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absolute capacity value, 5

accumulation mode, 33-35, 39, 41, 43,
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accumulation mode NMOS varactor, 41

accumulation range, 40

accumulation zone, 33, 35-37, 40, 48

active circuit, 100-104, 106, 109,
112-114

active element, 1

adjustable single-channel converter
(ASCCQ), 96

air coplanar probes (ACP), 54

amplifier, 92, 93, 96

anode, 11, 15, 16

anodic bonding process, 7

ASCC tuner, 97

autocoupling, 58, 60, 63, 64

autocoupling impedances, 64

avalanche breakdown, 15, 18

balun, 101, 121

barium strontium titanate (BST), 7

bias voltage, 11, 12, 14, 16, 19, 21, 41,
43-47, 49, 50

bonding wires, 99

bondwire, 57, 58

broadband, 73

BST varactors, 8

bulk, 32, 38-40

cables connectors, 53

calibration, 55, 67-70

calibration methods, 55
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capacitance variation range, 4, 111

capacitor, 1, 81, 91, 99

carrier diffusion, 13

carriers, 16, 38-40, 81, 82, 87

cathode, 11, 15, 16

CATYV header channel processor, 97

centre-tapped coils, 106

channel resistance, 49, 105

CMOS, 8, 9, 30, 31, 38, 51, 52, 57, 72, 88,
101-103, 114, 122

coil, 94, 96, 107-111

common centroid configurations, 101

component, 53, 55, 67, 69-72, 96, 103,
115, 121

component degradation, 67, 70, 71

conductance, 96, 100, 106, 112-114

connection lines, 4, 35, 65, 109

connection track impedance, 60
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contact impedance, 60, 63

contact perimeter, 18

contact resistance, 63, 71

cooper, 6

coupling between the two ports, 60
c-plane sapphire substrate, 7
current consumption, 105, 114, 115

DC voltage, 32

de-embeding, 59, 61, 62, 65, 66

de-embeding process, 62, 65, 66

de-embeding system, 59

defect electrons, 12, 16, 39, 41, 43

degradation of the components, 70

depletion mode, 34, 36

depletion range, 40

depletion zone, 11-18, 20, 21, 25, 34, 36,
37, 41, 74-76, 79

design rules, 1, 85, 86, 109, 114

device under test (DUT), 57, 60, 61

dielectric material, 6

diffusion area, 18

diode, 15, 18

discrete varactor, 5, 6

dissipation matrix, 2

distance between islands, 21, 23, 24,
109

doping zones, 18

double gated contact, 50, 115

drain, 32, 36-39, 41, 45, 79, 104

drain/source, 32, 45, 79

effective silicon area, 3, 5, 28-30, 85,
87

electric field, 13, 14, 27, 35-38

electrical conditions, 53

electrical phenomena, 11, 13, 34-36

electrons, 12, 16, 33, 38-41, 43

empty zone, 41, 87

external connection, 6, 17, 27, 28, 30, 50,
74, 99, 100

flatband voltage, 33, 38, 40
flicker noise, 116
free electrons, 41, 43

frequency, 3-6, 8, 9, 25-28, 30, 43, 50, 51,
53-55, 58, 67, 68, 71, 73, 79, 85, 86,
88, 91-99, 101, 103, 105-111, 115,
117-119, 122

frequency range, 5, 6, 27, 53-55, 58, 68,
71, 73, 86, 105, 111

gate, 31-35, 37-41, 43, 45-50, 79-82,
86-88, 104, 105, 115

gate contact, 35, 37, 115

gate length, 45-49, 82, 86

gate metal, 35

gate oxide, 31, 33-35, 37, 3941, 47, 79,
86

gate width, 45, 49, 50, 82, 86

geometrical shape, 57

Gilbert cell, 99, 101

ground, 11, 14, 16, 57-60, 62, 63, 100

guard ring, 57-59

harmonics, 100, 116
HBT transistor, 101
holes, 33, 34, 38, 39

IC design, 89

imaginary part, 3, 11, 27

impedance range, 53

impedance to ground, 60

incidet wave, 2

inductance, 4, 27, 30, 35, 37, 50, 74,
76, 77, 79, 80, 83, 105, 107, 109, 111,
112

inductive effect, 13

inductive part, 27

inductor, 4, 27, 99, 105-109, 112

insertion loss, 54, 91, 92

Integrated varactor, 1, 4-6, 8, 19, 30, 53,
54, 56, 59, 66, 85, 89, 106, 108

Integrated VCO, 89

interconnection lines, 4

interdigit varactor, 17-19, 22, 29, 30

inverse voltage, 11, 12, 15

inversion channel, 43

inversion mode, 32, 41, 43, 81, 82

inversion zone, 34, 41, 48
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inverted polarization voltage, 75-77
island varactor, 17, 18, 29, 30, 85, 109

juntion capacitance, 14

layout, 19, 72, 109, 114
LC tank, 1, 89, 93, 94, 96
linear element, 1

load, 55, 69, 92, 93
LRM, 55

LRRM, 55

LTI system, 95

magnetic field, 13, 27, 35-37

manufacturing process, 47, 67, 69, 99, 106,
109, 111

matrix varactor, 17, 18, 29

maximum capacitance, 3, 12, 29, 34, 86

measurement equipment, 23

measurement techniques, 53

metal connections, 27, 32, 74, 76, 77, 79,
80, 83, 86

metal track, 11, 13, 35, 37, 47, 60, 85, 109

metallization, 51

micro-electromechanical system (MEMS),
6

micro-machining, 6

mobility of the electrons, 41

model, 4, 9, 48, 56, 59, 61, 63-65, 67,
73-75, 78-80, 90, 97, 103, 106, 108,
110, 112

modelling of varactors, 1, 4, 73

moderate inversion zone, 41

N + diffusion, 37

narrowband, 73

N-channel MOSFET transistor, 32

NMOS varactor, 31-36, 38-46, 48-50, 78,
80, 86, 87

noise, 92, 93, 95, 96, 99, 100, 102, 109,
110, 115, 116, 118, 120, 122

noise power, 95

non-integrated varactor, 6

nonlinear dielectric tuneability, 7

non-linear element, 1

N-type doping, 11
number of islands, 20-22, 25, 76, 109

ohmic loss, 13, 14, 35-38, 60

one-port element, 2

on-wafer, 54, 57, 72, 89, 120

on-wafer measurement, 89, 120

oscillation frequency, 94, 95, 99, 105, 108,
109, 111, 115, 117

output power, 99, 101, 102, 114, 115, 117,
119, 121

oxide layer, 70, 80

P model, 92, 97

P well, 15, 16

P + diffusion, 13, 85

pad dimensions, 57

parameters under test, 53

parasite inductance, 4

parasitic capacitance, 28, 32, 35-38, 47,
48, 50, 56, 60, 74,75, 77, 81, 82, 95, 99,
104-106, 109, 114, 115

parasitic resistance, 41, 51, 79

passivation, 71

passive elemente, 1,3, 56, 58, 89, 90

passive filter, 89-91

passive network, 3

PCB, 57, 106, 118, 119

phase noise, 95, 96, 99, 100, 102, 109, 110,
115, 116, 118, 120

physical specifications, 53

PLL, 99, 106, 118-122

PMOS channel, 40

PN zone, 11

PN-juntion varactor, 1, 11-20, 24, 28, 29,
31, 32, 50, 74, 76, 78, 85-87, 109

P-type doping, 11

quality factor, 3, 6, 7, 11, 16, 17, 19,
20, 22, 24-26, 28-30, 32, 38, 43-46,
48, 49, 51, 67, 85-87, 96, 109, 110,
112

reference plane, 55, 61
reflected wave, 2
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reflection coefficients, 3

reliability, 55, 67, 110

resistivity, 13, 14, 24, 35-38, 75, 77, 78,
82

resistor, 1, 102

return loss, 90

RF I-V, 53

RF magnetron substrate, 7

RF designers, 53, 123

sacrificial layer, 7

scalability, 45

self-resonance frequency, 3, 4

short-open-load-thru (SOLT), 55

SiGe, 8, 9, 30, 38, 57, 88, 122

silicon surface, 33

simplified electric model, 75, 80

simulation results, 89, 106, 115,
116

single-open, 62—65

single-short, 62-64

size of islands, 86, 109

size of Nwell, 20, 24, 25

slab, 15

SMA, 55

SMA adapters, 55

source, 32, 36-38, 41, 45, 66, 79, 100,
102, 105

s-parameter, 2, 3

standard deviation, 68-72

standard technologies, 8

sticking process, 6

stored inductive energy, 4

strong inversion zone, 41

substrate, 7, 11, 14-16, 32-34, 36-38,
43, 56-58, 60, 67, 69, 75, 79, 80, 82,
100, 109

surface micromachining process, 6
suspended plates, 7

tank losses, 100, 104

test pads, 57

test probes heating up, 67, 69, 70

test probes, 53-57, 67-70

test structure configuration, 56

test structure pads, 54

test structures, 56, 57, 59-62, 66

test system, 53, 55, 56, 66, 67, 69, 70

test system verification, 67

test technique, 53

thermal drift, 93, 116

thermal noise, 93, 116

threshold voltage, 33, 34, 38, 40, 41

thru, 55, 62, 64, 65

tracks, 13, 14, 23, 47, 48, 60, 79, 85, 109,
114, 119

tranformer, 1

transconductance, 93, 102, 104, 105, 114

transmission coefficients, 3

triterminal element, 59

tuning range, 3, 4, 9, 20-22, 24, 25, 28, 29,
31, 32, 34, 43, 44, 46, 48, 49, 51, 76,
85-87, 96, 99, 105-107, 109-112, 115

two-port test structure, 56, 65

varactor, 1, 3-5, 7-9, 11-13, 15-20, 22,
24-53, 55, 56, 59, 60, 65, 66, 72-83,
85-96, 99, 105-112, 115, 118

varactor size, 45

vector network analycer (VNA), 53

Voltage Control Oscillator (VCO), 8

voltage-variable capacitor, 1

width of the islands, 21



