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Saturation region: ............... 3.18
Small-signal characteristics 3.19
Specifications: ........c..c.c..... 22.25
Birdies: ......cccevueeenee. .25.33
Bit error ratio (BER): 25.37
Bt TALE: et 8.14
BJT (see Bipolar junction transistor)
Bleeder reSIStOr: .....ocueruieiieriieieeieriteeete ettt 2.26,7.13
High-voltage SUpplies: .......ccccocevererenenieniiieieeeeecneeiene 7.29,7.30
Blocking dynamic range (BDR): . ... 12.25,25.30
Blocking gain compression (BGC): ......ccoeivvviciniineiniciieenne 12.25
BNC connector: ........ccoceeeereeneene .22.47,29.7
Bode plot: .33
Bolometer: ..........cccceue... 25. 19
Boltzmann’s constant (K): ........cooeevvveeeveeiieeiieeeeree e e eeeneeeveeenns 5.30
Boolean
Algebra: ..... .44
Theorems: ..... ... 4.6
Boost converter: ..........c.cceceveneenne. .7.23
Output voltage versus duty cycle: ..7.23
BPL (broadband over power lines): .........cccceceverererenenenieniennenns 27.5
BPSK (see Binary phase-shift keying)
Branch (CITCUIL): ....cvieeieeeiieeie ettt eane s 2.7
Break-in CW: ........... 14.17
Breakdown, di€leCtriC: .....ocouveiiiiiieeiieeeee et 5.10
Bridge
LCR: e 25.17
Wien: .....ccoeenee .25.16
Bridge, Wheatstone: . ..253
Broadband noise: ..... 27. 13
Buck converter: ........ .7.21
Critical inductance: .........c........ 7.22
Output voltage versus duty cycle: 7.22
Buck-boost converter: ..........cccceeueene .. 7.23
Output voltage versus duty Cycle: .......ooccoeveiirenininenenenene 7.24
Buffer (digital)
Inverting and NON-INVEIting: .......ccccoceeeverirerienenieieieeeeeeeeenes 4.6
Bufter amplifier
Cascode DUFTET: .....c.coueiiiiiiiiieeeeee e 3.40
Darlington pair: ...........

Emitter-follower (EF): ...
Source-follower:

Bulk-mode charging: .........c.cccoeeiviiiiiniiiiiiiiiiccccceenes 7.53
Burden voltage: ........ .
Bypass capacitor, RFI:

Bypassing: ......cccceceuee. ...5.10
Paralleling capacitors: ...........coccceeviviiiiiniiniciiiece 5.11
C
Cable TV 1eaKage: .......ccceveriirieieieieeeeeeeeeee e 27.32
CalCUlatorS: ..c.eiveiiiieieeiieie ettt 2.73
Call SIZN oottt 1.6
Capacitance (C):
Motional: ....... .. 9.
CAPACILOT: .ttt s 2 22
AC current and VOItage: ........ccceecerevierienienieieieieeeeeese e 2.26
AC-rated: .....cccoeevvenennn. 27.23
Axial and radial leads: 2.30,5.5,22.6
Ceramic, disc and monolithiC: ..........ccoevvvieiiiiiieiiieeeceee e, 22.6
Charging and discharging: .........c.ccoceevevereneierenineneneenene 2.25
Color codes, obsolete: ....... ..229
DC blocking: ........... 17.16
Dielectric CONSIANL: ....cc.coviiieririririeieeteee e 2.24
Dissipation factor (DF): ......cccociiiiirininieieeeeeeeeeiene 2.28
Effective series resistance (ESR): .. 2.28
EIA identification and marking: ..... .22.10
Electrolytic, aluminum and tantalum: ...........cccccevevvnencncnennne 22.7
Equivalent (effective) series inductance (ESL): .......ccccceeeenenne. 5.5
Film: o .22.6
High-voltage: .. 7.29
Labeling: ...c.ooiiiiiiniiiiiciee et 22.8
LSS angle (0): ..ooveviiieieieeeeee e 2.28
MOAEL (CAD): oottt 6.5
Parasitic indUCLANCE: ......ccovvveirueirieiinieieieiceeene e 5.5
Parasitic inductance model: ...........cccccevivinininnenincce 5.5
Poly-chlorinated biphenyls (PCB): ......ccccoevieieinininiicreiee 7.30
Ratings: ....cccooevemeneninincniciee .2.28
Ratings, RF power amplifier: 17.14
RC time CONStAN (T): .ooveeereeeiieiieeeire ettt ereeenee s 2.25
Series and parallel capacitors: ........ccccceceereevenieneniienieneneene 2.24
Standard values: ..........ccc..... .22.6
Temperature characteristics: .... . 227
Temperature coefficient (teMPCO): ....ccevveveveirirenerereneneene 2.28
TroubleshOOting: ......ccceeveiieiiiiiiicnieieeeee e 26.25
Types: .cccoceeeueee
Voltage ratings:
Capture effect: .......ccoeveirirenireneeee e 8.7, 10. 13
CarabineT: ......ccocciiiiiiiiiiiieicee e 28.15
Carrier squelch: ........
Carrier-current device: .
CarsON’s TUIE: ..ueiiiiiiiiiiiieecreee s 8.6
Cascode buffer: .........cccooeviiininiiiniice e 3.40
Cathode-ray tubes (CRT): ....cocoviiirieniiieiiieeeeeeeeseseeeee 3.28
CDMA (see Code-division multiple access spread spectrum)
Ceramic MICTOPRONE: .....cc.evuiieieiiiiieiieieeeetese et 13.13
Characteristic (surge) impedance (Zp): .......ccocovevveeviniinieciinennne 20.3
Characteristic Curve: .........c.cceeceeevenuenne
Charge-coupled device (CCD): .
Chatter (COMPATALOL): .....couerviruirrirrenreiereiereteeeee et 3.46
Chinook WINd: .....coovvieirieinieineiecerctncceeee e 19.25
Chip rate: .......cceeee. ..8.14
Chip64 and Chip128: . 16.10
Spread SPECIIUM: .....ccocuiviiuiiiiiiiiiicicceceee e 16.10
Choke
COMMON-TNOAE: ...cueiruieeieiieiieriieieeieieeieete st see e eaesaeenee 27.23ff
Choke balun: .
Measuring impedance: ..........ccceeceeerererenenienieniereeeeeeseeaene 20.26
Chordal hOP: ....co.veiiiiiieeeee e 19.16
CATCUIE wititieieete ettt ettt ettt et et e et e st e beeaaesseenbesstanseensesanenee 2.2
Branches and nodes: ...........ccoceeiiiiiiiiiiiii 2.7
Equivalent CIrCuit: ........ccoeoerierieieiiieineecneseeeeseee e 2.9
OPEN CITCUIL: ettt 2.2

Parallel circuit: .
Series circuit: ...
Short circuit:




CIICUIL DIEAKET: .evvieiieeiieeeeeeee ettt eeaeee s 2.13,7.2
RAINES: .ottt 2.13
Circuit simulation: 3.1, 6.1ff
10-dB atteNUALOL: ....ovveevieieeieieeieeieeteereieeee et seeense e neas 6.17
7-MHz filter: ..... 6.13ff, 6.17
Active devices: .. ... 6.7

Behavioral model:

Capacitors: ........... . 6.5
Defining gain: ................ 6.15
Device parameter sources: . ..6.9
Inductors: .....cccovevienienenene .. 6.5
Intermodulation modeling: 6.20
Netlist: weoevvevenirieercerieeenes 6.10
Phase-lead RC oscillator: ... 6.111f
RESISTOTS: ..ttt 6.3
RF-fluent simulation: 6.17, 6.26
S-PATAMELETS: ..ottt 6.21
Switchmode power conversion: 7.28
Two-JFET VFO and buffer: ..... ..6.3ff
Circular mil: ..o 22.39

Clamping (see Clipping)

Class (amplifier): ... .17.2, 1771, 17.29

ABAB,.CLDEF: ..o 3.30,5.21
EffiCIENCY: oo 5.22
Clipper circuit: . 3.17
CLIIPPING: oottt 35
Clock
FreqUENCY: ..oouiiiiiiiiiiteiecteee s 4.8
Period: ..... ..4.8
CLOVER. .............. 16.19
CLOVER-2000: 16.20
CLOVER-IL ........ 16.19
Coder efficiency: 16.20
Modulation: .........cceeveevenennen. 16.19
Phase-shift modulation (PSM): 16.19
CMOS: e 3.13
Driving TTL: . 4.19
Families: ........ccoeeeenee. 4.17
Integrated circuit (IC): .4.17
Coaxial cable (coax): ...... ..20.1
Center conductor: . .. 20.1
Center insulator: ..20.1
Dielectric: ......... ..20.2
Hardline: ........ooovviiiiiiieie e 20.1

Jacket: .
Shield: .....
Types of: .......

Coaxial detector: .........cocviiiiiiiiiiiiiiiiees
Code-division multiple access spread spectrum (CDMA): .. 8.15
COAEC: .ot 16.4
Coded orthogonal frequency-division multiplexing (COFDM): ... 8.12
Coded squelch (Fepeater): .......cccoveveererieieieireeereesesee e 18.8
COFDM (see Coded orthogonal frequency-division multiplexing )
Cohn ladder crystal filter: ..........cccoeeiririninineeeeece 11.32
Coil (see Inductor)
COIlNS SYSIEIM: ..eeiiiiiitiiiiteetet ettt 14.2
Color code
AC wiring: ........... .28.4
Capacitor, obsolete 229
Diode: .......coeeeue .22.16

Inductor L2211
Resistor: ..... 223
Transformer: ..... 22.15
Combinational logiC: .........coceviriirierieriiieieeeeee e 4.4ff
COomDbINET, POWET: .....cocuiiiiiiiiiiiiiiiiieiitet et 20.20
Common mode
CUITENE ottt 20.16
Common reference potential: ..........ccceevevieieeeinineneneneseeenes 28.7
Common-base (CB) amplifier: 3.32,3.36
Current gain: ..... ..3.37
Input impedance: . 3.37
Output impedance: ................ 3.37
Common-collector (CC) amplifier: 3.32

Input impedance: . .
Output IMPEdanCe: .......cccccveererieriiniinieiereieeeeee e 3.36

POWET AIN: .ottt 3.36
Common-drain (CD) amplifier:
Output impedance: ..........c..c.....
Common-emitter (CE) amplifier: .
AC performance: ...................
Frequency response:
Input impedance: ...
Output impedance:
Power gain: ..........
Voltage gain: ..................
Common-gate (CG) amplifier:
Input impedance: ..............
Output impedance:
Voltage gain: .
Common-mode: ........ccceceeeererenerennens
Common-mode rejection ratio (CMRR):
Common-source (CS) amplifier: .........
AC performance: ..
Input impedance: .
Output impedance:
Self-bias: ....c...c...

Source bypass: .....

Source degeneration:

Voltage gain: ...........
Comparator: ......

HYSIEIESIS: c.viviiiiiieicicie et 3.46
Compensation

OscilloSCOPe Probe: .....c.ccccieieiiiniiiiisiecceeeeeeee e 25.14
Compensation (frequency): ..343
Compensation (NEtWOTK): ........ccevvevieiieieiniiiiineseseiesee e 3.4
Complex frequency: .............. .9.43
Complex loss coefficient (h): ..20.7
Complex numbers: ................ .2.74
Component models (CAD): .. .6.3ff
Compression (data): ........... .. 164
Compression (SIZNAL): ....cceeiveriiriinieiiiieiereeeee e 3.5
Computer-aided circuit design (CAD) (see Circuit simulation)
Conductance (G): .ooovieeeveeeiieeieeeeeeeee et et et 2.3

LeaKAZE: ..eviiieiiieieetee s 53

Series and parallel: ... 2.8

SIEMENS (S): vttt e n 2.3
Conducted emissions: . ..27.6
CondUCiON CUITENE: ....eoueruiiiriiiiieieieeeitee ettt 5.5
CONAUCLOT: ...ttt ettt ettt et ettt e b e besaee e 2.1
Connector: .. 29.5ff

Audio: .
BNC: ............

Coaxial, types: ..... .22.50
Computer, pinouts: 22.44
Crimp: . ..29.6
Data: .... ..29.7
F: ... .22.52
N: ... .22.51
Power ..29.6
RF: ... . 29.7
RJ: ... .. 29.8
UHF: ........c.... .22.46
Weatherproofing: ........... .28.18
Constant-current charging: . ... 7.36
Constellation diagram: ...........ccocevieiiiniiiiiniiiiieineceeceeeen 15.24
Construction techniques
Circuit layout: ...... 23.24
Crimping tools: ..23.6
Drill sizes: ........ ..23.6
Drilling: ..ccccoveevienieinieenne. .23.30
Electrostatic discharge (ESD): . .23.13
Enclosure fabrication: .............. .23.30
Ground-plane (dead-bug, ugly): .23.14
High-voltage: ........cccceceeuennnne. 23.27
Metalworking: .. 23.30
Microwave: ...... 23.29
Nibbling tool: ..235
Painting: ........ .23.31
Panel 1ayout: ..o 23.31
PCB fabrication SEIVICES: ...ccovvvvviiiieieieieiiiiiieeeeeeeeeennn 6.33ft, 23.19



Perforated board: ..........cccooeeieiiiiiniieeeeeee 23.15
Point-to-point: .........c.cee.. .23.14
Printed-circuit board (PCB) 23.17ff
Purchasing parts: ................ .23.18
Socket or chassis punch: .23.6
SOldering: .....ccccevveverenenineneneieeeeee .. 237
Solderless breadboard or prototype board: 23.16
Surface-mount technology (SMT): ........... ..239
Terminal and wire: ..........ccccuee.ee. 23.15
Tools: ............ ..234
Winding coils: 23.28
Wire-wrap: .....cccocevvevvennennne .23.16
Wired traces (lazy PC board): .23.15
WITING: oo .23.27
Consumer Electronics Association (CEA): 27.17
CONteStiNG: .c.veuveieieiieereeererceereeee e .. 1.10
Continuous conduction mode (CCM): .....cceevuvieviieeiieeiieeieeeieenns 7.22
Continuous tone-coded squelch system (CTCSS): ... 18.6, 18.8
Tone freqUENCIES: .......ccveuiriiiiriiriirieieieeeeetee e 18.8
Continuous wave (see CW)
Control interface
Audio: ........ ... 24.40
Serial, RS-23 ... 2425
Transceiver: ... .. 2422
USB: ......... 24.26
Control loop: ......... ..9.34
Conventional CUITENL: ........cocueiieriieiiiniieiieieeeee ettt nee 2.2
Conversion
Degrees and radians: ...........cccoceverenienienieiiiinieeeeeeee 2.17
Conversion loss: .10.21
Convolution: .......cccceceeveeeeenne. 15.12
Cooperative agreement, utilities: 27.21
Coordination (TEPEALET): ....c.evverververieiereiieiieiteieee et eenennen 18.9
Corona discharge: . .. 19.31, 27.21
Coronal hole: ...cc.eoiiiiiiieieeie e e 19.11
Coronal mass ejection (CME): 19.11
Coulomb (C): oottt 2.2
Counter
FLP-LIOPS: i 4.11
Coupling (inductive): ..2.36
Courtesy tone: .......... .18.4
Crimp connector: .. ..29.6
Critical frequency: .........c....... .19.8
Cross-reference, semiconductor: ..3.8
Crosspoint switch: .................. 3.57
CrOSSEALK: .t 3.57
Crowbar overvoltage protection (OVP): .20,7.57
CRT
OSCIOSCOPE: ... 25.11
Crystal detector: 122
Crystal, QUATTZ: ......ccooveiviiiiiiiiiiieec e 9.23
AT-cut: .............. .23,11.30
Characterization: ......... .. 11.33
Control of tranSMIter: ..........coceviririerierieieieeeceeeeeese e 13.2
Equivalent circuit: ..........c.cceeune. 9.25,11.30
Equivalent series resistance (ESR): 9.26, 11.30
Fundamental: ........cccoooooiiiiiiieieeeeeeee e 11.30
Holders: .......cocoveneieieieieeene .22.38
Motional capacitance and inductance: .................... .9.25
CTCSS (see Continuous tone-coded squelch system): .................. 18.6
Current
Conventional: ..252
Electronic: ..... .25.2
Current (I): ..... 2.1
Ampere (A): ......... .22
Conventional current: .. .22
Current source: ............ .29
Electronic current: .22
Current balun: ....... 5.18

Current divider: .
Current gain (B):
Current inrush: ..
Current shunt: .........ccccceueee
Current transfer ratio (CTR): .. .
Cutoff (corner) freqUENCY: ......ccccoveveeiriiririninesereneeteeee e 3.5

................................................................. 3.11
........ 8.7,9.3
13.5, 13.171f

Cutoff (semiconductor):
CW: s
Keying waveform:
Modulation: ..........
Receiver:
Signal spectrum: ..
Transmitter: ...... .
Waveshaping: ........coceoveeiiniineniieee et 8 8

D’ Arsonval meter MOVEMENL: ........cc.eevueeeeeeeureeireeeereeereeeeneeeneeenns 25.2
D layer propagation: ............. 19.12
D-STAR: oo 16.24, 16.26, 18.11ff

BaCKbDONE: ..c.veeeviiieiicieeeee s 16.26

... 16.26

.. 16.27
16.27
16.27

Digital data (DD): .. 16.26
Digital voice (DV) 16.26
DPIlus SOTtWATE: ....ocveeeieeiieieeieeieiee e 18.13
DPRS: oottt 16.27
DV Dongle: ...... ... 16.27
Ethernet bridge: ... 16.26
GALEWAY: ..vevieirritentertetet ettt ettt sttt aes 16.26
Hidden tranSmitter: ..........ccceceevieieieenenierienieieeeeeeeeceeeeene 16.26
ICOM: ....cccovees ... 16.27
JARL: ... ... 16.26
NEtWOTK OVEIVIEW! ..c.euviuiiiieiieiieiiniiniesienteneee ettt 18.12
REfErences: .......ooiviiiirieieieiee et 18.14
Repeater hardware: ... 18.13
Station ID: ............ ... 18.11
Station TOULINE: ..evvirieiiiiiiieiei et 18.11
Texas Interconnect Team: ..........ccceveevieniieneniienienienienceieees 16.26
Trust SEIVer: ......cccoceevevveeenene ... 16.26
Use with simplex FM radios: . 16.27
Damping factor: .........ccoceviiirininineniceee e 9.47
Darlington Pair: ......coceeeeverienieienteneete et 3.40

Pass transistor: . .. 7.16
Data compression: .. 16.4
AdAPLIVE! ..ottt 16.4
COAEC: ..ttt 16.4
Huffman coding: .. 16.4

JPEG: ..cccovvvrnne .. 16.4
Lossless and LOSSY: .....ccuevveiriririninienienieteieeeceeee e 16.4
LZW: ettt 16.4
MP3: e . 16.4

164

Run length encoding (RLE): . .
Data CONVETLET: ......ocveiiiiieiiiieiiieiieeeieeee et 15.2
Data IogEET: ..ot 25.5
Data sheet: ..
dBc: .........
ABA: o 21.1
ABI: i 21.1
dBm: o
DC channel resistance, rpg:
DC cOmMPONENL: .....ovviiiiiiiiiieiiciccee e 25.1, 25 8
DC COUPIING: ettt 3.29

Oscilloscope: . .25.11

DC instruments: 25316
Basic MELETS: .....coevuiiiiiiieicieierrce e 25.3ff
VOIEMELETS: ...ttt 25.56f

DCS (see Digital coded squelch)

DECIDEIS: .ttt 2.72
Converting to PErCeNtaZE: .......ccceeerverrerreruenreeeerieeerensensensensenns 2.73

DECIMAtION: ...ttt 15.8

Decoupling: ..........

Deep-cycle battery: 7.

DElta 100P: ..eveviiieiiiieiinierteece e 21 48

Demodulator: ......c.ccoccoereinieinieiieicinetree et 10.1ff
T/Q: o 8.12, 15.22ff

DeMorgan’s TheOTEM: ......ccc.eeeereriiirieriinieniteieeeesie et 4.7

Depletion reZion: .........cccceeiiiiiiiiiniiiiiicieceece s 39

DECHION: ...vinviviieviitcatetcitrteertet ettt ettt 10.8



DLECLOT: ..uiiiiiiciieic e 12.2
Amplitude modulation (AM), DSP-based: ...
Diode:
Quadrature:
Tayloe: ..........
Thermocouple:
Deviation: ..........
Frequency: ....
Measurement:
Ratio:
Diac:
Diamagnetic:
Dielectric breakdown and arcing (strength)
Dielectric constant: ..
Transmission line:
Difference amplifier: ...
Differential amplifier: ..........cccccceeeeee
Differential phase-shift keying (DPSK): .....c..cccceeeeee.
Differential quadrature phase-shift keying (DQPSK):
Differential-mode: .........ccooereniiieinininencrenee 20.19, 27.9, 27 22
Digipeater: .........
Digital (SIgnal): ...cccocevererinenieieieeeeeseeeeee 3.1,4.1, 15 6
Digital audio
Audio formats:
Bit depth: ......
Bit rate: ...
Codec: .
MIDL: ..

MP3: e

Digital coded squelch (DCS): .c..ooveviiiiiiiiiiiceeeeeeee

Digital communications
Channel CapaCIty: ....ccveoveueriririirierierieeetee e 8.17
FSK: oo .16.5
Modulation: . .. 8.7
Receiver: .... 12.12

Digital data: .......ccceveverenenenennn. .. 16.1
Automatic repeat request (ARQ): .16.2
Baud: .......... .. 16.1
Baudot code: ..... .16.2
Bit, bit rate (bps) .. 16.1
Bridge: .............. 16.23
Checksum: .... .16.2
Code pages: ....... .16.3
Control characters: ...........ccceeuenee. .16.3
Cyclical redundancy check (CRC): .16.2
Data rate: .............. . 16.1
Emission designator: ............. . 16.1

Error detection and correction:
Error-correcting code (ECC): ..
Forward error correction (FEC):
Gross and net bit rate: ..............
Hybrid ARQ: ..............

Parity: ..o .16.2
Symbol, symbol rate: .. .. 16.1
Throughput (bps): ....... .16.2
Unicode: ............ .16.3
Varicode: ........cccecveeennne. .. 16.2
Digital downconverter (IC): ......ccoeoererinininieieieeeeeeeeeeenes 15 27
Digital image
COolor depth: ..cc.oiviieieieiee e 16.3
High, true color: .. 163
JPEG: .. .16.4
Palette: .16.3

Pixel: ...
Raster: .

VECLOL: .ttt ettt 16 3
Digital logic

33V ArvINg 5 Vi e 4.19

5 V driving 3.3 V: ..4.19

Bipolar families: ..

Combinational: ...........
Comparing families of: 413
Families: .....ccccccoeuee. 22.31

Gates: .
Positive and NEZAtIVE: ......cccccveieiriiiiirirereeee e 4.7

Programmable deviCes: .........covirireninenieieiiieeeeneseneee 4.22
Sequential: .......ccceoveveriiinennne .. 4.8ff

Transistor-transistor 10gic (TTL): ..c.ccoeveveiieiiiniiinencneniee 4.14
Digital mode
DHDILL et 16.8

Encryption: ...
Gray code: ..

Varicode: ........ccccueueune.
Viterbi algorithm, cOding: .......c.ccooeveverenenieiiiirecnenceene 16.8
Digital modulation
Bit error ratio (BER): .......ccooeiiviiiiieeeeeeceeeeeeee e 25.37
Packet error ratio (PER): ... 25.37
Test procedures: .........cc..... ... 25.37
Digital signal processing (DSP): .. LS
Adaptive filter: .......cccceeveene L1517
Analytic signals: ........cccccee... 15.211f

Automatic gain control (AGC):
Embedded systems:
Filters:
Finite impulse response (FIR) filter:
GlOSSATY: .oeeveiiieieieieeeeeceeee
Hilbert transformer:
1/Q demodulator: ..
I/Q modulator: .........c..ccuee.
Infinite impulse response (IIR):

Microprocessors: .. .. 154
MOAUIALION ...t 15.21ff
Modulator and demodulator: 10.14, 15.29
Receiver filter: ..o 12.22
Receivers, overview: . 12.6
References: ............. 15.31
Signal generation: ... 13.30
Sine wave generation: 15.17¢F
Speech processing: ............c..... 15.30
SSB modulator and demodulator: 15.22ff
Tone decoder: ........ccccevueveeruennenne 15.19
Use in transceivers . 144
Digital video: . .16.3
Bit rate: ...... .16.4
Codec: ........... .. 16.5
Digital voice, HF .16.15
AOR: ............ .16.15
Dream (DRM) .16.15
FDMDV: ... .16.15
WIinDRM: .......ccoveeveinennene . 16.15
Digital-to-analog converter (DAC): .15.2
Binary weighting: .........c......... .3.54
Current output DAC: 3.54
Monotonicity: ............ .3.54
Parallel I/O interfaces: ... .4.20
R-2R ladder DAC: ......... .3.54
Serial I/O interfaces: .4.20
Settling time: ........... 3.54
SUMMINE: .o 3.54
Diode: ......cccoveeee. 3.14,22.15
AC circtit MOdel: .....coueuieiiiiiiieieeieeee e 5.19
Anode: ... 3.14
At high frequencies: 5.19
Cathode: ............... ..3.14
Color code: ........... .22.16
Dynamic reSiStanCe: ........ceoveeruiririerienienieieieeeieeeie st sieneens 5.19
FaSt-TECOVETY: .uiiviuiriiiiieiiieieieeeeriee ettt 3.14,7.11
Forward vVOItage: .......ccccoeevieiiiniiiinieeeieeteceeceeete e 3.15
Free-wheeling: . 7.5,7.22
GUINI e 9.32
Package dimensions: ................ .22.17
Peak Inverse Voltage (PIV, PRV): 3.14
Photodiode: .........cccccovveineinnnee 3.22
Point-contact: .. 3.15
RALINGS: oo 3.14
Schottky: ....... 15,7.11
Specifications: .. .22.16
Switching time: .........cccccevveienne 5.19
Transient voltage suppressor (TVS): . .. 3.16
TroubleshOOting: ........cccccevveiiieiiiiiiiseeeeecee e 26 27



Vacutum tUDE: ....co.eeiiriiiiiiieiieieeteteeete et 17.4

Varactor: .. 3.15,9.38

ZEIICT: ettt ettt ettt ettt ettt ebe bbbt et et neens 3.16
Diode detector: .. .25.19
DiI0de MIXET: ...oouieiiiieiiiieeieiteeete et 10.18ff
Dip (grid dip) meter: 25.10,26.3
DIPIEXET: ..ottt 10.22ff
Diplexer Designer by WAENE: .......c.ccccoviviiininiiiiienenene 11.48
Dipole

Folded dipole: ... 21.12

Loaded: ......... L2111

Multiband: ................... 21.13
Off-center-fed (OCF): . 217
Sloping: 21.11
Trap: .o .21.13
Twin-folded, terminated (TFTD): .....c..ccooveevvieeiiecieeeieeeieees 21.12
Vertical: ....coovevveerieeiieieeiieiens .. 21.11,21.33
Direct conversion receiver: 12.4ff
Direct current (DC): ..ocuviieiiiiieeie et 2.15
Direct Digital Synthesis (DDS)
SINe-Wave ZENETALOT: ......ccccceruieuiriiriiriinieieierereiteie e 25.17

Direct digital synthesis (DDS): .
Direct FM: ..cccooiiiiiiiiiiiinicicceee

..9.33,9.50,15.17, 15.28

Direct sequence spread spectrum (DSSS): 8.15
Direction Finding: .......ccccccevevivinencnennne. 1.15
Directional coupler: ... ...25.28
Directional WattmMeter: .........ccccervvereerierienieeienieeniesieenieeeenieeseeenes 25.19
Directional wattmeter (see also Reflected power meter)
Discontinuous conduction mode (DCM): ........cccceeeiveecireccieenieens 7.22
Displacement current: .55
Dissipation (power): .... L2.11
Distributed elements: .. 5.1
Dithering: ......ccccovevveievinine 15.10
DMM (digital multimeter): .254
Autoranging: .................. 255
DominoEX: ....... 16.10
Doppler shift: .................. .25.11
Mobile communication: ..... 19.27
Double conversion (IECEIVET): .......ccvuierirerieeiieeriieeeieeereeeveeeveen 12.14
Double sideband (DSB): ........ 8.4,10.7,13.8
Double-balanced MiXer: ........cccceveereerieerierienieeienienieeeeseeeeeenees 10.20ff
Dplus (see D-STAR)
DPRS (see D-STAR)

DPSK (see Differential phase-shift keying)

DQPSK (see Differential quadrature phase-shift keying)
Drift velocity: .... . 3.
Driver array IC: ..o 3.55
DSP (see Digital signal processing)

DTMF (see Dual-tone multi-frequency)

Dual VFO: ..o .. 14.6
Dual-tone multi-frequency (DTMF): .. 189
TONE fTEQUENCIES: ..eeveniiieiieiietiriestete ettt 18.9
DUCHNE: .. 19.24ff
Dummy load: . 25.27,26.3
DUPIEXET: ...t 18.4
Adjustment using spectrum analyzer: . 25.23
DVB-S: ettt 8.18
DVD (Digital Video Disk) player, RFI: 27.34
DVM (digital voltmeter): ........c..ccce.... ... 25.3fF
DIXANE: ettt 1.11
Dynamic microphone 13.13
Dynamic range: . 32,121
Blocking: .....cccooeveviincnnennne .12.25
Intermodulation diStOrtion: ..........cecceeveveveeeneenncreneeneennenes 25.31
Intermodulation distortion (IMD): 10.14, 10.16, 12.25
Receiver: .............. 12.25ff
Spectrum analyzer: ........ .25.21
Test procedures, receiver: 10.16
Dynamic resistance: ..........coccoeeeivveininieninieccieisieceeeseneenn 2. 57 5.19

E layer propagation (E skip): .....ccccocevieiiiiniiniinencniene. 19.12ff, 19.13
Eagle (CAD SOftWare): ......cccceeceveevieeienieenieseeniceeeeeenes 6.2,6.4,6.31

Earth-Moon-Earth (EME) communication
Propagation: ........c.ccccceueeee.

Ebers-Moll transistor model:

EchoLink: .....ccoevveeieiiiienne

Eddy CUTent: .......ccoeviiiiiiiiieieieteeee e 2 38 2 64
Education

Amateur Radio in the classroom: .........cccccoceeverviencnneniienennene 1.17
Effective series resistance (ESR): ... .. 2.28
Effective sunspot number (SSNe): .19.21
Efficiency (Eff, n): oo L2011
EHF (frequency range classification): . 2.19
EIA-RS-232: .o .4.28
Electret microphone: 13.13
Electric Charge: ........cccooveoiiiineiciceceeeeeeeeee e 2.1

Coulombs (C): oouvieeiieeiieeie ettt e 2.2
Electric fence, RFI: .. .27.15
Electric field: ............... .21

Electromagnetic wave: ... . 19.1

Electrostatic field: ...... 222

REF EXPOSUIE: ..c.eiiiiiiiieieiieteitei ettt 28 24
Electric vehicle (EV)

Automotive RFI: ..., .27.41
Electrical length (L., transmission line): .. 20.8
ElectrolUminesCenCe: ........cocevirueruerienienieieieeeieeeeiesie et 3.23
Electromagnetic

Radiation: ...

Spectrum:

Wave: ..o . 190
Electromagnetic compatibility (EMC): ......ccccvvieiiininieniiieniene 27.1
Electromagnetic interference (EMI)

AULOMMOLIVE! ..ottt 29.12
Electromotive force (EMF): ......cccveviiviiriieieeieieeeseeeeeeee e 2.1

Voltage (V, E): oo 2.1
EIECLION: ..iuiiiiiiiiicieic et 2.1
Free electron: 2.1,3.8
Mobility: .......... .. 312
ElECtIrONIC CUITENL: ....viiuiiiieiiiiiieieeie sttt ettt 2.2

Electronic design automation (EDA) (see Circuit simulation)

Electrostatic discharge (ESD): ......ccccoiviiiiiiiiiniiiiiiieeee 3.21
Prevention: ........c.ccccevevuene .23.13

Elsie by WAENE: ........... .. 11.9

Embedded system (DSP): ....ccccooniriiniiiiiiiieeseeeen 15.6

EME (see Earth-Moon-Earth communication)

Emergency COMMUNICAtON: ...cc.ovverieieieieieieieeicnenieeieseeie e 1.15
Using repeaters: ............. .. 18.3

Emission desiZnators: ..........ceccoevereerieiieieinenesieniesesie et 8.1
Table, ITU Radio Regulations: ..........ccccccecenevinincncncnieiiciene. 8.2

Emitter-follower (see Common-collector amplifier)

Energy and Work: ........cccocovininininiiiieee 2.2,2.11
Ampere-hours (Ah): L2411
Energy density: ....... 201
Horsepower (hp): . L2411
JOULE (J): ettt ettt e 2.2
Potential energy: .. .2.22
Watt (W) e L2401
Watt-hour (Wh): L2011

Envelope detection: .. .. 10.8

Equator, 2E0mMAagnetiC: ......ccevveveeuieieiiniinieniesie et 19 18

Equipment
AITanging a StAtiON: .....cceeveeeiriirinieienieeei e 29.3
Interconnection: ... .29.5
Mobile MOUNt: .......ccccevvevverierieieieieieeeee ..299

Equivalent (effective) series inductance (ESL): .......cccccoveveiennnnne. 5.5

Error, measurement: ..........cccceeeeeeveeeeeinveeeeeinnens 252

Ethernet: ............... ..4.29
Bridge .29.21
RFL e .27.13

Excess noise ratio (ENR): 25.26

Excess temperature: .............. 5.30

Express PCB (PCB vendor): . ..6.32

Eye diagram: .......ccccooeiiiiiiiinieieteee e 8.21



F

F CONNECLOT: ..ooiiiiiiiiiiicciccc e 22.52
F layer propagation: ..........ccccccceveiviiiniiiinciiccicceeceeeenne 19.16ff
Facsimile (Fax): .... 8.18, 16.12
FOrmats: ........ccooooiiiiiiiiiiiiccc e 16.12
Index of COOPEration: ..........cceceeuireriinienieieieeeeeeeee e 16.12
Fading
Digital SIZNAlS: ...cc.eiuiiiiieieieieieeeeee e 19.28
Ionospheric: .. ..199
Tropospheric: 19.26
FAL i 19.13

Fair-Rite Products Corp: .

Fan-out: .......cccoeveiinnnne. 4.14
Farad (F): ....... .2.23
Faraday rotation: .........c.coccoevieiiiiiinineneeeeeeeeeee e 19.19

Fast Fourier transform (FFT): ... 8.12,15.18, 16.10, 25.24
Fast-scan television (FSTV) (see Amateur television)
FCC

CHEALION .ttt 27.21
Field Inspector: . .27.21
Interference Handbook: ............... .27.34
Notice of Apparent Liability (NAL) .27.21
RFT: e 27.21t

FCC Part 15: ..
Absolute emission limits:
Certification: ........cccccuveeneee.
Declaration of conformity:
Notification: .........ccccuveeee.
Operator requirements: ..
RFI rules and definitions:

FCCPart 18: ...ccoeiiieee .27.4
FCC Part 2 definitions: .27.6
FCCPart 97: ...ccoevvvennee 27.26f
Spurious emission HMIts: ........ccccecevivierieiieiieiiniiniiineseeee 27.4
Feed line (see Transmission line)
Feed line radiation: ..........ccoceviiiereiienienieeieneeeeeeeee s 27.24
Feed point
IMPedance: ........cccoueieiiiiiiiiieecc e 20.7
Feed-through termination: .28
Feedback: .......ccccevueeneenne. .34

Feld-Hell: ....................
Ferri- and ferromagnetic:

Ferrite: .ccooeevveeiiiiienne 5.14
Bead: . 5.15
CROKES: ettt e 5.18
Equivalent circuits: 5.15,5.17
Permeability: .....ccccoevieieiiiieee e 5.14
Permeability vs frequency: . 5.15
Resonances of cores: .......... ..5.16
Toroid cores: ........... 22.14
Type 31 material: ......cccoceoeveinieniniieceeceeeeeeeeeee 5.18
Type or mix: ...... .5.14,22.11
Use for EMI SUPPIESSION: .....cc.evuiruirienieieieiieiieiceieeiesiesieseenienens 5.18

FET
TroubleshOOting: .....c..ccveieieiiiiiieeeeeeeeee e 26.29

FET (see Field-effect transistor)

FFT (see Fast Fourier transform)

FIDEr OPLICS: ..cviiiiiieiieiiiieicretcece e 3.24

Field
Electric (electroStatic): .....coeveereeerierierierienieeie e 2.22,19.1
MAGNELIC: .e.veeiiiieieieietee et 2.31,19.1

Field Day
Stub asSEMDbIY: ...iiiiiiiiii e 20.9

Field programmable gate array (FPGA): ... 422,153

Field-aligned irregularities (FAD): ........... ... 19.13

Field-effect transistor (FET): .... 3.12
Breakdown region: ......... 3.20
Channel: ............ 312
CMOS, NMOS, PMOS: ..ot 3.13
Common-source/gate/drain: 3.20, 3.38
CUtOfF TEZION: ...ttt 3.20
DC channel resistance, rpg: . ..3.19
Depletion mode: ................. .3.13
Enhancement mode: ............ccociviiiniiniiiiiiiiiiiicecee 3.13

Forward transconductance, g i ......ccccocevvvviiniininiiiiiiicinn 3.19

Gate leakage current, I: ....... 3.19
High-frequency circuit model: . .5.21
Junction breakpoint voltage: . 3.19
Junction FET (JFET): ....... .3.12
Mixer: ........... . 10.176f
MoOdel (CAD): ..ottt 6.8
MOSEFET: ................ 3.13
N-channel, P-channel: 3.12
Ohmic region: ......... 3.20
On resistance, rpgon): 3.12
Operating parameters: .... 3.20
Phototransistor: ....... 3.22
Pinch-off: ......... 3.13
Saturation region: . 3.20
Small-signal model: ... .5.21
Source, drain, and gate 312
Specifications: ................ 22.24
Field-strength meter (FSM): 25.37
FIIETT .o 34
ACHIVE: oo .3.47
Active filter design toolS: ........ccoceoevueinieinineniieieeieceees 11.21
Active RC: ..o 11.18,11.20
Adaptive (DSP): ..ouoiiiiiiiieeeeee e 15.17
ATLPASST .ttt 3.5
All-pass active: 11.28
Anti-aliasing: ... .. 15.7
AUENUALION: ...ttt 11.2
Band-pass: ......c.ccceuennn 35,11.2
Band-stop (band-reject): .......ccooceverererenieieieieeseneseseene .
Bandwidth: .....................
Bessel (constant delay): . .
Brick wall response: ............. .11.3
Butterworth (maximally flat): .. 113
Capacitor- and inductor-input: . .11.6
CaULT? .o 114
Center fTeQUENCY: ..cueveiiiiiiiiiciirteeeeteeee e 11.6
Chebyshev (equiripple): . 11.3,11.31
Cutoff fTeqUENCY: ...cceeviiiiiiiiiricireeeeeeee e 11.2
Denormalizing (scaling): 11.15
Digital: ...ccccoovvveeeriinnns 15.11ff
Digital commutating: 10.28
DSP: o 11.19
DSP, use in transceivers: .. 14.4
Effect of component Q: .. . 11.9
Effect of ripple: 11.11
Elliptic-function: .11.4
Family: .....ccoceee. L11.3
Family comparison: .............. 115
Finite impulse response (FIR): MERELQ
Group delay: ....coeoveviirieiiieieieeeeeeee e 11.4
Helical resonator: . .11.39
High-pass: ........ 35,11.2
IF: e 13.15
Infinite impulse response (IIR): . 15.16ff
Ladder: ....cooveiieiieiicerceee e 11.6
Linear phase response: 11.32
00D . e et 9.35
Low-pass: ....cccceeevvenenn 35,11.2
Lumped-element (LC): ....coooeiiiiiinienieieieeeeeeeseseeeseene 11.5
Magnitude response: ...... . 112
Mesh capacitor-coupled: ... .. 11.9
Mid-band rESPONSE: .....eeueeruieieriiiiieieniterieeteniee et 3.5
Multiple-feedback: ........cccoveerircncnncnne. 11.20
Nodal-capacitor- and -inductor-coupled: . 11.8
Normalized: .........cc....... 11.15
Normalized value tables: 11.12
Notch: ..o L11.2
Order: ..... .. 11.3
OVEISNOOL: ...t 11.5
Passband: ......... 3.5,11.2
Phase T@SPONSE: ....ccueueuiiiiiiiiiriirieriesteteete et 11.2
Reconstruction: .. 15.8
Return loss: ... L1111

REL: oo 2722



RINGING: i 11.5
Ripple: ............... .11.3
Ripple bandwidth 113
Roll-off: ........... .35
ROIOFE: <.t 11.3
Roofing: ..... .. 12.15,12.25,12.27, 14.5
Sallen-Key: ..coooiiiiiiiiiieieeeeee e 11.20
Scaling, frequency and impedance: ... 1115
Shape, response: .......ccccceveevennnene .. 11.10
Stop band: .......ccoceeirinininene 35,112
Stop band depth and frequency: .........c.cccooceviiviniiininininiene. 11.4
Switched-capacitor (SCAF): .... 11.19
TOPOIOZY: e 117
Transformation, high-pass to band-stop: .. 117
Transformation, low-pass to band-pass: ... .11.6
Transition region: ........cececeevevererennennes L11.2
Ultimate attenuation: .. L11.2
Use at VHF and UHF: ..., 11.42
Filter, crystal: ......cccoveencccncinnne .11.30, 12.156f
Cohn minimum-1oss (Min-10Ss): ........cccceevverreeviereerienierienienens 11.32
Group delay: ......cccevevevenuennne 11.32
Half-lattice: ... 11.31
Insertion loss: 11.31
Monolithic: .......... 11.31
Motional parameters: 11.30
OVEITONE: ..ovvvivieeeireierereeereeereeenenens 11.30
Parallel-resonator-end-section (PRES): . 11.32
Pole-zero separation (PZ): .......c..ccc.e... 11.30
Shape factor: .................. 11.31
Unloaded Q: ...cceevvveereeieieeieeeen. 11.30
Filter, surface acoustic wave (SAW): 11.35
Filter, transmission line: .................. 11.35
Band-pass: ............... 11.37
Hairpin resonator: 11.37
Interdigital: ....... 11.37
Microstrip: ... 11.35
Quarter-wave: .. 11.37
SHHAPINE: ettt 11.35
Filtering
Digital SIZNAlS: ..ocveviiiiiiieieereeeeeee e 8.16
FilterPro by Texas Instruments: ... . 1121
Finite impulse response (FIR) filter: 15.111f
Coefficient: ......cccccccceveeveveeneeenen. 15.14
Tap: oo 15.12
Window function: .............. 15.13
Window function equations: . 15.15
Fire extinguisher: ........c.......... .29.4
FireWire (IEEE-1394): .4.29
Flat topping: ............. L17.2
Flip-flop: . .4.9ff
Counters 4.10
D: ... 4.10
JKo e 4.10
Master/slave: . 4.10
Registers: ...... 4.10
S-Ri e .49
Triggering: . .49
Float charging: ...... 7.36
Flyback converter: . .7.23
Flywheel effect: ............... .. 17.9
Foldback current IIMiting: .......cccoevverveeeieiniineneneneseseeeeeeenen 7.17
Forecast
Propagation: .........ccccoeveieiieiiiiiinicec e 19.191f
Tropospheric ducting: . ... 19.26
Forward bias: ......c..ccc...... 3.9

Forward converter: ...
Forward resistance: ..
Fourier transform: .

FR-4 (PC board): ...... ..6.33
Free space attenuation: ..........ccccevueveeneeiieneenienieeeeeeeesee e 19.2
Frequencies

Beacon: ... 19.22
FIrequenCy: ......ccocoiiiiiiiiiiiccecc e 2.16

Calibration: ... .. 2511
COUNLETS: ..eeuvieiieiieieeiiesieeteeseeseeetesteeteseeesestesseensesseenseensansens 25.9ff

DIEVIALION: ..veiiiiiiiieeiiie et 8.6, 10.9

DiSCrimination: .........cocoeeeveecerieenerereieineeneeneeseeeeereeeeenes 10.11

Marker generators: ........c.ceeeververueeeeeeneeeneniesreneennes 25.10, 25.14ff

Measurement: ...... 25.10, 25.14, 25.14ff

MUIIPIIEL: ottt 10.10
Frequency accuracy

RECIVET: ..ot 25.33
Frequency coordination

REPLALETT ..ottt 18.9
Frequency domain: .........cccceveeienienicnicnennne. 25.20
Frequency hopping spread spectrum (FHSS): ........cccccoeiniinne. 8.15
Frequency modulation (FM): ........cccceceeeenee. 8.6, 10.9

Equipment, FIM VOICE: ......ccceviririniniinieieicieteeeesesieneeseeene 18.6

Receiver: .... 212,12, 12.32ff

TrANSIMILET: ..voueeieieiiiieietcereeeeee s 13.10
Frequency multiplier: 13011

Frequency response: ....
AC measurement:

Measurement with noise source .

Phase-locked 100p (PLL): .....cccooiiiiniiiiiiiiiicicincceneceiee 9.37
Frequency shift keying (FSK): ...cocooovininiiiieee, 8.10, 16.5
Frequency stability

RECEIVET: ittt et enees 25.33

Frequency standard stations

Friis formula: .................... ..5.31
FSK441: i .16.12
Bit sequences and messages: . 16.13
Meteor scatter: ..........ccecenee. .16.12
Ping Jockey: ....cccocevirencne ... 16.13
Synchronization to WWV: L, 16.13
FSTV (see Amateur television)
FTP: ettt 16.23
Full-bridge converter: .7.25
Quasi-square wave: .... .. 1.25
Full-wave bridge rectifler: ..o 7.6
OULPUL VOILAZE: ..oviiiiiiiieieiceeieecteeee et 7.6
VOItaZE TALNZS: ...veviviieeiieieieteie ettt 7.6
Full-wave center-tap reCtifier: .........ccccoevvrvirvinenenenenenieieeeeene, 7.6
OULPUL VOILAZE: ..eviiiiiieieieieteeee ettt 7.6
VOItage TatiNgS: ...cceevevveruerieieieieieieteeet ettt 7.6
Function generator: .. 25.16ff
Fundamental (signal): ........... ..2.16
Fundamental diode equation: ............ccceeereinieineinincnnccneenenenes 39
Fundamental overload: .......... 27111t
Fuse: ..oooovvvvviieeenens 213,72
Fuse holders: .... ..2.14
High-voltage: .. 7131
RAINES: .ot 2.13
G
G-TOR: ettt 16.17
Golay FEC: .......ccccoc.... .. 16.17
Huffman A and B coding: ..........ccocoviiiiniiniiniiiiicice, 16.17
GaAS FET: .ottt 3.22
Gain
AMPIFICT: .o 3.2,3.6
ANLCINA ..ottt ettt 21.1
Defining (circuit SImulation): ........c.ccoceveverierieieinenenenenene 6.15
NOISE: .eovvvieeirierenreeeereees 5.31
Voltage, current, and POWET: .......ccceevverierierieneenienienieeieneeeneeenees 3.2
Gain-bandwidth product (Fp, GBW): ........cccceeiine 3.29,3.43,5.20
Gallium Arsenide (GAAS): ...oovveeeeeeeeeeeeeeee e 3.12
Gap NOISE CITCUIL! ....oviiiiiiiiiiiiciicee e 27.14
Gate
AND : et 4.5
NAND . ettt 4.5
INOR ettt 4.5
OR: ettt 4.5
TEI-STALET ..ttt 4.6
XOR: ettt 4.5
Gate leakage current, I: ..3.19
Gateway (D-STAR): ... L1811
GAUSS (G ceeeeieeiieieete ettt sttt ettt st 2.32
Gaussian filter: ........occoveriniiinieieeecnc e 8.10



Gaussian minimum-shift keying (GMSK): .......cccoceiiiineninenne 8.10
GO PFOVUE: ...ttt 6.40
gEDA (CAD software):
Generator, function: ....
Generator, power: ..

Generator, signal: .. .25.26
Generator, tracking: ........... ....25.23
Generic array logic (GAL): 4.22,15.3
Geomagnetic equator: ........ ... 19.18
Geomagnetic storm: ... 19.11

Gerbv (CAD software): .6.40
Germanium (device): ...... .39
(€151 SN 9.24
GIIDETt (Gb): . 232
Gilbert cell mixer: . 10.5, 10.30ft, 10.33ff
GINFPOIE! oot 28.15
Global Positioning System (GPS): ........ccooeviiiiiiiiiiiiiiinenes 25.11
Glossary
AC theory and reactancCe: .........c..coceevevuevereieinineneseniesiesienns 2.21
Amateur Radio, general terms: . 1.18
Analog electronic terms: ....... 3.60
Antenna: .........occoeeeeeee 21.85
DC and basic electricity: .22
Digital electronics: ......... .4.30
Digital modes: ........ccccceeruennnee. 16.28
Digital signal processing (DSP): . 15.32
Filters: ....ccoovvvivinininincicee. 11.53
FM and Repeater: 18.11
Modulation: .......c.cccceeveunenee 8.22
Oscillators and synthesizers: . .9.52
Power supply: ......ccccovenneee .. 1.37
Propagation: ......c..cccceeveeieieenene 19.31
Radio frequency interference (RFI): .27.43
Remote stations: ...... 29.22
RF design techniques: ........... 5.36
Software defined radio (SDR): .... 15.32
Test equipment and measurements: .25.55
Transmission lNeS: ........cccoevevveeriererereineeineeeeeeeeereeeenes 20.30
GMSK (see Gaussian minimum-shift keying)
GNU PCB (CAD SOftWAIE): .eveeveeeeereeiienieeieseesieesesseesessesseesnenns 6.31
GPIB: oo 25.6,25.16, 25.26
Gray code: ... .16.9, 16.10
Gray liNe: ....ocoiiiiiiiiiiiii 19.17
Grid (VACUUM TUDE): ..ocvviieevieieeeeetee ettt e 17.5
Bias: ..o 17.17
Control: ... 175
Screen: ....... .17.5
Suppressor: .......... 175
Grid-dip meter (GDO): .25.10
Measuring L and C: .25.17
Ground: ......cccecveveuenene .29.2
AC (signal) ground .3.30
Bonding: .............. .28.6
Cold water pipe: ......c.cce..... .28.7
Common reference potential: ...........ccceeueuee .. 287
Concrete encased grounding electrode (CEGR): ........ccccoeeneee. 28.7
COoNAUCLOTS: ..veuvireieiieiieiieiteesesee e .28.7,28.10
Dissimilar metals: 28.10
Barth: ..o e 28.7
Galvanizing: ................ 28.10
Lightning dissipation: . .28.7
Methods of grounding: ................ 28.7

Radio frequency interference (RFI):
RF ground: .......ccoceeviiniininiiiennne

Safety ground: .27.12, 28. 6
Single-point: ............... ....28.10
Soldering and brazing: ............ccccceoeveiiiininiciincee 28.7
STATT Lo .27.13
Ground fault circuit interrupter (GFCI or GFI): 7.2,28.5

Ground loop: ..

Ground rod: .... .28.7
Ground wave: . . 19.6
Grounded grid: ........cccceueue .17.6

Amplifier design example: . 17.241f
Guanella transformer: .........ccooceveverierierienecie e ees 20.20

Gummel-Poon transistor model:
Gunn diode: .......cceeevveennnene
Guy wire, lengths to avoid:

H
H (hybrid) parameters: .........cc.ocovvererenienienenieieeeeeeeeeee 5.20,5.35
Half-bridge converter: .
Half-power frequency:

Half-wave rectifier: ........cocovverinenieniiicieeeseneseeeeeeees 7.5
OULPUL VOILAZE: ..eveviiiieiieieieieee ettt 7.5
VOItage TAtINES! ..eoverviriiniinieieicieeet ettt 7.6

Ham Radio Deluxe digital communications software:

HamMEESES: ..o 1.8

Hardware description language (HDL): .......cccccoeoininiiinenieninen. 15.3

Harmful interference: ..........ccccceevvennn. ... 27.4,27.6

Harmonic: ...ccooovveevveeevieeeeeieeeeeeeene ... 2.16,9.23
Measurement with spectrum analyzer: ...........c.ccccceceeveinnnnne. 25.21
REL: oot 27.4,27.11

Harvard architecture:

Headsets, aviation: ...

Heat management: ..........cccocooovveiviiiiinicinicincieceeeeeec e 2.65
Forced-air and water COOliNg: ..........cocevevierieieinininesieeeieene 2.69
Heat pipe cooling: ................ 2.69
Rectifiers: ............. ...2.68
RFE heating: .....c.coveviviiiiiiiiiieinececee e 2.68
RF power amplifier: .........cccooeveiieiinininineeeeeeecee 17.18ff
Solid state power amplifier:
Thermoelectric cooling: .... .
Transistor derating: .........cccecevererenenenenieieeeteeeesese e 2 68

Heat Sink: ..o, 2.66,7.12
SEIECHION: ..oiiiiiiiiicctecte e 2.66

Helical by W4ENE: ... 1141

Helical T€SONALOL: .....c.ccevveuiviiiiieiiiiieiieieeeeeccee e 11 39ff
COUPINGZ: ittt 11.42
Design nomograph: . ... 11.40
Insertion loss: ....... ... 11.42
TUNINZ: oottt 11.41

Hellschreiber: .........ccooiiiiiiiiiiiiiiiiiiiicceecceeee 16.12

Henry (H): ...... .. 2.34

HertzZ (HZ): oottt et e 2.16

Heterodyne
RECEIVETT ..ot 12.3ff
Transmitter:

Hexadecimal:

HF (frequency range classification): .........c.cccceeeverenenenenencnnennes 2.19

BEE, Bfel o 3.18

HFTA (HF Terrain Analysis) software: ....29.18

High-pass filter: ........coceviiiiiiiieeeeee e 35,11.2
REL oo 27.3,27.23

High-voltage POWET: .....c.eeiiiriiriiriiieieieeeeeeeee e 7.29
Bleeder resistor: ... 7.29, 7.30
CAPACILOTS: vttt ettt ettt b e nes 7.29
Construction techniques: .........ccccceveeverenenenienreienenene 7.31,23.27
Equalizing reSistors: ......ccceveeeirerienieniesieieieeeitee e 7.29
Fuses: ..ooovvviiiiiiiiieee,

Grounding stick (hook): .
Inductors:

INEETIOCK: woviiiiieicieccc e 7 32

Metering: .......

Transformers: ... .
Hilbert transformer: ..........coccovieiierienenieneeie e 15.23
HIPOL tESE: .ttt 7.30
Horizon (radio):

Horsepower (hp): e 2.
HOE SHCK: et 27 20
Hot-carrier diode (see Schottky diode)

HP8640B ENEIator:........ccuevuiieieiiiiieiieieeiestestenteeeeeeetee e 25.26
HPIB: ettt 25.6,25.16
HSMM (see High Speed Multimedia)

Hybrid COmMDINET: ........cooiiiiiiiiieieieeeceece e 25.24

WILKINSON: ittt 25.29
Hybrid-electric vehicle (HEV)

Automotive RFI: ..c..ccooiiiiiiiiiiecccceceecceee 27.41

Hybrid-pi model: ........ccoooeiiiiiiiiiieeeee e 3.32



Hybrid-pi transistor model: ..........ccccoveiieririniiniiecceeeee 5.20
Hydrometer: ............c...... .

Hysteresis (comparator): . ..3.46
Hysteresis (IMAZNELIC): ..cceverierieruerieieieieiieeeieee et 2.34
1

T-V CUIVES: e 3.6

1/Q
Demodulator: ..........ccovieeieeiieeiee et 8.12, 15.22ff
MOAUIALOT: oot 8.11, 15.224f

IC (see Integrated circuit)

IEC (International Electrotechnical Commission): .............c........ 27.23

TEEE-1394 (FiIreWire): ....c.ccovviieuiiiiiiieeiieeeiie ettt 4.29

TEEE-488: ..ottt 25.6,25.16

IF (see Intermediate frequency)

TF FEJECHION: ..eviiiiiiietiieteee e 25.32

IENItION NOISE! ..eviviiitiiiieieict ettt 27.40

Image
FreqUenCY: ..ooooiiiiiiiiiiciee et 12.4
GIF: oo .. 16.3
IMage-reject MIXEI: .....cccoovviiriiiiiiiiiiiiiiecreeeeeeeeeeenes 12.15
REJECHON: ettt 12.25
Response: ...... 12,131

Image modulation: ........ccccoceevirierieneniiinieeneeeeee e 8.17

IMAage IeJECION: ....ovviiviiiiiiiieieic et 25.32

IMAZE TESPONSE: .neeiiiiieiieriieieeiteetee ettt 5.32

Imaginary NUMDETS: .......cccoviviriininiiiiiccece e 2.74

IMD (see Intermodulation distortion)

Immunity
RE: e 27.4,27.9

IMPEdance (Z): ....cccooveeririniniieieeeee e 2.43
Calculating from R and X: .............. 2.45,2.46
Equivalent series and parallel circuits: ...........cccecevverereneneenne 2.47
Graphical 1epreSentation: ..........ceceveeruereereriieneenieneeneeieseennes 2.44
Ohm’s law for impedances: 2.47
Phase angle: ..o .2.44
Polar fOrm: ..c..cooiiiiiiiiiiii e 2.44
Polar-rectangular CONVErSion: ..........cecceeveereevienienieniienieenieneenne 2.45
Power factor: ........cccccveeeeennene 2.48
Reactive power (VA): ..2.48
Rectangular form: .........cccoooiviiininininiccceeeee 2.44

Impedance inversion, pi nEtwWOrks: ........ccoceverierenieniiencnieneene 5.26

Impedance matching: ................... 5.24ff
Antenna to transmission line: 20.11
Conjugate MatChing: ........ccccceviririnieniinieiee e 20.9
L network: ...ooooiiiiiiiiiiic e 5.24,20.9
INEEWOTK: .ottt 20.9
Pi network: ... .5.26,17.10, 20.10
Pi-L nEtWOTK: .oeiiiiiiiieicic et 17.10
Quarter-wave (Q) SECHON: ....ccvieevieriieeeiieeiie e eiee e 20.11
Resonating the antenna: ........ ... 20.11
Series- and shunt-input circuits: ... 20.10
Solid state amplifier: ..........cccooeeirererieneniece e 17.29
SWILCHING: ..oviiiiiiiiiicite e 24.11
T network: .. 5.26,20.9, 20.14
TransfOrmer: .......ccocevieiirieniee et 20.12
Transmission lNe: .......cceoiiiririninenieeeee e 20.9
Transmission line to tranSMitter: .........ccoceverveereeeseeneereneennen. 20.13
Vertical antenna: ........c..c.ccee....

Impedance matching unit: .
AdJUSHNE! oot 20.15
Antenna tuner (ATU, Antenna coupler, Matchbox,

TranSmatCh): .......oovieeieeeeeeeree ettt e 20.13
Location in the antenna system: ... 20.15
T configuration: .........cceeveeeerieinenieneseeeeee e 20.14
Unbalanced-to-balanced: ...........ccccoveeviiriineniienieniinieneeeeee. 20.13

Impedance transformer: .....

Incidental emitters: ............. .27,

Independent sideband (ISB): ...c..coueviiiiiiiiiiiiceeece 10.7

Indirect FIM: ..ottt e 10.11

Inductance (L): 2.34

Henry (H): .oooiviiiiiice .
Induced voltage (back-voltage): .......cccoceeeveeerinenenenieneniene 2 34

MOtIONAL ..ottt 9.25
Mutual inductance (M): . .2.36
Straight wires: ................ .2.51

Inductance index (Ap):
Inductor: .....cccceoveeiiieinnnne
AC current and voltage: .

AIr core: ..oovvieiiieine ... 2.50
At radio freqUeNCIeS: ......c.coveveivieirieiiieiiceeeeeeee e 5.6
Color code: ........... .22.11
Coupling: ...... .2.36
Eddy current: ....... ..2.38
Effects of COupling: .......coevvevieieiieiiiierecreeesee e 5.7
Effects of shielded enclosures: ..........ccocecevevenincnicnicnieiieeenne. 5.7
Encapsulated: .......c.cccccoveuenneee .2.49
Energizing and de-energizing ... 2.38
Ferrite toroid cores: ............... .22.14
Ferrite toroidal: .... .2.53
High-voltage: ............. 7.30
Inductance index (A ): .2.53
Iron core: .....ccccveveuennne. .2.52
Kick-back: ....ccooveeveeinncnincinicennne .. 2.37
Machine-wound coil specifications: .. 22.42
MoOdel (CAD): ettt 6.5
Parasitic CapacitanCe: .........cocevevieieieirieineneeteseee e 5.6
Powdered-iron toroid cores .22.12
Powdered-iron toroidal: ........ .2.53
Ratings, RF power amplifier: 17.14
RL time constant (1) ............ .2.36
Saturation: ............... .2.35
Series and parallel: .. ..2.36
SErieSs TESISTANCE: ....evirviiiieieieieiee ettt 5.6
Slug-tuned: ........... .. 2.52
Standard values: ... .22.11
Swinging choke: .. .. 1.15
TroubleshOOting: ........cccccvevieiiieiiiiiiiiceeceeeee e 26.25
Infinite impulse response (IIR) filter: .15.16ff, 15.17
Insertion 108S (IL): cuvvievieeiiecie et 5.13
Instrumentation amplifier: ..........coceveveriiiiiiiniceece 3.45
Insulated-gate FET (see MOSFET)
INSULALOT: .o 2.1
Integrated circuit (IC): .............. .22.18
Application-specific IC (ASIC) 3.27
Bipolar families: ........c.ccccceueee. 4.14
CMOS: ..o 4.16
Comparing logic families: .4.13
Digital: ... 4.13ff
Latch-up: ....coocevininiiiiiiiiieincnee 3.27
Metal-oxide semiconductor (MOS): .4.16
MIXET: et 10.30ff
NMOS: .......... 4.16
Parasitic SCR: 3.27
PMOS: .o 4.16
Programmable-gate arrays (PGA): . 3.27
Transistor-transistor logic (TTL): 4.14
Integrated circuits (Linear): ............ 3.25
Hybrid circuits: .............. 3.25
Monolithic: ......cceceveeniens 3.26
Silicon-on-sapphire (SOS): ... .3.26
Substrate: .....ccccooeeeverienieienen. 3.26
Integrated power amplifier module: .3.59
Integrator: ........cccceevveceeienenennenne. .9.42
Intentional emitters: .........c..cco... .27.5
Inter-IC Communication (I2C) bus: .....cccceceeveriererieneeneniereeens 4.20
Inter-symbol interference: ............ 8.10, 8.16, 19.29
INLEICEePt POINL: ...eiiiiiiieieeeteceeee ettt 25.31
Intercept point (IP): ...ccooovininininiiicicceccee, 10.15, 10.16, 12.26
Interface
Between logic families: .......ccccocevverirenenienicieneenceee 4.18
Digital to analog I/O: .....
High voltage equipment: ..
Microcontroller 1/0: ....... .
Personal COMPULEr: ........cccoieiiiiinireneneecceeeeeee e 4 27ff
Interference (see Electromagnetic interference)
INEEITOCK: et 7.32



Intermediate frequency (IF): ......cccooeieiiineinnne. 12.4, 12.10, 12.13ff

FIIETT oo 13.15
Intermodulation

Circuit simulation eXample: ........c.ccocererierieiniininenneneeee 6.20
Intermodulation distortion (IMD): ......ccccccoveeviiiviieniieeiees 8.19,10.4

Dynamic range: ........ccceeue. 10.14, 10.16, 12.25

Dynamic range test procedures: ........c.eeeerverveerveereeneenenseennens 10.16

Identifying: .....ccceomvenincnennene .27.15

MEASUTEMENL: ...ttt 25.314f

RFL: i, ..27.4,27.111f

Spectrum analyZer: .........ccccccecveiiinerinienienicieeieeeee e 25.21
Internal impedance

Voltage and CUTTENt SOUICES: ......c.cceeieuirueriirienienienieieieeeieieenenes 29
International power standards: ......... .28.4
Internet Radio Linking Project (IRLP): 18.10
Interpolation: ..........cccccevevenenenenennens . 159
Inverse FFT: ... 8.12
Inversion: ........... 19.24
Inverter (digital): ... ..4.6
Inverters, DC-AC: .... 7.36

Sine-wave output: ... 7.37

Square-wave output: ................ 7.36

Volt-ampere (VA) product, rating: 7.37
Inverting amplifier: .........cccceeeinee .3.44
TOM: et 2.1
IONCAP: . 19.20, 19.2
ToNOGram: ........cccooiiiiiiiiiiiiii e 19.8
Ionosonde: ... .. 19.8
TONOSPRETE: ..ottt 19.71f
Ionospheric

Fading: ... 19.9

Forward scatter: 19.12

Refraction: .....ccovieiiiieieeieeeecee et 19.7
IR drop (see Voltage, Voltage drop)
IRLP (see Internet Radio Linking Project)
ISM (Industrial, Scientific, Medical): .........cccoeevveevveeiieereeereens 27.4
Isolation

Summing amplifier: .34
Isotropic path loss: .......... .533
ITU emission designators: .........c.ccceeeereeerierenienierienienieeeeeeeeeeenes 8.2
J
Johnson, Johnson-Nyquist NOISE: ..........cccceuviviviiiiiiiiiiiiiiine 5.30
Joules (J): voveevieeeeeeeeeeees 2.2
TT05: ettt 16.13

Data compression

16.13

Earth-moon-earth (EME): .......cccccooviiiiiiiieeieeeeeeeeeee 16.13

Reed-Solomon code: .......cocueeieiiiieniieienieieeeeee e 16.14

SYNChrONIZAtION: ....ccueieuieiieiieiieiceiteeee e 16.14
JTOM: ..o ... 16.13

FSK, 44-tone: ... 16.13

PIng JOCKEY: .ot 16.13

WSTT: ettt 16.13
Junction FET (JFET): ooiiiiiiieeeeceeeeeeeeeee e 3.12
K
KUINAEX: ittt 19.12
Kelvin, Lord (see Thompson, Sir William)
Key Click: ..o 8.7,10.7, 13.6
Keyer

Miniature, TICK-4: ......cooviiiiiiieeeeeee e 24.31
Keying

CW WaVETOIM: ....cooiviiiieiiiiceeieee e 10.7, 13.5ff
Keying interface: .........oceveverieiiiiineecreseeeeeeeeese e 24.29
Kicad (CAD software): .......... 6.2,64,6.31
Kirchoff’s Current Law (KCL): ...ocvivieviieieeieieciesieeeeeeeie e eeens 2.7
Kirchoft’s Voltage Law (KVL): .27
Kit, transceiver: . 14.19
Klystron: .......cccc.... ..9.32
Knife-edge diffraction: .........ccccoevevieieiieiniineeeeee 19.2

L
L NEtWOTIK: v 5.24, 20.10
Designing: ........

Large-signal model: . 3.30
Laser diode: .......... 3.23
Lasing current: ..... 3.24
Monochromatic light: 3.24
Latch-up: ..cooeveeiineene 3.27
Leakage current: 7.29
Leakage flux: ..... .2.63
Leakage path: ....... 5.10
Leakage reactance: 2.64
Least significant bit (LSB): .3.49
Level converter: ...........ccceceeennnne. .29.9
LF (frequency range classification): 2.19
Light-emitting diode (LED): ........ 3.23
Circuit design: ........cccce.e.... 3.24
Electroluminescence: ...3.23
Lightning (Source of NOiSe): .....ccovevererererenenenienieieeeesenesene 19.31
Lightning protection
Cable entrance panel: .........ccccceceveerirenenencnicneieeececeeeeeee 28.10
Lightning arrestor: .. ...289
Suppliers: ............. .28.11
Limiter (amplifier): .. 3.5,8.7
LIMItING: ottt 35
Line 10sS: ....coeviiiiniiiiines .20.4
Dependence on frequency: .. 20.5
Line of sight propagation: ..... 19.22
LiNear (SYSLEIM): ..c.ceuiiuiriiriirtirietenteteietet ettt 3.1
Linear amplifier: ................... . 172
Liquid-crystal displays (LCD): ...ccccoovveoiniiniieeiieceeccrecnes 3.28
Litz Wire: ...covvevvvvcccnieinicinnne 2.50,5.6
Log (0N-air aCtVIY): .evevieiiieiiieiiieiiieieeeeeeee e 1.7
Log amplifier: ........cccceceeverennne. .3.48
Logbook of The World (LoTW) L 112
Logic analyzer: ..........cccccoevnenee. .25.36
Logic probe: ......... .25.36
Logical operations: 4.5t
AND e 4.5
INOT: ettt 4.5
OR: e 4.5
Long-path propagation: ...........ccccceeceeeeininenenenienieieieeeesesene 19.17
Loss
Filter insertion 10SS: ......ccccuecirinininenienieiciciceeee e 5.13
L0SSES (TAdIAtIVE): ...veeeeveieerieiereeeereeeee et e eae e ereeenns 5.10
Low-pass filter: .... 35,11.2
DC MOLOTS: .ttt 27.39
RFIL: ....... 27.3,27.23
Telephone REL: ..o 27.35
Lower sideband (LSB): ............. 8.5,13.8
Lowest usable frequency (LUF): ..o 19.9
LTSpice by Linear Technologies: . .3.1,6.2,9.21,11.27,17.1
LUF: ettt 19.9
Lumped elements: ..........ccoeiveriirienienieieiiieeneee e 5.1
M
IMFACTOTT ottt 19.9
Magnetic field: ............ 2.31,21.1
Electromagnetic Wave: ..........coceeereruenienienieieieiieeeiesiesiesieseeens 19.1
Gauss (G): .. 2.32
Hysteresis: ......ccceveverenene .2.34
Magnetic field strength (H) .2.32
Magnetic flux: ......ccceoeveeenene .2.32
Magnetic flux density (¢): .2.32
Magnetic flux linkage: ............. 2.34
Magnetomotive force (MME, 3J): .2.32
Mean magnetic path length: ........ .2.32
Oersted (Oe): ... .2.32
Permeability (n): .2.32
RF exposure: ........ 28.24
Right-hand rule: ... .2.32

Saturation: .....
TESIA () oottt et re e 2.32



Magnetic flux
Maxwell (Mx): ..

Weber (Wb): ..... ..2.32
Magnetometer: .........c..coeeuenee. 19.11
Magnetomotive force (MMEF, 3J) 2.32

Reluctance (R): . .2.33
Magnetosphere: ..... .. 19.6
MAZNEIION: ..ttt ettt 9.32
Maintenance

RF Power Amplifiers: . . 16.211f
Marine DAttery: .......ccooviiiriiiniiieicieeeeeeeee e 7.37
Marine layer: ..... 19.26
Marker generator .25.10
Matchbox: ............. 20.13
Mathematics tutorials .2.72
Maunder minimum: .......c..cceceeeeenene 19.10
Maximum usable frequency (MUF): ........cccooiiiiiiiiiniiii 19.8

Prediction: .. .. 19.191f
MaAXWEIL (IMIX): ceiiiiiiieiieeciie ettt et e stee e e e e e aee e 2,32
Megger: .......... ..7.30
MESFEET: ...ttt et 3.22
Metal-oxide semiconductor (MOS)

Integrated circuit (IC): .....ccoocivivininieniiiciiceceee 4.16
Meteor

SCALET: ittt ettt ettt s e e 19.15

SROWET: ..ottt 19.15
Meter

Digital panel (DPM): .....ccccovoiiirininieieeieieeeeesesese e 25.7

Panel: ... ..25.6

Protection diodes: ..25.7

Resistance: ........ .25.6

Scales: ...ocovevverereniennn. ..25.7
Meter, internal resistance: ..253
Meter, shunt: ..... ..255
MEtric Units: .......cccceveeveeecienieenieneenne 22.54
MF (frequency range classification): ..........cccoceecerverenenenenennenns 2.19
MFSK (see Multi-level FSK)

Microcontroller: 4.23ff
CPUssize: .......... .4.24
Development tools: .4.25
FLASH memory: . .4.26
/O: e .4.21
1/O requirements .4.24
Memory: ........... .4.24
Peripherals: ... .4.24
Programming: ... .4.25
Resources: ..... .. 4.26
SEIECHNZ: ettt 4.24

Microphone: ... 13.13ff
Amplifier: ... 13.14
Ceramic: ..... 13.13
Dynamic: . 13.13
Electret: ......... 13.13

Microprocessor: . 154

MICTOSIIIP: .ttt 11 35

Microwave
Communication link: .......ccooceviiviininniinieeeeeee e 12.40
Construction techniques: 23.29
Receiver: ......ccccceveeveeviennen. 12.371f

Microwave band designations: 25.28

IMICTOWITE! ...eiieeieniieiieeeeete ettt ente et e e etesaeeteeetenseenbesaeebeeneesseennens 4.20

Minimum discernable signal (MDS): . 9.9, 25.21,25.29

Minimum-shift keying (MSK): .....cccooiiiiiiinininnnneecee 8.10

MIITOL SCALE, IMELET: 1.ttt e et e e e e e eaeeeeenees 25.6

Mix (ferrite): ......... 2.53,5.14

Mixer: ...coovuneee. 10.1ff, 12.5
Balanced, IC: .......ccoooviiiiiiiececeeeeee e 3.58
Diode: ........... 10.18ff
Diplexer: ........... 10.22
Double-balanced: . 10.20ff
Dynamic range: . .. 10.14ff
EQUations: ......ccoouiiieieieieceeee e 10.3
FET: .o, 10.17ff
Gain controlled amplifier: .. .. 10.16ff
GIIbert Cell: ..ot 10.26ff

IMAZE-TEJECE: ittt 12.15
MOSFET: ................ ... 19.29
NE602/SA602/SA612: ......... ..10.30ff
Nonlinear signal combinations: ...........ccceceveerieieinenenenenieane 12.4
References: ......c.coceeevveeeennne 10.35
Spurious signal: ... 13.20
Switching: ........ 10.18ff
Tayloe: ... 10.28ff
Transistor: ..... 10.24ff
Mixing products: ........ccccecceeeeveervvenenns .. 104
MixW digital communications software: .16.11
Mobile operation: ..........ccceeeeverienennnen. .29.9ff
Amplifiers: .... .29.12
Antenna: ........cocceeeeeneennee. 21.52ff
Automotive interference: .29.12
Cables and wiring: ......... 29.10ff
Operating techniques: .29.12
RFL: ... .27.37
ShOCK MOUNES: ..ttt 29.9
VHF/UHF propagation: . 19.274f
Modem: ......cocevveveviiieinne . 16.16
Modulation: .... L8
ACCUTACY? .ttt 8.20
Amplitude (AM): ..o 8.3, 10.5ff
Amplitude modulation (AM): .....cccoeeiriiininininereeeceee 3.5
ANALOZ: e 8.3ff
Angle: oo ..8.5,8.10, 10.9ff
Continuous Wave (CW): .ooiiiiieieeieceecee e 8.7, 10.6
DIGIALr oo 8.7
Digital signal processing (DSP): 15.211f
Double sideband (DSB): ....c..cooviiiieiieeeeeeeeee e 8.4
Frequency (FM): ............ 8.6, 13.10
GIOSSATY? ettt 8.22
Image: ........... .8.17
Impairments: . 8.19ff
In transmitters: . .. 135
INAEX (AM): et 8.3
INAEX (FM): i 8.6
Linearity: ....... . 10.6
Multi-carrier: ........... 8.12
On-off keying (OOK): ....ooiiiiiiiieiiiiieeeeeee e 8.7
Phase (PM): .. .8.6,13.10
ProdUCES: ..coueeiiiiiicieetee s 3.5
PULSE: e 8.8
Quadrature: ... 8.10ff
References: ................ 8.24
Single sideband (SSB): ..c.ooieiiiieiiieieee 8.5
Modulation percentage
MEASUTCIMENL: ..eoviuiinienienieiieiietieieeieete ettt 25.36
Modulator: .. .10.1ff, 10.35, 13.7
BalanCed: .....oooovviiiiiiiiieeeeeeeee e 8.5,13.8,13.15
Balanced, IC: .......ccoooiiiiiee e 3.58
Balanced, MCI496: .....coouiiiiiieeeeeeee e 10.33ff
1/Q: . 8.11, 15.22ff
MOIEX CONMNECLOT: ..veieiiiitititentetetete ettt 29.6
Monolithic microwave IC (MMIC): ...3.58
Specifications: ........c.cceceveveneennne .22.22
Monte Carlo analysis: ..........ccoceviviiiiiniiiiiiiccce 6.1
MOTSE COUR: ..ttt 8.8
MOSFET: ............. 3.13,3.20
Depletion MOdE: ......oeeieirieiiieeeierieeee e 3.21
Electrostatic discharge (ESD): . ..3.21
Enhancement mode: .............. .. 3.21
MOAEL (CAD): .ot 6.8
Pass transistor: . 7.17
Power: .... .3.21
Motorboating .9.14
MSFKI16: .....cccouenneee. .16.8
Convolution code: ................. ... 169
Fast Fourier Transform (FFT): . . 16.10
Gray code: .....cccoevuevueienennne .. 16.9
Hamming distance .16.10
Interleaver: ........... ... 169
Modulation: ...... . 16.10
Quadbit, NibbIE: .....ooviiiiiiiie e 16.9



MSK (see Minimum-shift keying)

MT63: ..o .16.11
Error-correction: .16.11
Latency: ............ .16.11
Navy MARS: ... .16.11
Noise immunity: .. .16.11
Tuning error: ..... .16.11
Walsh fUnCtion: .......cccceeeieiiirininineneseeeteeee e 16.11

MUF (see Maximum usable frequency)

Multi-level FSK (MESK): ......... .. 8.10

Multi-protocol controller (MPC): 16.16

Multimeter: ......c.ccceeveveeeecennenne. 253
Input impedance: .25.6
Specifications: ... .25.5
Use of: ...ooeeeneee 255
Used and surplus: ............... .25.6

Multimeter, input impedance: ............cccceceeueuee ..26.2

Multimode communications processor (MCP): .16.16

Multipath propagation: ............ccceceevevenenenennns . 19.28

Multiplier, frequency: .......c.coceeveveveeveeeennnne. .13.11

MultiPSK digital communications software: 16.11

Multivibrator: .................. 4.12
Astable (free-running): 4.13
Bistable: ......ccccoevieinnee. 412
Monostable (0Ne-ShOt): ......ccceecuiieciiieiieeiieeie e 4.12

Mutual inductance (M) ......oovieeiieeeeeeree et 2.36,2.61

N

N CONNECLOT: ..eiiiiieiieecieeeeeeee et eete e eeteeeeeeaveeeeeareeeeenns 22.51,29.7

NAND GALE: ittt et 4.5

Narrowband noise: ..........cccceevveeneenne 27.13

National Bureau of Standards (NBS): . 251

National Electrical Code (NEC): .......covvieiiieiiiieieeee e 28.2
ADLENNAS] ..enveiiiiniieieeiieieete ettt ete st et sbe et sbe et esbe s e e saeeaneee 28.8

National Institute of Standards and Testing (NIST): .. ..25.1

National Recognized Testing Laboratories (NRTL): .. ..28.2

National Traffic System (NTS): ....ccoooviviiiiniiiiiccce 1.16

Natural frEQUENCY: ...eeueruiriiiiiriiierieteee e 9.47

NCDXEF beacon: ............c........ ... 19.22

NE602/SA602/SA612 mixer: 10.30ff

Near fleld: ...c.ooiviiiriii e 25.37

Near-vertical incidence skywave (NVIS): ........cccooevininnne. 19.9, 21.5

INEPET: .ttt sttt 20.7

INELIISE: ettt 6.10, 6.33

Network
D-STAR OVEIVIEW: ..ooviiiiiiiiiiiieeiieieeeeteeete et 18.12
Wireless: ..............

Network analyzer: . .

NEUtraliZation: .......coceeerrerierienieiieeeeeee ettt 17 20ff

INLS T ettt ettt 25.1

NIST traceable standard: .

Node (circuit): .................

INOISE! ettt ettt ettt ettt ettt 5 30ff
ALMOSPRETIC: ...ttt e 12.22
Background: ..

Bandwidth: ....

Broadband: ...........ccooiiiiiii e 27.13
COSITIC, ettt ettt ettt ettt 19.31
Factor (F) or Figure (NF):

Friis formula: ................. .
From LOSSES: ...ccvevviieiiieiieiiicrieste et 5.31
GAINE ettt ettt 5.31
Galactic: 12.23
GaP NOISE: ..oviiiiiieieicieecteee e 27.14
Generator, use in transmission line measurements: ................... 20.8
TNIHON: Lo 27.40
Image response: .......... .
Immunity (digital IC): . .
I tranSMITLETS: ..oveviiiieiieiiciceice e 13 19
JONNSON NOTISE: ..ovviiiiiieiieie ettt 3.29
Johnson, JohnsON-NYQUISE: ......cccoerierierieiiiirininerereseeeene 5.30
Man-made: ..........coccerueneenee. .. 12.23,19.30
Narrowband: ........ccooevieiiiiiiiiie e 27.13

Of cascaded amplifiers: .........cocoevivevienieiieiieiiiincceccee 5.31

Of preamplifiers: .........cccoeiviiiiiiiiiiiiiccce 5.32
Phase: .. 9.5,12.23
POWET: .ottt 5.30
Pulse: ...ccovveineiiiciieine .12.31
Signal-to-noise ratio (SNR): . 3.29
Simulation: .............. .5.21
Sources (in receivers): 12.22
Sun: 5.32
Temperature: . .5.30
Thermal: ..... 12.23
Thermal noise: 3.29
White: .............. 5.30
Noise bandwidth: .25.30
NOiSE BIANKET: .....cveiieiirieiicieeceecrcree e 12.31
Noise factor (F): ..oocovieiirieieieeeeeeeeeee e 3.29,5.31,12.23
Noise figure (NF): ..3.29,5.31, 12.23, 25.30
MEASUTIINE: ..eveviiiiiieieietetet ettt ettt sae e 25.26
Relationship to noise temperature: . .22.43
Noise limiter: .......cccoceveverenennennne .12.31
NOISE TEAUCLION: ....viveiiieiiieieieicictre e 12.31ff
Digital signal processing (DSP) 12.32, 14.4
INOISE SOUICE: ....envevinireutrieiintetentereieteteteee et eveeebeseesenesaeseseesenees 25.26
Noise temperature: ................ 12.23, 12.40
Relationship to n0ise figure: ..........ccceoeverenenenieieeieeeeee 22.43
Nominal value: ......c.ccccoeeeuenne 24,222
Non-inverting amplifier: . ..3.44
Non-linear junction: .... .27.15
INOR ZALE: .ttt ettt s 4.5
Northern California DX Foundation (NCDXF): 19.22
Norton equivalent: .... 2.10
Norton’s Theorem: .2.10
Notch filter: ......cocccveenunnene . 11.2
DSP, US€ N tranSCEIVETS: ....couvviieeiureeeeeieieeeeeieeeeeeireeeeerareeeeeaneeas 14.4
NTS (see National Traffic System)
NTSC channel: .......cccceoivimininineeceeeeee e 8.17
Number systems: .. L A42ff
BINATY! oot 4.2
Binary coded decimal (BCD): ....ccoooiiiiiiiiniiiiiieniceceeeeee, 4.3
Conversion teChNIQUES: ......coveveieiiiiieiicenesest e 4.3
Hexadecimal: .........cccooiiiiiiiiiiiiiiiiiiicecce 4.3
Numerically controlled oscillator (NCO): .....cceovevviveirinenencnne 15.17
NVIS (see Near-vertical incidence skywave)
Nyquist
CIItEIION: Loiiiiirieieeiiee et eee et eete e e e etaee e eetreeeeeanaes 8.9, 15.6ff
FAIEET: o 8.16
Frequency: . ..3.50, 8.9, 15.6ff
RALE: oo 3.50, 15.6ff
Nyquist Sampling Theorem: .........cccceceviiiiiiniinininiinecce 3.50
Nyquist stability Criterion: .........cc.coceeeeevrienienienicnenenereene 9.3,9.42
o
O WAVE: i 19.9
Occupied bandwidth: ..........ccooviiiiiiiiiiice, 8.20
OCTSIEA (D) wvveeuveeeiiieeiieeiie et eetee st e steesee e e e eseaeeeaeebeesseeenseeenns 2.32
OFDM (see Orthogonal frequency-division multiplexing)
ORIM () 1ottt 23
ORNM'S LAW: .ottt st 2.3
Power formulas: ........cccocoveciniineeneicncneeeeeeeeee 2.12
Ohmmeter: ........... ..25.3
Olivia: ...... .16.11
IMESK: ot 16.11
Orthogonal tONES: .........ccueveieieieieieieeesieee e 16.11
Open-collector output: .............. .. 3.46
Operational amplifier (op-amp): ...343
ACHIVE TIIERTT ..ot 3.47
Common-mode rejection ratio (CMRR): .......cccoovviiinininennne. 343
Comparator: ..........ccceveevieenieenieiiinenens 3.45
Compensation (frequency): ...343
Difference amplifier: ...........cccooivirinininininienceeee 3.45
Differential amplifier: ...........cccociiviniiiniiceeeeee 3.45
GaIN e
Gain-bandwidth product (Fp, GBW):
Input and output impedance: ............ccoeeciviiiiiiiiiii 3.43
Input bias CUMTENt: ..c..ooviiiiiieiieiceceeee e 343



Input offset VOItage: .......ccooveiiiiiriieieeee e 3.43
Instrumentation amplifier: .............. .

Inverting and non-inverting amplifier:
Log amplifier: ......c.cocoevevevininccnnnne.

Open-loop gain: .3.43
Peak detector: .......cccoovvveevincnenene .3.48
Power-supply rejection ratio (PSRR): .3.43
Rail-to-rail: ......ccoceveniniiiiiicce, .3.43

Rectifier circuit: ..3.47
Specifications: ...... 22.32
Summing amplifier: .3.45
Summing junction: .. .3.44
Unity-gain buffer: .3.45
Use of feedback: .. .3.44
Virtual ground: ............... ..3.44
Voltage-Current CONVETLET: ........c.coveueeeueueeeerireeninneieeeneeeneeeneneane 3.48
Voltage-follower circuit: 3.44,3.45
Optoisolator: ..... 3.24
Circuit design: ......c.cccceeueee. 3.24
Current transfer ratio (CTR): .3.24
OR gate: .....ccoecvvivinininienne .. 45
OrCAD (CAD SOftware): ........ccoeeveeevreeecreeeireeeneeennnn .. 0.2
Orthogonal frequency-division multiplexing (OFDM): ................. 8.12
Oscillation
Barkhausen Criterion: ..........ccceveerueeiieneerienieeeieetee e 9.3
Loop gain: ..... .93
Relaxation: . ..9.14
STATE-UP: ottt 9.3
Oscillator
AM-to-PM conversion: .. ..9.6
Audio frequency: ........ 25.16ff
Butler: ............... 9.25
Cavity: . .9.31
Colpitts: ...... 9.12
Components 9.17
Crystal test: .......co.eu.e... 11.34
Design and simulation: .9.21
Dielectric resonator: .9.32
Differential: .......... ..9.16
Disciplined: ... 25.11
Fundamental: .9.23
Gunn diode: .. ..9.32
Harmonic: ......ooovieiiiiiiiiiiiiieeeccee e 9.23
Hartley: ...... 9.13,9.17
KIYSION: ..oviiiiiiiiiiiiiiiciccec e 9.32
Logic-gate crystal oscillator: ..9.29
Magnetron: ........c.cceerveunneee 9.32
Microwave: ... .9.31
Motorboating: ........ccccceeenee 9.14
Numerically controlled (NCO): ........cccceunuee 15.17

Oven-controlled crystal oscillator (OCXO):
Overtone:
Permeability tuning:
Phase noise: ..
Phase shift: ....
Pierce:
Pulling: ..........
Quartz crystal:
RC: e

Reciprocal mixing:

Reference: ...........c...... 9.34
Shielding and isolation: . 9.20
Squegging: ....cccoevevennennee 9.14
Temperature COMPENSAtioN: ........ccceeverveeeeeeeerereenne 9.19

Temperature-compensated crystal oscillator (TCXO):
Transmission-line resonator: .
Traveling wave tube (TWT):
Twin-T, aUdiO: ...ooevveeiieiiieeeeeee e,
Two-JFET VFO and buffer (CAD example):
Vackar:
Variable crystal oscillator (VXO):
Variable frequency (VFO): ..........
VHF and UHF:
Voltage-controlled (VCO): .
WiIen DIid@e: ..oovovviiiiiiiiiicie e 25 16

Yttrium-iron garnet (YIG): ..ccocovininininiiniiiciiccncceee 9.32
Oscilloscope: ............ 25.111f, 25.211f
AC MEASUTCIMENE! .ueeieiieiertieieeteetete ettt saeeene 25.9
Analog: ............... .25.11
Buying used: . .25.16
Digital: ... .25.13
Dual-trace: .......ccccccueueee. .25.12
Features and specifications: 25.151f
Probes: .....ccoovcvincninene. .25.14
Rise time and bandwidth: . .25.13
Use for troubleshooting: .........ccccoevenirinieiciinireceneseeeeene 26.4
Use Of e 25.14ff
X-Y mode: ........... .25.13
OSI networking model: . 16.15
Layers: ...cccooevveenene . 16.15
Protocol stack: ..... .16.15
Out-of-band eMISSIONS: .....cceviruerrerierierieieieeeeeeeeee e 27.4

Over-voltage protection
AC ENETALOT: ..ottt ettt 7.56
DC Supply: ....... .. 1.57

Overmodulation: . 10.5

Overtone: .... .9.23

OZONOSPHEIE: ...eviiiiiiiieiieteeet et 19.6

P

P e 16.27
APCO-25: oo 16.27
Continuous 4-level FM (C4FM): .............. ... 16.28
Improved MultiBand Excitation IMBE): ........ccccccvviiinnins 16.28
TRLIAL ettt 16.27

Packet error ratio (PER): .25.37

Packet radio (AX.25): . 16.22
APRS: et 16.23
CIUSLET: ettt ettt 16.22
Digipeater: .

FTP: ....... ... 16.
KIS St et 16.23
Packet bulletin-board systems (PBBS): ........ccccoeoevininincncs 16.22
TCP/IP: ..o

TNC interface:

PACTOR: ..ottt .
CoNtact TIOW: ....oeuiiiiiiieieieee e 16.16
Link establishment: .

PACTOR-I: .......... ... 16.

PACTOR-IL: .ot 16.17
PACTOR-IIL: .ottt 16.17
Speed COMPATISON: ....cviiiuieiieiieiiiirieeenteseretee e 16.17

Panadapter: ................. .. 14.7,25.24

Parallel I/0 interface: ........c..coccevevieiinenininenencceeeeee 4.20, 4.27tf

Parallel-bridge CONVEIter: .........ccooeiirierierieieieieceeeeeesie e 7.25

Paramagnetic: ................. .. 231

ParasitiC: ..oveveieieieiei et 5.1
Capacitance (SITAY): ....ccererrereerreieieereneesreseeseeseeeeeeeeneeees 53,55
Capacitance of iNdUCLOTS: .....cc.evueieieieieieirieeieeeie e 5.6
Effect on filter performance: . ..5.13
Effect 0n Q: c.oooiiiiieeeeeeee s 5.8
Effects of parasitic characteristics: ......c..c.ccooevverenencncnienieneeene. 53
General component model: ..........coceverreniiininienieneee e 53
Inductance: .......ccceceeenenne.

Inductance of capacitors: ..

Inductance of T€SISTOIS: ......ccvevverieiriiiririrereeeeee e 5. 4
Inductance per inch of Wire: ........cccccccviiiiininincicicccee, 53
Inter-electrode capacitance: ..

Leakage conductance: .......

OSCIIALION: ..ottt 17.22ft, 17. 32
Package capacitance: .........ocooeveeieieininiieseeee e 5.6
Parasitic SCR: ......... 3.27
Radiative losses: 5.10
RESISTANCE: ...viiuiieiieiieie ettt st e 5.3
Self-TESONANCE: ....c.erviriiiiiiiieieieiee e 5.9
Suppressor: ...... 17.23,17.32

ParasitiCS: ooevviiiieieeeeeee ettt e e e e e eeae e e 27.4,27.11

Part 15 deVICES: ...ccoiiiiririiriiniiertetee ettt 27.4

Part 18 deVICeS: ...ccveieieiieiiiieieiesteie e 27.4



PC board CONSLIUCHON: ....c.ecveivierieeieericieeieieeie e 23.17ff

PC board layout: ......c..ceccevevveieennne 6.311f
Annotation, forward and backward: .6.33
Annular ring: .....c.cceeeeveeieninenenenne .6.34
Auto-placement: ............ 6.36
Auto-router (autorouting): . .6.37
Bill of Materials (BOM): ... .6.33
Board house: ........ccccoeueee. .6.33
Component and solder sides: .6.33
Component footprint: .. .6.32
Copper fill: ..o .6.38
Design Rule Check (DRC): .6.37
Double- and multi-layer: .... .6.33
Drill file: .... .6.39
Excellon file: ............... 6.39
Gerber file (RS-274X): .6.39
Net: oo 6.32
Netlist: ..... .6.33
Panelizing: .... 6.34
Photoplotter: ........ .6.39
Plated-through hole: .6.33
RF interference: ... .6.37
Routing (traces): 6.36
Silkscreen: ......... .6.34
Software: .... 6.31ff
Solder mask: .......ccccoevuenne .6.34
Surface-mount component: .6.33
symbol library: .......c.ccc.c.... .6.32
Through-hole component .6.33
Tin plating: ........ .6.34
Trace current limits: ........... .6.38

Peak and peak-to-peak values: 2.19

Peak detection: ..........ccceeueee. .35

Peak detector: .........cceceeuene ..3.48

Peak Envelope Power (PEP: 25.19

Peak envelope power (PEP): .......ccocoovveviniiiniiiniincenecnee 221
Peak inverse voltage (PIV, PRV)

Peak power: .....c..cccoeeuee. 2.19
Peak surge current, Igyrgg: 7.12
Pedersen ray: .......cccceceeuene 19.16
Pentode: ..o 17.5
Performance requirements: 3.33,11.11
Period: ..o 2.16
Permeability (p): .2.32

Ferrite: ..o 5.14

Of magnetic materials: ... .2.33
Phase: ......ccccvvivininenne 2.17

Lag and lead: . 2.17

Phase shift: .................. .33
Phase angle (impedance): .. ..2.44
Phase constant (B): ....ccceeeirerinienieieeeieeeee et 20.7
Phase detector: ............ 9.34,9.39
Phase modulation (PM) 8.6, 10.9

Transmitter: ... .
Phase noise: .......

Measurement: ............. .
Phase-frequency detector: ... 9.40
Phase-locked loop (PLL): .. 9.34,9.36

Capture TANZE: ......cccoviiiiiiiiiiiici s 9.35

Control loop: . .

Demodulator: ....

Design example: ..

Frequency divider: ..

Frequency reSPONSE: .......ccceeererierierienienieieieieeieeie et seeene 9.37

Lock range: ............. 9.35

Loop bandwidth: ................ .9.35

Loop compensation amplifier .9.41

Loop filter: .....ccooevevveieennnne .9.35

Loop stability: .9.43

Measurements: ..9.48

Modulator: ... . 10.11

Noise: ......... 9.36, 9.45

OPETAtiON: ....cuiiiiiiiiiiiiic s 9.35

Phase detector: 9.34,9.39

PresSCaler: ......oooiiiieiieieeee e 9.39

Reference oscillator:
Settling time: .......coceevevieveeinenenenne.
Voltage-controlled oscillator (VCO): .
Phasing line: ........cccooevevininiencninene
Phasing method (SSB generation):
Phasor: ............
Phasor diagram: ...
Photoconductivity:
Photoconductor: ...
Photodiode:
Photoelectricity:
Photoresistor: ...
Phototransistor: .
Optoisolator: .
Photovoltaic cell: .........
Conversion efficiency:
Open-circuit, Vg, or terminal, V, voltage:
Photovoltaic potential: ......
Short-circuit current, Igc:
Solar panel: ........ccoc......
Pi network:
Impedance inversion:
RF power amplifier: ...
Pi-EL Design by W4ENE:
Pi-L network
Component selection:
RF power amplifier: ...
Table of values: ....
Picket fencing: .....

Piezoelectric: .. .9.23
Pilot carrier: ... 13.12
PIN diode: .. 3.15
Pinch-off: ... 3.13

Pinouts:
PL-259 connector:
Plasma frequency: .......
Plumbers delight antenna:

PN JUNCHON: . 3.8
ANOCL: .. 3.9
Barrier (threshold) VOItage: .........ccceoeeeviviieneneneeceeee 3.9
CathOdE: ..ot 3.9
Depletion TeZION: ......ccoveuiieiiirieirieieeeieeeereee e 39
Forward reSiStance: .........cooeeveerienieeiienieieeeeseeteete e 3.9
Forward voltage drop: ........... .. 3.10
Fundamental Diode Equation: ...........cccccccoiiiviiiiiininincinnne, 3.9
Junction capacitance: .. 3.14
RecomMbINAtioN: .....c..covuieiiriiiiirieieee e 3.8
Response speed, recovery time: .. 3.14
Reverse breakdown vOItage: ..........cocccevvevieieieininineneneniene 3.14
Reverse leakage Current: ..........ccceoeveeevenenenenenenienenne 3.9,3.15
Reverse-bias saturation current, Ig: . 3.10, 3.15

PNPN Diode:
Polar cap absorption (PCA):
Polar coordinates: .

Polarity (phase): . 2217
Polarity (voltage) ............... 2.1
Polarity protection CIrCUit: .......ccceeveereeriereenenieneeieeeeneeeeseeaens 3.17
Polarization
ADLETNAL ettt ettt ettt st sbeeae e 21.1
RadIio WAVE! ..oiiiiiiiiiciee e 19.9

Pole (transfer function):
Pole-zero constellation:
Pole-zero diagram: ......
Port, electronic:
Portable operation:

Antennas: ...... 29.15ff
Power sources: 29.13ff
POLENtIOMELET: ....vecvieiieiieieeieeierieeie ettt ere st be e steeseesnessaessesnnenes 2.6
Taper (10g, AUdi0): ...cc.ovveiiiiiiiiicicicc e 2.6

Powdered-iron core: .
Power:
Horsepower (hp) .
JOULE () ottt 2.2
Station: ...
Watt (W):



Watt-hour (Wh): ....oooiieieeie et 2.11
Power amplifier modules

SPECIfICAIONS: ....viiiiiieieiieiieiieee e 22.31
Power density

SPECLTAlr ot 5.30,9.8

Power divider: ...
Power factor:

Power filtering
Bleeder resistor: ...

Capacitor-input: ................. 7.14
Choke inductor constant (A): 7.14
Choke-input: ........ccceeueueeneee 7.14
Swinging choke: ..... 7.15

Power strip load rating:

Power supply
Construction techniques: .........ccccocevuevieiieciiiiiininenesesieeiee 7.39
TEC cONnector: ........coeeeeueeeueeeueineenenenns 7.39
Primary circuit connection standard (IEC): .7.39
Use for troubleshooting: .........ccccccevennee. .26.5

Power supply regulation: ... 7.13

Crowbar OVP circuit: .... 7.20
Foldback current limiting 7.17
Linear regulator: ................ 7.15
Load resistance: 7.13

MOSEFET: ....ccooviiiiiieee 7.17
Over-voltage protection (OVP): 7.20
Overcurrent protection: ............ 7.17
Pass transistor: ........cccocceeenenne. 7.15
Pass transistor power dissipation: 7.16
Remote sensing: ........ccceceeveeenene 7.16
Series and shunt regulator: ....... 7.15
Three-terminal voltage regulator: 7.18
Voltage regulation: ...... 7.13
Zener diode regulator: ...........cocevererienienieniiiiineeeee 7.15
Power-line noise: ............. .27.14,27.18ff
Cooperative agreement: ...........ccevveeverueruerieienieieeeeeesesensenne 27.21
Corona discharge: ....... .27.21
Signature or fingerprint: . .27.19

Ultrasonic: .........ecvenveee..
Utility complaint: .
PowerPole, Anderson: .
Powerstat: .................
Preamplifier:
10 GHz: ......
430 MHz: ...
Noise: ...ccoveeennne
Precipitation static:
Precision: ........cccceeeuveennen.
Precision rectifier circuit: ...
Prescaler: ........cccceeevveene..
Preselector: ........ .
Primary battery: ........ccccoviiiiiiiiiiiiice 7.33
Probe
OSCIOSCOPE: ... 25.14
RF: o, ... 25.18
Sniffer: .. 25.22
Voltage: ... ... 2522
Probe, logic: ...... ...25.36
Processing gain:
Product detector:

Programmable gate array (PGA): .... 3.27,4.22
Programmable logic device (PLD): 422,153
Propagation: ........cccceceverineniennn. 1901
10 GHz communication link: 12.40
Chart: .. 19.19
D layer: ....ccccceuenene 19.12
Delay (digital CIrCUIt): «..ocvevveeeieieieieeeeeeree e 4.4
E layer: ....ccoovenenenenne 19.121f
Emerging theories: 19.19
Flayer: .............. 19.16ff
Forecast: .. 19.19ff
Glossary: .... .19.31
References: 19.33

SKY WAVES eoorsooosssooeeoseeeeoseeooeoeee oo oeero 19.6FF

SOFEWALE: ..o 19.20, 19.21
Space communication: ...

Summary by band: ..... 19 4ff
Tropospheric: .......... . 19.22f
VHEF/UHF mODbile: ....c.cccooiiiiiiiiiiiininencnececeeeeee 19.27ff
Protocol, digital
APRS: e 16.23
Automatic repeat request (ARQ): 16.2, 16.16
B2F: s 16.24
Broadcast: ..... .16.16
CLOVER: .....cccoviniiiiiine 16.19

Connected and connectionless:

D-STAR: ..ccooviiiieeee . 16.26
G-TOR: .. .16.17
Multicast: .16.16
P25: e 16.27
Packet radio (AX.25): .16.22
PACTOR: .16.16
SMTP: .... .16.24
SHACK: ittt 16.15
TCP/IP: .. 16.23
TELNET: ...ccoooiviiiieieeeee. .16.24
Terminal node controller (TNC): . 16.16
UDP: ..o .16.16

Unicast (point to point): .
Winlink 2000 (WL2K): .

WINMOR: .....ooocccoer. .
PSK31: ... 167
BPSK, QPSK: ...... 168

Convolution code:
Dibit: ..o,
Envelope modulation: ....
Phase-shift modulation: .
PSK63, PSK125: ..
Varicode:
Viterbi algorithm: .

Public service: ......ccocevveveeennenne. .. .15
Public-address equipment, RFI: .27.36
Pull-up resistor: ........ccceeueeennee. ... 3.46
Pulse modulation: ..........cooeeriirieniiiinieeeteeee e 8.8
Pulse-amplitude modulation (PAM): ......ccccoveinieinninncineenenene 8.9
Pulse-position modulation (PPM): .......cccocirinininininiiniciciceee, 8.9
Pulse-width modulation (PWM): .....cccoeiiiiinininineieeeeee 8.9
Switchmode power conversion: 7.22,7.26
Push-to-talk (PTT): ..cocccieiieierieeieeeeeeeese e 14.17
Q
Q SECHIOM: 1uviiuiieeieiietieeteete et ettt e et e e e seesteesaesrsesseessesseesseessesseenns 20.11
QRP: et nen 1.13
QSL Card: ooveeeiieiieieee ettt 1.13
Quadrature amplitude modulation (QAM): ......ccccecevirinencnncnnennee 8.11
Quadrature detector: .........cceeeevvereerveenennenn 10.12, 11.29
Quadrature modulation: ............ccceeevveeeiieeeieeeeeeeee e e 8.10ff
Quadrature phase shift keying (QPSK): ......ccoooeviieienine 8.11, 10.24
Quality factor (Q): ..cceeceriririririeieteeeeeeteee e 2.48
Amplifier tank CIrCUIt: ........ccoeviririrenineieeee e 17.9
Loaded and unloaded: .........cccooveviirieninienieieceeceeeen 2.55,5.13
Of COMPONENLS: ...ttt 2.48
QUANTZALION: ...ccvveeieiieiieeeiie ettt 15.6ft, 15.9ff
QuUAaNtiZation EITOT: ......cc.eeeevveereereerreeeesreeeeeeesaeeeenns 3.50, 15.2, 15.10
R
RaAIANS: ..oiiieeiiiiieeeie e 2.17,2.74,11.4
Radiated emiSSIONS: ......ccoerieriierieeienieeie sttt 27.6
Radiation
Tonizing and NON-10NIZING: .......cccoviviiriniinieieieieieeeeeeeeee 28.20
Radiation inversion: .................. .19.24
Radio direction finding (RDF): . .. 115
Adcock antenna: .. ...21.76
Antennas: ......... 2174
Doppler shift: ................. ....21.80
Electronic antenna rotation: L2177
Maps and DEArings: .......cccecveeeieirerienireneneieieeeeeeee e 21.82



RELL e 27.17
Sense antenna: ...............
Switched antenna arrays:
Radio frequency (RF): ......c..........
Radio frequency interference (RFI):
AC line (brute-force) filter:
Alternator whine: ...............
Audio equipment:
Audio filter: .......
Automotive: ......
Bypass capacitors:
Choke placement:
CommON-MOAE: .....ccovieiiieiiieeiiieeieeeree e eveeeeeesaeesaeees 27.9,27.22
Common-mode choke: .......
Computers and accessories: ..............o......
Consumer Electronics Association (CEA):
Cooperative agreement: ............cccceeceeueeee.
Corona discharge:
Differential mode: ...
Differential-mode:
Electric fence: .............
Electric vehicle (EV): .
Electrical noise: .............
Fundamental overload:
Ground: .......cceeeurennen.
Ground loop: ........
Harmful interference:
High-pass filter: .........cccccc.e.

.27.3,27.2

Hybrid-electric vehicle (HEV): ... 27.41
Identifying: ... ...27.13
Ignition noise: ... 27.40

Immunity: ..o
Intermodulation distortion (IMD):
Locating source of:
Low-pass filter: .......
Non-linear junction:
Notch filter: ..........
Path: ..........c......
Power-line noise: ........

Product review testing: ......
Public-address equipment: .

Source: ... .

Speakers: .... .27.35
Survival kit: ... 27.26
Susceptibility: 27.3ff
Telephone: .. .27.34
Transmitters: ..... .27.27
Troubleshooting: .. 27.25f

Ultrasonic location

Utility complaint: .

VIACHITE: ittt ettt st et 279
Radio horizon: .......
Radio propagation:
Radio spectrum:

Classifications: .. 2.19
Radio subsystem IC: .................... 3.58
Balanced mixers and modulators: .3.58
Passive mixer: ...... .3.58
Radioteletype (RTTY): .16.5
AFSK, FSK: ............ .16.5
Baudot code: ..... . 16.6
Diddle character: .. .16.6
F1B versus F2B: .. .16.6
Fading: .....ccccooevinenne .16.7
Inverted or reverse shift: . 16.6
Keyed AFSK: . 16.6
Mark: ..oooveeieiieieeee .16.6
Minimal shift keyed (MSK): . .16.7
Shift, LTRS and FIGS: ....... . 16.6
Shifts: .. .16.7
Space: .c..coeeveieiiieeeee, . 16.6
Spotting an RTTY signal: . 16.6
Start and stop bit: ........... . 16.6
Terminal Unit (TU): 16.6

TONE PAIL: vttt 16.6

Unshift-on-space (USOS): ....ccovirimineniniicceneeeneseeseene 16.7
USB and LSB: . ... 16.6
Rain scatter: ...... 19.24
Ramp wave: .......... 2.16
Rate of change (A): 2.34
Rayleigh fading:........ 19.27
RC time constant (1): .2.25
Reactance (X): ......... .2.27
Capacitive (Xc): covvvvnene .2.27
Chart versus frequency: . .2.40
Complex waveforms: ..... .2.43
Inductive (X[): covveverennee .2.38
Like, in series and parallel: 2.39
Ohm’s law for reactance: ...... 2.39
Unlike, in series and parallel: ..2.41
Reactance modulator: ................ 10.10
Reactive power (VA): .2.48
Receive converter: ..........oceeevenen. 12.33
Receive incremental tuning (RIT): .. 143
ReCEIVET: ..ooveiieieeeieeeeie e 12.1ff
10 GHZ: oo 12.40
902 to 928 MHz (33 cm): ..... . 12.37
Amplitude modulation (AM): .. L1211
Automatic gain control (AGC): 12.28ff
Bandwidth: .......coocoiiiiii e 12.13
Beat frequency oscillator (BFO): 12.4,12.10
W ettt ettt 12.12
Data modes: L12.12
Detector: .............. . 12.2
Direct conversion: ... 12.4ff
Double conversion: . 12.14
DSP fltering: .ccooveveiiieiciieirceeeeeeeeeeee s 12.22
Dynamic range: .........ccoceee. 12.1, 12.254F
Dynamic range performance: .. .12.28
Frequency acCuracy: .......cccceceevieivininienienienieieieeeeeeeeeiene 25.33

Frequency modulation (FM):
Frequency stability: ...................

General coverage (in transceivers): .

Heterodyne: .......ccccooeveveviencnnnne 12.3ff
Image frequency: . .124
Image rejection: ... 12.25
TMAage rESPONSE: ...oveviiiiiieieieieeee s 12.13ff
Intercept point (IP): .....ccoovviviiiiiiniiiiiinccceee 10.16, 12.26

Intermediate frequency (IF): .
Microwave: ........ccoeeevveennes
Noise: ..oovvreennene
Noise reduction: ...
Performance tests:

References: .......... 12.41
SEIECHIVILY: eviitiriiiiieteieie et 12.1
Sensitivity: ... 12.1, 12.22ff, 25.2
Single sideband (SSB): ...c..ooveiiiiiniiineeeee e 12.11
Software defined radio (SDR): ......coovviviiieiiiiiieieceeceees 15.25ff
Superheterodyne (superhet): .... .. 12.3, 12.10ff
Third-order intercept point (IP3): 10.16, 12.26
Tuned radio frequency (TRF): ......cccccooiviiiniiiiiiiiiene 12.3
Two-tone IMD test: ............... . 10.16
UHF techniques: ............... 12.351f
Upconverting architecture: 14.4ff
VHF/UHF: ......cccceeeee. . 12.32ff
Receiver subsystem IC: ........coiiiiiiiniiiiniineeeceeeeeeee 3.59
Reciprocal mixing: ... .25.31
Recombination: ..........ccocceiriiiniiniinieiiicieeeee e 3.8
Reconstruction filter: ... .. 15.8
Rectangular coordinates: ............coceeevvevieieiiinininencceseeeee 2.73
Rectification: 35,74
RECHIICT: ..o 7.10
Average dc current rating, | 7.12
Circuits: ....ccecveeeenenennenne. 3.17
Copper oxide: ... 7.10
Current inrush: ..... 7.12
Equalizing resistors: 7.11
Fast-recovery: ...... 7.11
Heat sinking: ........... 112
Inrush current ImMiting: .........cocoociviniiiiiniiiiiiceceeee 7.12



METCUTY VAPOT: uviiuiiiieiieiieniteteeitenit ettt sttt sae e e 7.10
Parallel diodes: ..........ccccceevneeene .
Peak inverse voltage (PIV, PRV): ...
Peak repetitive forward current, Izgp: .
Peak surge current, Igyrgg: -oevveeeee
Power dissipation: .......
Ratings and protection: ..
Reverse recovery time: ..
Schottky diode: ...........
Selenium: ......
Semiconductor: ....
Series diode strings:

Switching speed: ......... 7.12
Thermal resistance (0): .. 7.12
Vacuum tube: .............. ..7.10
Reed-Solomon Code: ..o 16.14
References
Analog basics: ... 3.62
Antenna safety: . 28.20
ANLENNAS: ...ooeevvevireeriieeieienne 21.86
Computer-Aided Circuit Design: . .6.40
D-STAR: ........... 18.14
Digital electronics: ................... .4.31
Digital signal processing (DSP) 15.31
Electrical safety: ........cccoceueeee. .28.12
Filters: ...ooeviveineieeeceececeecnes 11.53
Mixers, Modulators and Demodulators: 10.29ff
Modulation: ........cccceveeveeivecereineenenes 8.24
Oscillators and synthesizers .9.53
PC-board layout: .. .6.40
Power supplies: . 7.39
Propagation: .........cccceeveeviiieenene 19.33
Radio frequency interference (RFI): 27.44
Receiver: ........... .12.41
Remote stations: .......... 29.23
RF design techniques: . 5.37
RF power amplifier: .............. 17.56
Software defined radio (SDR): .... 15.31
Test equipment and measurements: 25.54
Transceivers: ........cocoeveeveeeeeneennen .14.27
Transmission lines: .20.32
Transmitters: ..... .13.33
Troubleshooting: 26.33
Reflection: ................ .19.2
Reflection coefficient: ........ .5.36
Reflection coefficient (I',p): .oeeceeeverenienenienieieeee, ..204
Conversion between attenuation, SWR, return loss: . 22.56
Refraction: ......cccoveveivieinieinieciecieeeeeeceeee e .19.2
Ionospheric: .. .19.7
Tropospheric: .... 19.24
Refractive index: .19.2
Regeneration: ........... ...3.4
Regenerative deteCtor: .......c.evevuerierieieieieieineeereste e 12.2
Register
Formed by flip-flops: ......cccoeciririniniiniiicicicinccereeeee 4.11
Shift: o 411
Storage: 4.11
Relay: ...ccooueneee. 2.14
Configurations 2.14
Construction: . 2.14
Ratings: ............. 2.14

Troubleshooting: ..
Types of relays: . .
RelUCtance (M: .vveveeieeeieieeeeeeeeeeee ettt et 2.33

Remote stations: ................. 29.18ff
Connecting and controlling: .. 29.20ff
Electrical power: ................ .29.19
Ethernet bridge: .......... .29.21

Insurance and security: .29.20
Internet access: .. .29.19
Internet bandwidth: ..........ccccoviiiiiininininiee 29.21
Latency: ....ccoceeeuenee. 29.18, 29.21
Property and acCess: ........ccccoviiviiiiiiiiiieieeee 29.18
Requirements: ... .29.18

Site Preparation: .........cccceveeeeiirieinieinieeieeeeeeeeeeeeee e 29.18
Repeater: ........
AM and SSB:
Amateur television (ATV):
Closed: ....ccevverenenennenne.
Controller: .....
Coordination:
D-STAR: ..............
D-STAR hardware:
Digital: ...
Duplexer:
FM voice: ...
Glossary:
History: ............
Internet linking:
Linking: ......cccoc.....
Offsets, standard: ....
Operation (FM voice): ...
Rules and regulations: ....
Tone access: .....ccoceeveervenuennee.
Reserve capacity, battery (RC):
Resistance (R): .....
Bridge circuits: ........
Effect of temperature:
Equivalent resistance: .................
Four-wire resistance measurement:
Ohmmeter: .......ccceeveeveereeceeneeesnennnn
Radiation resistance:
Resistivity (p): ..........
Resistor: .....
Bleeder: .....ccooeveninininicice
Carbon composition (carbon comp):
Carbon film: .....ccevvvvverieeieenne.
Color code: ....coovvuvieereeieenns
EIA identification and marking:
Equalizing: ......ccccovvvivinennenne.
Metalized film: .
Model (CAD): ..
Non-inductive: .....
Package dimensions:
Parallel resistors: .....
Parasitic inductance: .........
Parasitic inductance model:
Power: .....ccooveiiieieees
Precision:
Pull-up: .........
Resistor pack: ...
Series resistors:
Standard values: ........c..cccceeeene
Temperature coefficient (tempco):
Thick-film power: ......c.ccccceeeeneee
Thin-film resistor:
Troubleshooting: ..
Types of resistors:
Wire-wound: ........
Resolution: ........cccceeevveeeencne
Resolution bandwidth (RBW)
Resonance: .
Antenna: ...........
Of ferrite cores:
Resonant circuits: .
Antiresonance: .....
Circulating current
Parallel: ......ccocvevievieeieieeeeeeen
Parallel, above and below resonance:
Parallel, loaded Q: ....ccoeevvevverrennes
Parallel, use for impedance matching:
Resonant frequency: .......c..cccceveuennee.
Selectivity:
Series: ..cooveevvennnnne
Series and parallel: ......................
Series, unloaded Q and bandwidth:
Resonant freqUencCy: .......ccooceviviriiviiiiiiieiiciceecee 2.54
Restoration
Vintage eqUIPMENt: .......c..cceecveieiiinieninienieieteieieeee e eesaene 26.32




Return 108s (RL): voovvieiiieiieieceeeee e 5.36,11.11,20.4

Converting between attenuation, reflection coefficient,
and SWR Lo 22.56

Return loss bridge (RLB)

Reverse bias: .......cccceevenneee

Reverse breakdown voltage: ..

Reverse leakage current: ....

RE amMmMELer: .....ccocoiviiiiciiiiieiiieeeeeeceeeceenee 25.19, 25. 45

RF amplifier
Feedback: .......... 5.22
Power amplifiers 17.14f

RE CHOKE: ..ot 17.15

RF connector: ........... 22.46ft, 29.7

RF exposure and safety: .. ..28.20ff
Cardiac pacemakers: ........c.ccccceveeveienennnne. .28.25
Environments, controlled and uncontrolled: . 28.23
FCC exposure regulations: .............ccoc...... 28.24
Low-frequency fields: ........c.cooevvenennnne. .28.26
Maximum permissible exposure (MPE): .28.21
MPE limits table: .......ccccooveeireineinnne. 28.24
Power density: ............. 28.27
Power threshold table: ... 28.25
RF awareness guidelines: 28.27
RF Exposure and You: ... .28.28
RF safety standards: .............. .28.23
Specific absorption rate (SAR): .28.21
Station evaluation: ................... .28.25
Thermal and athermal effects: ..28.21

RF heating: .......ccocvviiiiininiiiiiciciccecceeese e 2 68 5.8

RF impedance
MEASUIINE: ..cviviieiiieieieieteieee ettt 25.24

RF measurements: ........... ..25.18ff

RF power measurement: . .25.19

RF probe: .... .25.18

RF sniffer:
RF transformers: ...
Air-core resonant:

Binocular core: .. ..5.29
Broadband ferrite: .........ccoeeieeiiiieciiieieeeeeeeeee e 5.28
Transmission line

nght “hand rule: o 2.32

Rise (fall) time

In transmission HNES: .......ccccvvevieevierieeienieieeiese e 20.21
Rise and fall time

KEYINE! ittt 25.35
RJ connector: ........ ..29.8

RL time constant (1):

ROI-OFF: ettt 3.5
Roofing filter: .................. 12.15,12.25, 12.27, 14.5
Root-mean-square (RMS): ......cccooeviiniiniiiiiiiiiiiincncneeeen 2.20,25.8
Non-sinusoidal waveforms: .. .. 25.8
RS-232: (i .4.28
RS-274X: .. 6.39
RS-422: s 4.29
RTTY (see Radioteletype)
Ruthroff transformer: ...........ccccoeoverieieniieniceseeeeeeeeeee s 20.21
S
S (scattering) parameters: ..........ccoceeerereereeseeeeeeeseeneneneens 5.35,6.21
Safe operating area (SOA): .....ccccooveiviniiiiiiiiiiiiiccee 3.14,7.17
Safety
Battery chemical hazards: ..............cccoooviiiniiniiiiiiie 7.32
Battery disposal and recycling: .........ccccceveieieriniineneneneniene 7.33
Bleeder resistor: .......c.cccceevuenns ..7.30
Chemical: .......... .232
(€531 1C3 2110 ) USSP 29 15
High-VOItage: ......coeoieieieiieieiceeee e 7.32
Interlock: ........... .. 7.32
Remote stations: 29.20
Safety rules: ... 26.2

SOLACTING: ..eviiiiiieee et 232

TOOLS: et 23.1
Safety Sround: .......cccoiiiiirinin e 7.2
Safety, antenna: .... 28.13ff
Safety, electrical: ...... 28.11f

Back-feeding ac line: .28.5

Class 1, 2, 3 wiring: .28.5

Distribution box: ..... ...283

Energized circuits: .28.11

Lockout: .....cccoevevienieniinieies .28.2

National Electrical Code (NEC): ..28.2

References: .......ccccocevvievennenns .28.12

Solar panel: ......cccocevevieviinininene, .28.11

Uninterruptible power supply (UPS): .28.11
Safety, RF exposure: ..28.20ff
SAMPIE TALE: ...t et 15.2
Sampling, analog-digital CONVersion: .........c..cocevevevereeeneneneene. 15.6ff
Satellite

Propagation: .. 19.30

Space weather: ..... 19.22
Saturation (magnetic): ........ .2.33
Saturation (semiconductor): 3.11
Sawtooth wave: ........... .. 2.16
Scalar network analyzer: 25.25
Scale, meter: ................ ..25.7
SCAINE: ittt 3.1
Scatter

FOrward: ........oooiiiiiiieee e 19.12

Rain: .............. 19.24

Tropospheric: 19.23
Scattering: .........ccceeee .. 19.2
Scattering (S) parameters: .25.25
SChematic CAPLUIE: ......c.evviriiriirieieieieieteeeeee e 6.4
Schematic capture software

Eagle: .. ..6.4,6.32

GEDA: ...t 6.4

GNU PCB: .ttt 6.4

Kicad. ............... 6.4,6.32
Schematic diagram: ..........c.ccoceveririeniinieieeeseee e 2.2
Schottky barrier: ... 3.15
Schottky diode: .....c.ocoveiiiiiiiiiieieeeee e 3.15
ScINtlAtion: ......cocvieiiiieieieeeeeeee e 19.26, 19.29
SCR (see Silicon controlled rectifier)

SCreen Grid: ....cocciiiciiiiiiiii 17.5
SDR (see Software defined radio)

Secondary Dattery: ......cccccoeverirerinenienieiecteeee e 7.33
Secondary emission: .... .. 17.5
Section Manager (SM): .....cccvivereneniinieiiieieeeeeeeeee et 27.2
Selective fading: .......... 8.4,8.10
SEIECHIVILY: ittt 12.1
Self-TESONANCE: .....eoveviieviieiiieicirtcineeeeee ettt 5.9
Semiconductor

Acceptor and donor impurities: ...........ceceecererererenererierieneenenes 3.8

Compound: ..o 3.8

Cutoff (semiconductor): . .. 311

Depletion T8ZION: ........cccivieiiiiiiiiiciiieiciceeece e 39

DOPING: ittt 3.8

EXEIINSIC: ottt 3.8

Free electron: ... 3.8

HOIE: o 3.8

INEHNSIC cevtiiicericire et 3.8

Junction SemIiCONAUCLOL: .......ccccueiriiuiniriiiiiiiieiececeeeeeeee 3.9

Majority and Minority CAITIers: .........cceveeerereeruerienienieiereeeenenes 3.8

MoONOCTYSEAIIINE: ..c..eoviiiiiiiiiieieieeece e 3.8

N-tyPe, P-tyPe: oo 3.8

Photoconductor: ..........cccoeiviiiiiiiniiincieeecceeec e 3.8

PN JUNCHON: ..ttt 3.8

Polycrystalline: ........coccoecieniiiiniiniiieiieceeceeeee e 3.8

Recombination: ...........ccoceivieiiiiiiniciiciecececeeeceee 3.8

Safe Operating Area (SOA): . 3.13

Saturation: .. 3.11

Substrate: ............. 3.12

Temperature effects: 3.13

Thermal runaway: ... ..3.13

Troubleshooting: ... 26.27
SENSE ANENNA: ....ueiuiiiiiiiiiieieieiet ettt 21.76



SENSILIVILY: .eeuieiieiieiieiieieeese et 12.1, 12.22ff

Sequential I0ZIC: ....c.ooiiiiiiiiiiiieicccc e 4.8ff
Serial I/0 interface: ......... 4.20ff, 4.271f
IEEE-1394 (FIreWire): ......cccceciieeiuieeiieeiieeieeeie e eeive e 4.29
RS-232: i .4.28

RS-422:
Umversal @erlal bus (USB) .....
Serial Peripheral Interconnect (SPI):

Service MONitor: ........cecevvevveveeeenenne. 25.36
Shack NOtEDOOK: .......ceruiriiiiiiiiirieieeee e 26.2
SHF (frequency range classification): ...........ceceecereveninenienieniennne 2.19
Shield, RFI:

Shift register: . .
Shock hazard ................................................................................. 26 1

Short SKIP: .oovieiiiiiiiiiiii e 19.13
Shortwave broadcast bands: ... 19.22
SIAESCALET: ..viiiiiieieriestceteee et 19.17
Siemens (S): ......
Signal generator: ......
Crystal-controlled source
Use for troubleshooting:

Signal injector ................... .26.4
Signal to noise ratio (SNR): . ..5.30
Signal tracmg ................................................................................ 26.5
Signal-to-noise and distortion ratio (see SINAD)
Signal-to-noise ratio (SNR): ...c.cccoceriiiniiiiiniiiecceeeee 3.29,12.1
Significant fIGUIES: ......ccccoviviviiiiriiiciciccee e 2.75
SIlICON (AEVICE): .uviriieiieieiiieriieieete ettt 3.9
Silicon controlled rectifier (SCR): L3001
Anode gate: ........ccceeienennnne 311
Cathode ZALE: ....co.evveuieieiiiiiirteereeeee e 3.11
Use in @ CrOWDAr CIFCUIL: .....c.evviriiriirieieieieieceiceiese e 3.11
Use in ac power control: . 3.11
STMPIEX: ittt et 18.2
SINAD: .......... .3.50, 12.33,25.30
Sinc function: . ... 8.16, 15.8
Sine wave: .....ccoeeeevveeeeeenns 2.15,2.16
Sine wave generation (DSP): .......cccociiiiiiiinieeeeeee 15.174f
Single sideband (SSB): .................... .. 8.5,10.7
DSP modulator and demodulator: ............coceveevuenienenniencene 15.224f
Filter method: ........cccccoovvvieeeennn. 8.5,13.8
Lower sideband (LSB): 8.5, 13.8
Phasing method: .......... 8.5,13.9
Receiver: ........... L1211
Transmitter: ................. 13.8ff
Upper sideband (USB): ....cccoueiiiiiiininineneeeeeee 8.5,13.8
Weaver method: .......... .8.5,13.9,15.24
Skeleton SIot antenna: ..........eceeeeererenienienienieeeeeeeee e 21.50
SKEW PAth: oo 19.18
Skin effect: ........ 5.6,5.8,20.1,21.8
SKIn depth (3): veeeevevereeinieieieeircereercee e 5.8
Skip zone: ........ccc... .19.8
Sky wave propagation: 19.6ff
SIEW TALE: ..ttt ettt sttt ettt sttt et et nae s 3.2
Slow-scan television (SSTV): 8.18, 16.12
ANAlOZ MOAES! ...ttt 8.18
Digital modes: ... 8.19
Frame sequential 8.18
Line sequential: .......ccccoeoevirininencnene. 8.18
Redundant digital file transfer (RDFT): 8.19
Vertical interval signaling (VIS): ........... 8.19
Small-signal model: .................... 3.30
BIT: oo 3.30
FET: .o ..3.37
Small-signal transistor model: ...........ccccceciiiiniinininininenieieee 5.20
Smith ChATt: c.eoeieiiee e 20.4
Sniffer probe: ... 25.22
Snubber NetWOIrK: .......cccoiiiniiiiiiice e 2.37
Software
AADE filter design SOftware: ........c..cccevevevierieinenenencneneeen 11.33
Ansoft Designer SV2: ... 6.2
ASAPS: oo ... 19.20, 19.21
Circuit SIMUIAtION: .....ccceiiiiiiiiiieieeeee e 6.1ff
Diplexer Designer by WAENE: ... 11.48
DPlus (D-STAR application): .. 18.13

Elsie by WAENE: ........ccccooeiiiiiiiiiiiiiicccces 11.9
FilterPro by Texas Instruments:

GC Previe: .......ueeeeeeeereerennen. .. 6.40
GEDA: ... 6.2
Gerbv: ....uueueenn. . 6.40
Helical by WAENE: .11.41
HFETA: oottt 29.18
IONCAP: 19.20, 19.21
KICAA: ..ottt 6.2
LTSpice by Linear Technologies: ..6.2,11.27,17.11
Modulators and demodulators: .........cc.cceceevervieneenienienenneennen. 15.29
MUF prediction: ........c.c...... 19.20, 19.21
OFCAD: ...t 6.2
PC-board layout: .. 6.311f
Pi-EL Design: ...... 17.10
Schematic CaPLUIE: .......cceovevieriiieiiictree e 6.4
SPICE: ..ottt 6.1ff
SVC Filter Designer by WAENE: 11.11, 17.41
TLW: ettt 20.4
TubeCalCULATOT: .....cueeeeeeeeeeieiieieeeeeeeee et 17.71f
VOACAP: ......... ... 19.20, 19.21
WOELPYOD: ..o ... 19.20, 19.21
Webench by National Semiconductor: ..........ccccceveeverieneenennns 11.21
WinCAP Wizard: ........ccoueeeevveceeenennnen. .. 19.20, 19.21
Software defined radio (SDR) 15.1, 15.25ff
Dynamic range: 15.26
Glossary: .......... 15.32
Hardware: ............... 15.25ff
Local oscillator (LO): ........... 15.28
Modulators and demodulators: 15.29
Receivers, overview: ............. .. 12.6
References: ............. . 15.31
Sampling at RF: ...... 15.27
Software architecture: 15.28ff
Speech processing: ............ . 15.30
Software-defined radio (SDR): .....cccoovieviiieieeeeieeeieeeeeeeeeeeve s 14.14

Solar battery or cell (see Photovoltaic cell)
Solar cycle: .
Solar flare: ..
Solar flux: ...

Solar PaANEL: .....ccocoiiiiiiiii e 3.23
Solar power
Battery charging: ........cccccooiiiiininininincicccecneeeee 7.36
Remote stations: ... .29.19

Solar wind:

Soldering: ... .. 23.7
Desoldering: .239
Lead-free: ..o ..23.8
Reduction of Hazardous Substances (RoHS) ..23.8
Safety: ........... 232
Solder types: ....coceevereeneniieneenne. .. 237
Surface-mount technology (SMT): . .23.12

Solenoid: ......ccccceeiiiiiiininicieiee 2.14

Solenoidal COili ..o 2.31

Sound card
TeSt EQUIPIMENL: ...vevinieieiieiieiieiieieeeeetest et 25.38

Source, REL ..o 27.9

Source-follower (see Common-drain amplifier)

Space weather satellite: ..........ocooeviiinininininiecceeceen 19.22

Span, frequency: .......... .25.21

Speaker driVer: .......ccccviiiiiiiiiiiicicceeee e 3.58

Speakers
REL ettt 27.35
Twisted-pair cable: ................... .27.35

Spectral power and voltage density: ..........ccccecervinininienieneniennns 5.30

Spectral purity
TranSIMITIET: ...vecviiiiiieieieecteet et 25.33

Spectrum
Frequency range classifications: ............cccveiviiiiiniiiinncnnn 2.19

Spectrum analyzer: ............. 25.191f, 25.42ff
Features and specifications: ...........cocceveveverenicnienienneieeeene. 25.23ff
Tracking generator: ........... ... 25.23
USE OF ittt 25.211ff

Speech
CLipping, AF: ..o 13.14



ClpPINg, IF: oo 13.16
Compression: ... 13.15
Processing: ........c........ ... 13.14

..13.20

Processing, with ALC: .....ccccoooiiiiiininincnencne
Processing, with digital signal processing (DSP): 15.30
SPICE (CAD SOftWAI®): ....veeevveeevreeeieeeeieeeetee et eetee et et e e eve e 6.11f
Spike (see Transient)
SPIALETT ettt 8.20
Split operation: ...... . 18.2
Repeater offsets: .. 189
Splitter, power: ......... 20.20
Sporadic E propagation: .........c.ccceeceeerenenerienienienieeeeneeeseseees 19.13
Spread spectrum (SS): . 8.13ff, 16.10
Chip rate: ...cooceveveeiiieieeeeeeeeseeee .. 8.14
Code-division multiple access (CDMA): .......ccccecevivenenienienne 8.15
Direct sequence (DSSS): .c.coeveiiiiinene. 8.15,16.10
Frequency hopping (FHSS): ..o 8.15
Processing gain: .. 8.14
SPreading: .....cccovevierienieiiiiiieiet e 16.11
SpUrious eMiSSIONS: ......ccerververieieieieierenese et 27.4ff, 27.11
Spurious response
Spectrum analyZer: .........c.cccceceeirererenenieneieeeeeeee e 25.21
Spurious-free dynamic range (SFDR): 3.50, 12.27,15.2
SQUATE WAVE! ..ottt 2.16
Square-law device: 3.37
Squegging: .. .9.14
Squelch: ............. . 18.8
Sensitivity test 25.32
SN e 19.21
SSTV (see Slow-scan television)
Standard frequency Stations: ..........cccceceeererienienierieieieneneneneene 25.11
Standards
MEASUTEIMENLS: ...ttt sttt ettt ettt st 25.1
Traceability and transfer: ...... . 25.1
Standards (traceability history): .........c........ 25.11f
Standing-wave ratio (SWR, VSWR, ISWR): .....cccccoininininnnns 20.4
Bridge: ....oooooiiiiie 20.24, 24.20
Converting between attenuation, reflection coefficient,
and Teturn JOSS: ..c..cveiiiiiiiniininieeeeer et 22.56
Converting to return loss: ..5.36
Flat line: ......ccccceeveennne. ..204
Myths: . .20.15
Star ground: ........... .27.13

Static (Precipitation): .........ccoceeerererierierieieteeeeeeee e 19.31
Station
Accessory projects: 24.1ff
Assembly: ............ .29 MF
DOCUMENALION: ...veeiiiieiiieiiieicreeeeeceeeeee e 29.8
Layout: .......... 29.2ff
Location: . .29.1
Power: .....ccocovenieiieienne. .29.2
Step recovery diode (SRD): 13.12
Storage register: ................. 411
Stratosphere: .. .19.6
Stripline: .......ccccceveiinnennne 11.35

Stub (transmission line): .
As filters: .......ccoveenennns
Combinations: ...
Connecting: ...

Field Day: ..... .20.9

Measuring: .................. ..20.8

Quarter- and half-wave: . ..20.7

Universal: .......ccceceeueenee 20.24
SUD-TECEIVET: ...viiuieiieiieiieiieieetee ettt 14.7
Subaudible tone: .... 18.6, 18.8
Substitution guide: ........cccceeeviriiriennne. ...3.8
Sudden ionospheric disturbance (SID): 19.11
Summing amplifier: ........cocoiiiririniee e 3.45
SUNSPOL: ..o 19.10
Sunstone Circuits (PCB vendor): ........cccooveevveeeevieeieiieieceesie s 6.32
Superheterodyne (superhet) receiver: .. 12.3, 12.10ff
SUPETPOSTION: ..ttt 3.1
Suppression, sideband

MEASUIEIMENL: ...cuviiuiiiienieeiieieeie ettt ettt s 25.34

Surface acoustic Wave (SAW): ....oooviiiirieeieieeree e 11.35
Surface-mount technology (SMT): . 222,239
Package types: .....cccoeverenenne. 2312

Soldering: .........
Susceptance (B): ..
Capacitive (Be): ...

Inductive (By): . .2.39
Susceptibility, RF: .....ccocoiiiiiiiiiiiieeceeee 27.3ff
SVC Filter Designer by WAENE: 11.11, 17.41
Sweep, oscilloscope: .25.12
Swinging choke: ....... 7.15
Switch: .............. 2.12

Diode: .............. 3.17

Make and break: ..... 2.13

Poles and positions: 2.13

Ratings: ....ccooevvenencns 212

Transmit-receive (TR): .14.18

Types of switches: 2.13
Switching circuit: ..... .341

Circuit design: .....c..cocevevverereennne .3.41

High-side and low-side switching .3.42

Power dissipation: .3.41

Reactive loads: ........ .3.42

Transistor selection: .3.42
Switching mixer: ...... 10.18ff
Switching time: ........cccccveveuenene 5.19
Switchmode power conversion: .7.21

Boost converter: .................... .7.23

Bridge converter: . .1.25

Buck converter: ....... .7.21

Buck-boost converter: ............cc..c.... .7.23

Continuous conduction mode (CCM): 7.22

Design aids and tools: .........cccceceeveienennne. .7.28

Discontinuous conduction mode (DCM): . 7.22

Flyback converter: ........c..cocceevvevvenienennnne. .. 7.23

Forward CONVEILer: ........cccoeirieiinieiiieiiieieerccneeseeeeeeeeneene 7.25

Pulse-width modulation: 7.22,7.26

RFI: ..........c.... 7.21,27.13

SWItChING 10SS: ...veviiiiiiiicieieee e 7.21
SWR monitor: ...... 244
SWR meter: ........cccevueveennenn 25.37
Symbol library (PCB layout): ... ..6.32
SYMDBOL TALE: ...viiiiiiiiiiieietereee e 8.8
Synchronicity (I0ZIiC): ..c.coveuervereririeinieireeereecereereeeeeeeeeeeeenen 4.8
Synchronous deteCtor: .........cocevererierieieieieinineee et 8.4
Synchronous transformer: .. .20.11
Synthesizer, frequency: ...... 9.33ff

Direct and indir€ct: ........cccoceeermeirieenieeninieincireeseeeeeeeeene 9.33

Direct digital synthesis (DDS): 9.33,15.17

Integrated circuit: . .9.49

Multi-loop: ..cccoveveuennnee. .9.37

Phase-locked loop (PLL) ...9.37

Rate multiplier synthesis: ..........cccoceiiniiiiiiiiiiiie 9.33
T
T NEEWOTK: oottt eaae e e 5.26,20.11

Designing: .......ccoeeviiiiiiiiiiiiiiii e 20.11
Tank CIFCUIL: ..veiiiiieiciricireere et 17.9ff

Component ratings: . . 17.141F

Design example: .. . 1727

EffICIENCY: ettt 17.10

Flywheel effect: ......cccooeoiiiiiiiiiiieeeeeee e 17.9

Manual design methods: L17.11
Tayloe detector: .............. ... 11.29
Tayloe MIXET: ......ccocoviiiiiiiiiiiiiiicc e 10.28ff
TCP/IP: ettt 16.23
Technical Coordinator (TC): .....cc.eeevvieeieeciieeieeeeie e 27.2
Telephone

RETL: et e 27.34

RET AT oottt 27.35
Television interference (TVI):

Analog TV: ...ccccvvininines

CabIE TV: ittt 27.31

Channel guide: .......cccoouerieieiieieieeeee e 27.29



Digital TV: oo 27.30
DVD and VCRs: .. ...27.34
Electrical noise: .......... .27.30
Fundamental overload: .27.28
High-pass filter: .......... .27.28
Preamplifiers: ....... .27.28
SPULIOUS EMISSIONS: ...eeuveriieiieiienieeieeitenieeteet et ete e siee e 27.30
Temperature
ANEENNAL ©oiiviieiiieiie et eriee et e et eeaeesbeesseesaeessseesssaensneens 5.31
Excess: ..5.30
INOISE: teiiiieiieeeiie ettt e et e et e et e ebeeebeeeaeesebeesaseessseessseenssaesseans 5.30
Temperature coefficient (tempco): 25,222
CAPACILOTT ...ttt 2.28
Temperature compensation: ... ..2.69

Oscillator:
Temperature control:
Temperature inversion:

Temperature sensor: ................ ..3.58
Terminal node controller (TNC): 16.16
Modem: .......coceeerenenenieiiieeeee . 16.16
Multi-protocol controller (MPC): ................. .16.16
Multimode communications processor (MCP): ..........ccccoceeuene 16.16
Terminations: ......cccceceeeereeienienieeie e 25.15,25.27
TESIA () vttt ettt eae e neeeareeenns 2.32
Test equipment and measurement: 25.11f
Test leads: .... ..26.3
Test probes: ....... ..26.3
Demodulator: .... ..26.3
Inductive pickup: ..26.3
Tetrode: ......ccceceveveruennene .17.5
Thermal conductivity (k): 2.66
Thermal resistance (0): ...... 2.66
RECHTIET: ..ottt 7.12
Thermal runaway: .... 3.13,7.53
Thermionic €MISSION: .....ccuerierierrierienieeie it et eieerie e et eseeeeeas 17.3
Thermistors: .......c..ceeue... ..2.69
Thermocouple detector: 25.19
Thevenin equivalent: ... 2.9
Thevenin’s Theorem: .29
Thin-film reSIStOIT ....cc.evuiriiiiriiiirteieet e 3.26
Third-order intercept point (IP3): .... 10.16, 12.26, 25.31
Thompson, Sir William (Lord Kelvin): .. .. 25.1
Three-terminal voltage regulator: ....... 7.18
Adjustable regulator: ............ 7.19
Current source: ............... 7.20

Increasing output current: ..

Low dropout regulator: .. 719
THROB: ....ccccovevriinnn 16.11
TRYTISIOT? .. 3.11
TIME: ottt 25.11ff
Time base

Frequency COUNLET: .......cceieeririinienienieieieeteeeeei e 25.91f
Time constant (1)

RC: .. .2.25

R e 2.36
Time domain: ........ 2.17,25.19

Time standard stations: ...
Timer (multivibrator) IC: ...
Astable (free-running): .

Monostable (one-shot): . .. 3.56
TLW DY NOBV: .o 20.4
TNC (see Terminal node controller)

TOLETANCE: ....vvveeeeeeeeeeeee e e eeaeeees 24,222
Tone

CTICSS: ettt 18.8

Decoder, DSP: .. ... 15.19

Repeater access: .. 18.8

Toroid winding: ........cccceoeeerininineneneene ..5.29
Total harmonic distortion+noise (THD+N): ......ccceeeeienirciinienene 3.50
Tower
Base, CONCIELE: ....cuvieiviieiiieiieeiee ettt e 28.14
Carabiner: .........cccoeveevvenen. .. 28.15

Climbing harnesses and bel 28.18
Climbing safety: ... 28.18
CTanK-UP: .oveviiiiiiiieictet ettt 28.9

Erection and maintenance: ...........ccoecverveeienieenieseerieseeneeeeeenenn 28.15

Gin-pole: .....ccceceevevininenne. .28.15
Guy wires, lengths to avoid .22.40
Guyed: ..ooveeeeeeeireeeecene .28.14

Guying and guy wires:
Roof-mounted: .

Safety references: .
Self-supporting: ...
TIA-222: ...
Wind load: ..
TR switching: .......ccccceeeene
Amplifier compatibility:

Tracking generator: .. 25:23
Transceiver: .......... 14.1ff
ATCRITECTUIE: ...iviiiiieiiieie ettt ve e e ae e 14.2

Control circuits:
DSP features: ...
Entry level: ......ccoeeeeeee.
Features in modern radios:
Handheld: .........ccoovennnnen.

History: ....ccovevveiieienne. 14.11f
Home station (FM voice) . 18.8
Hybrid: ..o .. 143
Mid-range: ........... . 14.10
Mobile (FM voice): . ... 18.6
Portable and mobile: . 14.10
References: ............. 14.27
Selection of: ......ccccccevveennee 14.8ff
Software defined radio (SDR): 15.25ff
Software-defined (SDR): ...... . 14.14
Top drawer: .........cc........ .. 14.13
TR switching: .......ccccoceeuenne .. 14.16
Upconverting architecture: .14.4ff
Upper mid-range: .............. . 14.11
VHF/UHF coverage: . 14.15
TranscoNAUCANCE: .....cooveuirieierieiireiiieeeeerce e eeaeae 3.6
Forward transconductance, g,,: 3.19
Transducer: ........ccccceceevivvininenncnne. .. 2.16
Transequatorial propagation (TE): .19.18
Transfer charaCteristiCs: .......coveireirrierneinieeneetree e 3.3
Transfer function: . ..3.3,3.28
Transfer SWItCh: .....cccciiiiiiiiiiiccc 28.5
Transformer: ................ .. 2.61
50 Hz considerations: ...........cccceeveieirininenieninieieseieieneeenas 7.3
Broadband: . .17.29
Color code: . .22.15
Evaluating: ......cccoiviiiniinieecee s 73
High-voltage: ... 7.30
Impedance ratio: ............ .2.63
Interwinding capacitance .2.64
ISOLAtION: ...t 73
Laminations: . .2.62
Leakage flux: ....... .2.63
Leakage reactance: 2.64
LOSSeS: oo ..2.63
Magnetizing indUCANCe: ........ccccveieieininiieniesesieeeeeeeeee 7.3
POWET: .o 73
Power ratio: .......ccc.c..... .2.63
Primary and secondary: . .2.61
RFE: e 5.27
Shielding: .......c....... 2.64
Step-up and step-down .. 2.62
Troubleshooting: ............ .26.25
Turns ratio: ........... .2.62
VOIt-amPpPere Fating: ......ccccoevvereerieieieeeieeienesiesrestesee et 73
Voltage and current ratio: .2.62
TTANSIENL: .o 7.12
Transient protection
Gas tube: 7.12
Varistor: ...... 7.12
Zener diode: ..o 112
Transient-suppressor diode (TVS): .....cccocviiininininiiieccee 3.16
Transistor
Gain versus fTeqUENCY: ......cccccvivirinienienieieiceceeeeesee e 5.20



Switching circuits:
Troubleshooting: ..
Transistor array IC: ..........c..c...
Transistor-transistor logic (TTL):
CIrcuits: ..oceevveeeeneeieneeiennes
Driving CMOS: ....
Three-state outputs
Unused inputs: ........c.cceeeee.
Transition time (digital circuit):
Transmatch: .......
Transmission line:
As an impedance transformer:
Attenuation (10SS): ..cccvveeveevveeniieenireennen.
Attenuation of two-conductor twisted pair:
Balanced and unbalanced load:
Balancing devices: .....c..c..c......
Choosing: .............
Coaxial cable: ...
Digital Circuits: .......oceeevvevvevieniecieieieee.
Impedance of two-conductor twisted pair:
Incident, forward, and reflected waves: ....
Ladder line: ...
Load:
Lumped-constant:
Matched and mismatched:
Matched- (ML) and Mismatched-line loss: ..
MICTOSIIIP: eoviviviiinieieieecceceeeeee
OPEeN-Wire: ....cccevveveerreeeennene
Parallel-conductor (twin-lead):
Phasing: ....c..ccceeevveennnnne.
Quarter-wave (Q) section: ..
Radiation cancellation in: ..
Radiation from:
Specifications: ...
Stripline: .......
Stubs:
Synchronous transformer
Termination: ..
Transformer: .
Twin-lead: .....
Waveguide: ........
Weatherproofing: .
Window line: .....
Transmitter: .......
Alternator: ........coceeveeeeeenen.
Amplitude modulation (AM): ..
Automatic level control (ALC):
Carrier and unwanted sideband suppression:
Frequency modulation (FM):
History: ....ococvvevenenieienne
Intermodulation distortion:
Modulation: .......c.ccccevueneenee.
Multiband: ..
Oscillator: .....
Performance tests:
Phase modulation (PM):
Power amplifier:
References: ...
Subsystem IC:
Superhet SSB/CW:
Two-tone test:
Transverse electromagnetic mode (TEM): .
Transverter:
Traveling wave tube (TWT)
Tri-state gate:
Triac:
Use in ac power control:
Triangle wave: ..........ccc..... .2
Trickle charging: ........ccccccviiiiiiiiiiinccec e 7.36
Triggering
OSCIIOSCOPE: ..o 25.12,25.16
Triode:
TrOPOSPRETE: ....viiiiiciiriieicrtect et 19.6

Tropospheric
Bending: . 19.26
Ducting: . 19.241f
Fading: ....... 19.26
Propagation: .. 19.22f
Refraction: . ... 19.24
SCALET? v 19.23
Troubleshooting
ACCESSOTIES: ...ttt 26.5
Amplifier and switch circuits: .26.13
Component replacement: ...... .26.26
Components: ...........c...... .26.25

Control circuits: ...

Defining problems: . ... 26.6
Digital circuits: ... .26.16
Distortion: ........ .26.10
Guide charts: ........... 26.20
Methods and practices: .. ... 26.6
Oscillation: ..........ccoce...... .26.10
Oscillators: ........... .26.14
Professional repairs: ........c..cccceceeuene .26.31
Radio frequency interference (RFI): .. 27.251F
ReCeIVErS: ...ooveveviiiiciiciccee .26.17
References: .26.33
Relays: .....ccoeene .26.27
RF Power Amplifiers: 16.211f
Semiconductors: ..... .26.27
Shack notebook: ................ ..26.2
Signal injection and tracing: . .. 26.7
Symptoms and faults: ........... .26.12

Television interference (TVI)
Transceivers:
Transmitters: .
Vacutum tUDES: ...c.ooiuiiiiiiiiieeieie et 26 30
TTL (see transistor-transistor logic)
Tube (see Vacuum tube)

TUDE LESLETT ..ttt 26.5
TubeCalculator SOEWATE: .........ocueevuirieriieieiieeeee et 17.71f
Tuned circuit

Single-tuned CIFCUIL: .....ccoeveiiiriiinieieeicrcceee e 5.13
Tuned radio frequency (TRF) receiver: ........cccecvvevinenenencnnennn. 12.3
Tuning

RF power amplifier: .........cceceiriiinininenieieeeeceeeceesee 17.26
Turn-around time

TIANSIMILET: ..venvveneeieieiciree ettt 25.35
Twisted-pair cable

SPEAKETS: ...ttt 27.35
Two-port network: ................ .. 3.28
Two-port network parameters: 5.34
TWO-POIt PATAMELEIS: ...ovviiiiiiiiiiiiiicc it 5.34
Two-tone IMD: ........ .. 8.20,10.16
TWO-TONE LESE: ..euveeutieiietieieeeieteeteeite e e teste et seeeeeesee st eeesaeenaeeaee 25.34

)

Ufer ground: ... 28.7
UHF (frequency range classification):
UHF CONNECLOT: ..c.uviiiiiiiiieiiieeieeeiee et 22.46, 29 7
UHF receiver teChniques: ........cceoveieieieinenenesiesieeeeeeeeee 12.35f
Ultraviolet radiation: ...... .. 19.6
Underwriter Labs (UL): .. 28.1
Unintentional @mitters: .........eceevuereerieerienieriesierieeeeseeieeeeseeeaees 27.5
Uninterruptible power supply (UPS)

SALRLY: o 28.11
Unipolar transistor (see Field-effect transistor)
Units

Systems Of MEASUTEIMENL: .....c.ceeruirtirierieieieieeeeeeeieeee e 25.1
Units and conversion factors: .22.53
Unity-gain buffer: .................. ...3.45
Universal serial bus (USB): ....oooviviiiiiieieieieeeeceeeee e 4.29
UnIversal StUD: ....c.oovveirieinieincicrcrcceeeeeeeeeee e 20.24
Upconverting receiver: ... 14.4fF
Upper sideband (USB): .....cooviiiniiiiiiieeieeceeee e 8.5,13.8



\'

Vacuum tUDE: ...c.eeviiiieiiieiieicietcteeeeree et 17.3ff
Cathode: ........ 173
Construction: ..... ettt ettt 17.6
Cooling Methods: .........c.cceueiiiiiiiiiiiiiiicce 17.6
Grid (control, screen, suppressor): . 17.5
Grid dissipation: .........cccecveceeuenne. 17 13
NOMENCIALUTE: ....veeiiiiciiteiercte et 17.5
Operating Parameters: ........ccceceeererrerrerrenserrenseneeeeeeessesessennes 17.71t
Pentode: .....c.cccooveuennene. 175
Plate (anode): .... 173
Plate disSIPAtion: .....c..cceevieeeieieiieriesieiee e 17.13
RaAtINGS: .o 17.13
Screen dissipation . .. 17.13
Secondary emiSSION: .......ccccceveverererienienieieieereee e 17.5
SPECIfICAtIONS: ..c.viuiiiiieieiieiieee e 22.34
Ttrode: ....c.oviiiiiiiiicc e 17.5
Thermionic emission: . . 173
Triode: .....ccooevereruennenee 175
TroubleshOOting: ........cceieieiiiiiiieeeeee e 26.30

Varactor diode: .........cccceveiviriiiiiiiiiiccc e 13.12
Specifications: ........c.ccoceeeruenene 22.19

Variable-frequency oscillator (VFO): . 9.12
Backlash: ... 9.18

VATIACT ottt 2.65

Varicode: . .8.8,16.3, 16.7f

VATTSEOTT .ttt ettt sttt 7.12
SPECIfICAIONS: ..c.viiiiiieieiieieieee e 22.37

VCR (Videotape Cassette Recorder), RFL: .......ccccccovvvivininenine 27.34

VECHOT: et ..2.44
Impedance: .......cccoccvenenee ..2.44

Vector network analyzer (VINA): ...oooiiiiiiiiiiniiieeeeeeeees 25 25

Velocity (radio WaVE): ....cc.evvevuerierienieieieiieiieieeieeie et 19.1

Velocity factor (VE): ..ot 20.1

Vertical
AMPLTICT: ..ottt 25.11

Vertical interval signaling (VIS): ....cccooiiiiiiininininnneece 8.19

Vestigial sideband (VSB): ....cccooiiiiiiiiiiiiiiiiiieciecce 8.17

VFO (see Oscillator)

VHF (frequency range classification): .........ccccecevvevininiencncnenne 2.19

VHF/UHF
Amplifier tank CIrcuit: .........ccocvviviniiniininiiecieee 17.11
FM voice equipment: ............coceeune .. 18.6
Home station antenna (for repeaters): ..........ccceeeeeverenierieniennens 18.8
Mobile antennas: ..........ccccevveirueierreeeeieieeereeee e 18.7
Preamplifier: ............... .. 1224
Propagation (mobile): . . 19.274F
RECEIVETT ..ot 12.32f
TTANSVETTET: ...viueiiiiiiieieteeeeeeereee e 14.15

Victim, RFI: ...... 279

Video bandwidth: .......ccocciviiiniiiiiiicecceeeeee 25.21

Vintage equipment
Repair and restoration: ..........cc.ceceeveveererienienienieieeneseseseniene 26.32

Virtual height: ... . 19.7

VLF (frequency range classification): . 2.19

VOACARP: ..ottt 19.20, 19.21

Voice-operated TR switching (VOX): ......cccooevenenenieinincnene, 14.17¢f

Volt-amp reactive (VAR): ........c...... .

VOIt-aMPere FAtNE: ..cc.evviriirririeiieeieieteieeie ettt 73

Voltage
Potential difference: .........ccocvivirenieninieiieeeeeeee 25.2

Voltage (V, E): .......... 2.1
Potential: ....... 20
VOItage drop: .....cccevieviiiiiiiiiiiicicc s 2.9
VOILAZE SOUICE! ..cuviniinvinienienienieiieiteiteie ettt sttt 2.9
Volts (V): ...

Voltage divider: .

Voltage Multiplier: .......c.ccocevevvenieriiniiiiieieeneseseseeeees 7.7,7. 10
Full-wave voltage doubler: .........c..cccooevininininenieiiiecnee 7.7,7.8
Half-wave voltage doubler: . W17
Voltage tripler and quadrupler: .7.8

Voltage Probe: ........cccccciviiiiiiiiiiiiiiiiic 25 22

Voltage reference IC: ........coooviiiiiiiniieieee e 3.55

Voltage regulation: ..........cccocooiviiiiiiiiiniiiiiinccces 7.13
Adjustable regulator: ............ .. 7.19
Dynamic and static regulation: ... 7.13
Three-terminal voltage regulator: ...........cccooeveiieiienieneneneene 7.18

Voltage regulator IC: .................... 3.55,22.17
Specifications: ........c.cceceeerennene .22.20

Voltage-controlled oscillator (VCO): .9.35
NOISE: v .9.49
Voltage-to-frequency gain: .9.44

Voltage-current converter: .. .3.48

Voltage-follower circuit: .... ..345

Voltage-power conversion: . .22.55

Voltage-to-freqUency Zain: .........coeververierieieenenenenesesieseseeene 9.44

Voltmeter
Compensated, modular RF: ........cccccooniiininininiiiee 25.32ff
Digital multimeter (DMM): . .254
Multiplier resistor: ............ .. 25.7
Sensitivity, ohms-per-volt: ..253
Vacuum-tube, VIVM: ...... ..253

Volunteer Examiner (VE): ....ccoooiiiiiiiiiieiiceeeeee e 1.5

VOM (volt-ohm-meter): ..... ..25.3

Von Neumann architecture: ... .15.4

VOX: et 14.17ff

VSB (see Vestigial sideband)

w

W3DZZ trap dipole: ........ccooveviviiiiiiiiiiiiiiiiiiiiccecc 21.22

WG6AAQ screwdriver antenna: 21.54

WOELPYOP: ...ttt 19.20, 19.21

WA2IRQ, Henry Ott: ....c..cceovvveeereinieienieieieicineeneieneeneeeieeenenes 27.11ff

Watt (W): v .

Watt-hour (Wh): ..o 211

Wattmeter
DIrectional: ....c..ooeiveiiieeeiee e 20.4,25.19
Reflectometer:

Wave cyclone: ... . 19.

WaVEZUIAE: ....eeiiiiiiriiiiiiiicetete ettt 20.28
Coax-to-waveguide adapters: ........cocooceverererenierieneeieceeneee 25.28
Coupling to: .....cccoeveuvvueiinnnene ....20.29
Cut-off frequency: ....20.29
DIMENSIONS: ...oviiiiiiiieieietete ettt 20.29
Dominant Mode: .......c.coccoevecimeinieenineineeneeneeneeeeeeeeeenes 20.29
Modes (TM, TE): .oovieieieieeeeie ettt 20.29

Wavelength (A): .... 2.18,19.1

WAVEIMELET ...ttt 25.10

Waveshaping, CW: .......cccooeiiiiininiieneeene 8.8,10.7,13.5, 13.18

Weaver method (SSB generation): .........ccccceceevrcnnenne. 8.5,13.9,15.24

Webench by National Semiconductor: ............cccceeevieceeincnneneenne. 11.21

WEDET (WD): oottt vee s 2.32

Weston, EAWard: .........ooooviiiiiiiieeeeeeeeeeeeeeeeee e 25.3

Wheatstone bridge:

White noise: ......... .. 5.

WIEN DIIAZE: et 25 16
OSCILALOT: ...ttt 25.43

Wilkinson hybrid combiner: ...........ccccoceereinninninineincieens 25.28

WinCAP Wizard: ........ccooveevccvncccnecnnns 19.20, 19.21

WinDRM for slow-scan television (SSTV): ...ccoeevvvevieeiiecreeenee 8.19

Winlink 2000 (WL2K): .ovouiiiiiiniincinccececeneceeeeevceeenes 16.24
Airmail: ..o ... 16.25
B2F: o ... 16.24
Common Message Servers (CMS): ....cocooveveneniieinincnenene. 16.24
PaClink: .o.vceeiiiiieiiiccc s 16.24
PACTOR: ... 16.24
PMBO: ..ot ... 16.24
Radio Message Server (RMS): ....cocooinininincniiiiiiccncnees 16.24
TELNET: ..ottt 16.24

WINMOR: ..ot ... 16.21
Comparison to PACTOR: ... 16.21
SCAMP: ...ttt 16.21
SoUNd CAN: .. 16.21
TNC interface: . ... 16.21

Wire, specifications: . .22.39

WIreless NEIWOIK: .......ccveeivieiiieeieieie et e eree s 4.29



WSIT by KIIT: oo 16.13
Meteor scatter: .. ... 19.15
WSPR: .o 16.14
WWV:r .. 19.22,25.11
Propagation forecast: ... 19.10, 19.12
WWVH: ... ..19.22,25.11

Propagation forecast: ...........ccccocoviiiiiiniiiiii 19.10, 19.12
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