CODEC, 18.27-28
speech compression, 18.28
speech encoder, 18.27
linear predictive coding, 18.27
long term prediction, 18.27
regular pulse excitation, 18.27
speech encoder, 18.26
up/down conversion, 18.34-41
block diagram, 18.34
frequency/time allocations, 18.35

H

Hallgren, B., 8.99
Hanning Window:
frequency response, 16.14
sidelobe attenuation, 16.15
time and frequency representation,
16.14
Harms, Wilfred F., 8.117
Harris, Frederick J., 16.23
Harris, Steven, 14.36
Haspeslagh, J., 18.42
Hauser, Max W., 14.36
Hayt, W.H., 1.92
Heise, B., 14.36
Hellwig, K., 18.42
Henry, Tim, 11.43
Higgins, Richard J., 16.24; 18.42
High accuracy circuit, RFI rectification,
prevention, 1.55
High speed amplifier:
architecture, 10.2-6
current feedback, 10.6-7
equivalent circuit, 10.3
current feedback circuit, 10.2, 7
optimized unity-gain closed-loop
buffers, 10.2
voltage feedback circuit, 10.3
loop gain, 10.3
High speed buffer amplifier, 10.22-25
High Speed Design Seminar (1990), 5.22;
9.15; 10.33; 11.43; 12.39; 13.48; 16.24
High speed signal:
accuracy considerations, 1.3
amplifier, selection criteria, 10.1
applications, dynamic ranges, 9.6
audio applications, 8.1-156
dynamic range, requirements, 9.6
error sources, and absolute accuracy,

impedance, 9.3-5
levels, 9.3-5
noise, 1.3; 9.3-5
precision sensor, error sources, 1.1-4
resolution, least significant bit
weights, 1.1
S/N+D, 8.7
see also: Sensor, precision
sensor, output conditioning, 1.4-12
total harmonic distortion, 9.7-9
transmission,
coaxial cable connector, 11.38
edge connector, 11.37
impedance, 11.37-42
microstrip lines, 11.38-40
strip lines, 11.41-42
wire-over-ground plane, 11.38
High speed system:
applications, 9.1
design, 9.4
dynamic range, 9.5-6
comparisons, 9.7
definition, 9.6
impedance levels, 8.5
SFDR, 9.14
High-frequency system, dynamic range,
comparisons, 9.7
Hill, Allen, 15.1, 9; 16.1
Hilton, Howard, 15.39
Hodges, David A., 16.23, 24
Hofer, Bruce, 8.62, 92
Hofmann, R., 18.42
Hogan, Steve, 8.17
Hoge, W., 8.17
Holman, Tom, 8.99
Howland circuit, cross-coupled, 8.85
HP Journal, 16.23
HP Product Note 5180A-2, 16.23

I
IEC Magnetic Tape Sound Recording &
Reproducing Systems, 8.49
IEC Publication 98 (1964), Amendment 4,
8.40
IEEE Standard for Performance Measure-
ments of A/D and D/A Converters for PCM
Television Circuits, 11.43
IEEE Trial-Use Standard for Digitizing
Waveform Recorders, 16.24
In-amp, see: Instrumentation amplifier
Infinite impulse filter, 14.12
Ingle, Vinay K., 18.42
Input overvoltage:

characteristics, 1.57

conduction, types, 1.57

current limiting, 1.57

protection, 1.56-74
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Instrumentation amplifier:
input overvoltage, protection, 1.56-74
paralleling, precision line driver, 1.75
as preamp, in microphone, 8.13
precision line driver, stacked,
performance, 1.75
RFI rectification, 1.38, 40-41
reducing, 1.51-55
base-emitter bypassing, 1.53
capacitor by-pass, 1.52-53
filters, 1.51-52
other, 1.54
sensitivity, 1.37-42
stacked, transient response, 1.75
Intermediate frequency signal:
aliasing, 15.13
sampling rate, 15.14
digital conversion,
bandpass techniques, 15.22-25
undersampling applications, 15.9-21
sampling, 15.9-10
Intermodulation distortion:
calculation, 9.12
second- and third-order, 9.10-13
1dB compression point, 9.10
intercept points, 9.10-12
Irons, Fred H., 15.39

J

Jantzi, S.A., 15.40

Jenking, A., 8.98

Jensen, Deane, 8.62, 92

Jones, Ralph, 8.156

Jung, Walter G., 1.93; 8.1, 17, 40, 52, 62,
92, 98-100; 10.33; 11.1, 3, 6-7, 12, 19,
24, 33, 35, 43

K
Kampmann, F., 8.99
Kannenberg, W., 8.62
Kapoor, A., 8.98
Kaufman, M., 8.40, 92; 10.33; 11.43
Kaufman, Sid, 16.23
Kerr, Richard J., 17.20
Kester, W.A., 11.43; 16.24
Kester, Walt, 1.92; 8.1, 125; 15.26, 31;
16.1; 17.1
Kester, Walter A., 9.1, 15; 10.1; 11.1, 8,
12, 17, 24, 27,37; 12.1; 13.1; 14.1; 15.1,
6, 9; 18.22
Kirsten, Jeff, 15.39
Kitchin, C., 1.92
Klonowski, P., 1.92
Koch, R., 14.36
Koonce, G.R., 8.117
Korn, G., 8.40
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Korn, T., 8.40

L

Laker, KR., 16.24
Lee, Hae-Seung, 16.23
Lee, Wai Laing, 8.156; 14.36
Lee, W.L., 8.156; 14.36
Line receiver:
balanced, high-precision, 1.76-79
precision, performance, 1.79
Lipshitz, S., 8.40
Look-up table, 15.9
Losmandy, B., 8.98
Lyons, Richard G., 15.39

M

McCoy, R., 8.40
Macovski, Albert, 15.40
Mahoney, Matthew, 16.24
Mangelsdorf, Christopher W., 12.39
Marsh, Richard, 8.40, 99
Mathcad, FFT testing, windowing function,
16.15-16
Matsuya, Y., 14.36
Matsuzawa, A., 12.39
Measurement/control, process diagram, 7.2
Meehan, Pat, 16.23
Meraner, David J., 8.117
Meyer, Robert G., 1.92
Microcode, for interfacing 68HC11 with
AD771X family, 6.29-31
Microcontroller:
in digital signal conditioner, 7.6-9
built-in routines, 7.7
Microphone, preamplifier, See: Preamp,
microphone
Microstrip line:
capacitance, 11.39
dielectric thickness, 11.39
impedance, 11.40
Mid-frequency system, dynamic range,
comparisons, 9.7
Minimum 4-Term Blackman-Harris win-
dow, comparisons, 16.15-
Mixed signal, CMOS, advantages, 2.2
Mixed Signal Design Seminar (1991), 4.8;
6.49; 13.48; 14.36
Mixed Signal Design Seminar (1992), 18.42
Mixed signal hardware multiplier, 19.6-7,
9-14
block diagram, 19.14
vector transformations, 19.13
Mixed signal processor:
DSP architecture, 18.30-31
analog input/output interface, 18.31
block diagram, 18.30



INDEX
GSM benchmarks, 18.32 Multistage noise shaping, see: MASH
specifications, 18.31 Murden, Frank, 15.39
Mixed signal system:

circuit prototyping, 13.46-47
evaluation boards, 13.46 N
mounting components, 13.47 N Norris S

- . ahm ., 16.23

signal routing, 13.47 anman, NOrms .,
supply decoupling, 13.47 l\lirlg?szlles, Henry T. 111, 17.20
wiring, 13.46 ADC

signal routing, 13.42 >

sigma-delta,
decoupling. 13.39 gain and filter variables, 6.9-10
ounlcjlin g 13 .38 noise optimizing, 6.12
Mobgil;e a dio‘g, : cable, improper grounding, 1.14
; . . EMI/RFI, 1.21-55
analog, frequency division multiple application circuit, 1.29-33

access, 18.24 capacitively-coupled,

Mixed-signal IC:

digital, :
code division multiple access, 18.25- Fzgad.ay shield, 1.24-25
26 reducing, 1.24-25

circuit susceptibility, reduction,
1.34
common impedance,

overview, 18.22-26
time division multiple access, 18.25-

26 .
Modem: po(viver §upp112e§, 1424
CCITT standards, 18.11 reduction, 1.23-2

conducted, 1.23

chipset development kit, 18.20-21
definition, 18.8
full-duplex, 18.10

coupling mechanisms, 1.21-23
capacitive, 1.22
impedance mismatch, 1.22

half-duplex, 18.10 inductive. 1.22
modulation methods, 18.11 1m uctive, 1.
V.32, electric field, 1.34-35

. electromagnetic radiation, 1.36
block diagram, 18.13 Faraday shield, 1.35

characteristics, 18.12
. 4 field attenuator, 1.34-35
integrated modem, 18.18-19 low-pass filter, 1.27

overview, 18.12-13 types, 1.28

receiver, 18.16-17 magnetic field, 1.35

block di , 18.16 . .
c 023 o ensafrﬁirrrll, 1817 2n71agnetlcally-coupled, reducing, 1.26-

echo cancellation, 18.17

Viterbi decoding, 18.17
transmitter, 18.13-16

block diagram, 18.14

pulse-shaping filter impulse

mutual inductance, 1.23
near-field interference, 1.24
crosstalk, 1.24-25

passive components, 1.27-29

response, 18.15 re%ﬁé?ihth limiting, 1.31
signal constellation, 18.15 capacitor RTD as filter, 1.31

Modulator, higher order loop consider-
ations, 14.16 1 bl . . d
Morley, Nick, 18.42 ong cable, uls13nzg resistors an
Morrison, Ralph, 1.92; 13.48 ﬁ%pgftlt?rsf o)
MOSFET transistor, voltage-controlled s ulter, L. .

using capacitor and strain gauge

resistance, 2.3 resistance, 1.33
Motchenbacher, C., 8.17, 49 shielding, review, 1.34-36

Mm;f;le:ins%;itch 2.99 shielding and filtering, 1.29
g > sources, 1.22

c; ?gge coupling, dynamic settling noise, system susceptibility, reduction, 1.33
. . Noise shaping:
diode protection, 2.7 first order, 14.8-9

principles, 2.1 )
Multistage converter, sigma-delta, noise second order, 14.8-9

shaping, 14.31-33

capacitors, 1.31
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NTSC:
color generation, composite signal, 11.15
color television specification, 11.13
color video line, 11.13
comparison with PAL, 11.15
field timing diagram, 11.14
signal characteristics, 11.15
video signal, sync tip clamping, 11.33
Nyquist frequency, 16.6
and antialiasing filter, 12.6
Nyquist sampling, quantization noise, 14.4
Nyquist’s criteria, 12.2-3

O
Op amp:
active feedback, 11.29-32
basic topology, 11.29
characteristics, 11.30-34
closed loop connection, 11.30
instrumentation, gain, 11.31
video cable receiver/driver, 11.32
video loop-through connection, 11.33
bipolar,
low distortion, 13.18
noise calculations, 13.20
specifications, 13.19
total harmonic distortion, 13.19
voltage noise, 13.19
capacitive loading,
characteristics, 11.4
in-the-loop compensation, 11.6
internal compensation, 11.7-8
bandwidth, 11.8
noise gain, 11.2
stability, 11.2
capacitor driving, pulse response, 11.11
coaxial cable driving, pulse response,
11.10-11
current feedback,
bandwidth, 11.2
capacitive loading, 11.5
characteristics summary, 10.21
closed loop gain equation, 10.8
CMRR, 10.17
comparison with voltage feedback,
10.7-21
decoupling,
harmonic distortion, 10.16
pulse response, 10.17
distortion, 10.11
equivalent circuit, 10.7
gain and phase response, 10.9
gain-of-two, 10.11
inverting input, stray capacitance,
10.18
inverting mode transfer function,
10.7-8
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open-loop series, 11.5
PSRR, 10.17
transimpedance open loop gain, 10.6-7
current paths, 1.61
dc model, 10.27-29
device/topology distortion, 8.70-73
diffused resistors, 1.60
driver noise, reduction, 15.5
dual,
high CMRR, 1.77 ‘
high-precision balanced line driver,
1.76-79 ‘
in paralleled output line driver,
8.75-77
circuit, 8.76
THD+N versus frequency, 8.76
precision line receiver, 1.77
large signal transient response,
1.78
performance, 1.79
RFI rectification, 1.41
feedback network, equivalent circuit,
1.50
FET input, single supply, features,
1.11-12
gain-bandwidth product, 10.4
high speed,
characteristics, 10.14
comparison, 10.7-21
dynamic performance, 13.2
gain-of-two, 10.10
comparison, 10.11
inverting vs. noninverting,
performance, 10.15
level shifting, 10.29-32
noise models, 10.26-27
null pins, 10.32
offset voltage, 10.32
printed circuit layout, guidelines,
10.15
prototype layout, 10.19-20
RMS output noise estimation, 10.27
input overvoltage,
built-in protection, 1.72
characteristics, 1.58
curve tracer, 1.59
diode clamp, leakage, bias current,
1.71
effects, 1.68
limit, series resistor, 1.68
no input resistors, 1.62
protection, 1.56-74
diode clamp, 1.69-70
resistors, 1.69
zener diode breakdown, 1.66
input protection diodes, 1.60-61
inverting,
capacitive loading, 11.6



InDEX
level shifter, 10.30 with frequency-voltage and
low distortion drive amplifier, 15.3-4 voltage-frequency converters, 1.89
N-type substrate, 1.65 function, 1.81
noise resistance, 8.5 higher voltage barrier, 1.85
non-unity gain, inverting mode, 10.6 Otala, Matti, 8.98
noninverting, Ott, Henry W., 1.92; 8.62; 13.48
capacitive loading, 11.6 Oversampling:
level shifter, 10.31 antialiasing filter requirements, 14.3
offset, effect on system accuracy, 1.2 benefits, 14.4
offset voltage, model, 10.28 quantization noise, 14.4
output, charge coupling, dyamic Overvoltage:
settling noise, 2.16 effects, 1.68
output circuit, induced rectification, recovery time, 12.32

reducing, 1.51
output impedance, rectification

sensitivity, 1.49 P

output noise spectral density, 15.4 PAL:

p-channgl JFI}IT input, 1.63-64 c.olor subcarrier. 11.14

RFI reqt1ﬁcat1on, 1.38, 40-41 comparison Witl’l N’i‘SC 1115
reducing, 1.48-55 signal characteristics, 11.15

low-pass filter, 1.48 Pandit. Shrikant, 19.23

sensitivity, 1.37-42 2. Ny

series resistor, effects, 1.70 g:;as;:}g lsaé%lili’ 121'4'8 248

single, RF1I rectification, 1.40 ?;ec:hanism 20 4115p, :

single supply, data acquisition system, el

FFT output, 6.39 Parzefall, I, 14.36

transimpedance, see: Op amp, current
feedback unity gain bandwidth,

Iff(e)aigger;cg ¢ 11%45 multiple ground pins, 13.44

sign alggaix’1 16 5 socket prohibition, 13.44-45
video line driver, 11.19 Pease, Robert A., 13.48
Personal sound system:

edge connections, 13.43
layout, signal routing, 13.43

voltage feedback, .
capacitive loading, 11.3 ar c:il;ltei:]gure,t Sélfgz 155
characteristics, 10.14, 21 PG :.u o chipset, o.1o4-

closed loop gain equation, 10.8

comparison with current feedback, accuracy, 3.8-9

10.7-21 applications, 3.2
distortion, 10.11 1l:}as current error, 3.8
inary gain,

equivalent circuit, 10.3
frequency response, 10.12
gain-of-two, 10.11

inverting mode transfer function,
10.7-8 -

inverting vs. noninverting, 10.12
log-log Bode plot, 10.4

noise gain, 10.4

open-loop series, 11.3

settling time, 10.13

signal gain, 10.4

as unity-gain buffer, 10.23
wideband, 9.9

accuracy, 3.10

performance, 3.11
design considerations, 3.4-5
differential input, circuit, 3.13
dynamic circuit range, 3.3
gain programming, 3.3
instrumentation, single supply, 3.13-14
location, 3.2
low noise, 3.7
monolithic,

software programmable, 3.6

characteristics, 3.6

d - . on resistance, 3.4-5
wideband, capacitive loading, 11.1-8 software programmable, 3.12

wideband buffer, voltage reference, variable gain, 3.2

13.23 s g
: Phase jitter, definition, 12.29
zener diode, 1.66 Phased-array ultrasound system:

Opto-isolator: .
. . beamforming, 15.33-34
characteristics, 1.85 analog, 15.34

construction, optical fibers, 1.85
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digital, 15.34
gain, 15.35
Phonograph, preamplifier, See:
Preamp, phonograph
Photodetector:
single supply, 1.10-12
circuit, 1.11
Pilko, G., 8.99
Pohlmann, Ken, 8.156
Pontis, George, 8.92
Power supply:
switching-mode,
characteristics, 13.35
decoupling, 13.36-37
preferred circuitry, 13.39-40
differential LC filter, 13.40-41
external filter, 13.36
Faraday shields, 13.35
filtering, 13.35-36
ground planes, 13.37-38
grounding, preferred circuitry, 13.39-
40

noise, 13.35
single-point ground, 13.37
star ground, 13.37
diagram, 13.38
Power supply rejection ratio, see: PSRR
Preamp:
audio, RTAA, 8.18-40
general considerations, 8.1-2
microphone, 8.1-17
electret microphone interface, 8.4-5
single-ended single-supply high-
impedance, 8.2-4
transformer-coupled low-impedance,
8.5-10
circuit, 8.6
THD+N versus frequency, 8.8-9
transformerless input low-impedance,
8.13-16
circuit, 8.13
gain, 8.14
radiofrequency interference, 8.15
THD+N versus gain, 8.15-16
very low noise transformer coupled,
8.10-12
circuit, 8.10
gain, 8.11
THD+N versus frequency, 8.12
phonograph, 8.1
RIAA, 8.18-40
active feedback, 8.28-31
ac coupled, 8.31
accuracy, 8.30
dc coupled, 8.28
equalization curve, 8.18
equalizer,
capacitors, 8.23

Index-16

circuit topologies, 8.23-24
manufacturing tolerance, 8.22
networks, 8.21-23
resistors, 8.23
selection tolerance, 8.22
topology-related parasitics,
8.22
hybrid-equalized differential
input servo-controlled, 8.34-37
accuracy, 8.36
idealized frequency response, 8.20
low frequency rolloff, 8.19
passively equalized, 8.32-34
accuracy, 8.34
circuit, 8.32
RIAA,
bipolar-input, 8.29
equalizer,
active feedback, 8.24
amplification, 8.24-25
FET-input, 8.29
hybrid equalized, 8.27
moving coil, 8.37-39
single-ended, gain, 8.38
passively equalized, 8.26
tape, 8.1, 41-49
circuit, 8.43
optimizing, 8.47-48
equalizer, scaling coefficients, 8.46
playback, 8.41-43
post-emphasis, 8.41
circuit, 8.45
time constants, 8.44
“two time constant” design, 8.43-46
very large time constant, 8.46-47
Precision line driver, paralleling
amplifiers, 1.74-76
Precision signals, transmitting, noisy
environment, 1.74-79
Printed-circuit board, see: PCB
Proakis, John G., 18.42
Programmable gain amplifier, see: PGA

Q

QuickBasic, FFT testing, windowing
function, 16.15 ’

R

Rabiner, Lawrence, 16.24

Radar receiver, SFDR, 15.15

Radio frequency interference, see: RFI
Raganathan, V.T., 19.23

Ramierez, Robert W., 16.23
Random-number generator, 15.7
Rebold, T.A., 15.39



Reidy, John, 16.23
Remote sensor, input protection, 1.13-36
Resistor, series, effects, 1.70
Resistor temperature detector, see: RTD
RF1I rectification:
analytic approach, 1.42-47
BJT-input devices, 1.42-47
analysis, 1.47 -
definition, 1.37; 10.18
FET-input devices, 1.42-47
analysis, 1.47
HF modulation, 1.43
high accuracy circuits, prevention, 1.55
input-stage, sensitivity, 1.37-55
instrumentation amps, 1.39
observations, 1.39
Op amp,
reducing, 1.48-55
low-pass filter, 1.48
sensitivity, 1.42
versus BJT, 1.46
RGB to NTSC/PAL encoder, diagram, 11.16
RIAA Standard Recording and Reproducing
Characteristic, Bulletin E1, 8.40
Rich, Alan, 1.92; 8.92
Risetime, and bandwidth, 9.2-3
Riskin, Jeff, 8.62
Rose, John F., 15.39
Rosso, M., 18.42
RTD:
amplifier, single supply linearized, 1.9-
10
as source of cable noise, 1.14-15
experiments, 1.14-15
Ruscak, Stephen, 15.39

S

Sallaerts, D., 18.42
Sample and hold amplifier, see: SHA
Sampling clock generation, 13.32-34
Sampling rate:
frequency versus signal bandwidth,
15.12
minimum, antialiasing, 15.11
Samueli, Henry, 17.20
Schoenwetter, Howard K., 16.23
Schottky diodes, 13.29
Schreier, R., 15.40
Schweber, Bill, 18.1
SECAM, color subearrier, 11.14
Sensor:
precision, signal conditioning, 1.4-12
signal conditioning,
high impedance transducer, 1.5
low impedance low voltage
transducer,1.5
SFDR, definition, 9.13

INDEX

SHA:
application, 4.1
capacitor droop, 4.3-6
DAC deglitcher, 17.18-19
dielectric absorption, 4.4-5
dynamic performance,
characteristics, 4.2
feedthrough, 4.3
high accuracy, circuitry, 4.1-8
hold capacitor,
accuracy, 4.5
low dielectric absorption, 4.4
low leakage, 4.4, 6
noninverting, guard shield, 4.6
performance, 15.16
precautions, 4.2
settling time, 4.3
track and hold circuit, 4.3
virtual ground, guard shield, 4.7
Shannon’s information theorem, 12.2-3
Sheingold, Dan, 1.92; 16.23
Shielding:
EML/RFI, ,
field attenuator, 1.34-35
review, 1.34-36
Sigma-delta converter:
decimation, 14.1-2
digital filtering, 14.1-2
noise shaping, 14.1-2
oversampling, 14.1-4
Signal computing:
applications, 18.3
audio chipsets and algorithms,
8.152-153
communications applications, 18.1-42
digital telephone answering machine,
18.21-22
DSP, 18.1-2
DSP data compression, 8.154
DSP-based signal processing, 8.152-153
hardware, 18.3-4
analog input/output interface, 18.4
block diagram, 18.4
digital signal processor, 18.4
signal processing algorithm, 18.4
industrial applications, 18.6-8
business model, 18.7
modem, high performance, 18.8-17, 20
signal computing applications, realtime,
18.1-2
software,
layered structure, 18.5
open architecture, 18.5-6
Signal conditioner:
analog,
circuit, 7.3
design, 7.2-3
digital,
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analog linearization, 7.43-45
analog offset compensation, 7.38-40
application,
thermocouple, 7.21-26
cold-junction compensation,
7.21-24
temperature sensor, 7.22
thermistor, 7.22
block diagram, 7.5
calibration, 7.19-20
asynchronous port, 7.20
characteristics, 7.3-4
chopper stabilized amplifier, 7.38
circuit, 7.6
algorithms, 7.38-51
cold-junction compensation, 7.48-50
analog, 7.49
block diagram, 7.49
digital, 7.49
configuration,
asynchronous port, 7.15
hard-wired, 7.16
software-driven, 7.16
conversion mode, 7.17-19
continuous, 7.17
rate, 7.18-19
triggered, 7.17-18
device, 7.4-5
digital linearization, 7.45-48
piecewise linear approximation,
7.45-47
segmented polynomial splines,
7.46-48
single polynomial, 7.46-47
digital offset compensation, 7.39
digital span calibration, 7.40-41
embedded microcontroller, 7.6-9
control software, 7.6-7
evaluation board, 7.36-37
circuit, 7.37
features, 7.5
gain greater than unity, correction,
7.42-43
industrial applications, 7.30-34
equivalent circuit, 7.32
hostile environment, 7.31
isolated thermocouple, 7.31
overvoltage protection, 7.33-34
layout, 7.35
multiple gain, compensation, 7.42
power supply, 7.34-35
switching regulator, 7.34-35
RTD applications, 7.28-30
configuration, 7.29
issues, 7.30
RTD lead resistance compensation,
7.50-51
RTD linearization, 7.43
sensor interfaces, 7.7-8

Index-18

span and offset compensation, 7.40
temperature drift compensation, 7.7
thermocouple linearization, 7.44
voltage input,
configuring, 7.26-28
issues, 7.28
digitizing, 7.1-52
Signal port, device, 18.18-20
Signal transmission:
differential, ‘
balanced driver and receiver, 11.24
floating driver and single-ended
receiver, 11.24-25
noise rejection, 11.25
single-ended driver and differential
receiver, 11.24-25
high speed, differential, 11.24-26
Signal-to-noise plus distortion, see: S/N+D
Signal-to-noise ratio, see: SNR
Signals, precision, transmitting, noisy
environment, 1.74-79
Silicon controlled rectifier, see: SCR
Sin(x)/x frequency rolloff effect, 17.18-19
Sluyter, R.J., 18.42
Small, R.H.,, 8.117
Snelgrove, W. Martin, 15.40
SNR, high speed signal, 9.7-9
Socket:
disadvantages, 13.44-45
precautions, 13.44-45
Sodini, C.G., 8.156; 14.36
Sokal, N., 8.98
Southcott, C.B., 18.42
Speaker:
crossover, 8.101-124
impedance, 8.103
Spurious free dynamic range, see: SFDR
Star ground, diagram, 13.38
Stephens, M., 8.17
Steyskal, Hans, 15.39
Stout, D., 8.40, 92; 10.33; 11.43
Strain-gauge bridge, voltage reference,
5.14-15
Strip line:
capacitance, 11.41
line width and spacing, 11.41
spacing, 11.42 :
transmission, 11.41
Sulzer, Mike, 8.99
Swanson, E.J., 14.36
Sync stripper, composite synec, 11.35-36
Sync tip de restorer, 11.33-35
circuit, 11.34
video, 11.33-35
System layout, signal routing, noise
minimizing, 13.42
System-offset calibration, 6.21



T

Tant, M.J., 16.24
Tape, preamplifier, See: Preamp, tape
Tape preamplifier, see: Preamp, tape
Telephone answering machine:
digital,
design kit, 18.21-22
features, 18.22
Telephone channel:
block diagram, 18.9
imperfections, 18.9
voiceband,
digital signal modulation, 18.10
echo, 18.10
Television:
color processing,
composite signal, 11.14-15
luminance, 11.14-15
monochrome, specification, 11.13
NTSC system, composite color signal,
11.14-15
picture, frame fields, 11.13
standard interlace format, 11.12
Temperature, sensor, digital signal
conditioner application, 7.21-26
Temperature sensor/controller:
block diagram, 1.7
circuit temperature control, 1.8
signal conditioning, 1.7-8
TGA:
compensation ramp slope, in ultrasound
burst, 15.36
per-patient calibration, 15.33
transducer output, 15.33
in ultrasound system, 15.32
ultrasound system, control voltage,
15.36
THD+N, see: Total harmonic distortion plus
noise
THD, see: Total harmonic distortion
Thermocouple:
detector, resistors, 7.26
digital signal conditioner application,
7.21-26
measuring, 7.25
Thermometer, amplifier, single supply
RTD, 1.8
Time gain amplifier, see: TGA
Todd, C., 8.17
Total harmonic distortion:
definition, 9.8
from signal-dependent input
capacitance, 12.21
high speed signal, 9.7-9
Total harmonic distortion plus noise,
definition, 9.8
Transducer:
accuracy, 1.81

INDEX

connections, 6.16
isolation, 1.80-91
digitizing, 1.90
summary, 1.91
uses, 1.80
Transmission line:
coaxial cable connector, 11.38
edge connector, 11.37
impedance, maintenance, 11.37-42
microstrip lines, 11.38-40
strip lines, 11.41-42
wire-over-ground plane, 11.38
Tukey, J.W., 16.23

U

Ultrasound system:
block diagram, 15.31-32
imaging, 15.32
interaction with human tissue, 15.32-38
phased array, see: Phased-array
ultrasound system
preamplifier,
low noise, 15.37
performance, 15.38
TGA, 15.32
compensation ramp slope, 15.36
wide dynamic range, 15.31-38
Undersampling, theory, 15.10, 12

Vv
Variable gain amplifier, see: VGA
Vary, P., 18.42
VCA:
analog multiplier, 15.27
gain, 15.28
exponential amplifier, 15.28
frequency response, 15.27
Vector control:
advantages, 19.22
applications, 19.21
chipsets/algorithms, 19.20-21
Vector rotation coprocessor, 19.6-7, 9-14
VGA:
4-quadrant multiplier, block diagram,
15.26
wide dynamic range, 15.26-31
Video image:
frame fields, 11.13
interlacing, 11.12
Video line driver, 11.19-23
2:1 multiplexer,
channel switching time, 11.21
off channel feedthrough, 11.21
circuit,
2:1 multiplexer, 11.20-21
4:1 multiplexer, 11.22
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disable mode, 11.20
good performance, 11.19
high performance, 11.20
very high performance, 11.22-23
Video line receiver:
active feedback amplifier, 11.27-33
circuit, 11.26
differential, 11.27
Video signal:
basic principles, 11.12-13
composite,
chrominance information, 11.17
color intensity, 11.17
color saturation, 11.17
differential gain, 11.17
differential phase, 11.17
differential gain and phase, 11.17-19
measurement, 11.18
processing, 11.12-36
sync stripping, 11.35-37
Video sync stripper, circuit, 11.35-37
Video sync tip dc restorer, 11.33-35
Viterbi decoding, 18.17
Voice encoding, standards, 18.27
Voiceband signal port:
input/output, 18.33
DSP processor, 18.32-33
sigma-delta CODEC, 18.33
Voltage reference:
accuracy, 5.1
ADC, sigma-delta, 6.17-19
bandgap, 5.2-3
buried zener, 5.2-3
characteristics, 5.4
drift, 5.4-7
accuracy, 5.6-7
driving ADC and DAC, 5.16
high resolution system, 5.1-22
load transients, bypass capacitor, 5.18
long-term stability, 5.1
low noise discrete bandgap, 5.9-10
circuit, 5.10
design equations, 5.10
performance, 5.10
low power high output, 5.13-15
noise, 5.1, 7-8; 6.18-19
limiting bandwidth, 5.7-8
output trimming, 5.4-5
stability, large capacitive loads, 5.19
for strain-gauge bridge, 5.14-15
temperature effects, 5.1
ultra low noise, 5.11-12
circuit, 5.11
filter, 5.11
loading and drift, 5.12
low pass filter, 5.12
unlimited capacitive load,
characteristics, 5.19
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very heavy load, 5.13-22
buffer, 5.13
drift, 5.13
Voltage-controlled amplifier, see: VCA
Voltage-frequency converter:
characteristics, 1.87
charge-balance, 1.86-87
isolation device, 1.86-87
linearity, 1.89

W :
Wainwright Instruments, Inc., 13.48
Waltman, Ron, 12.39

Weaver, Lindsay A., 17.20

Webb, Richard C., 15.39

Weeks, Pat, 16.23

Weems, David B., 8.117

Welland, D.R., 14.36

White, D, 8.99

Whitmore, Jerry, 2.1

Whitney, Dave, 8.98; 11.1, 12, 33, 35
Wideband noise, quantization noise
randomization, 15.7

Wideband signal, fidelity, measures, 9.2
Williams, Jim, 13.48

Windowing function, Hanning Window,
16.13

Wireless Communications Symposium,
Technical Papers (1993), 18.42

Witte, Robert A., 9.15

Wong, James, 1.1; 2.1; 4.1; 5.1
Woodward, Charles E., 12.39

Wooley, Bruce, 14.36

Wurcer, Scott, 8.40, 49, 62, 92

X

X-AMP, 15.28
dual exponential amplifier,
features, 15.29-30
gain, from control voltage, 15.29
noise, 15.31
operation, 15.29-31
single channel, 15.28

Z

Zener diode, breakdown, 1.66
Zeoli, G.W., 16.24

Zobel network, 8.103-104
Zumbahlen, Hank, 8.1, 101, 117
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A

AD1B60, 7.1-52
AD20msp500-Series, 18.19-21
AD20msp614, 8.152-155
AD20msp700, 18.21
AD28msp01, 18.18-20
AD28msp02, 14.29-30; 18.32-33
AD2S80A, 19.13, 17

AD2S100, 19.6-7, 9-14, 16-21
AD2S110, 19.12-14

AD202, 1.84

AD203, 1.84

AD204, 1.84

AD208, 1.84

AD210, 1.82-84

AD365, 1.54

AD521, 1.54

AD522,1.54

AD524,1.53, 71-72

AD526, 3.6-7

AD574,4.6

AD580, 6.36; 13.5

AD581,5.4

AD584,5.4

AD586, 13.21-23

AD587, 5.7-8, 11-12; 13.21
AD588, 1.14, 18; 5.9-10

AD589, 1.33

AD590, 1.32

AD592, 1.31, 32; 7.22

AD598, 6.38

AD600, 15.28-31, 35, 37
AD602, 15.28-31, 35, 37
AD620, 1.32-33, 39, 53, 83-84
ADB621, 1.74-75

AD624, 1.32, 53

AD625, 1.39-40, 53; 3.11-12; 8.34-35
AD626, 1.53, 72; 5.15
AD645,1.40

ADB50, 1.86-89

ADG676, 13.14-18, 20-21, 21, 26-27;
14.18

ADG677, 6.40; 13.16-18, 21, 28; 14.18

AD679, 12.25-26

AD680, 1.32; 5.4, 15; 6.36; 7.37;
14.21

AD705, 1.40; 8.94-97

AD706, 8.10

AD707,13.4

AD708, 1.41, 76-77; 13.5
ADT7T11, 1.40, 63; 8.55, 93, 95, 123
AD712,1.41, 63; 8.37, 55, 93; 14.21
AD713,8.93

AD720, 11.16-17

AD741, 13.29

AD743, 1.40

AD744, 1.40; 8.35, 37, 39, 55, 66,
81, 93;13.14

ADT745, 8.33, 43, 45, 47-48

AD746, 1.41; 8.55, 93

AD776, 6.33, 40; 13.28; 14.16-21

AD780, 5.4, 18-21; 6.19, 26, 35-36;
13.14, 21-23

AD797, 1.40; 3.7-9; 5.11-12; 6.11;
8.10-12, 37-39, 63, 77-78, 123;
13.18-20; 15.38

ADSI10, 8.63; 11.20-22

ADS11, 8.12, 39, 55, 63-64, 79-82,
87; 11.5, 22-23, 34, 36; 15.26-27

ADS817, 8.63, 68, 72; 11.7-8
AD8I1S, 8.63, 72; 11.7, 19, 26
ADS820, 1.10-12; 6.34, 39; 8.2-5, 32,
35, 37, 94-96

ADS822, 8.2-5, 95

AD826, 11.7

ADB27,1.41;11.7; 13.14

ADS828, 11.7

ADS829, 1.40; 8.63, 66, 68

ADS830, 11.27-33, 29-32

ADS834, 15.26-27

ADB840, 8.63

AD845, 1.40; 8.29, 63, 66-67, 72, 79,
87, 89-90; 10.31-32; 11.3-5; 13.14,
16, 20-21, 23

ADB846, 8.63

ADB847, 8.63, 68, 123; 11.7-8; 13.14

AD848, 11.7

ADS849, 11.7

ADS872, 9.14; 12.30-31; 13.8-9

AD1382, 13.24

AD1385, 13.24-26

AD1674, 4.6-7

AD1848, 6.33; 8.4, 147-151, 152-153

AD1849, 6.33, 40; 8.4, 147-151

AD1861, 8.140-143

AD1862, 8.138, 144-146

AD1865, 8.136-137

AD1876, 6.40

AD1878, 6.33, 40; 8.128

AD1879, 6.33, 40; 8.128-133; 13.28;
14.1, 16, 22-25, 31-32

AD7001, 18.37-38

AD7002, 18.35-36

AD7008, 17.16-17

AD7010, 18.41

AD7011, 18.38-39

ADT7013, 18.40

AD7502, 3.12

Index-21




SyYsTEM APPLICATIONS (GUIDE

AD7701, 6.40

ADT7703, 6.40

AD7710, 3.14; 5.20; 6.1-4, 8-14, 16,
18, 20, 22, 25, 33, 40

AD7711, 6.1-4, 33, 40

AD7712, 6.1-4, 33, 40

ADT7713, 6.1-4, 33, 40

ADT7716, 6.47-48

AD7846, 3.9-10

AD7868, 6.46

AD7869, 6.46-47

AD7872, 6.40

AD7874, 19.17-18

AD7880, 5.15; 6.33

AD7883, 6.33, 36-38

AD7884, 13.11-12, 12-14, 21, 26-27;
14.18

AD7885, 13.12, 12-14, 21; 14.18

AD7890, 6.33, 40, 43-44

AD7891, 6.33

AD7892, 6.33

AD7893, 6.33, 40-41, 44-45

AD9002, 12.37-38; 15.20-21

AD9014, 9.5; 12.14-15; 15.1-5, 16,
18; 16.10

AD9020, 13.2

AD9022, 12.10-12, 24-25; 15.14-15,
19; 16.1-2, 15-16

AD9028, 12.20; 13.2

AD9032, 13.9

AD9038, 12.20; 13.2

AD9040, 12.23-24; 15.35

AD9048, 13.6-7

AD9058, 12.19; 13.3-6

AD9060, 13.2; 15.21-22

AD9100, 15.15-19; 17.18

AD9101, 15.16, 19-22; 17.18

AD9617, 10.9-12, 15-20; 11.9-11;
13.2, 4, 31;15.4-5

AD9618, 13.5

AD9620, 10.23-25

AD9621, 10.13-14

AD9622, 9.8-9, 11-12; 10.10-15, 10-16

AD9623, 10.13-14

AD9624, 10.13-14

AD9696, 13.34

AD9712B, 17.7-8, 18
AD9713B, 17.8, 13-14, 18
AD9720, 17.4-5, 15-16, 18
AD9721, 17.13, 15-16, 18
AD9955, 17.11-13, 15-16
AD96685, 13.34
ADAT-DSIO01, 18.19-21
ADC-170, 6.40-41
ADDS-CSDK-100, 18.21-22
ADG411, 2.19

ADG412, 2.16; 3.7-8
ADG511, 2.14, 17, 19; 3.13-14, 6.38
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ADG512, 2.14; 6.38

ADLU-EUPO1, 8.155

ADLU-EUP02/-Q, 8.154

ADMK-100, 18.20-21

ADMK-610, 8.154

ADSP-21msp50, 18.30-31

ADSP-2100 family, 8.149

ADSP-2101, 8.150; 13.26-28; 14.31;
18.16; 19.17-20

ADSP-2105, 6.27; 8.150; 14.31;
19.17-18

ADSP-2111, 8.150; 14.31

ADSP-2115, 8.150, 152-153

ADSP-2116, 18.16

AMP-01, 1.39-40, 53

AMP-02, 1.39, 54, 71-72

AMP-03, 1.54, 72

AMP-04, 1.9, 31, 39-40, 54; 3.13-14;
5.14

AMP-05, 1.54

B

BUF-03, 8.63-64; 10.22-23
BUF-04, 8.55, 63-64, 79-81

D
DAC-8412, 19.17-18

M
MAT-04, 5.9-10

O

OP-07,1.1-2

OP-20, 1.40

OP-27, 1.40, 61-62, 68-69; 8.7, 29;
13.22-23

OP-37, 8.7, 33, 43, 47-48

OP-41, 8.95

OP-42, 1.40, 63-64; 8.69; 11.6
OP-80, 1.40

OP-90, 1.40, 72, 86; 5.14; 6.34
0OP-97, 8.94-97

OP-160, 11.7

OP-177, 1.2-3, 31, 32-33, 40, 59-61,
64; 2.25; 5.10

OP-200, 1.40, 41

0OP-213, 1.6, 14, 18, 41, 66-67,
69-70; 2.16; 3.9-10; 6.11, 34
OP-249, 1.41; 8.37, 55, 93
0OP-270, 8.7, 29

OP-275, 1.41; 8.3, 6-8, 9, 13, 30-31,
55, 59, 61, 63, 70-76, 83-84, 133;



14.25
0P-282,1.41, 63
OP-290, 1.41; 6.34

OP-295, 1.9, 41, 64-66; 6.34, 36, 38

OP-297, 1.40, 41
0OP-470, 8.7
OP-490, 6.34

R

REF-01, 1.31

REF-03, 1.31; 6.36

REF-43, 1.9, 31, 86; 5.4; 6.36
REF-195, 1.6; 5.4, 13-15

S

SSM-2015, 8.16

SSM-2016, 8.16

SSM-2017, 8.13, 15-16, 37
SSM-2131, 8.29, 33, 55, 63
SSM-2134, 8.6-9, 29

SSM-2135, 8.2-4

SSM-2139, 8.32-33, 43, 47-48, 55
SSM-2141, 1.72; 8.55-56, 59, 61;
11.24

SSM-2142, 8.85-86; 11.24
SSM-2143, 1.72; 8.55-56; 11.24

T
TMP-01, 1.7-8, 85-86
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