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Active (linear) rEZION: .....cceeerueruiriiriirienieieieieeeeee et 3.18
BreakdOWn r@ZION: .....c..cceeuieiiiiriiniirieieiee e 3.19
Common-emitter/base/collector: 3.19, 3.29

Current gain (B): .eoeoererierieieieeee e 3.18
Cutoff region: .......... .. 3.18
Dynamic emitter resistance, T, .3.31
Early effect: .......ccccoevveiennne ..3.19
Ebers-Moll model: ........cccccoecirininineniniieicieieeeeneseesreseene 3.31
Emitter, collector, and base: ............ccceeeereeeivieecneecieecreeeie e 3.18
High-frequency models: ...
Hybrid-pi model: ...........
Operating Parameters: ..........ceceeueererrerreruerienieeeesseeesessessessensenes 3.19
PhOtOtranSiStor: .......c.coveveirueirieiinreeeeieieeenreereeesee e 3.21
Saturation region: .............. 3.18
Small-signal characteristics: . .. 319
Specifications: ................... .22.25
Birdies: ....c.cocecervenenene .2533
Bit error ratio (BER): ....cccuiiiiiiiieieeeece et 25.37



Bit rates

AUdio and VIAEO: .....eeveruieieeieiieieeieteete st 16.6
BIT (see Bipolar junction transistor)
Bleeder TESIStOI: ..uvviiieiiiieeeieeee et ee e 2.26,7.13

High-voltage supplies: ....... 7.29,7.30
Blocking dynamic range (BDR): ..25.30
Blocking gain compression: ...... 12.20
Bluetooth: ......c.cceeveiecnnne .4.26
BNC connector: ........ccc.ceue... ..29.7
Boat Anchor Manual Archive: .. 26.14
Bode plot: ....cocevieiinieienne. .33
BOIOMELET: ...ttt 25 19
Boolean

Algebra: ..... ... 44

Theorems: ..... ....4.6

Boost converter: ..........ccceceveneenne. ..7.23
BPL (broadband over power lines): .........ccccecevererenienenienienieienns 27.5
BPSK (see Binary phase-shift keying)
Branch (CIrCUIt): ...cocovieieiiieiiciecie ettt re s 2.7
Break-in (CW): ........ 13.29
Breakdown, dielectric: ....... ..5.10
Brick wall response (filter): .......coceoveieiieieinienennerenesecceee 11.3
Bridge

LCRI ettt 25.17

Wien: .......... 25.16

Wheatstone: ...... 253
Broadband noise: 27.14
Buck converter: ........ .7.21

Critical inductance 7.22
Buck-boost converter: ..........coccocevereerieennenne. ..7.23
Buffer (digital), inverting and non-inverting: ............cccceeeveereeeenenne. 4.6
Buffer amplifier

Cascode BUFTET: .......ccevieiiiiiiieeee e 3.40

Darlington pair: ........... .3.40

Emitter-follower (EF): .3.40

Source-follower: ......... .3.40
Burden voltage: ........ccccocevirinenenienieieeee .25.6
Butterworth (maximally flat) filter response: 113
Bypass capacitor (RFI): .......cccooeveiieieienne. 27.23
Bypassing: ......ccceeevuennee ..5.10

Paralleling Capacitors: ..........ccoceeeruerieniesienieieieteeee e 5.11
C
CrTALE: ittt ettt ettt st ettt ettt st 7.33
Cable TV, frequencies and leakage: .............ccocccvviiniiiniinnns 27.30ff
CadWEId: ... 28.8
Calibration (sensors): . 144
Call sign: ....cceeeeee ... 1.6
Capacitance (C): ..ccooveeriririniinienieieeteeetet ettt 2 22
CAPACILOT: ..euiiieiieiieiieieet ettt ettt sa et 2.22

AC current and voltage: .

AC-rated: ....ccooveeeennne.

Axial and radial leads: ..........ccccoeevvieviieeieeieeieeee 2.30,5.5, 22 6

Ceramic, disc and monOIthiC: .......cccccovvvuviiiiviiieiiiiieeeeeeee s 22.6

Charging and discharging: .... .2.25

Color codes, obsolete: .... ..229

DC bIOCKINEG: ..ot 17.17

Dielectric CONSLANL: ....c..oeeuiriiriiriirieieieiete e 2.24

Dissipation factor (DF): ........... ..2.28

Effective series resistance (ESR): .. 2.28

EIA identification and marking: ..........cccccoeviviiniiininnnn 22.10

Electrolytic, aluminum and tantalum: ...........c.cocecenineninenennnne 22.7

Electrolytic, reforming: .........coccecevenvenveieennne

Equivalent (effective) series inductance (ESL): .

FIIM: o 22 6

High-vOltage: ......coeoieieieiiiiiieeeee e 7.29

Labeling: .....c.ccccccveenne. .

Loss angle or tangent (0): L2

OFI-fIIEd: et 7.29

Parasitic indUCtaNCe: ........cccevveieieiririresereeee e 5.5

Parasitic inductance model: ......... ...55

Poly-chlorinated biphenyls (PCB) . 7.30

RatiNgS: ..o 2.28

Ratings, RF power amplifier: .........ccccoceveneneinininenccnene 17.15

RC time CONSLANt (T): .vvevveereieeiiieeieeeiieeeieeeieeereeeaeeseveesveeseaeens 2.25
Series and parallel capacitors: . ..2.24
Standard values: ............c...... ..22.6
Temperature characteristics: .... 227
Temperature coefficient (tempco): .2.28
Types: ..cccccveuee. .2.29
Voltage ratings: ..229
Capacity (DAtLEIY): ..eeceeuerierrerierienterteeeeet ettt 7.33
Capture effect: ...... 8.7,10.13
Capture range: ... ..9.32
Carabiner: .......... .28.15
Carrier squelch: ........ .18.8
Carrier-current device: ..27.5
CarsON’s TUIE: ...ueiuiiiiiiiiiieiceiereeee ettt 8.7
Cascode buffer: .............. .3.40
Cathode-ray tubes (CRT): ..... .3.27
Cauer (elliptic function) filter: . 114
Cavity resonator 0SCIllator: ...........cccevevverieieienincneneneneeeeenen 9.27
CDMA (see Code-division multiple access spread spectrum)
Ceramic MICTOPRONE: .....cc.evvirieieiiiiiiiriirertestereeeee e 13.10
Channel capacity: ......ccccceeeveeverveencnne
Characteristic (surge) impedance (Z): ..
Characteristic Curve: .........c.cceeevennene
Charge-coupled device (CCD): .
Chatter (comparator): ........cc.cceeeeuee.
Chebyshev (equiripple) filter response:
Chinook wind: ........cccceeeevericncnnnene .
CRIP TALE: ittt 8 15
Chip64 and Chip128
Spread SPECLIUM: ...oueviiiieieieiieieeterertestee et 16.12
Choke
CommON-MOAE: .....cc.eruiriirriieieiieineeerestene et 27.25fF
Choke balun: ........ 20.17¢f
Chordal hop: 19.16
CHICUILD ittt ettt ettt bbbttt enis 2.2
Branches and nodes: ..........ccccoeveiiiieiinininenenecceeee 2.7
Equivalent CIrCuit: ........cooeverienierieieieeeeeceesee e 2.9
Open (ShOTt) CITCUIL: ..oveviieieieieieiccece e 2.2
Parallel (Series) CIrCUIL: .....ccocvvieieeiieieeicie e 2.2
Circuit breaker: ........ooovvveeeeeeieeeiieeeeeieeeeeeieeeeenns 213,72
Ground fault circuit interrupter (GFCI or GFI) .. 72,285
RALINGS: oot 2.13
Circuit simulation
Component models and SOUICES: ........ccccecerererrerenienicnienieieennns 6.4
DC operating or bias point: ......

Electromagnetic: ..
Harmonic balance: ..

Limitations at RF: ...

Scale factors: .......ccccceveveruenene
Sources, voltage and current: ...
Switchmode power conversion:
Time and frequency domain: ...

Time step .............................
Transient:

CIrcular ML ...ocveeieieceee e 22. 39

Clamping (see Clipping)

Class (amplifier): ......ccccecevvieenenenenieieeee 13.26, 17.2, 17.71f, 17.31
A,B,AB,C,D,EF: . ..3.29,5.16
EffICIENCY: ettt 5.17

CLIIPPING: ittt 3.5
Audio, SPEECH: ..o.iiiiiiiiiiee e 13.10

Clock
Frequency and period: ........cccoocieveeiienieneniienieeeeeseeeeeenen 4.8

CLOVER: .....cccevvverene . 16.20
Coder efficiency: .. 16.20
Modulation: .........cceeeevenennee. 16.20
Phase-shift modulation (PSM): 16.20

CMOS: et 3.13
Families: ................. 4.17
Integrated circuit (IC): ... 4.17
Interface to TTL.: ........ .4.19

Coacxial cable (coax): .. 20.1
Center insulator: ... .. 20.1
Dielectric: .. ..20.2
Hardling: ......ooooviiiiieiiceee e 20.1



Shield: ... 2201
Types of: ....... ..20.6
Coaxial deteCtOr: ......ceeierieeierierierieieete e ereseeeeeeeenaeenees 25.28

Code-division multiple access spread spectrum (CDMA):
Codec:
Codec2 by VK5DGR:

Coded orthogonal frequency-division multiplexing (COFDM): . 8 12
Coded squelch (1epeater): ........ceceveereeiiereenieniereeieseeee e 18.8
COFDM (see Coded orthogonal frequency-division multiplexing )
Cohn ladder crystal filter: ..........cccooeiriiinineeeeeeeeeeee 11.25
Coil (see Inductor)
Cold Cranking AMPS: ...cccveriererienieieetene ettt 7.33
Color code

AC WITINEZ: oiiiiiieieieiete ettt ettt 28.4

Capacitor, obsolete ..229

Diode: ..o 22.16

Inductor: .. 22.11

Resistor: ..... .223

Transformer: . 22.15
Colpitts oscillator: . .99
Combinational logic: 4.4ff
Combiner, power: ............... 20.21
Common reference potential: ...........ccoeeeveinininninineinerineennee 28.7
Common-base (CB) amplifier: 3.31,3.35

Current gain: ..... ..3.35

Input impedance: . 3.36

Output impedance: ................ .3.36
Common-collector (CC) amplifier: .3.31

Input impedance: . .3.35

Output impedance: 3.35

Power gain: .......c.ccccevennene .3.35
Common-drain (CD) amplifier: 3.38

Output impedance: ............. .3.38
Common-emitter (CE) amplifier .3.31

AC performance: ..................

Fixed-bias: ...........

Frequency response: ...

Input impedance: ........

Output impedance:

Power gain: .......

Self-bias: ....

Voltage gain: ........cccceeeenee.

Common-gate (CG) amplifier:

Input impedance: ...............

Output impedance: ..3.40

VOIAZE GAIN: ..ottt et 3.39
Common-mode: .27.9,27.22

CUITENt: ....ooviiiiiieiciciceeeeee ..20.17
Common-mode rejection ratio (CMRR): ... .3.42
Common-source (CS) amplifier: ............. 3.37

AC performance: ................... .3.39

Input impedance: . 3.37

Output impedance: 3.37

Self-bias: .............. 3.39

Source bypass: ..... .3.39

Source degeneratlon ..3.38

VOItAZE GAIN: ..ottt ettt saee e 3.37
Comparator

HYSEEIESIS: ..ttt 3.45

VOIEAZE: ..ottt ettt 3.44
Compensation

OScilloSCOPE PIODE: ....c.eoruiiiiriiiiiiiceteiceeteeee e 25.14
Compensation (frequency): ..3.42
Complex frequency: ............... ...33
Complex loss coefficient (1) ..c..eoeveerverieieininenereresereeceeen 20 7
Compression

AUdiO, SPEECR: ..oviiiiiiiiic e 13.11

Receiver dynamic range: .......ccceceveeveereenenieeneenieneeneneennens 12.20
Compression (data): . 16.4, 16.4ff
Compression (SIZNAL): ...ecoveeiiiiireiiienieieeeeeeee e 3.5

Computer-aided circuit design (CAD) (see Circuit simulation)
Conductance (G):

Siemens (S): ........ 2 3

Conducted EMISSIONS: .....c.eeeriiriirierieieieieieteeeeicereeee et ste e seeeeneas 27.6
Conduction CUITENE: .......ccevuirueriirienieieteiteeeie ettt 5.5
CONAUCLOT: ...iiiieiieieeit ettt ettt st et be e s 2.1
Connector: .. 29.6ff
AUAIO: e 29.6
BNC: .......... 22.47,22.49
CoaXial, LYPES: weveeeerieiienienieeieet ettt ettt 22.50
Computer, pinouts: 22.44
Crimp: ...oooevevenens ..29.6
Data: ..29.8
F: ... .22.52
N .22.51
PowerPole, Anderson ..29.6
RF: ..29.7
R e ..29.8
Troubleshooting: .. 26.7
UHF: ..o .22.46
Weatherproofing: .......c.ccccoveceirinienenineneeteeeeeeeeeseseene 28.18
Constellation diagram: ...........coceveeeereeinenenienenieseeeeene 8.11,15.24
Construction techniques
Crcuit layout: .....ooeoivieriiieieieeeeee et 23.21ff
Component mounting: ... .23.16
Crimping tools: .......... ..23.6
Drill sizes: ........ ..235
Drilling: ....cocovivininieieieee .23.29
Electrostatic discharge (ESD): . .23.14
Enclosure fabrication: .............. .23.29
Ground-plane (dead-bug, ugly): .23.16
High-voltage: .........cccoecerennnne. .23.24
Manhattan style: ...... .23.18
Mechanical fabricatin: 23.28
Metalworking: ............ 23.28
Microwave: ...... 23.26
Nibbling tool: ... ..23.6
Painting: ........ 23.29
Panel layout: .................. 23.32
PCB fabrication services: . .23.20
Perforated board: . .23.18
Point-to-point: .........c.cc...... .23.16
Printed-circuit board (PCB): . 23.20ff
Purchasing and sorting parts: .23.15
Recommended tools: ..... .234
Socket or chassis punch: ..23.6
SOldering: ....ccoeceveverenenenenereeeeee 237
Solderless breadboard or prototype board: .23.18
Surface-mount technology (SMT): . .23.10
Terminal and wire: ..........ccccee..e. .23.18
Tools: ..oceeeirerienene 23.3ff
Winding coils: .23.24
Wire-wrap: .....ccccocevvevvenveeenene .23.18
Wired traces (lazy PC board): .23.18
WITING: oo .23.24
Consumer Electronics Association (CEA): .27.17
Contesting (radiosport): .................. 1.12
Continuous conduction mode (CCM): ................. .7.22
Continuous tone-coded squelch system (CTCSS) 18.6ff
Tone freqUeNCIes: ......coveveeeeeeuereirierienieieienene ... 18.8
CONLINUOUS WAVE! ..ovviriiitiriententenieieteit ettt see s sse e e e enes 9.2
Control interface
AUAIO! ottt 24.40
Serial, RS-232: . ... 2425
Transceiver: ... .. 2422
USB: e .24.26
Control wiring, low-voltage ...28.6
Conventional CUITENL: ........cocuerieririiiniiriieierteeete et ee 2.2
Conversion
Attenuation, SWR, return 10SS: ......cccccoeviuieieeiiieieiieeeeeereeeeees 22.56
Degrees and radians: ............. 217
Power and voltage: .. .22.55
Conversion loss: .10.21
Convolution: ..........ceceeeeeeeeenne 15.12
Cooperative agreement, utilities: 27.22
Coordination (TEPEALET): .......eeuerverreruerieieieieteieeieereeie et seeseeseeeeneas 18.8
Corona discharge: .. 19.31, 27.21
Coronal hole: .......oouiiiiiiiiiiiieeeee e 19.12



Coronal mass ejection (CME): ........ccccocoiinininenieieicceceeeeee 19.12

Coulomb (C): .oieveiereeeie ettt e n 2.2
Counter
FLP-ElOPS: ettt 4.11

Coupling (inductive):
Courtesy tone: ...
Crimp connector: .. .
Critical fTEQUENCY: ....eoueruiriiriiriiierteteete et 19.8
Cross-reference, semiconductor:
Crossband repeater: ..

Crosspoint switch: . 3.56
Crosstalk: ...coeoveeeevieiecneeenenceeneene .3.56
Crowbar overvoltage protection (OVP): . ..7.20
CRT (0SCIIOSCOPE): ettt 25 11
Crystal (lattice) filter
Superheterodyne reCeIVer: .........coovirerenenienieieieereneneneennes 12.11
Equivalent CIrCuit: ........occeoeeeeiririenienienieieeecee e 9.21
Crystal ladder filters
TrANSIILIET: «.eeeveiviiiieiieieet ettt 13.13
Crystal, quartz
ATECULL ettt 11.23
Characterization: .........ceceveeeververieeseeneenuenns 11.26
Equivalent (effective) series resistance (ESR): ........c.cccceuenee. 11.23
Equivalent circuit: .......ccceceeeeeenenenenenennns 9.21,11.23
Fundamental: .......ccccoooiiiiiiiniiiieeeeeeeceeeee 11.23
Holders: ...... .22.38
OSCIIALOT: ..ottt 9.19ff
CTCSS (see Continuous tone-coded squelch system)
CUDESALS: .ttt sttt 14.1
Current
Conventional: ........cccocueriiiiiniinieeeeee e 25.2
Electronic: ..... ..25.2
Current (I): ..... 2.1
Ampere (A): ......... 2.2
Conventional current: 2.2
Current source: ............ 2.9
Electronic current: .22
Current balun: ... 5.23
Current divider: . 2.7
Current gain (B): 3.18
Current inrush: .. L7.11
Current shunt: ............cc.e.... ..25.7
Current transfer ratio (CTR) 3.23
Cutoff (corner) frequency: ..... .35
Cutoff (semiconductor): .. L3011
CUtoff fIEQUENCY: ..coveiiiriiriiriinicietcteetee e 11.2
CcwW
Keying waveform: .........ccceceeirirenenenenceeeeeeceee 13.2,13.15
MOAUIATION: ...ttt 10.6
Transmitter: ... 13.15
WavesShaping: .......ccccoeereriirierieieieeeee e 8.8
D
D layer propagation: .........c.cccceceeeererienenienienieeeeeeeeee e 19.12
D’ Arsonval meter MOVEMENL: ........cc.ceeveeereeerreeeireeereeereeeneeereeenns 25.2
A*Chat: .o ... 16.29
D-RATS: ..ottt 16.29
D-STAR: oo 16.27, 16.29, 18.12ff
BacKbDONE: .....ccoiiiiiiiiiiceeeee e 16.28
Call sign routing: .. 16.27
AHECRAL: oottt ese e 16.29
D-RATS: .ot e 16.29
D-STARTV: ..... ... 16.29
Digital data (DD): ... 16.28
Digital voice (DV): oot 16.28
DPIUS: .o 16.29, 18.13
DPRS: ... 16.29
DV Dongle: ... 16.29
Ethernet bridge: ........ccocoiviiiiiiiiiiiiiicce, 16.28
GALEWAY: .e.veviviteieieteteteit ettt ettt sttt ettt et ee b saenean 16.28
Hidden transmitter: ... 16.28
JARL: ..o .. 16.27
NEtWOTK OVEIVIEW: ..ceviiiviieiieeiie ettt 18.11
REfErences: ......ooveviirieieieiee e 18.14

Repeater hardware:
Station ID: ........

Station routing: .............. 18.12
Texas Interconnect Team: 16.28
Trust server: ................... 16.27

D-type flip-flop: ... 4.10
DAMPING: ...ttt 9.2
Darlington pair: . 3.40,7.16

Pass tranSiStOr: .....cc.eouerieieieieiieie ettt 7.16
Data converter: .. .15.2
Data logger: ....... .. 255
Data SHEEL: ...t 3.7

dBd: ......... .. 211
dBi: ... 211
dBm: e 25.19
DC channel 1esistance, Ipg: «.ooooveveveverereeiiininieieieccieieeeseccnenes 3.19
DC component: ..........c....... 25.1,25.8
DC coupling: ..... ..3.28
OSCIIOSCOPE: ..ttt 25 11
DCS (see Digital coded squelch)
Dead reckOning: ........cceoeeiiiriiinienieeieieeeeeeee et 14.7
Decimation: .15.8
Decoupling: .......... 5.11
Deep-cycle battery: .. .7.44
Delta loop antenna: .. 21.40
Delta match: ... 21.56
Demodulator: ........ocooiiiririeieeeeee e 10.1ff
VQ: s 8.12, 15.22ff
DeMorgan’s TheOTeM: ......ccc.eeierieriiirieniinienteieetesie et seenee 4.7
Depletion reZion: .........cccceveivieiniiinnieincieeeeeeeeeee e 39
DESIZN CYCLE: ettt 6.2
DELECLION: ...viiiiiiiieiieieeiee ettt 10.8
Detector
Amplitude modulation (AM), DSP-based: .. ... 15.29
Diode: ..o ...25.19
Quadrature: ...... ... 10.12
Thermocouple: ..... ...25.19
Deviation (frequency): 8.6, 10.9
Measurement: ...... ....25.36
Deviation Tatior .........ccceveverireniinienieietetee et 8.6
Diac: ... 3.10
Diamagnetic: .......cccoceevererenenenenieneeeee .2.31
Dielectric breakdown and arcing (strength): . 5.10
Dielectric CONSLANL: .....coceeireriiriirtirieieieieeeee e 2.24
Transmission line: ............. 20.2,20.8
Dielectric resonator oscillator: .9.28
Difference amplifier: ............. .3.44
Differential amplifier: ..........ccccceveeene .3.44
Differential phase-shift keying (DPSK): ................. .. 8.10
Differential quadrature phase-shift keying (DQPSK): ................... 8.12
Differential-mode (signal, current): .........c.ccccceeeeuenne 20.19, 27.9,27.22
Digipeater: ........ccccceevvecerencnennenne.
Digital (Signal): .....ccoeeeiriiiiiieieieeee e 3.1,4.1, 15 6
Digital audio
AU FOIMALS: ..o 16.3
Bit depth: ...... .. 16.3
Bitrate: .. .. 16.4
Codec: . .. 164
MIDI: .. .. 163
MP3: e .. 164
Digital coded squelch (DCS): ... 18.8
Digital data (mode): .......cc.ceceneee. .. 16.1
Automatic repeat request (ARQ): .. 16.2
Baud: ..o .. 16.1
Baudot code: .... . 16.2
Bit, bit rate (bps): . .. 16.1
Bridge: .....ccoce.... 16 23
Checksum: . .. 16.2
Code pages: .......... .. 16.3
Control characters: ..........c.cccueue. ... 16.3
Cyclical redundancy check (CRC): .. 16.2
Data rate: ....c..cocevveveneniereeieencnenen .. 16.1
Dibit: oo ... 16.9
Emission designator: .. 16.1

Encryption: 16.6



.................................................. 16.2

Error detection and correction:
Error-correcting code (ECC): ..
Forward error correction (FEC):
FSK: oo
Gray code: ......cccoeeueenne
Gross and net bit rate: .
Hybrid ARQ: ..............
Networking modes
Parity: ...ccccooeeee
Sound card:
Symbol, symbol rate:
Table of modes: ...........
Throughput (bps):
Unicode: ..
Varicode: .......ccceveennen.
Viterbi algorithm, coding .
Digital downconverter (IC) ......................................................... 15.27
Digital image
Color depth: ..c.eoeieiiiieieeee e 16.3
High, true color: .. 163
JPEG:

Palette: .16.3
Pixel: ... .16.3
Raster: . .. 16.3
VECEOT: .ttt ettt ettt st sbt ettt beeaae e 16.3
Digital logic
3.3V -5 Vinterface: ....cooeceeeviiiniiieieeeeeeee e 4.19
Bipolar families: ......... .4.14
Combinational: ........... .4.4ff
Comparing families of: .. 413
Families: .....ccccccoenee. 22.31
Gates: ...oceevevererreneennns .45
Positive and negative: . .47
Programmable devices: .4.22
Sequential: .......ccceceevirinenennne .4.8ff
Transistor-transistor logic (TTL): 4.14
Digital modulation: ...................... ... 8.8
Bit error ratio (BER): .. 25.37
Channel capacity: ........ 8.17
Constellation diagram: ... . 811
Packet error ratio (PER): 25.37
Test procedures: ................. .25.37
Digital Radio Mondiale (DRM): 16.15
Slow-scan television (SSTV): . 8.20
Digital sensor interfaces: ........... .. 144
Digital signal processing (DSP): 15.1ff
Adaptive filter: ..........ccceceeee. 15.17
Analytic signals: ........ccceceeuee. 15.211f
Automatic gain control (AGC): ... 15.28
Embedded SYStemS: ......cccccereririirierienieieieieceeetese et 15.6
Filters: ...oocoeeeineneieeieeeeee 12.12, 15.11ff
Finite impulse response (FIR) filter: ..........ccccoeivivivinincncnne. 15.111f
GlOSSAIY: ..eovveeieieeienieeieneeienene 15.32
Hilbert transformer: 15.23
1/Q demodulator: ..... 15.224f
I/Q modulator: ..........cccuennee. 15.224f
Infinite impulse response (IIR): 15.16ff
Microprocessors: 154
MOdUIALION: ...t 15.211f
Modulator and demodulator: 10.14, 15.29
REferences: .......ooerieiieiieieieeee e 15.31
Sine wave generation: . 15.17¢F
Speech processing: ................... 15.30
SSB modulator and demodulator: 15.22f
Tone decoder: .......cccceeveveeeens 15.19
Digital TV modulation: ... .8.11
Digital video: .............. .16.3
Bit rate: ...... .16.4
Codec: ........ .. 16.6
Digital voice, HF .16.15
AOR: ............. .16.15
Dream: ........ccocoveviiiicininiiincnene . 16.15
FreeDV by KD@EAG and VK5DGR: . .16.15
WinDRM by HBITLK: .. 16.15

Digital-analog CONVEITEr: ........ccoverierieieieieieieeieeieeie st siesieseeeeneas 4.21

Digital-to-analog converter (DAC): ......cccceoveeieieineninineereienen 15.2
Binary weighting: ... .3.53
Current output DAC: 3.53
Monotonicity: ............ .3.53
Parallel 1/0 interfaces: 4.20
R-2R ladder DAC: .. .3.53
Serial 1/O interfaces: 4.20
Settling time: ........... .3.53
SUMMUING: ..ttt 3.53

Diode: ....ccooevenee. 3.14,22.15
AC circuit MOdel: ......oouiiiiiiiieiieee e 5.14
Anode: ..o 3.14
At high frequencies: 5.14
Cathode: . ..3.14
Color code: ........... 22.16
Dynamic resistance: .........ccoeeeeeeeireeireieneneieeineeseeeseeeeenes 5.14
Fast-recovery: ......... ....3.15,7.10
Forward voltage: .. ..3.14,3.15
Free-wheeling: ........ 75,722
Package dimensions: ................ 22.17
Peak Inverse Voltage (PIV, PRV): 3.15
Photodiode: ... .3.21
PIN: ..o 3.15
Point-contact: .. 3.15
RAINES: .ottt 3.14
Schottky: ....... 3.15,7.10
Specifications: .. .22.16
Switching time: ......c..cocceevveveennne 5.14
Transient voltage suppressor (TVS): .3.16
Vacuum tube: ... .17.4
Varactor: ........ 3.16
Zener: ......... .. 3.16

Diode detector: .. .25.19

DiI0de MIXEI: eviviiiiiiieiirieeteteeeeee ettt 10.18ff

Dip (grid dip) meter: 25.10,26.3

DIPIEXET: ettt 10.22f

Diplexer Designer by WAENE 11.41

Dipole: ..... 21.6ff
Coaxial: 21.58
Fan: ..o 21.13
Folded: ... 21.12,21.57
Inverted-V: . .. 21.11
Multiband: .......cocoeeerieinieininieincneenenene ..21.13
Near Vertical Incidence Skywave (NVIS): ......cccoovviniincncns 21.14
SIOPING: vt 2111, 21.28ff
Trap: .... ..21.14,21.17
VETHICAL: .ottt 21.28ff

Direct conversion receiver: L1212

Direct current (AC): ..oovieeeeueeiiiieieeieeeeee et 2.15

Direct digital synthesis (DDS): . .9.30, 15.17, 15.28
SINE-WAVE ZENETALOL: ..cverureiirnieniienieeierieeieeitenteetesiee e saeeneeens 25.17

Direct FM: ........ccccc.... .10.11

Direct sampling: .........ccoceevererenienieneennne L1222

Direct sequence spread spectrum (DSSS): ... 8.16

Direction finding: ........cccooevevieiieiecnenenne. . 117

Directional coupler: . .25.28

Directional Wattmeter: ...........ccoevierierieieininienieiesieeeeeeeeeeeeene 25.19

Directional wattmeter (see also Reflected power meter)

Discharge (Dattery): .....ccceeeeeririinierieieieieeteeeteee e 7.41

Discontinuous conduction mode (DCM): 722

DiSplacement CUITENL: ........c.ceuerierverierieieieiieieeeeeee e ste st 5.5

Dissipation (power): . .21

Distributed elements: ...........coceiirerierierieieieeeeeeeee e 5.1

Dithering: ......ccocovevviievennne 15.10

DMM (digital multimeter): .25.4
Autoranging: . .. 255

DOMINOEX: ...ttt 16 10

Doppler shift: .......ccccceenee 21.71,25.11
Mobile COMMUNICAION: ......ovevieeireiriiniirienieieieieeeceeeie e 19.27

Double sideband (DSB): 8.4,10.7

Double-balanced mixer: . ..10.20ff

Doubler (freqUeNCY): .....c.cevveuivieiriiiieieiicieeeeeeeeeeeee e 13.7

Dplus: .....ccoeeeeeenen. .16.29

DPRS: oo 16.29

DPSK (see Differential phase-shift keying)



DQPSK (see Differential quadrature phase-shift keying)
Dream: ....

Drift velocity: .
Driver array IC: ......ccoooiiiiiiiniiieece e 3. 54
DSP (see Digital signal processing)

DSP fIIOI: ..o 11.18

DTMF (see Dual-tone multi-frequency)

DTV, HDTV (see Digital television)

Dual-tone multi-frequency (DTMF)
Tone frequencies: .

DUCHNE: .ottt 19.25¢f
Dummy load 25.27,26.3
DUPIEXET: ittt s 18.4
Adjustment using spectrum analyzer: . 25.23
DVB-S: et .. 8.19
DVD (Digital Video Disk) player RFI: 27.32
DXANG: oot 1.13
Dynamic microphone: . 13.10
Dynamic range: ........ 3.2,12.1
Blocking (BDR): ......... 12.20
Compression (CFDR): .....ccoociiiiiiiiiiiieeeeeeceeeeeee 12.20
Intermodulation distortion (IMD): ..
RECEIVET: ..o
Spectrum analyzer: .....

Spurious-free (SFDR): ...
Test procedures, receiver: ..
Dynamic reSiStanCe: ........cceeeruerueruerierieieieeeeeieeeeereseesreseeeas

E layer propagation (E skip): .....ccceceviriininienininecieeeeeee, 19.13ff
E-field: oo 212
EAGLE (CAD SOftWare): ....cceeceeeueecieeeienieeieeiesreeseseessessesseesessnens 6.2
Earth-Moon-Earth (EME) communication
Propagation: .........cccooeieeiieieininneeeee e 19.30
Ebers-Moll transistor model: ..........ccccoecevieviinieneeieneeeeeeseeene 5.15
EchoLink: .....cccccoevieieenene ... 18.10
Eddy current: ...........cccooveiiiiiniiiniiiic 2.38, 2.65
Education
Amateur Radio in the classroom: .........ccccoeveevevieneeiieniienieeiene 1.19
Effective sunspot number (SSNe): ... 19.21
Efficiency (Eff, 1 )i coooiiriccccceccce 2.11
EHF (frequency range classification): .........cccceceeveverenenenieniennenen. 2.19
EIA-RS-232: oo .
Electret microphone:
Electric Charge: ........cccocvivinieniiieieicieecetscs e 2.1
CoUloMDS (C): ittt nes 2.2
Electric fence RFL: ........ooooiiiiiiiiiieeeeeeeeeee e 27.15
Electric field
Electromagnetic Wave: ..........c.ccccouveiiiiniiiniiiniciccecces 19.1
Electrostatic field: .........cccooeriririninienieeee e 2.22
RF exposure: ............... ... 2825
Electric vehicle (EV) RFI: ... 27.39
Electrical length (L., transmission line): ..........cccccccveiniininnnnnes 20.7
ElectrolUminesCence: ..........covererierieienieieieeeieeieniesie st 3.23
Electromagnetic
RAIAtION: ...eeiiiiieieieee e 19.1
SPECIIUIM: ..ot 19.1
WAVE: ittt s 19.1
Electromagnetic compatibility (EMC): 271
Electromagnetic interference (EMI): .. . 27.1
Electromotive force (EMF): ......cccooovviiiiiiiiieiieeeeeeceeeeeee e 2.1
Voltage (V, E)i oottt 2.1
Electron: ............ 21
Free electron: .2.1,3.8
MODILEY: oo 3.12
ElECtronic CUITENL: ....c.ceiiiiieiiieieiieietet et 2.2
Electronic design automation (EDA) (see Circuit simulation)
Electrostatic discharge (ESD): ...cc.coceeiivienininiiicninceiecieeeeeeen 3.20
Prevention: ........cccceceeienienienieieie ettt 23.14
Elliptic-function filter: .......co.ooeieririiiiineniniecrnceeeeeeeeeen 11.4
EIMET: ittt 1.6
Elsie by W4ENE: ............ ..11.9
Embedded system (DSP): .....ccooeoirimiiininieiieieneeeeeeeee 15.6
EME (Earth-Moon-Earth) communication: ..........ccecceeeveevveenieenieenns 1.16

Emergency communiCation: ...........ccoeeeeeveeeeierieieenieeseneeeeneeneas 1.18
Using repeaters: ... .. 18.3
Emission designators: ......c..cecceveeviererereeienienieneneeienreneeeeseessesnennes 8.1
Table, ITU Radio Regulations: .........ccccccevenerienicnencneeiencnienen. 8.2
Emitter-follower (see Common-collector amplifier)
ENCIYPHON: ..ttt 16.6
Energy and work: ..... 22,211
Ampere-hours (Ah): ....cccoiiviiiiniie 2.11
Energy density: ........ 201
Horsepower (MP): ...cccoveviiiiiiiiiiciiiicccecceceeae 2.11
JOULE (J): et 2.2
Potential energy: ..2.22
Watt (W): .......... 2.1
Watt-hour (Wh): ..o 2.11
Envelope detection: .........ccoceeeeierereeeenienienieeietencsieeeereseeee e 10.8
Equator, 2e0mMagnetiC: .......ccoeeievieriererieienienieeitetesre et 19.19
Equipment
ATTanging a StAtion: .......ecveverieienienieneetetese ettt et 29.3
Interconnection: ... ...29.5
Mobile Mount: ........ceceeeevveveeieieieieeeeeeneen ...29.9
Equivalent (effective) series inductance (ESL): ......ccccceveiecncnencnne. 5.5
Equivalent (effective) series resistance (ESR)
CAPACIEOTT ...eniiiiieiieterteitet ettt ettt 2.28
Quartz crystal: ...... .11.23
Error vector magnitude: .8.22
Error, Measurement: ...........cccccivieiiiiniiiiiniciiicecceceeeees 25.2
Ethernet: ........ccoooiiiiiiiiiiiiicce e 4.25,4.29
Brid@e: oo 29.23
REL oottt 27.14
Excess noise ratio (ENR): .25.26
EXCESS tEMPETALUTE: ......ooviviiiiieiieiiieietertet ettt 5.30
ExpressPCB (PCB vendor): .......ccccocceveveveenienienenncn. 6.16, 17.36, 17.49
Eye diagram: ... 8.22
EZNEC by WTEL: ..ottt 21.21
F
F layer propagation: .........c.cccceceeeeerienieenienieenieieeneeeeseeeeneneens 19.16ff
Facsimile (FaX): ...cooieerieieieieeeeeecee e e ns 8.19,16.13
FOIMALS: ...ovviiiiieiiiiecieec s 16.13
Index of COOPEIation: ........cccceceeveererieienieninieieeneeeeeeeee e 16.13
Fading
Digital SIgNnals: .....ccceevieriererieieneneeeeieeeeeee e 19.28
Tonospheric: .. ..19.9
Tropospheric: 19.27
FAL oo .19.14
Fair-Rite Products Corp 5.19
Fan-out: ... .4.14
Farad (F): ....... .2.23
Faraday rotation: .........cccccceeeieieneiiinenieenceenee e 19.30
Fast Fourier transform (FFT): .........ccccoevvenn. 8.14, 15.18, 16.10, 25.24
Fast-scan television (FSTV) (see Amateur television)
FCC
Basis and PUrpose: .........cocceereeiieninenieiencnenecccscseeeeeen 1.2
Citation: .27.
Field INSPECLOT: ....evuiruieiiiieiieiieiereceeeetee ettt 27.22
Interference Handbook: ..........ccccooiiieiiiiininiiiiiinnceee
Notice of Apparent Liability (NAL): .........
RF Interference, cooperation with ARRL:
REL oottt 27. 2ff
FCC Part 15: .ottt 274
Absolute emission limits: .27
Certification: .......c..cccccceuee. 279
Declaration of conformity: 279
Notification: ......... ..27.9
Operator requirements: .27.11
RFI rules and definitions: . 27.8
FCC Part 18: ....cccvvvevinee .274
FCC Part 2 definitions: ..27.6
FCCPart 97: ....cccoene. 2,27.2ft
Spurious emission HMIts: ........cccceceverierenienieiieieninineneneseene 27.4
Feed line (see Transmission line)
Feed line radiation: ........c..coccoeeieiiineninincnenceeeeeeeeeeseene 27.24
Feed point impedance: .........c..cocveverenieniinieneniecnesceeeeee 20.7,21.1
Feed-through termination: ...25.28
Feedback: ......ccoiiiiiiiiicc e 34
OSCIIALOT: ...t 9.3



Feld-Hell: ...cooiiiiiiiee e 16.13 Digital SiZNals: .....ocoiieiieiiiieiiieeeeree e 8.17
Ferri- and ferromagnetic: ... .. 2.31 Effect of component Q: ..

Ferrite: ....cocooeivinieene ..5.19 Effect of ripple: .......... 11.10
Bead: ... ..5.20 Family comparison: 11.5
CROKES: ittt ae e 5.23 Family selection: ................... 11.15
Equivalent circuits: 5.19,5.22 Finite impulse response (FIR): LIS T
Permeability: .......cocovieieieiieieieeee e 5.19 Group delay: ....ccceeeeeieririeneeeee e 11.4
Permeability vs frequency: ..5.21 Helical resonator: .... 11.32f
Resonances of cores: .......... ..5.20 High, Low, Band-pass: 112
Toroid cores: ..... 22.14 High-pass: ...c.ooiiiiiiieeeecec e 3.5
Type 31 material: .......ccoceeieiiiiiierieeeee e 5.23 Infinite impulse response (IIR): .. 15.16ff
Type or mix: ......ccccceeueeee. .5.19,22.11 Insertion 10SS: .....cccceveverenennnn . 11.9
Use for EMI SUPPIESSION: .....cc.eriiruerieieieieiieiieiieieeiesie e sie e 5.23 Intermediate frequency (IF): . L1222

Ferrite bead Ladder: .......c.cccco.... 11.6
Current balun: ......cocooiiiiriiiiienee e 20.24 Linear phase response: 11.25

FET (see Field-eftect transistor) LOWAPASS: vttt 3.5

FFT (see Fast Fourier transform) Lumped-element (LC): .. 115

FIDEI OPLICS: ..viiiiiiiiiiciiriceicreet et 3.23 Magnitude response: ...... L11.2

Field Mesh capacitor-coupled: . 119
Electric (eleCtroStatic): .......ceevvvveevreeecreeereeereeeeeeenreeeree e 2.22,19.1 Mid-band reSPONSE: ......coverveieieieiiiiieiinieeereste et 3.5
Magnetic: ........cceueneee. 2.31,19.1 Multiple-feedback: ........cceoveeririnennnnn. 11.20

Field Day stub filters: ........coceeeviirenienieiiieieeeecreseseseeeeeee 20.9 Nodal-capacitor- and -inductor-coupled: .. .11.8

Field programmable gate array (FPGA): .4.20,4.22, 15. Normalized design values: ..........cc.cccoc...... 11.11

Field-aligned irregularities (FAD): ......cccoivinincneiiiincnencee 19.14 Normalized value tables: .. 11.12

Field-effect transistor (FET): .... 3.12,3.18 Notch: oo, .11.2
Breakdown region: ..3.20 Order: ..... .. 11.3
Channel: .........ccccceeeenee. 312 OVETSNOOL: ...t 11.5
CMOS, NMOS, PMOS: ..ot 3.13 Passband: ......... 3.5,11.2
Common-source/gate/drain: 3.20,3.37 Phase reSPONSE: .....cc.eviiruiiriiiiiiieieteeete ettt 11.2
Cutoff region: .......c.ccoeueee. ..3.20 Reconstruction: .. 158
DC channel resistance, rpg: ..3.19 Return loss: ...... L1111
Depletion mode: ................. .3.13 RFI: ........... .27.22
Enhancement mode: .............. 313 Ringing: )
Forward transconductance, g,,: ..3.19 Ripple: ...ccoocevenene .11.3
Gate leakage current, I: .......... ..3.19 Ripple bandwidth: ...........c.c...... . 113
High-frequency circuit model ..5.16 Ripple-VSWR-Return Loss table: ... 11.10
Junction breakpoint voltage: . ..3.19 ROOAF: ..o 35,113
Junction FET (JFET): . . 3.12 Sallen-Key: ......coovevinencninnnns ... 11.20
MiXer: ...ccccoveverereeenne . 10176 Scaling, frequency and impedance: ... 11.15
MOSFET: .....ccoovveeen. 312 Stop band: .....ccccoveviniiiiiie, 3.5,11.2
N-channel, P-channel: . 312 Stop band depth and frequency: .........ccccceveiieiiiinininineee 11.4
Ohmic region: ............. ..3.20 Switched-capacitor (SCAF): . 11.18ff
On resistance, rpgon): . 3.12 Topology: ....ccoeiviiiiiiiiiiicice 117
Operating parameters: . ..3.20 Transformation, high-pass to band-stop: .. 117
Phototransistor: ....... ..3.21 Transformation, low-pass to band-pass: ... .11.6
Pinch-off: .......... 312 Transition region: .... . 11.2
Saturation region: . ..3.20 Ultimate attenuation: ..... L 112
Small-signal model: .... . 5.17 Use at VHF and UHF: ... 11.35
Source, drain, and ate: ..........ccccciviriirerieeee e 3.12  Filter, crystal: ....cccooeviiieeennne. 11.23ff
Specifications: ................ ...22.24,22.28 Cohn minimum-loss (min-loss): 11.25

Field-strength meter (FSM): ..ot 25.37 Dishal crystal-ladder filter: ...... 11.25

Filter: ....ccocoovviviniiiiiinns ...34 Evaluation: .......ccceccvvennene 11.28
ACHVE: oo ..3.46 Group delay: . 11.25
Active filter design toolS: ......c.cccevererenienenieiieieeeeeceeseee 11.22 Half-lattice: ... 11.24
Active RC: ..ol .. 11.18,11.20 Insertion loss: 11.24
Adaptive (DSP): ..ot 15.17 Monolithic: .......... 11.24
All-pass: ............ ...35 Motional parameters: 11.23
Anti-aliasing: . 157 OVEItONE: ....oevveeveeienienieeenreieeeeenenes 11.23
Band-pass: .....cccccoeveuenee. ...3.5 Parallel-resonator-end-section (PRES): . 11.25
Band-stop (band-reject): 112 Parameters: ......c.cccoovvevenenenicnienne. 11.24
Bandpass, transmitting: .. 13.23 Pole-zero separation (PZ): 11.23
Bandwidth: ... L 113ff Shape factor: . 11.24
Basic types and definitions: 11.2ff Transmiting.... 13.13
Bessel (constant delay): ..... 115 Unloaded Q: ..ccooovveveeieieennen. 11.23
Brick wall response: .......... .. 11.3  Filter, surface acoustic wave (SAW): 11.28
Butterworth (maximally flat): .. .. 11.3  Filter, transmission line: . 11.28
Capacitor- and inductor-input: . . 11.6 Band-pass: ............... 11.30
Cauer (elliptic function): ....... 114 Emulating LC filters: 11.31
Center fIEQUENCY: ....cveieieeieiiriieieeiesie ettt 11.6 Hairpin resonator: ... 11.30
Chebyshev (equiripple): . .11.3,11.24 Interdigital: ... 11.30
Cutoff frEqUENCY: .ouveeeieieiieiieiieieree et 11.2 Microstrip: .... 11.29
Denormalizing (scaling): ... 11.15 Quarter-wave: 11.30
Design examples: ........... MEREtii Stripline: .....cocevvevenenieiene ... 11.29
Digital: .....cccoueeeee L 1S5.1Uf  FilterPro by Texas Instruments: ........c..cocoeevenienicniniecnenenenene. 11.22

Digital cOMMUEAtING: ....oeeveieeieiiiiiriinieieieieteeeeeee e 10.28



Finite impulse response (FIR) filter: ........c.cccooveninenieiinecnene. 15.111f
Coefficient: ... 15.14
Tap: .oooeeeeieeee .. 15.12
Window function: .............. 15.13
Window function equations 15.15

Fire extinguisher: ..... ..29.5

FireWire (IEEE-1394): .4.29

Flat topping: ........c....... .17.2

FLDIGI by W1HKJ: .16.5

Flip-flop (digital): ..
Flyback converter: .

Flywheel effect: ...............
Foldback current limiting: .7.18
Forecast (propagation) ..... 19.20ff
Tropospheric ducting: . 19.27
Forward bias: ......c..ccc.... .39
Forward converter: .1.25
Forward resistance: .. .39
Fourier transform: .... 15.18
Free space attenuation: ..............c...... .19.2
FreeDV by KDPEAG and VK5DGR: ......ccccccevivninneeiccninnee 16.15
Frequencies
Beacons: ..o 19.22
Frequency: ...... ..2.16
Calibration: 25.11
Complex: . .33
Counters: .... .25.9ff
Deviation: ...... 8.6,10.9
Discrimination: .... .10.11
Marker ZENErators: ........c.coueceeveeererienrensenierieteeeeeesesessensenne 25.10
Measurement: ...... ...25.10, 25.14
MULLIPIIEL: .ottt 10.10
Frequency accuracy
RECEIVET: ..ot 25.33
Frequency coordination
REPEALET: ...ttt 18.9
Frequency counter
Use for troubleshooting: .26.6
Frequency domain: ........cccceveeeeneenicnienennne. 25.20
Frequency hopping spread spectrum (FHSS): .........cccccoeineinnee 8.15
Frequency modulation (FM): ........ccccceeneene. 8.6,10.9
Equipment, FM voice: ... .18.6
Receiver: .......cccoeceeene. 12.28ff
TTANSIIEEET: ..ttt ettt 13.7
Frequency multiplier: . 13.7,13.22
Frequency response: . ..3.2,3.28
AC MEASUTEMENL: .....ouiiiiiiiiiiiiisietee ettt 25.9
Measurement with noise source .25.27
Frequency shift keying (FSK): ..o, 8 10 16.6
Frequency stability
RECEIVETT ..o 25.33
Frequency standard Stations: ...........cecceceverienienienienieeneneneneneene 25.11
Frequency synthesizer
Automatic frequency control (AFC): ......ccccceeenenee. .9.30

Direct analog (DAS) and digital synthesis (DDS): .
Fractional-N: ........cccooiiiiiiiiiiininieneeceeeee

Phase noise: ......c.ccceveenen. .9.41
Phase-locked loops (PLL): ............. 9.30ff
Voltage-controlled oscillator (VCO) .9.42
Friis formula: .......cccocoiiinininininnne ..5.31
FSK441: oo 16.14
Bit sequences and messages: .16.14
Meteor scatter: .........c......... .16.14
Ping Jockey: ......ccccounenee. ... 16.14
Synchronization to WWV: i 16.14
FSTV (see Amateur television)
FTP: ettt 16.23
Full-bridge converter: . 1.25
Quasi-square Wave: ........c..ceeeeuene .7.25
Full-wave bridge, center-tap rectifier: . 7.6
Output voltage: ......cccccceveevveeenenne. ... 7.6
Voltage ratings: . ... 7.6
Function generator: .. 25 16ff
Fundamental (signal): ........ ..2.16

Fundamental diode equation: ..........cccccceeeririninenenieieee e 3.9

Fundamental overload: ...........cccooeevvieieiiieiecieeceeee e 27.12ff
Fuse: ..ooooveeieenns
Fuse holders: .
High-voltage: w1
RAINES: .ottt 2.13

G

G=TOR: ettt 16.20
Golay FEC: ..o 16.20
Huffman A and B coding: ........cceceveninineninieieiecececneee 16.20

GaAS FET: ..ottt 3.21

Gain
AMPLIIETT L. 32,3.6
ANCENNA: ..eeiiiviieiieiee ettt eeee e e e e e e esaeeeeeeneees 21.1,21.55
INOISE: entiitetieieette sttt ettt st e et esbe et s bt e teeate st enbesaaesbeene e 5.31
Voltage, current, and POWET: ........ccceceeererirerienenienienieieeeeeneenes 32

Gain-bandwidth product (Fp, GBW): ........ccccoeinine 3.28,3.42,5.15

Gallium Arsenide (GaAS): ...oovveeveieeeeeeeeeee et 3.12

Gamma match: ................. 21.38,21.57

GAP NOISE CITCUIL: ..evvieitiiiieieieiietecet ettt 27.15

Gate (diZItal): c..ovecieiiiiireeeee s 4.5

Gate leakage current, IG: ... 3.19

Gateway (D-STAR): .... . 18.12

Gauss (G): .eeeveenen .. 2.32

Gaussian filter: .......occovvieriiiierieieeeeee et 8.10

Gaussian minimum-shift keying (GMSK): .......ccccocevinininincnenn. 8.10

GC Prevue (CAD software): .......cccceeeeeene ..6.24

ZEDA (CAD SOftWAre): ...cc.evvevieieieieieiieiieiceicee st 6.2

Generator, fUNCHION: .......ccceeieriieiierieieetene ettt eaes 25.16

GENETAtOr, POWET: ..cveviruiiiiiieieneeneeteeieeseetestesbestesseneeeens 28.5, 29.141f

Generator, signal: . 25.26

Generator, tracking: 25.23

Generic Array Logic (GAL): ......coeviviiiniiiiinne 4.20,4.22,15.3

GEOMAZNELIC EQUALOT: ...viuveueentenienieiietieieeteeteste ettt see e 19.19

Geomagnetic storm: .

Gerbv: ....ovveeeneann. .

Germanium (AEVICE): ...ceeveeruerierieeieriienieeiesteieete st eteetesseeneesaeenee 3.9

GIHIDETt (GD): ettt 2.32

Gilbert cell mixer:

... 10.5, 10.30ff, 10.33ff
............................ 28.15

Gin-pole: ....cccovevenienenieieeee,

Global Positioning System (GPS): ........cccoeiviiviiiniiniiiic 25.11

Glossary
AC theory and reactance: .............cocceeevivieivicinininiiinieeeenes 2.21
Amateur Radio, general terms:
Analog electronic terms: ............cceevveiiinieiniciinineiiceeeen 3.57
ANENNAT .ot 21.72
DC and basic electricity:
Digital electronics: ......... w4
Digital MOdes: .......cccoiviiiiiiiiiiiiiie 16 31
Digital signal processing (DSP): ......cccooiienineieiiiiinenee 15.32
Filters: .c..cocevvevivcininincncncneenen ... 11.44
FM and Repeater: . 18.15
MOdUIALION: ..ottt 8.23
Oscillators and Synthesizers: ..........ccocevevevereeieneeienenienesene 9.46
Power source: .......ccccceeveuennen. .. 7.45
Propagation: ........cccceeevevieiecnenienne .19.31
Radio frequency interference (RFI): .......ccccoceoeiiiiininincncnns 27.42
RemOte StAtioNS: ...c..ovevvveirieirieiiieieieieireeneereee s 29.26
RF techniques: .......ccccceveuenee. .5.36
Software defined radio (SDR): ... 15.32
Test equipment and MEASUTEMENLS: ........cccevveeivuriiriruenieninnne 25.55
Transmission lNeS: ........ccceecereereeereererinieineeneeneeeeereeeeenes 20.28

GMSK (see Gaussian minimum-shift keying)

GPIB: o 25.6, 25.16, 25.26

GPS: e 14.7ff
Sentences (Aata): ...ceceveeeerreereerieeieriesreeee e ete e e ste s e sree e saeeas 14.7

Gray (grey) line propagation: ............ccecceeeivininieinineineininenns 19.17

Gray code: .....cccevveerereneniene 16.10, 16.11

Grid (VACUUM TUDE): ..eevieiieiieiieieetesie ettt 17.5
BiaST i 17.18
Control: .. 17.5
Screen: .. 17.5
SUPPIESSOIT ..ottt 17.5



Grid-dip meter (GDO): ..c.cooiiiiiieieieteeeteeeeeeeeee e 25.10

Measuring L and C: 25.17
Ground: ......cccoecveinene ..29.2
AC (signal) ground: .........cccccooeioiniiiiinineeeee e 3.29
Bonding: .............. 28.6, 28.10
Coax shields: ..... .289
Cold water pipe: ........cc....... .28.7
Common reference potential: ........c.ccccceveeeenene .. 287
Concrete encased grounding electrode (CEGR): ........ccccceeeueene 28.7
Conductors: ....... 28.8, 28.10
Dissimilar metals: .28.10
Earth: ..o .28.7
Exothermic welding (CadWeld) ..28.8
Galvanizing: ......... 28.10
Lightning dissipation: . .28.7
Methods of grounding: ................ ..28.7
Radio frequency interference (RFI): 27.13
RF round: .....c..coooiiiiiiiiiineneecee e 28.6
Safety ground: 27.13,28.6
SINGIE-POINE: ettt 28.10
Soldering and brazing: ..28.7
SEATT o .27.13
Ground fault circuit interrupter (GFCI or GFI): 7.2,28.5
RFEL: e .27.35
Ground loop: .. 27.13
Ground rod: ... .28.7
Ground wave: ........... .19.6
Ground-plane antenna: 21.22f
Feeding: ............... 21.25
Grounded grid: ...... .17.6
Group delay (filter): . 114
Guarnella transformer: ............ 20.20
Gummel-Poon transistor model: .5.16
Guy wire, lengths to avoid: ........ccccccevevinininenenieieeeseneee 22 40
H
H (hybrid) parameters: ...........cccceeviviniiiniciiiiniiinceieeene 5.15,5.35
HAfIEld: et 21.2
Half-bridge converter: 7.25
Half-power frequency: .35
Half-Wave reCtifier: ........cceeviirierieiieniereeiereete e 7.5
OULPUL VOILAZE: ..evitiiiieieieieeeeee ettt 7.5
Voltage ratings: ..........ccccceeuee ... 7.6
Half-wave vertical dipole (HVD): .....ccccooovevieieinnnne. 21.11
Ham Radio Deluxe digital communications software: ................ 16.13
HamEESES: ..ottt 1.8
Hardware description language (HDL):
Harmful interference: ...........cccoceevvneene
HAaIrmMONICS ...ttt e 2.16
Measurement with spectrum analyzer: ..........cccceceeveverenennnne. 25.21
REL: oo .27.4,27.12
Hartley 0SCIllator: ........c.ccociiiiiiiinieieeee e 9.10
Harvard archit@Cture: ...........ceoeevierienieecienieeieeeeeee e 154
Headsets, aVIAtION: ....cc.eeveeeeeeieeieee et ee et ee e e e e e sreeeesnnne 24.34
Heat management: ................. .. 2.66
Forced-air and water cooling: ..2.70
Heat pipe COOlNg: .......cccooviiiiiiiiiniiiiiiciiiccce 2.70
RECHTICIS: ..ottt e 2.69
RFE heating: ........cccccoviiiiiniiiiiiicccc 2.69
RF power amplifier: .... . 17.191fF
Thermoelectric COOlING: .......cccciviviiiiiiniiiiiiccce 2.70
Transistor derating: .........cccceceeerererenienienieiececeeete e 2.69
Heat sink: ................. 2.67,7.11

SEIECHION: .ocviiiieiieieeiteteeteee ettt s e b e tr e e saenaas 2.67
Helical by WAENE: .........cccccocoiiiiiiiiiiiiicccccce 11.33
Helical r€SONAtOr: ........cccevvieiiriieiieieeeeteeeeie e e e eae e eeeas 11.32ff

Coupling: ............. ... 11.35

Design nomograph ... 11.33

INSEItiON TOSS: ...viiiiiieiiieiieeciie ettt e 11.35

TUNINZ: oottt 11.34
Hellschreiber: . .. 16.12
Henry (H): ...... .. 2.34
HErtZ (HZ): oottt 2.16

HEterodyNe: ...c.coveuieiieiiriieiirieseieee et 12.2

Hexadecimal: ........cooovviiiiiiiiiiieeeceee e 3.48,4.3
HF (frequency range classification): ..2.19

............................................ 3.18
HFTA (HF Terrain Analysis): ....29.20
High-pass filter: .........cccooiiiiiniiieeeeee e 35,11.2

RFEL e 27.3,27.23
High-voltage power SUPPLY: ....ccovirerienieieieieeeteeee e 7.29

Bleeder resistor: ............. 7.29, 7.30

CAPACILOTS: ..vititiiiieiete ettt ettt ettt ebe st besbe e s 7.29

Construction techniques: .. 7.30, 23.24

Equalizing reSiStors: ......c.eoveeeiririirienienieieieeeecee e 7.29

FUSES: ittt 7.31

Grounding stick (hook): . 7.31,28.12

Inductors: 7.30

Metering: ....... 7.30

Transformers: ... 7.30
Hilbert transformer 15.23
Hipot test: 7.30
Hop rate: ............ 8.15
Horizon (radio): 19.23
Horsepower (hp): 211
Hot stick: ....cocevvevieniiiiinne .. 27.21
Hot, neutral, ground Wiring: ..........ccceeveveerieieeneninenesieseenes 7.2,28.4
Hot-carrier diode (see Schottky diode)

HP8640B ZENETator: .......ccuevueieieiieiieiieiieieeteeie et 25.26
HPIB: .....ccccocee. ..25.6,25.16
Huffman coding: ........ccocoeoiiiniiiniieeeeeeeeeeee e 16.4
Hybrid combiner: . .25.24

WILKINSON: .ottt 25.29
Hybrid-electric vehicle (HEV)

Automotive RFI: ... 27.39
Hybrid-pi transistor model: 3.31,5.15
Hysteresis (COMPATator): ........cccevverierierierieieieeeeieereeieetesee e seeseeneas 345
Hysteresis (IMAgNetiC): ......coveververrerienienieieieteieeceeeie s 2.34
1
T-V CUIVES: it 3.6
1/Q

Demodulator: ..........ccvveeiieiieeiie e 8.12, 15.22ff

Modulator: ..8.12, 15.221f
J2C et 14.5
IC (see Integrated circuit)

TOAPA: .ottt e 6.15
IEC (International Electrotechnical Commission) .27.24
IEEE-1394 (FIreWire): ....cccccevueuiriereninreerieiineeieneereineeenseneseeveneenes 4.29
TEEE-488: ..ottt ettt 25.6,25.16
IF (see Intermediate frequency)
IF FEJECHION: ..viiiiiiiiiiicicecece et 25.32
[ENItION NOISE! ...evviiiiiiiieieicieet ettt 27.38
Image
Frequency: ..ottt 12.4,12.9
GIF: .o

Image modulation:
Image rejection: ...

IMAZE TESPONSE: ...ttt 5.32

IMD (see Intermodulation distortion)

Immunity, RF: .o 27.4,27.9

IMPedance (Z): ....coeeveeeeneiieeeieeteeete et 2.44
Antenna: ..........ccceeeeenene. ..21.2
Calculating from R and X: .............. .2.46
Equivalent series and parallel circuits: 247
Graphical representation: ...........cccceeiveeiviriciniiiniineinieeenes 2.44
Mobile antenna: ..........ccccoeeiviiiiiiiiiiiieee e 21.50
Ohm’s law for impedances:
Phase angle: ......c.ccccoceeene
Polar fOrm: ......ccooeieiicicice e
Polar-rectangular CONVersion: ...........coceoeveeeeeeinenenenienenennns 2.45
Power factor: ........c.cccceveveuennee 2.48
Reactive power (VA) .2.48
Rectangular form: .................... .2.44

Impedance inversion, pi networks: . .5.26

Impedance matching: ................... .5.241f
Antenna to transmission line: .20.11
ANLCINAS: ...vevieiiiieieteietetet ettt ettt 21.56



Conjugate MatChing: ........cccoceeieiririninieieieeeeeeee e 20.10
L network: .. ...5.24,20.10ff
INEEWOTK: .ttt st 20.10
Pi network: .... .5.26, 17.10, 20.10
Pi-L netwWork: ...ooooviiiiiieieiee e 17.11
Quarter-wave (Q) section: .. .20.12
Resonating the antenna: ........ .20.12
Series- and shunt-input circuits: .20.10
Solid state amplifier: ................ L1731
SWILCHING: ..eviiiiiiiieeee e 24.11
T NEEWOTK: oo 5.26, 20.10ff, 20.15
TranSfOTINET: ....ovveieeiieecceeeee et 20.12,21.57
Transmission line: .......... ... 20.10, 20.13
Twelfth-wave transformer: ............ccoceeevievevieieiiniininiienenes 20.13
Vertical antenna: .........cceevverierieriieniieieete e sieesee et 24.9

Impedance matching unit (see Antenna Tuner)

Impedance transformer
Transmission liNe: ......c..cccoveviririininenincrenecceeeeceeeees 20.1916f

Incidental emitters: ............. 275
Independent sideband (ISB) .. 10.7
Indirect FM: ......ccccovevenennns 10.11

Inductance (L): ...... 2.34
Air core formula: . .2.51
Henry (H): .cooveeiiiiiiiceee. 2.34
Induced voltage (back-voltage): 2.34
Mutual inductance (M): ........... ..2.36
Straight WIres: ..o..coevvivieieiiiiiiineseieeeeeee e 2.52

Inductance index (Ap): ..ot 2.53

Inductor: ......ccccevveueennnnne. .

AC current and voltage .

AT COTE ottt sttt 2.50
AL ZAP: oottt 2.35
At radio frequencies: ...5.6
Color code: .............. 22.11

Coupling: ...... 2.36
Eddy current: .... ..2.38
Effects of coupling: ............... .57
Effects of shielded enclosures .57
Encapsulated: .........cccceeeene .2.49
Energizing and de-energizing: ..2.38
Ferrite toroid cores: ............... 22.14
Ferrite toroidal: .... 2.54
High-voltage: .............. 7.30
Inductance index (Ap): .. .2.53
Tron core: .....ccoeueuennnne .2.53
Kick-back: . .2.37
Lammatlons ................................ ..2.38
Machine-wound coil specifications: ...........cccceveeerererienennne. 22 42
Parasitic CapacCitanCe: .........cooevveeeieieiriinieriesie et 5.6
Powdered-iron toroid cores: .. .2.53,22.12
Ratings, RF power amplifier: .........c.ccoceoevevieiiinininiiinenee 17.15
RL time constant (1): ............ SRR 2.36
Saturation: ............ ..2.35
Series and parallel: 2.36
Series resistance: .. .5.6
Slug-tuned: ........ ..2.53
Standard values: ... 22.11
SWINGINg ChOKe: ....ccveiiiiiiiiiiriiieeeee e 7.14
Infinite impulse response (IIR) filter: 15.16ff, 15.17
Insertion 10Ss (fIIter): ....ecvviiieviieieeieeeeeee e 119
Insertion loss (IL): . ..5.13
Instrumentation amplifier: ..........ccccceviiiiiinininicce 3.44
Insulated-gate FET (see MOSFET)
INSULALOT: ..oveiiiiiiiee ettt sttt 2.1
ADLENNAL ©.eeiiniieiieeieieeteteete ettt et te bt eteseeesseesbesaeebeeaneee 219
Integrated circuit (IC): ...coooiviiiiiiiirirnceceecseeee 22.18
Application-specific IC (ASIC): . 3.27
Bipolar families: ................... . 4.14
CMOS: ot 4.16
Comparing logic families: .......c..coceveverienieinininineneseeee 4.13
Digital: ....cooeviiiniiene. 4.13ff
Latch-up: ....cooooviviiiiieicieee ..3.27
Metal-oxide semiconductor (MOS): .....ccccevvvveeiiercieenieeeieeieene 4.16

MIXEI: i 10.30ff

Parasmc SCR: 3.27
PMOS: ..o 4.16
Programmable-gate arrays (PGA): . 3.27
Transistor-transistor logic (TTL): ... 4.14
Integrated circuits (linear): ........... 3.24
Hybrid circuits: .............. 3.24
Monolithic: .....cccoceverennene 3.26
Silicon-on-sapphire (SOS): ..3.26
SUDSITALE: .ottt 3.26
Intentional eMItErS: ........ccvvveuereerireeieineereeneeeeeeere e 27.5
Inter-IC Communication (I2C) bus: ......c.cecvevvievvereerreeieseeieeeennns 4.20
Inter-symbol interference: ............ ... 8.10, 8.17, 19.29
Intercept point (IP): ....coccooiiiniiiiiiiiciiee, 10.15, 10.16, 25.31
RECEIVETT ..ottt 12.21
Interface
Analog-digital: ..o 4.20
Between logic families ..4.18
Bluetooth: ............ .4.26
Digital to analog 1/O: 4.19
Ethernet: ........ccccvveennnee .4.25
High voltage equipment: ..29.8
Microcontroller: ............. .4.22
Microcontroller 1/O: ... .4.21
PC parallel (LPT) port: .. 4.24
PC serial (COM) port: ... .. 4.24
Personal COMPULET: .......ccoccveiiieiiiiniininieieiciceeecceeee e 4 271t
RS-232: e 4.25
USB: ...
WiFi: ...
ZIZDEC! ..ottt 4 26
Interference (see Electromagnetic interference)
Intermediate frequency (IF): ...ccoooviviiiiniiiiinineeeecen 12.2
Speech ClipPINg: ..c..covevverieiiieieeeeeee e 13.13
Intermodulation distortion (IMD): ... 8.20,10.4, 12.20
Dynamic range: .........ccceeeee. .. 10.14, 10.16, 12.20
Dynamic range test procedures: ...........ocerereeriereereereeeeeseneenns 10.16
Identifying: .....ccccocvnivininenne. .27.16

Measurement:
Products:
RFI:

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

Voltage and CUITeNt SOUICES: ......cccvvviuiriiuiiiiiiniiiiiiieiiecsecnnes 29
International power standards: ........ .28.4
Internet Radio Linking Project (IRLP) 18.10
Interpolation: .........cccecevevenieniennennn. . 159
Inverse FFT: .. 8.14
Inversion: .............. 19.24
Inverted-L antenna: 21.28
Inverted-V antenna: .. L2111
Inverter (digital): .......ccovevirinininiieicceeeeee e 4.6
Inverters, dc-ac: ........ .7.44

Sine-wave output: ... .7.44

Square-wave output: ................ .7.44

Volt-ampere (VA) product, rating: .. .7.44
Inverting amplifier: .........ccccoeveeenene .343
JOME s 2.1
IONCAP: 19.22
Ionogram .19.8
Ionosonde: . .. 19.8
Ionosphere ................................................................................... 19 Tff
Tonospheric

Fading: ... 19.9

Forward scatter: ... 19.

RefTaction: .....ccccoevieiieiiiiiiiiiicenesteeeeeee e 19.7
IR drop (see Voltage, Voltage drop)
ISM (Industrial, Scientific, Medical): ..........cccceevirevieeiiieeciieeieens 27.4
Isolation

Summing amplifier: ........coccoevivieiiiiiiiie 34
Isotropic: ....cccceeveenee. .21
Isotropic path loss: ............. ...5.33
ITU emission designators: ..........ccccevereeeeerenenienensenieneeneeeeeeeenes 8.2



J
J-K AAIP-HlOP: e 4.10
Johnson, Johnson-Nyquist noise .

Joules (J): vovvveeiieieeieeeeee .. 2.2
JPEG compression: .. 16.4
JT6S: o .16.14

Data compression: ......... .16.14

Earth-moon-earth (EME) .16.14

Reed-Solomon code: ...... . 16.15

Synchronization: ..... . 16.15
JTOM: .................... .16.14

FSK, 44-tone: .16.14

Ping Jockey: . .16.14

LAY/ .16.14
Junction FET (JFET): oo 3.12
K
K NAEX: oot 19.12
Kelvin, Lord (see Thompson, Sir William)

Key click: ....coccovnuenee ..8.7,10.7, 13.2, 26.18
Keyer, miniature, TICK-4: .....cccccoooviiiniiincneneeeeeeenens 2431
Keying interface, umversal ..24.29
Keying, CW waveform: ..... 10.7,13.2
Kicad (CAD software): .......... ... 6.2
Kirchoff’s Current Law (KCL): 2.7
Kirchoft’s Voltage Law (KVL): 2.7
Kit, transceiver: ........coevveennn. 13.32
Klystron: .........c....... .9.29
Knife-edge diffraction: .........coccoevevierieiieiieinnccneeeeeee 19.2
L

| 1T 870) o AT 5.24, 20.10ff
Ladder (fIIter): ..oveiiiieeiieciece et e 11.6
Lagging (leading)

POWeT factor: .....ccccuiiiiiiiiiiieccc e 2.49
Large-signal model: .......c..cocooivininiinieiiiiiiineeneseseeeeee 3.29
Laser diode: ........... ..3.23

Lasing current: ............ ..3.23

Monochromatic light: .........cccoceeininieiiiiiiiiieceee 3.23
LatCh-UP: oot 3.27
Lead acid battery

Charging: ...... .
Leakage CUITENL: .....c.ooeruiriiriiniiieieieetee et 7 29
Leakage fluX: .o.oooieieieeeiiieeeee e 2.64
Leakage path: ........ ..5.10
Leakage reactance: ............. .2.65
Least significant bit (LSB): .3.48
Level converter: .........ccoccecerenuenee. .29.9
LF (frequency range classification): 2.19
Licensing: .......cccocevivveiivinccincineennns . L5
Light-emitting diode (LED): 3.23

Circuit design: ...... 3.23

Electroluminescence: ..... ..3.23
Lightning (SOUrce of NOISE): ....cceeveuereriirerienienieieieeeeeesesesiene 19.31
Lightning protection

Cable entrance panel: ............cocecverinenienenenieeeecsee e 28.10

Lightning arrestor: ........cceoeeeeirenierieniesieieeeceitee st 28.9

Suppliers: ............. .28.10
Limiter (amplifier): 3.5,8.7
LIMItING: oottt 3.5
LiNE LOSS: vttt 20.4
Line of sight propagation:

Linear (system): ..............

Linear amplifier: ........ccocevevenenieiiinirneresereeeee 13.26ff, 17. 2
Liquid-crystal displays (LCD): ..c..coevievieirininineneresieneeeeeees 3.27
Lithium-ion battery

CRATZING: .eviiteiieieieieteee ettt 7.40
Litz wire: ............... 2.50,5.6
Loading (antenna): 21.25
Lock range: ......ccccecveenninne 9.32
Log (logarithmic) amplifier: 3.47

Log (on-air activity): 1.9

Logbook of The World (LOTW): ..ccooiiiiieiiieieceeceee e 1.14
Logic analyzer: .. 25.36
Logic probe: ............. 25.36
Logic-gate oscillator: .9.26
Logical operations: ...... ... 4.51f
Long-path propagation: .. 19.17
LOOP QNEENNA: «....ouiiiiiiiiiieieieteeee ettt 21.39
Loss
Filter inSertion 1OSS: .......cccoecvrueienmeereeiirieenreereesee e 5.13
Loss angle or tangent (0): .......cccoveverierienieieiineeenenesesee e 2.28
L 0SSES (TAdIALIVE): .veevvieviereeerieiieieeeeeteeteeeeteeeesveeve e e e sreesaesaeeseeas 5.10
Lossless and 10SSy COMPIESSION: ......ccveeeueeieieeeeerienieniesienieseeeenea 16.4
Low-pass filter: ........ccccoeveennne. 35,11.2
DC MOLOTS: ..ttt 27.37
REL oot 27.3,27.23
Telephone RFL: ..o 27.33
Lowest usable frequency (LUF): ..o, 19.9
LTSpice by Linear Technologies: . 6.2,17.11
LUF: i .. 19.9
Lumped lements: .......c..ccceeirueriinerienieieieieeceesee e 5.1
Lumped-element (LC) filter: 115
LZW COMPIESSION: ...veiiiiiiiiiinieieteieieteteie et 16.4
M
IMFACTOT: ottt 19.9
MACTOS: .evevvveeireeneniereenene .16.5
Magnetic circuit analogies: .2.32
Magnetic field: ................... .2.31
Electromagnetic wave: .19.1
Gauss (G): ..eeeveeeeen. .2.32
Hysteresis: ......ccccoceverenenne 2.34
Magnetic field strength (H) .2.32
Magnetic flux: ......cccceeeveennene .2.32
Magnetic flux density (¢): .2.32
Magnetic flux linkage: .......... 2.34
Magnetomotive force (MMF, 3J): .2.32
Mean magnetic path length: ..... ..2.32
OErsted (O8): .uviiieiieeieiieieeeete ettt st et 2.32
Permeability (LL): .ecoeevereenienienieeierteeetesteeeteee et 2.32
RF exposure: ........ .28.25
Right-hand rule: ..2.32
SAUTALON ..ottt 2.33
TSI (T): et e 2.32
Magnetic flux
MaXWEIL (IMX): coiiiieiiiiecieecie ettt re e 2.32
WEDET (WD) ettt 2.32
MaAZNELISINL .ouiiiiiiieiieiiecee ettt 2.31
Magnetometer: ...........ceceeeeenene. .19.12
Magnetomotive force (MME, J): . .. 2.32
RelUCtaNCe (TR): vooovveeereeieeeeeeee ettt e re e 2.33
MagnetoSphere: ..........cccoeiviiiiiiiiiiiic e 19.6
Magnetron: ........ccceeeeeenene ..9.29
Magnitude response (filter): . 112
Manuals, EQUIPIMENL: ......cceruirierieiiieeeieeiertereseeeeeeeee e 26.14
Marine DAttETY: ....ccoocviuiririiiiiriiniinieteceeee et 7.44
Marine layer: ........ . 19.26
Marker generator: ..... .25.10
Master-slave flip-flop: .....cccooevivinerenieee 4.10
MATCH by WOLYH: ..ottt 20.11
Matchbox (see Antenna Tuner)
Maunder Minimum: .......ccccoevvevieiiiinineneneeseeeeeee e eesnene 19.10
Maxim, Hiram Percy: ........coccocevirineniiiiiiinenneseeeee e 1.1
Maximum usable frequency (MUF): ........cccoviviiiiiiiniiniii 19.8
Prediction: .......cccoceceveirveiienennn. .. 19.20ff
Maxwell (Mx): .. .2.32
IMEZEET: .ttt bt 7.30
MESFET: ..ottt 3.21
Metal-oxide semiconductor (MOS)
Integrated circuit (IC): .....ccocovivinineniniciciceceeeee 4.16
Metal-oxide varistor (MOV)
SPECIfICAtIONS: .....evviiiieieicieieeetece e 22.37
Meteor
SCAETT vttt 19.15
SROWET: . 19.16



Meter
Digital panel (DPM): .. 257
Internal resistance........ ..253
Panel: ................... .25.6

Protection diodes:

Resistance: . .25.6
Scales: ........ ..25.7
SHUNT ...t 25.5
MeterBasic by WAENE . 17.49,25.7
Method of moments: ... 21.21
Metric units: .......... ..22.54
MF propagation: ..........c.cceeeveveeenenne 19.32
MF (frequency range classification): ..........cccceceevererininienienieniene. 2.19
MFSK (see Multi-level FSK)
MICROCAPY: ..ottt ettt 6.15
Microcontroller: 4.23ff
CPU size: .......... .4.24
Development tools: .4.25
FLASH memory: . .4.26
VO: i .4.21
I/O requirements .4.24
Interfacing: . .4.22
Memory: .... .4.24
Peripherals: ... .4.24
Programming: .4.25
Resources: .. ..4.26
SEIECHNZ: ittt 4.24
Microphone
AMPLFICT: .ot 13.10
Types of: ....... 13.10
Microprocessor: . 154
IMECTOSEIIP: vttt ettt 11 29
Microwave
Construction techniques: ... 23.26
Microwave band designations: ........c..ccecceveeveereeniereenieneeneeneennes 25.28
MICTOWITE: ..ceininieiiiieieieeieeieeeceeseeee e .4.20,4.21, 145
Military Auxiliary Radio Service (MARS): ....cccoviiiiinenieicinee 1.19
Minimum discernable signal (MDS): . 25.21,25.29
Minimum-shift keying (MSK): ......ccoooiiiiiiiiiineeeeeee 8.10
MIITOr SCAlE, MELET: ...vvveiiieeiieeeeeieeee ettt e eaae e eeaaes 25.6
Mix (ferrite): ......... 2.53,5.19
Mix, Tom 1TS: .. . 14.1
Mixer: ... 10.1ff
Diode: . 10.18ff
Diplexer: ........... 10.22
Double-balanced: . 10.20ff
Dynamic range: . .. 10.14ff
EQUations: ......ccoovevieieiiiiieeneenesteeeteee e 10.3
FET: oo 10.17ff
Gain controlled amplifier: .. 10.16ff
Gilbert cell: .........ccoe.ee. .. 10.26ff
TMAZE: oo 12.4
Image-rejecting: 12.12
MOSEFET: ......ccccceununne 19.29
NE602/SA602/SA612: ......... ..10.30ff
Nonlinear signal combinations: ...........cccccceveiveernenireennenene. 12.3
References: .....c.cccccceveervenennee 10.35
Switching: .. 10.18ff
Tayloe: ....... 10.28ff
Transistor: ..... .. 10.241f
MiXing PrOAUCES: ...couveuereieiiitiriiterteteee ettt ettt st eeneas 10.4
MixW digital communications SOftware: ...........cccccecevvercnrenennene 16.12
Mobile
Antenna impedance matching: .........c..cocceevieveeieienienenenenenne 21.50
Antenna mouting: ................. ... 21.50, 21.54
Antennas (HF): ........... ....21.45
Antennas (VHF/UHF): ...21.54
Ground losses: ............ ...21.50
Impedance matching: .........cccceeveriineniienieneneeeeeeeeeenn 21.51
Remotely-tuned antennas: .............. ...21.49,21.51
SSB and CW antennas at VHF/UHF: .............cccccocnnininnn. 21.54
Mobile operation: ........c.ccccevevererennns ....29.916f
Air bags: ........ ...29.11
Amplifiers: ........cccceueeee. ... 29.12
Automotive iNterference: ........occvvererreereeereereereserenieennenes 29.13

Cables and Wirlng: .......cccooeveerierienieieieesieeee e 29.10ff
Mounts, control head:

Operating techniques:
RFI:

ShOCK MOUNTS: ..ottt 29.9
VHF/UHF propagation: . 19.27ff
Mode (digital): .......ccecueneee .16.1ff
Modem: ............. .16.17
Modes.......cocerereenenne. 8.1t
Typical bandwidths: . 129
Modulation: .............. 8.1ff
ACCUTACY? vttt ettt ettt ettt 8.21
Amplitude (AM): ....cccoveveueneee 3.5, 8.3, 10.5ff
Amplitude-shift keying (ASK): ......ccooviviiviniiiniiiciciene 8.8
ANALOZ: ettt 8.3ff
Angle: .o 8.6ft, 10.9ff
Continuous wWave (CW): ..occvivieviieieeeieeeee e 8.8, 10.6
DiIZItal: ..o 8.7
Digital signal processing (DSP) L15211F
Double sideband (DSB): ......ccouvieviiiiieeieeceeeeee e 8.4
Frequency (FM): ..ooooiiiiieeeeeeeeee e 8.6
Image: ... 8.18
Impairments 8.20ff
Linearity: ....... . 10.6
Multi-carrier: ........... .. 8.13
On-off keying (OOK): .....cooiiiiiiiiiincieiieeeeeeccee 8.8
Phase (PM): ..ottt 8.6
Products: .....cooiiiiiiiieeeece e 3.5
PULSE: e 8.9
Quadrature: ................ L8L1Iff
Single sideband (SSB): ...c.ooiiieieieeee e 8.5
TTANSINIIEET: ..veveviiiieteiet ettt 13.24

Modulation index

Modulatlon percentage

MEASUIEIMENL: .....veeuvieeievieieeteeeteeeeeeteeteeeeesteereeteeseersesseessenaeas 25.36
Modulator: .. ... 10.11f, 10.35

Balanced: ............. ...8.5,13.11

Balanced, MC1496: ........ccovveieieieieeeeeieeeereee e 10.33ff

T/Q: i 8.12, 15.22ff
MOIEX CONMNECLOT: ...eeuveeeeeeieiieriiereetenieeteseeeseessesseesessaesseessesseensens 29.6
Monolithic microwave IC (MMIC)

SPECIfICAtIONS: ..c.veviiiiiieiieieieeeee et 22.22

Moonbounce (see Earth-Moon-Earth (EME) communication)
MOTSE COUR: ..nniiiiiiiitieteet ettt 8.8

MOSEFET: ............. 3.12,3.20
Depletion mode: ...........c........ .3.21
Electrostatic discharge (ESD) .3.21
Enhancement mode: .............. .3.21
Pass transistor: ..... 7.17
POWET! <.t 3.21

MOSFET, RF Power
Data sheet parameters and ratings: ........c.ccocceevveieverencnenenne 17.28
Gate StruCtures: .........oceeeveereenenne 17.26
LDMOS vs VDMOS: ....... 17.27
RF power amplifier design: 17.26ff
Thermal design: ................ 17.28
Transfer characteristics: . 17.30
Voltage ratings: .... 17.27

MP3 compression: .16.4

MSFKI16: .....ccoueneee. ..16.9
Convolution code: ................. . 16.10
Fast Fourier Transform (FFT): . .16.11
Gray code: ....ccccooeeveerienennnene .16.10
Hamming distance .16.11
Interleaver: ........... .16.10
Modulation: ...... .16.11
Quadbit, NIbDIE: .....c..ceeiieiiiieeeeeee s 16.10

MSK (see Minimum-shift keying)

IMTO3: ettt 16.12

Error-correction: ..
LatenCy: .ooeeoieeierieieeteeee et 16.12



Navy MARS: .ot 16.12
Noise immunity: .. ... 16.12
Tuning error: ..... .16.12
Walsh function: .......c.coeeeeiecininineneneneeeteeeeeeeese e 16.12
MUF (see Maximum usable frequency)
Multi-level FSK (MFSK): ......... .. 8.10
Multi-protocol controller (MPC): 16.17
Multimeter: ......cccceeveveeveeccnnenne. 253
Input impedance: .25.6
Specifications: 255
Use of: .oeeenenene 255
Used and surplus: .......ccccceeeeverincncncnenennns ..25.6
Multimode communications processor (MCP): 16.17
Multipath propagation: ............ccccceeevevevineinnecneieeereeseenees 19.28
Multiplier, frequency: . 13.7, 13.22
MUTTIPSK: ..ottt 16.13
Multivibrator: .................. 4.12
Astable (free-running): .. 4.13
Bistable: ......ccccocevieiennne. 412
Monostable (0Ne-ShOt): .....cccveeeviieiriieiieeiee e 4.12
Mutual inductance (M): .....ccooveeviieieiieieeieeieeeee e s 2.36,2.62
N
N CONNECTOT: ..ottt ettt sttt 29.7
NAND Zate: ...coooiiiiiiiiiiiiiiiiic s 4.5
Narrowband and wideband FM: ..........ccccooiiininininiiieeeee, 8.6
Narrowband Noise: ........cccceeeeruereenne 27.14
National Bureau of Standards (NBS): . 251
National Electrical Code (NEC): .....ccceevieviiviirieieieeeeieeeesieeene 28.2
ADLENNAS: ..eenvieiiirieieeiieieete sttt etesteebesee e e tesbeenseeseesbeesaessnenne 28.8
National Institute of Standards and Testing (NIST): ..
National Recognized Testing Laboratories (NRTL): .. .. 28.
National Traffic System (NTS): .c.cceviiiiiiiiiiininneeecee 1.19
Navigation data: ........ccoceeveriririnierieeeeeeeeee e 14.7
NE602/SA602/SA612 mixer: ..10.30ff
Near fleld: ...c.ooiiiiieieeee e 25.37
Near-vertical incidence skywave (NVIS): .......cccccecinnine 19.9,21.14
NEC modeling engine: .........ccceeeeerererienienienienieieeeceiesesesaennens 21.21
Negative resistance: ...94
INEPET: ettt et sttt ettt s sae e 20 7
INELLISE: ettt ettt sttt et sae e 6.6, 6.17
Network
WITELESS: .ottt 4.29
Network analyzer: . ..25.254F
NEULraliZAtiON: ....couevviriiriiieieieieite et 17.21
NiCd battery
CRATZING: .eveitiiieieieietee ettt 7.39
NiMH battery
CRArZINg: ..oooveeieeeeeee ettt 7.40
NIST: oo .. 25.1
NIST traceable standard: . .25.1
Node (circuit): ................. 2.7
Noise: ..cceoveeeenee. 5.30ff
Atmospheric: . .12.17
Background: .. .5.33
Bandwidth: .... 12.17
Broadband: . .27.14
COSIMIC, ittt ettt sttt ettt ettt sbe e e 19.31
Effects 0N reCeIVErS: ......ooueiieririiienieieieeeeeeee e 12.17
Factor (F) or Figure (NF):
Friis formula: ................. .
From 10SSES: ..cc.eovuiiiieiieiieieetecee et 5.31
GAINE ettt st sttt 5.31
Galactic: .. 12.17
GaAP NOISE: ... 27.15
Generator, use in transmission line measurements: ..20.9
Ignition: ......... 27.38
Image response: .......... 5.32
Immunity (digital IC): . 4.14
Johnson noise: ........ccceeee. .3.28
Johnson, JohnsON-NYQUISt: ......ccccoererierienieieinieeceseeeiene 5.30
Man-made: .......ccoceeveneenen. 12.17, 19.30
Narrowband: ........coceeieierieniieeeeeee e 27.14

Noise blanker (NB): ....cccvioiiiiiiieieceeeee et 12.27

Noise limiter (ANL, NL): ...ocooooiiiiiieiieeeeeeee e 12.26
Of cascaded amplifiers: . .

Of preamplifiers: ............ 5.32
Phase NOISE: ...cveeviieeiiieiieecie et e 12.17
Power: ........... 5.30, 12.18
PUlSE NOISE: ..vieeieiieiieiieieeie ettt 12.26
Signal-to-noise ratlo (SNR) . 3.28
Simulation: .........cceeeeeverieennnne 5.17
Sun: .. ..5.32
TEMPETALULE: .....eveienienienieiieieeiteie ettt ettt sbenaeeene 5.30
Thermal: ......cccoooiiiiiiieeeee e 12.17
Thermal noise:
White: .....coooviiiiiee .
Wideband, transmitting: ..........cccceceverinenenienienieieieeeeeenes 13 16
Noise bandwidth: ........ccccccoeiiiiiieiiiiiieeieece e 25.30
NOise faCtor (F): ...oooviieciieiiieeieeeeeeceeeee e 3.28,5.31
Noise figure (NF): 3.28,5.31, 12.18, 25.30

MEASUIINE: ...oviiiiiiiiiiieciececee s 25.26
Relationship to noise temperature: . .22.43
NOISE flOOT: <. 12.1

Noise reduction
Noise reduction (NR)

DISP: et 12.28
Pulse noise:
INOISE SOUICE: ....euvvimirenirieiinieteneeteteteeetee e ebeeebeseseese e ssesenees 25.26
Noise temperature
Relationship to noise figure: ..........cccocevevevienienieieiiniinenenene 22.43
Nominal ValUe: ........coovviiiiiiiiiiieieieeeeeee e 24,222
Non-inverting amplifier:
Non-linear junction: .... .
INOR ZALE! ..ttt 4 5
Northern California DX Foundation (NCDXF): .........cccceeevvenee.. 19.21
Norton equivalent Circuit: .......c.ccccecevevercnnenne. .. 2.10
Norton’s Theorem: ......... .2.10
Notch filter: .............. L11.2
NTSC (analog TV): .. .8.18
Number systems: .. L A2ff
BInary: ....coooooiiiii e 4.2
Binary coded decimal (BCD): .....c.ccoecevininininincicicicieeee, 43
Conversion teChNIQUES: ......ccevveieieiiiiieiiereseseteeeeeereeeaen 4.3
Hexadecimal: .......cccoocevieininieinieineieeeceeee e 43
Numerically controlled oscillator (NCO): .....ccccovevveveininenennenne 15.17
NVIS (see Near-vertical incidence skywave)
Nyquist
(@55 17w o) 1 RSP 8.10, 15.6ff
Frequency: . 3.49, 8.10, 15.6ff
RALE: o 3.49, 15.6ff
NyqQuist fIEEIT ..ot 8.17
Nyquist sampling theorem: ..........ccccevveruerieieiinenenenesesese e 3.49
o
O WAVE! ettt 19.9
Occupied bandwidth: .. 8.
OETSIEA (O€): wvveeeveeeereeeteeeree et et eete et eetee e e eaaeeeteeeneeeeneeereeeens 2.32
OFDM (see Orthogonal frequency-division multiplexing)
Off-center fed dipole: ........cocevivererienienieieieeeeeseeeee 21.7
Offset quadrature phase-shift keying (OQPSK): .. 8.12
ONRM () 1ot 23
ORMS JaW: ..ot 2.3
Power formulas: ..........cccccoveeiniinniniiccee 2.12
Ohmmeter: ...............
Oil-filled capacitor:
OLIVIAL ettt ettt sttt ettt e 16.12
MESK: o 16.12

Orthogonal tones: .

On-off keying (OOK): . 8.8,13.2
Open-collector OULPUL: .......cevveviirierieiiieieieeeeee e 3.45
OPen-Wire liNE: ....cocceviiuiriiiiniinieneeeeeetee e 21.7
Operational amplifier (op-amp): ..3.42
Active filter: ......ccoceceveiniiniiiine ... 3.46
Common-mode rejection ratio (CMRR): ... 3.42
COMPATALOLT ..eeniiiiiiieteiieiteie ettt sttt 3.44
Compensation (frequency): ..3.42
Difference amplifier: ...........cccooevirininineniiieeeeee 3.44



Differential amplifier: ...........cocociiireniienieeeeeeee 3.44
GaN e .342
Gain-bandwidth product (Fp, GBW): . .3.42
Input and output impedance: .......... .342
Input bias current: .............. .342
Input offset voltage: ....... .342
Instrumentation amplifier: .............. .3.44
Inverting and non-inverting amplifier: .3.43
Log amplifier: ........cccccevevvenenennnne. .347
Open-loop gain: .3.42
Peak detector: ..........ccccveivieinennnne. .3.47
Power-supply rejection ratio (PSRR): .3.42
Rail-to-rail: .....ccooceceneiniiniiienns .3.42
Rectifier circuit: ..3.46
Specifications: ...... 22.32
Summing amplifier: .3.44

Summing junction: ..
Transimpedance: ..
Unity-gain buffer:
Use of feedback: ..

Virtual ground: ...............
Voltage-current converter: ..
Voltage-follower circuit: ....
Optoisolator: ........ccceceeueee
Circuit design: ........cccceeuene. .
Current transfer ratio (CTR): .3.23
OR gate: ...coceevveveeiinieieeeee .. 45
Order (fIIlEr): ..vevvveeerieeieeeree et 11.3
Orthogonal frequency-division multiplexing (OFDM) 8.13
OSCIIALION: ..ttt 34
Oscillator
Active device SEIECHION: ........cocevuirverienieieieieeeicecee et 9.17
Audio frequency: ........ 25.16ff
Capacitor selection: ........... 9.15
Cavity resonator oscillator: .9.28
Crystal: ...ocooveverineneneenne 9.191f
Crystal circuits: . 9.221f
Crystal test: ....cccevvevverveeeennene . 1127
Dielectric resonator 0SCillator: ........cccoccoevveeneenecnnennieinenenn 9.28
Disciplined: .......cccceevveveennene 25.11
Feedback loop: .. ..93
Inductor selection: .9.17
LC circuits: .....cceeueene. .9.9ff
Logic-gate oscillator: .. 9.26
Negative resistance: .............. .94
Numerically controlled (NCO): ......ccccccvviineinniiiiiiceene. 15 17
Phase noise: ......cccoeeevvvveeennenn. 9.5ff, 12.17
RC CITCUILS: ittt 9.11
Resonator: ..... ...9.3
Shielding: ... 9.19
Start-up: ...oooceeeenenieneeee .94
Temperature compensation: 9.18
Transmitter: .........cccceeveeeeee 13.22

Troubleshooting: ..
Twin-T, audio: ......
UHEF and above:
Variable crystal oscillator (VXO):
VFO construction:

Wien bridge: ...............
YIG-tuned 0SCillator: .........cccoceveririinienieieieieerceeeccee 9.28
Oscillators and Synthesizers
Glossary: .... .9.46
References: ..9.47
Oscilloscope: ......... 25.111f
AC MEASUTCINENIL: ....evvveneieiieniieieeiteriteteeite et st et et sieeseesaeeee 259
Analog: ...... .25.11
Buying used: .25.16
Digital: .......... .25.13
Dual-trace: ......ccccceveveenen. .25.12
Features and specifications: 25.151f
Probes: ......cocoeviniiiinien. .25.14
Rise time and bandwidth: 25.13
Use for troubleshooting: ...........ccocevererienieiieiinieieeseseeiene 26.4
Use of: ........ ..25.14ff
XY MOAE: oottt 25.13

OSI networking model: ..........ccoeieiiriiiiiinieee e 16.17
Layers: .......... .16.17
Protocol stack: ..... . 16.17

Out-of-band emissions: .27.4

Overmodulation: ...... .10.5

Overshoot: ...... 11.5

OZONOSPHEIE: ...eeiiiiieiieiieiieteeteete ettt 19.6

P

P et 16.29
APCO-25: oo, ... 16.29
Continuous 4-level FM (C4FM): .............. ... 16.29
Improved MultiBand Excitation IMBE): .........cccccovinininins 16.29
TRLIAL ettt 16.29

Packet error ratio (PER): ....25.37

Packet radio (AX.25): . ... 16.23
APRS: o 16.24
CIUSLET? vttt 16.23
Digipeater: . ... 16.24
FTP: ....... ... 16.24
KISS: et 16.24
Packet bulletin-board systems (PBBS): ........ccccoeoeininncnens 16.23
TCP/IP: e ... 16.24
TNC interface: ... 16.23

PACTOR: ..ottt 16.18
Contact fIOW: ....ooviiiiiiiiieieiee s 16.18
Link establishment: . ... 16.18
PACTOR-I, 11, -11I: ... 16.18
PACTOR-III link establishment: ..........ccccoeeevierieninieeneniennen. 16.19
Speed COMPATISON: ....oveieuieieiieiieiieieeie et 16.18

Panadapter: ................. 25.24

Parallel I/0 interface: ..... ..4.20, 4.271f

Parallel-bridge CONVEIter: ..........c.ccccvviviiiiiiniiiiiiiincccecnes 7.25

Paramagnetic: ......ocveveeeiriiineieee e 2.31

ParasitiC: ...oo.vevuieieiieie ettt 5.1
Capacitance (stray): ....... 5.3,55
Capacitance of IndUCLOTS: .........ccccovviiiiiiiiiiniiiiiiiccce 5.6
Effect on filter performance: ..........cocooevevierieieieeneneneneniene 5.13
Effect 0n Q: oot 5.8
Effects of parasitic characteristics: ......c..c.ccooevvererenenenienieeeenne. 53
General component model: ...........ccocccoviiiiiiniiiiiiniice 53
TNAUCLANCE: ..ot 5.3,5.17

Inductance of capacitors:
Inductance of resistors:

Inductance per inch of Wire: ........c.ccceviviiiiniiiniiiiiiice, 53
Inter-electrode capacitance: ...........coccecevveeirerienenenieniesieeeeenes 5.6
Leakage conductance: .............coccccvueuiviniiiiiinieiniicicccces 53
Oscillation: ................. 17.23,17.34
Package capacitance: ..........cccoeeviiiiiiiiiiiniic 5.6
Parasitic SCR: ..c..ooiiiieieeeeeeee e 3.27
Radiative losses:

Resistance: .......

Self-resonance:

Parasitic SUPPIESSOL: ....co.evuiruirieieieieiieiieieeie et 17.24.17. 32

Parasitics (0SCIllation): ..........ccecevveeviieeieeiieeeeeecee e 27.4,27.12

Part 15 devICes: ...cceeieirieiiiienieierteieee et 27.4

Part 18 deVICeS: ...ccueeiiiieiieieeiieieeteeete et 27.4

Passband (fIlter): .....ccceeveeviieiieieieeeeeeee e 11.2

PC board material, FR-4:

PC board construction: ... ..23.

PC board layout: ........ccccccoviiniiiiiiiniiiii 6.15ff
Annotation, forward and backward: ...........cccccoevvvieiiiiiieiiennen. 6.17
Annular ring: ... 6.18
Auto-placement: ............... ...6.20
Auto-router (AULOTOULINE): ..c.ceevverrerrerrerienieieeeiieenesresresseneenens 6.22
Bill of Materials (BOM): .....cccoeuieiieiieieeieeeeieceeesreeie et 6.17
Board house: .......ccccceevennnee. .
Component and solder sides:
Component fOOLPIINL: .......cccveuiiviiiiiiiiiiiiicice e 6.16
CoPPer fill: .o 6.23
Design Rule Check (DRC): .

Double- and multi-layer: .. ... 6.
DIl fILE: oot 6.24
EXCElION fI1€: ..uvivieiieiieiietecteeteeeetee ettt 6.24




Gerber file (RS-274X): .oooeoirieirieinieieeeccncereeseee e 6.23
Net: .. 6.16
Netlist: 6.17
Panelizing: .... 6.18
Photoplotter: ........ 6.24
Plated-through hole: 6.17
RF interference: ...... 6.22
Routing (traces): .. 6.20
Silkscreen: ......... .6.18
Software: .... 6.15ff
Solder mask: .......ccccceeeene 6.18
Surface-mount component: 6.17
Symbol library: .................. 6.16
Through-hole component: . 6.17
Tin plating: .......cceceverveneenee. 6.18
Trace current limits: .... .6.23
PCB fabrication services: ....... 6.17ff
Peak and peak-to-peak values: .. 2.19
Peak detection: .......c..ccceeueee. .35
Peak deteCtor: ......cccoiieririirienieieteteee e 3.47
Peak envelope power (PEP): ..... 2.21,25.19
Peak inverse voltage (PIV, PRV): . 3.15,7.11
PeAK POWET: ..ottt 2.19
Peak surge current, Igyrgg: L 7.11
Pedersen ray: ........ccccceeeenene 19.16
Peltier effect: .. .2.70
Pentode: ....c.ooiiiiiiiiiie e 17.5
Performance requirements: 3.31,6.2,11.11
Period: ..o 2.16
Permeability (p): .2.32
Ferrite: ....cccoovveeieneenen. 5.19
Of magnetic materials: .2.33
Phase: ...ccooveiviniiiene 2.17
Lag and lead: . 2.17
Phase shift: .................. .33
Phase angle (impedance): .2.44
Phase constant (B): ...cccceeeirerinienieieeeeeetee e 20.7
Phase detector: ......... 9.31,9.35
Phase modulation (PM) 8.6, 10.9
TTANSIIEEET: ..ttt ettt 13.8
Phase noise: ........ccccoueueee. .9.51t, 12.17
Frequency synthesizer: .. ..941
Measurement: ............. ..9.6
Reciprocal mixing: .97
Transmitted: ............ ...9.8
Phase response (filter): .... L 11.2
Phase-locked loops (PLL) 9.30ff
Capture range: ................ .9.32
Charge pump: ..9.36
Demodulator: .... 10.13
Dynamic stability: .................... .9.33
Frequency resolution (step size) ..9.33
LOCK TaNEE: ...oouiiiiiiieiieieeteeite ettt 9.32
Loop bandwidth: .. 9.31,9.33
Loop filter: .....ccooveveviieieieieene 9.32, 9.39ff
Measurement and troubleshooting: ...........ccceceevevenenenenenenne 9.44
Modulator: .......ccceeeveveenienieniennne. 10.11
NOISE: .eovevieverieniirieneeneeeenes .9.33
Phase (frequency) detector: .9.35
Phase detector: ................... .9.31
Prescaling: ...oo.oieeieieieieiece e 9.38
Reference oscillator: ..........ccceeeeene 9.32,9.39ff
Voltage-controlled oscillator (VCO): ....ccceeveevienienenienieieniene 9.32
Phased array: .........ccccecveeenencncnennens 21.68
Phasing line: ........ccocoiiiiiiiniiieee et 20.12
Phasing method (SSB generation): .. 8.5,12.12, 13.6
Phasor dia@ram: ...........ccocceierieieieieieceieee et 15.22
PhotoconductiVity: .......ccccooueiviiiriiiiieincceceeceeeeee e 3.21
Photoconductor: .... 3.8,3.21
Photodiode: .... ..3.21
PhOtOEIECIIICILY: ..vvevieeiitiiiitiieie ettt 3.22
Photoisolator (see Optoisolator)
PhOtOIESISTON: ...uieuieiieiiitieieiteeiee ettt 3.22

Phototransistor: . . 3.
OPLOISOLALOT: ..einiiiiiiiieieeteeee ettt e 3.23

Photovoltaic Cell: .....ouiviiniiiiiiiiiteeeceeec e 3.22
Conversion efficiency: .......cccoceeeeeevercnenncns 3.23
Open-circuit, Vg, or terminal, V, voltage: 3.22
Photovoltaic potential: ..........c.ccceeererenennne 3.22
Short-circuit current, Igc: 3.23
S0lar PaneL: ......ooveviiiiiiiie e 3.23

Pi network: ............... 5.26, 20.10
Impedance INVErSION: .........ccccccceveiveinieiinineieeeeeeeceseeenes 5.26
RF power amplifier: ... .17.10

PI-EL Design by WAENE: ......ccccooiiiiniininininineceeeeeenenene 17.10

Pi-L network
Component SEIECHON: .....c..ccueiruiririrerinienenieieieeeeee e 17.11
RF power amplifier: 17.10
Table of values: 17.12

PICAXE: .............. .4.23

Picket fencing: ..... 19.28

Piezoelectric effect: .9.19

Pilot carrier: ... .13.8

PIN diode: .. 3.15

Pinch-off: ... 3.12

PINOULS: oottt 3.7

PL-259 connector: ..29.7

Plasma freqUENCY: .....ccceieiiiriiiiiieieeeee et 19.8

Plastic
Repair and restoration: ..........ccceceeeeeeerierienienienieeeeeeeeeeeiene 26.38

PN JUNCHON: .ot 3.8
ANOAE: ...ttt 3.9
Barrier (threshold) vOltage: .........cccoveeeririnencnincnierccceeeee 3.9
CathOdE: ..ot 3.9
Depletion reZIoN: ........ccccceeeeuiieieinieiinieinececee e 39
Forward reSiStance: .........ceoereerieieieieieiieieeieeie et 3.9
Forward voltage drop: ........... .. 3.10
Fundamental diode equation: ............cccceceeirerinienenienieieeeeee 3.9
Junction capacitance: .. 3.15
RecoOMDBINAtION: ....cc.oiviiiiiiieieieieeee s 3.8
Response speed, recovery time: .. 3.15
Reverse breakdown voltage: ..........ccceveeviiniineniencnnienieneeiee 3.15
Reverse leakage current: ..........cccceeeeeeveeenencnenencnvennenne. 3.9,3.15
Reverse-bias saturation current, Ig: . 3.10, 3.15

PNPN DiOdE: ...ceviiiiiiiiiiiiiiitiscienteteeee ettt 3.10

Point-contact diode: ........... .. 3.15

Polar cap absorption (PCA): . .19.12

Polarity (phase): ................ 2217

Polarity (VOItaZe): ....ccceevirieriirieniinieieieteteee e 2.1

Polarization
Antenna: . ..21.2,21.55
CIICULALT ..ottt 21.56
Radio WAVE! ..oouiiiiiiiiiiicce e 19.9

Pole (transfer function): 34,11.20,11.23

Port, electronic: .... ....25.24

Portable operation: ..29.141f
Antennas: ......... 29.17tf
Power sources: ..29.141f

POtENTIOMELET? .....oueiiiiiiiiitirteteteteetet e 2.6
Taper (10g, AUAIO): ...ooveriiiiieieieeeee s 2.6

Powdered-iron core: . .22.12

Power: ......cocceveeninnes 211
Horsepower (hp): . 201
JOULE (J): ettt ettt ettt e s et e e e e 2.2
Station: ... ..29.2
Watt (W): ......... .. 211
Watt-hour (Wh): .....oooiviiiiiee e 2.11

Power density
SPECLIALL <.ttt 5.30

Power divider: 25.29

Power factor: ............ .248
AC MEASUTCINENIL! ...evieniiinieeiiiieeieeiteieete sttt eete st ebeseeseeeaenee 25.8

Power filtering
Bleeder reSiStOr: ......ooueieieiieiieiieieeieie et 7.12
Capacitor-input: ........ccceeeeee 7.13
Choke inductor constant (A): 7.14
Choke-input: ......ccccevevveveunnne 7.14
Swinging choke: ..... .7.14

Power strip 10ad rating: ........coccoceverenienienieiiieeeeeeeeesee e 28.2



POWET SUPPLY -ttt 7.1ff
Fault symptoms: .............
Use for troubleshooting:

Power supply regulation: ... 7.12
Crowbar OVP circuit: ... 7.20
Foldback current limiting: . 7.18
Linear regulator: ................ 7.16
Load resistance: ... 7.12
MOSEFET: ..o 7.17
Over-voltage protection (OVP): 7.20
Overcurrent protection: ............ 7.17
Pass transistor: ........c.cocceeeuenne. 7.16
Pass transistor power dissipation: 7.16
Remote sensing: ............. 7.16
Series and shunt regulator: ....... 7.15
Three-terminal voltage regulator: 7.18
Voltage regulation: ................... 712
Zener diode regulator: ...........coevererenienieniiiee e 7.15

Power-line noise: ............. .27.15, 27.18ff
Cooperative agreement: ........c..eceeveererreruerueriereeeeeeenesesensenne 27.22
Corona discharge: .......... .27.21
Noise-locating equipment: . .27.19
Signature or fingerprint: ..... .27.20
Ultrasonic location: ........ .27.19
Utility complaint: .... 27.18

PowerPole, Anderson: . .29.6

Powerstat (transformer) .. 2.66

Preamplifier: .......c...c...... 12.18
NoiSe: ..ovevvrvenneee .5.32

Precipitation static: 19.31

Precision (value): ............ ...24

Precision rectifier CIFCUIL: .....cc.eovevverieieiieieieeececnesesreseee e 3.46

Precision resistor: ............ 24,222

Prescaler: . 9.38,25.9

Preselector: ... 11.1

Primary battery: .......cccoevirinininiereeee e 7.32

Probe
Logic........... ... 25.36
Oscilloscope ...25.14
RF: ...25.18
Sniffer: ..25.22
Voltage: ...... 25.22

Processing gain: 8.14

Product detector: .........ccccecerennnee. ...85

Programmable Array Logic (PAL): ....cceoieieirieiiieeeeeee 4.20

Programmable gate array (PGA): ....cccccevvvvivieninnincnenene. 3.27,4.22

Programmable logic device (PLD): . .4.19,4.22,15.3

PropLab Pro propagation SOftware ........c..c.ccoceeeveeveeenencnenennens 19.22

Propagation: ..........cccceceeviiinenienne. 19.1ff
Back- and sidescatter: . . 19.18
Below AM broadcast: . 19.32
Chart: ....occoveviriieene .19.19
D layer: .....ccocoeunee. 19.13
Delay (digital circuit): . .44
E layer: ....ccoovvivenenne 19.13ff
Emerging theories: 19.19
Flayer: .............. 19.16ff
Forecast: .. 19.20ff
Glossary: .... .19.31
References: 19.33
SKY WAVE! ettt 19.6ff
Software: .......cccceeenee 19.21, 19.22
Space COMMUNICALION: ....oveuieuieeieiieiieiieierieteiee et 19.30ff
Summary by band: ...... 19.4ff
Tropospheric: ....... . 19.22f
VHE/UHF mODIle: ....ocooveveiiiiiiiiiciciciineevcccceeeenenen 19.27ff

Protocol, digital
APRS: s 16.24
Automatic repeat request (ARQ): .16.2,16.17
B2F: ........ .. 16.26
Broadcast: .. .16.17
CLOVER: ..o .16.20
Connected and connectionless: .16.17
D-STAR: . ... 16.27
G-TOR: ettt 16.20

MULHCASE: ..ottt 16.17
P25 e ... 16.29
Packet radio (AX.25): ... 16.23
PACTOR: ............... .. 16.18ff
RMS: ... ... 16.26
SMTP: . ... 16.24
SEACK: ittt 16.17
TCP/IP: .. 16.17,16.24
TELNET: ...ccoiiiiiiiieee, .. 16.24,16.26
Terminal node controller (TNC): .. 16.17
UDP: ..o ... 16.17
Unicast (point to point): . ... 16.17
WINMOR: ........ccceeeee .16.22
PSK31: i ... 16.8
BPSK, QPSK: ...... ..16.9

169

Convolution code: .
.. 16.9

Dibit: ..o,

Envelope modulation: .... .. 169
Phase-shift modulation: . .. 169
PSK63, PSK125: ............ .. 169
Varicode: .............. ..16.9
Viterbi algorithm: . .16.9
PSPICE: ................... 6.14
Public service: .......cccecevvenuenne . 1.18
Public-address equipment RFI: . 27.34
Pull-up resistor: .... ..3.45
Pulse modulation: ...........ccceeiriiinierieeeee e 8.9
Pulse noise reduction: ...........c....... 12.26
Pulse-amplitude modulation (PAM): 8.10
Pulse-position modulation (PPM): .. .. 8.10
Pulse-width modulation (PWM): ....c.ooouieiiiiiieieeie e 8.10
Switchmode power conversion: 7.22,7.26
Push-to-talk (PTT): ..ccooiriiiieieeeeceeee et 13.29
Q
Q SECHIOMN: .uviieiieiieiietieeteete et et e et et e te e e e s teesbestsesseessesseessessaesennns 20.12
QAM (see Quadrate amplitude modulation)
QRP (LOW POWET OPETatiNg): ..c..evveververeenienienieieeieeieeeesresieneeseeeeneas 1.15
QSL card: ..oovveeveieieeieee .. 1.14
Quad antenna: .......... .21.39
QuadNet by WAENE: .......ccccoiiiiiiiiininenececeeeeeeee 11.21
Quadrature amplitude modulation (QAM): ...cccooevieieiininininee 8.111ff
QuAdrature deteCtOr: ........c.eevieruirieriierieeieneeie st eteeee e eee e ee s 10.12
Quadrature phase shift keying (QPSK) ..8.12,10.24
Quality factor (Q): .....eceeireriririerieieeeeeteee e 2.49
Amplifier tank CIrCUIL: .....cocovviriiirieeeceeeee 17.9
Loaded: ....cccocvevevvennee.
Loaded and unloaded: .
Of COMPONENLS: .....oviiiiiiiiiiiicicc e 2 49
UnIoaded: ....co.ooveriiieieieiee e 2.55
QUANTIZALION ...eevieiieiieieeiieieete ettt 15.6ft, 15.9ff
QUANtiZAtion EITOT: .....cccveeveeieeriesreeieeeesreeaeeeesaeenenns 3.50, 15.2, 15.10

RaAIANS: ..ooiieiiiiieeeiieeeeee e 2.17,11.4
Radiated emiSSIONS: ....c..cccvieiiiieeiieiiieeieeeee e eciee e e sreeevee e 27.6
Radiation
Tonizing and NON-10NIZING: .......cccovevviruinienieiiieieieieieceeeaee 28.20
Radiation INVETSION: .....ccccueecieriieierienieeieneeieseeseeeeeseesesaesseenns 19.24
Radiation pattern: ..... 21.4,21.56
Radiation resiStance: .........ccceeevereervervveseerveneesennns .21.2
Radio Amateur Civil Emergenecy Service (RACES): ................... 1.18
Radio direction finding (RDF): .......ccccocooinininenienne. 1.17, 21.66ff
Doppler Shift: ......cccoouevieiiiiiiiiiiceeeeecee e 21.71
Electronic antenna rotation: 21.69
Methods at VHF/UHF: ..... .21.69
) 2331 .27.18
Switched antennas: 21.70
Time of arrival: .... 21.70
Radio frequency (RF): ................. 2.18
Radio frequency interference (RFI): 2711t
AC line (brute-force) filter: ...... .27.24
AErnator Whine: ........ccecvevievieeceeneeieseeieeeeseesve e seeeneseeens 27.37



Audio equipment:
Audio filter: ...
Automotive:
Bypass capacitors:
Choke placement:
Common-mode:
Common-mode choke: ........cccccoeeviniininiinieniieeeeeeee
Computers and accessories:
Consumer Electronics Association (CEA):
Cooperative agreement: .
Corona discharge: .......
Differential mode: ...
Differential-mode:
Electric fence:
Electric vehicle (EV): .
Electrical noise:
Fundamental overload:
Glossary: .
Ground:
Ground loop:
Ground-fault circuit interruptors (GFCI)
Harmful interference: ..
High-pass filter: ..........cccc.....
Hybrid-electric vehicle (HEV):
Identifying: ......cccovevevieeenene
Ignition noise:
Immunity: ...ooooooeveneneeeeee
Intermodulation distortion (IMD):
Keeping a log: .....cccceveeveeneenicnnnne
Locating source of:
Low-pass filter: .......
Non-linear junction:
Notch filter: ..........
Path:
Power-line noise:
Product review testing:
Public-address equipment: .
References: ...
Source:
Speakers: ....
Survival kit: ...
Susceptibility: ...
Switching supplies
Telephone: ............
Transmitters: .....
Troubleshooting: .....
Ultrasonic location:
Utility complaint: .
Victim:
Radio horizon: .......
Radio propagation:
Radio spectrum: ....
Classifications: .....
Radiosport (contesting): ..
Radioteletype (RTTY): ...
AFSK, FSK: ............
Baudot code: .....
Diddle character: ..
F1B versus F2B: ..
Fading: .....ccccocevenenene
Inverted or reverse shift:
Keyed AFSK:
Mark: oo,
Minimal shift keyed (MSK): .
Shift, LTRS and FIGS: .......
Shifts: ..
Space: ....coceveeienienienne
Spotting an RTTY signal:
Start and stop bit: ...........
Terminal Unit (TU):
Tone pair: ......cccceeeeeenene.
Unshift-on-space (USOS): .
USB and LSB:
Rain scatter: ...
RAMP WAVE! .ot 2.16

Rate of change (A): ...cccoieiiiiiieeeeee e 2.34
Rayleigh fading: ....... 19.27
RC time constant (t): .2.25
Reactance (X): ......... .2.27
Capacitive (X¢): .ooovevneeee .2.27
Chart versus frequency: . .2.40
Complex waveforms: ..... .2.43
Inductive (X[): wovevverennene. 2.39
Like, in series and parallel: .2.40
Ohm’s law for reactance: .. 2.39
Unlike, in parallel: ......... .2.42
Unlike, in series: ..... . 241
Reactance modulator: .. 10.10
Reactive power (VA): .. .. 2.48
Reber, Grote WOGEZ: ......ccovvviieiiieeeeeee e 14.1
Receive converters
VHF and UHF: ....ccocooiiiiiiiieccceneeeeeeeveeeeaes 12.29
Receiver
Automatic gain control (AGC): .....cceceverenienienieieieieeeee 12.23ff
Bandwidth, various modes: ......... L1271
Beat frequency oscillator (BFO): L1222
DIrect CONVEISION: .....ccuevueieieieiiiiniinieniestestcseeeet e 12.3ff
Dynamic range: .... 12.1, 12.19
FIME ottt 12.28ff
Frequency accuracy: .25.33
Frequency stability: .25.33
Front end: ......cccoooieiiiiiiiieecee e 12.2
IMAE: oo 12.4,12.9
Image rejection: ... .12.9,12.12, 12.19
Intercept point (IP): ........... . 10.16
Intermediate frequency (IF): ........... L1222
Intermediate frequency (IF) selection: . 129
Limiting, FM: ....ccooooiniiiiniiiiiens .12.29
Noise and sensitivity: . L1217
Noise figure: ........... .12.18
Noise floor: ... . 121
Preamplifier: . .12.18
SEIECHIVILY: .oviiiriiriiiiietet ettt 12.1
Sensitivity: ...cccoecevveererenienene 2.1,12.17,25.29
Software defined radio (SDR): ....c..cocvveevviieriiiiieeie e 15.25ff
Superheterodyne (superhet): ....... 12.2, 12.71f
Third-order intercept point (IP3): .10.16
Troubleshooting: ......c..ccccceveeueenne .26.25
Two-tone IMD test: . . 10.16
UHF and microwave: ........ 12.30ff
Up- and down-converting: 12.19
VHF and UHF: ................. . 12.28ff
Reciprocal mixing: 9 7,25.31
RecOMbBINAtION: .....coiiiiiiiiiiiiiiiie e 3.8
Reconstruction filter: .........c.ccoeviririnienieniiiieeceeree e 15.8
Rectification: ............ 35,74
RECHIICTT ..oniniiiiiieiee e 7.10
Average dc current rating, | 7.11
Circuits: ...... 3.17
Current inrush: ..... 7.11
Equalizing resistors: 7.11
Fast-recovery: ...... 7.10
Heat sinking: ........... 7.12
Inrush current limiting: 7.11
Parallel diodes: .......c.ccocceenuennene 7.11
Peak inverse voltage (PIV, PRV): ... 7.11
Peak repetitive forward current, Ixgp: 7.11
Peak surge current, Igyrgg: «ovvevevee 7.11
Power dissipation: ............. 7.11
Ratings and protection: .. 7.11
Reverse recovery time: .. 7.11
Schottky diode: .............. 7.10
Semiconductor: .... 7.10
Series diode strings: 7.11
Switching speed: ........ 7.11
Thermal resistance (0): L7111
Reed-Solomon code: ..o 16 15
References
Analog basics: .. ..3.59
ADLENNAL .ottt ettt ettt st e e saees 21.73



ANtenna SAELY: .....covveiieieieieie e 28.21
Computer-Aided Circuit Design: . .
D-STAR: ..ot
Digital electronics:
Digital modes: .........cccoecerueennne.
Digital signal processing (DSP): .
Electrical safety: ........c.ccccceuenee.
FAlters: .ooevivininieiciceceeeeceeeceen
Mixers, Modulators and Demodulators:
Modulation: .......c..cccerveneneee
Oscillators and Synthesizers:
PC-board layout: ................
Power sources: ..
Propagation: .........cccceeeieieiecnene
Radio frequency interference (RFI):
RECEIVEIS: .oveviiiiciciciceccecciee
Remote stations: ...
RF power amplifier:
RF techniques: ........ccceeuueeeee.
Software defined radio (SDR):
Telemetry and Navigation Data: .....
Test equipment and measurements:
Transmission lines: .........ccccceeene
Transmitters and Transceivers
Troubleshooting:

Reflection: .....c..cceeveveenenne

Reflection coefficient (I',p): ..ceeoveeeerinieniiieieieeee
Conversion between attenuation, SWR, return loss: .

RefTaction: .........cccceviriiniinienieieeeceeeeee e
Ionospheric: ..

Tropospheric:
Refractive index: .
REZENETAtION: ....eiiiiiiiiiiiiiiiee e 34
Register
Formed by flip-flops: .....cccoveiiiriiiieeieee e 4.11
Shift: o 411
Storage: 4.11
Relay: ...cccoeeee 2.14
Configurations 2.14
Construction: ..... 2.14
Ratings: ......... 2.14
Types of relays: . 2.14
Reluctance (R): ..... .2.33
Remote sensing: . 141
Batteries: ....... .. 149
HF payloads: . 14.11
High-altitude: .. 149
Payloads: ........... 14.10
Platform design: .........cceoeeieiriiriinierieie e 14.9
Remote stations: .... 29.191f
Basic HF station: ................ 29.24
Connecting and controlling: 29.211f
Electrical power: ................ .29.20
Ethernet bridge: .......... .29.23
Insurance and security: ...... .29.21
Internet and telephone access: 29.20
Internet bandwidth: ........cccoecniinniiniinccccce 29.23
Latency: ..... 29.19,29.23
LICENSING: ..ottt 29.21
Property and access: ... 29.20
Requirements: ...... ....29.19
Resources: .. ... 29.25
Safety: ...cccceeene ....29.21
Site preparation: ... 29.20
Repeater: ............... 18.1ff
AM and SSB: ... .. 18.2
Amateur television (ATV): .18.2
Closed: .....ccoovvvevvcirieninnne. . 18.6
CONLIOLIET: ...t 18.4
Coordination: ... 18.2,18.9
D-STAR: ettt 18.12ff
D-STAR hardware: ..........ccccceveeiminenenenenieieieeeesceesenienne 18.13
Digital: .......ccoeuee. 18.2,18.3
Digital voice: . .. 18.14
DMR: oot 18.14

DUPIEXEI: ..ottt 18.4
FM voice: ... -

Glossary: .... 18.12
History: ............ . 18.1
Internet linking: ... 18.10
Linking: ............ 18.4, 18.9
Narrowbanding: ........ccceeeeieieinininee e 18.9
Offsets, standard: .... . 189
Operation (FM voice): . 184
P25 i 18.14
Remote receiver: ..... .18.5
Rules and regulations: .18.3
Timer: .....ccceceevveuenneee .18.4
Tone access: ......coevvevevenennene .18.6
Reserve capacity, battery (RC): .. 1.44
ReSiStance (R): ..vvioovieeieeiieecie ettt et 2.3
Bridge circuits: ........ .253
Effect of temperature: ............cocccveiveriviiiinieineeeeceeeeenes 24
Equivalent reSiStance: .........cccceceereeriereenieniieneenienee e 2.7
Four-wire resistance measurement: . 255
Ohmmeter: .......ccccevceveeneenueneenne. ..253
RESISLVILY (D)1 cveuvevieeieieieiiieeieeeeeee e 23
Resistor: ......... 22,25
BIEEACT: ...ttt 7.13

Carbon composition (carbon comp):
Carbon film: ..

Color code: ....ccoeevvvenrrenreenns 223
EIA identification and marking: 224
Equalizing: .......ccccovevevieenene .7.29
Metalized film: . 222
NON-NAUCHIVE: .oiviiiiiiieiieie ettt 5.4
Package dimensions: ..223
Paralle]l reSIStOTS: ....iecuvierieeieieeiieeieeeiee et e ere e reesaeeseaeesereesaeeeens 2.7
Parasitic indUuCtancCe: ...........cccevveviieienieie e 5.4
Parasitic inductance model: ...........cccoeevveviieiiiienieieee e, 5.4
POWET: .ttt 22.4
Precision: 25.
Pull-up: ......... 3.45
Resistor pack: ... ..3.44
SEIIES TESISTOIS: ..vvevieirerirerreeieetieteeteneeteeeesseeseeseenseessesseensennnens 2.8
Standard values: ...........cccccueen. .. 22.5
Temperature coefficient (tempco): .........cceevvveiveinneccrcinnenenns 25
Thick-film power: ........ccccceeeeee. 223
Thin-film resistor: ... ..3.26
TYPES O TESISLOTS: ..cuvieiiiieieieieieieee ettt 2.5
Wire-wound: . .. 223
Resolution: ........ccceevveieveennenn. ..252
Resolution bandwidth (RBW) ..25.21
Resonance: .......ccccceeeeevveeenns 242,9.1
Of ferrite cores: ..5.20

Resonant circuits: .
Antiresonance: .....
Circulating current
Parallel: ......cccccoveievieeieieeieceeenn
Parallel, above and below resonance:
Parallel, loaded Q: .....cceevevvrerennne.
Parallel, use for impedance matching:
Resonant frequency:

Selectivity: .............. .2.56

Series: ...occeeevenenne .2.55

Series and parallel: .............cc....... .242

Series, unloaded Q and bandwidth: .2.56
Resonant freqUENCY: .......ooeveririrerienieieeeeeeceee e 2.55
Return 108 (RL): .oovvvieiiiiieeiie e 5.36,11.11,20.4

Converting between attenuation, reflection coefficient,

and SWR: ....ccoovieiee .22.56

Return loss bridge (RLB): .25.24
Reverse Beacon Network: ..... .19.21
REVEISE DIAS: ..eiiiiieiieciieciee ettt e 3.9
Reverse breakdown voltage: . 3.15
Reverse leakage CUITent: ..........ccoceeviirieriinieniiieeieneeeeteeee e 3.9
RE QMMELET: ..oooiiiiiiiieeee e 25.19,25.4
RF amplifier

Feedback: .........

Power amplifiers:



RF choke: ..o, 2.54,17.16, 22.10

RF connectors: ......... ..22.46ff, 29.7
RF exposure and safety: ..........cccooeeeeiirinininenieneeeeeceee 28.21ff
Cardiac pacemakers: ........ccccoceeveveeieennenne. 28.26
Environments, controlled and uncontrolled: . 28.24
FCC exposure regulations: . 28.25
Low-frequency fields: ........ccccooeeverenenne. 28.27
Maximum permissible exposure (MPE): 28.22
MPE limits table: .......ccccoevecereenencnnnne. .28.25
Power density: ............. 28.28
Power threshold table: ... 28.26
RF awareness guidelines: 28.29
RF Exposure and You: ... 28.29
RF safety standards: .............. 28.24
Specific absorption rate (SAR): 28.22
Station evaluation: ..........c........ 28.26
Thermal and athermal effects: ..28.22
RF h@ating: ....c.ooiiiiiiiiiriiiiinieicccteeee e 2 69 5.8
RF impedance
MEASUIINE: ..covenviviiinieieiieiteteteete ettt ettt 25.24
RF interference (RFI) G271
Automotive: ...... ... 29.13
RF measurements: ....... ..25.18ff
RF power measurements: ...25.19
RF power amplifier: .........ccocooeoieiiriiniiiienieeeeeeeeeee e 17.1f
RF power modules
SPECIfICAIONS: ..c.viiiiiieieieeiie e 22.31
RF power transistors (MOSFET)
SPECIfICAtIONS: .....eviiiieieieee e 22.28ff
RF probe: .... ...25.18

RF sniffer: ......... 27.41
RF transformers: ... 5.27
Air-core resonant: 5.27
Binocular core: .. 5.29
Broadband ferrite: 5.28
Right-hand rule: ... .2.32
Ringing (filter): . L1155
Ripple: ..cccovvevnenene .74
Bandwidth (filter) .11.3
Filter: ......cceeueennen. 11.3
Frequency 713
VOLLAZE: ..ttt 7.13
Rise and fall time
KEYINE! ittt 25.35
RJ connector: ........
RL time constant (1):
Rolloff (filter): .................
Root-mean-square (RMS): .....
Non-sinusoidal waveforms:
Rope: ....

RS-232: ...
RS-274X:
RS-422:
Run length encoding (RLE):
Ruthroff transformer:

S

S (scattering) ParameterS: .......coccceceevveeeerreereereeruereensensueneesuensuenne 5.35

S-R flip-flop: ..cooveviiiis

Safe operating area (SOA):

Safety
ANLENNA .ttt ere et 28.13ff
Bleeder reSiStor: ......cueiiiiiiiniinienenieceeeete e 7.30
Chemical properties and hazards: .232
EIECHIICAL: ..ottt 28 1ff
Electrical safety rules and guidelines: ...........ccccccevevenenennne. 26.1ff
(€153 15 12110 ) -SRI ... 29.15
Remote stations: ...29.21
RF eXpOSUTe: .....ccovviiiiiiiiiiiiccccc 28.211f
SOIACTING: ..ottt 23.9
Workbench and shop: 23.1ff

Safety ground: .......... .72

Safety, electrical: ..o 28 1ff
Back-feeding ac line: .........cccooevininenienienieieeceeeeee 28.5

Class 1, 2, 3 WITINE: ..ovveieieieieieieeieie et 28.5
Distribution box: .. ..28.3
Energized circuits: .28.11
Lockout: .....ccccoecerininencnennene. .28.2
National Electrical Code (NEC): .. 282
References: ... .28.12
Solar panel: .......ccocevieniniinineen. .28.11
Uninterruptible power supply (UPS): .28.11
Safety, RF exposure: ........c..cccecevvenene 28.21ff
Sample rate: .......ccoceeveenenienennens .. 15.2
Sampling, analog-digital CONVersion: ...........ccceeeruereereeeeceeneenne. 15.6ff
Satellite
Propagation: .........ccccceeererienienenieeeteeee e 19.30
Space weather: . .19.21
Satellites (amateur): . 1.15
Saturation (magnetic): ........ .2.33
Saturation (semiconductor): 3.11
Sawtooth wave: ........... ..2.16
Scalar network analzyer: 25.25
Scale, meter: ................ ..25.7
SCAINE: ittt ettt 3.1
Scatter
FOrward: .....o..ooiiiiiiieee e 19.12
Rain: ......c..c.... ..19.23
Tropospheric: .19.23
Scattering: .........ccceeee .. 19.2
Scattering (S) PArameters: .......ccveevueriererruereeneeseeneerieseeneeseennes 25.25
Schematic capture
SUDCITCUILS: ..ttt 6.6
Schematic capture software
EQQLE: ... 6.16
Kicad: .............. ...6.16
Schematic diagram: ............cocovirierienienieieieeeeeee e 2.2
Schottky barrier: ... 3.15
Schottky diode: .......ooveieiiiiiriiieee e 3.15
ScIntillation: .......ccoceeiririninineeee e 19.26, 19.30
SCR (see Silicon controlled rectifier)
SCIEEN EIid: ..oviiiieiiiiiieieee ettt 17.5
SDR (see Software defined radio)
Secondary (Dattery): ......ccceeerirererienienieieieeeeeceeseeee et 7.32
Secondary emission: ... .. 17.5
Section Manager (SM): ....cccevererireninieriiieteeeeeteeee e 27.2
Selective fading: .......... 8.4,8.10
SEIECLIVILY: .eiiiiiieiicieeeee ettt 12.1
Self-discharge: .. ..1.32
SeIf-TESONANCE: ....coueiuiriiriiriiriirtirieteeet et 59
Semiconductor
Acceptor and donor impurities: .........c.ceceeverererenereneneneereeennes 3.8
COMPOUNA: ..ottt ettt 3.8
Cross-reference: ............. .26.10
Cutoff (semiconductor): . .. 311
Depletion TEZION: ......cccceueruerieiiieieieteeeieeesee sttt 3.9
DOPING: ettt 3.8
EXEIINSIC: oeeiiiiiiiriieicrteste et 3.8
Free electron: .......coeoveiiiniiiinieeeceeeeeeee e 3.8
HOLE: e 3.8
TOELINSIC: ettt 3.8
Junction SemicONAUCLOL: .....cc.couiieiiiriniirireresereeeee e 3.9
Majority and Minority CAITIers: .........ccceveeirerieruereriereerieeeeenenes 3.8
MONOCTYSEAIIINE: ..c..evviviiiieiiieieteeeeeee s 3.8
N-type, P-tyPe: oot 3.8
PhotoCONAUCTOL: .....ooviiiiiiiieieieteec e 3.8
PN JUNCHION: ..ottt 3.8
Polycrystalline: .........cccooeiviiiiiiiiniiicieceeeeeeec e 3.8
RecoOmMbBINAtiON: .....c.couiviiieiieieieieieeee s 3.8
Safe Operating Area (SOA): . 3.14
Saturation: .........ceecevereeeeenenne .31
Substitution: .. .26.11
Substrate: ............. 3.12
Temperature effects: 3.14
Thermal TUNAWAY: ....cocueruiiiiiiinieierieeete ettt 3.14
Sensitivity: ......c..c..... 12.1, 12.17
SENSOTS: ettt ettt ettt ettt ettt sb ettt ettt eae b eaas 14.1ff
Calibration: .......... . 144
Capacitance-based: .........cceceviriiiniiiirieeeeeeeeee e 14.3



Current-based: ........ccecviiiiiiiiiieie e 14.2
Digital interfaces: .
Powering: .............
Remote sensing: ...
Resistance-based: .
Voltage-based: ...
Sequential logic:

SETENAAE: ...t 6.10
Serial I/O interface: ......... 4.20ff, 4.27f
IEEE-1394 (FireWire): .. .4.29
RS-232: i .4.28
RS-422: i, .4.29
Universal serial bus (USB): .....cccoiiieiiieiecececeereee e 4.29
Serial Peripheral Interface (SPI): 4.20,4.21, 145
SEIVICE MONILOT: ...evieitiiiieieieiieiceteete ettt aas 25.36
Shack notebook: .............. .26.6
Shannon-Hartley theorem: ............... 8.17
SHF (frequency range classification): . 2.19
Shield, RFL: ......ccccoeiiniinieineiine 27.22
Shielding, oscillator: . 9.19
SHft TEZISTET: .eouieiieiieiieiieiieteeee ettt 4.11
Shock hazards and effects: . .26.1,28.12
ShOCK MOUNES: ...ttt 29.9
Short skKip: ...coeevevieiecnene. 19.13
Shortwave broadcast bands: 19.22
Shunt feed: .. ... 21.25
STAESCAET: ..eveeieiieiieiieteetee ettt 19.18
Siemens (S): ...... 2.3,2.28,2.39
Signal GENETator: ........cccevirierieieieieieeieeteete et 25.26
Use for troubleshooting: ..........ccccoeverierieniiinenincneneseeeeae 26.5
Signal injector
Use for troubleshooting: ..........ccccoeverierieniiinenincneneseeeeae 26.5
Signal source
Use for troubleshooting: .... ..26.5
Signal to noise ratio (SNR): .5.30
Signal tracing: ......c.ccccecevenee .26.6
Signal tracmg and INJECHION: ...ocoeieeieiiriieiiieie e 26 15fF
Signal-to-noise and distortion ratio (see SINAD)
Signal-to-noise ratio (SNR): .....cccoooiiiiiieiieeieececee 3.28,12.1
SIICON (AEVICE): vovviierieereeeieeereeere et eere et eeaeeeereeeereeereeeneees 3.9
Silicon controlled rectifier (SCR): 3.11
Anode gate: ... 3.11
Cathode gate: ................. 3.11
Use in a crowbar circuit: 3.11
Use in ac power control: .3.11
Simplex: ............ .. 18.2
SIMPIEX TEPEALET: ..ottt 14.10
SINAD: ............. 3.49,25.30
Sinc function: . 8.17,15.8
Sine wave: ......ccoeeeevvuveeen. 2.15,2.16
Sine wave generation (DSP): .......cccoceiiiiininieeeeeeee 15.174f
Single sideband (SSB): .......ccccceuee. .. 8.5,10.7
DSP modulator and demodulator: ...........ccoceverieiieieieennenne. 15.22f
Filter method: .......ccoovvvvieiiiiiiciecceeee e, 8.5,13.5
Lower and upper sideband (LSB and USB): .......cccccoveieiecnnnne. 8.5
Phasing method: .........ccccooeiiininnincninicne 8.5,13.6
Single-sideband, suppressed-Carrier: ...........ccceoevvieerenienienienenne. 13.5
Weaver method: ... 8.5,13.6,15.24
Skeleton SIot ANtENNA: ......cocvevueerieriienierienienieeie ettt eaes 21.42
SKeW PAth: ..o 19.19
Skin effect: ........ 5.6,5.8,20.1
Skin depth (): .. ..5.8
Skip zone: .......c..c...... .19.8
Sky wave propagation: 19.6ff
SIEW TALE: .ttt ettt et 3.2
Slow-scan television (SSTV): 8.19,16.13
ANAlOZ MOAES: ..cuveiuiiiiiiiiieeiietceeteeet et 8.19
Digital modes: ... 8.20
Frame sequential: . 8.19
Line sequential: .......ccccceoevininencncnennn. 8.19
Redundant digital file transfer (RDFT): .. 8.20
Remote sensing: .........ccceeevevereneniennennes 14.10
Vertical interval signaling (VIS): ......ccoceeviniininiinniiieceiee 8.19

Small-signal transistor model: ...........cccooeveneieiininininene 3.29,5.16
BIT: . ..3.29
FET: ... .3.36

Smith chart: .20.4

Sniffer probe: .... 25.22
Snubber NEtWOTK: ......ccociviiiiiiiiieiiiecee e 2.38
Software
4nec2 BY Ari€ VOOTS ...c.eoviuieiiiiiiiiinienesiesieeteteeeeee e 21.21
AADE Filter Design and Analysis ... 11.26
ATrmail: .....coooeveeveieiiiiininininescceae 16.26
Analog Filter Wizard by Analog Devices: 11.22
ASAPS: o .19.22
Codec2 by VK5DGR: .16.16
d*Chat: .. 16.29
D-RATS: ..o, 16.29
Diplexer Designer by WAENE: ........cccoeiinininiiiininnenee 11.41
Dplus: ....coeeeeeeeenccincinenne. 16.29, 18.13
DPRS: . ... 16.29
Dream: ............. . 16.15
Elsie by WAENE: . ..cc.coiiiiiiiiiiinneeceeeteeee e 11.9
ExpressPCB: ........ 17.36, 17.49
EZNEC by WTEL: ........ccc.c... .. 21.21
FilterPro by Texas Instruments: .11.22
FLDIGI by WIHKI: ....cccoooviine .. 16.5
FreeDV by KD@EAG and VK5DGR: . 16.15
GC Prevue: . .6.24
Gerbv: ... 6.24
Helical by WAENE: .............. 11.33
HFTA (HF Terrain Analysis): 29.20
IONCAP: .19.22
LTSpice: ............... L17.11
MATCH by WOIYH: ...... .20.11
MeterBasic by W4ENE: ....... 17.49
Modulators and demodulators: 15.29
MUF prediction: ................... .19.22
MultiPSK: ............ . 16.13
PC-board 1ayout: ........cceoueieieieiiieceeeeee e 6.15ff
PI-EL Design by WAENE: 17.10
PropLab Pro: .................... 19.22
QuadNet by WAENE: .......cccccoiiiinininininincceeeeeceeseaene 11.21
SVC Filter Designer by WAENE: 11.11, 17.31
TLW by N6BV: ... ..20.4
TubeCalculator: 17.7ff
VOACAP: ......... 19.22
WOELPYOP: ..ceeeeeeeeieieeeen 19.22
Webench by National Semiconductor: .11.22
WinDRM by HBOTLK: .......ccoccovnnnee ... 16.15
WSIT bY KIIT: o 16.14
Software (CAD)
Advanced Design System (ADS): ...6.10
Ansoft DesSigner SV2: ...ttt 6.2
ARRL Radio DeSigner: .............cccccoueiveeiniveoineineeneeeeeenennes 6.5
AUIOCAD:: ..ottt s 6.3
B2 SPICE: ..o 6.3
EAGLE: ..ottt 6.2
GEDA: .o 6.2
ICAP4: 6.15
KiCA: ... 6.2
LTSPICE: ittt 6.2
MICROCAPY: .. 6.15
OFCAD: ..ottt 6.2
PSPICE: . ..6.14
RE-FIUENE: .o 6.9
SEFNAAE: .......oouieiiiiiiiiiiciieee e 6.10

Software defined radio (SDR)

Dynamic range: 15.26
Glossary: .......... 15.32
Hardware: ............... 15.25ff
Local oscillator (LO): ........... 15.28
Modulators and demodulators: 15.29
References: ......cccoceeevveeieenns 15.31
Sampling at RF: ...... 15.27

Software architecture: .
Speech ProCesSINg: .......cccvveieieiriniirenienienerteteee et 15.30



Solar 27-day rotation: .........ccceceeeeeieeeininiereeee e 19.11
Solar battery or cell (see Photovoltaic cell)

S0IAT CYCLE: it 19.10
Solar flare: ... ... 19.12
Solar flux: .... 19.10
SOlar PANEL: ..ot 3.23
Solar power

RemMOte StAtioNS: ...cc.eoveuieuieiieiriieiiriertcstereeeeeteeee e 29.20
Solar wind: ............ .19.6
Soldering: ....... 23.71t

Desoldering: ..
Irons and guns

Lead-free: ......cccoeevereeeneee ..23.8
Printed-circuit board (PCB): .......cc.cocveeneenn. .23.21
Reduction of Hazardous Substances (RoHS) ..23.8
Safety: oo .23.9
Solder types: ...cocceeceeneeiieneeniennene 23.7

Surface-mount technology (SMT): .
Solenoid: ......ccccevivivininiiiiieiee,
Solenoidal coil: .
Solid-state relay:

Sound card: ....... .

Test equipment: . 25.38
SoUICe, RFEL: ..o 27.11
Source-follower (see Common-drain amplifier)

Space weather satellite: ... ... 19.22
Span, frEQUENCY: ...coveuiiiriieieiee et 25.21
Speakers

REL oottt 27.34

Twisted-pair cable: ...... 27.34
Specific energy (battery): .7.33
Specific power (battery): .............. ..7.33
Spectral power and voltage density: ..........ccceoeevervirininenienienieenns 5.30
Spectral purity

TranSMItIEr: ....ocuiviiiiieieiciciece e 25.33
Spectrum analyzer: ................. ..25.191f

Features and specifications: ..25.23ff
Tracking generator: . ...25.23
USE Of i L25.211fF

Spectrum, frequency range classifications: .........c..coccevevevvenieneennne 2.19

Speech
Clipping, AF:
Clipping, IF: ..

. 1311
... 13.13
. 13.11

Compression: .
Processing: ......ccoveeevenienienieieeeeeeeeeee e ... 13.10
Processing, with digital signal processing (DSP): .........c..c..c... 15.30
Spike (see Transient)
SPIALETT ..ttt et 8.21
Split operation: ...... .. 18.2
Repeater offsets: .. .. 18.9
Splitter, power: ......... 20.21
Sporadic E propagation: .........c.ccceecceerererenienenienieiecneeeneseenes 19.13
Spread spectrum (SS): . 8.14ff, 16.12
Chip rate: ....cocoveveneeiiieeeeeeeeseseeeen . 8.15
Code-division multiple access (CDMA): ......ccccoevirirenienieniennane 8.16
Direct sequence (DSSS): .c.ooeveiieicinenne. 8.16, 16.12
Frequency hopping (FHSS): ..c.ooiiiiiieeeeeeeeiee 8.15
Processing gain: .8.14
SPrEading: ..cc.eovevuiriiiieieieie et 16.12
SpUrious EMiSSIONS: ...c..ceevververieieieiieeneneneenreseeeeeeeeneen 27.4ff, 27.12
Spurious response
Spectrum analyZer: .........ccccceeeerererenenieneieeeeeeeee e 25.21
Spurious signals
TrANSIMILET: ..voveviiieiiciececeeee s 13.16
Spurious-free dynamic range (SFDR): 349,152
Square wave: ..... ..2.16
Square-law device: ...... 3.37
Squegging (squeeging): .9.11
Squelch: ......coeeeeeneen. .. 18.8
Sensitivity test ... 25.32
SONE: ettt 19.21
SSTV (see Slow-scan television)
Standard cell (Dattery) SIZeS: .......coceevverieneriieneerienienieeieseesie e 7.32
Standard frequency Stations: ..........cccceceeverervenieneerieieieneneneneeees 25.11

Standards
Measurements: ............... 251
Traceability and transfer: ............cc.cccoeueeee. 251
Standing-wave ratio (SWR, VSWR, ISWR): ..20.4
Bridge: ...ccooeieieieee .20.24
Bridge, audible: .........cocoiiiiiiiic e 24.20
Conversion of attenuation, reflection coefficient,
and return LOSS: ..c.coveiiieiiirieiereseee e 22.56
Converting to return loss: .5.36
Flat line: ........ ..20.4
Myths about: . .20.16
Star ground: .............. ... 27.13
Static (Precipitation): .........cooceeereerierieieirieseste et 19.31
Station
ACCESSOTY PIOJECES: ..uveuveuienienierietieieeteetestentestesteeeeeneeseeneereseene 24.1ff
Assembly: ............ 29.1ff
Documentation: ..29.8
Layout: ... 29.21f
Location: ..29.1
POWET! <.t 29.2
Stefan-Boltzmann’s constant (k): . 5.30,5.33
Step recovery diode (SRD): ...cc.ovviviniiniiiiiiiiiieenceeneeeeeee 13.7
Stethoscope
Use for troubleshooting: .........ccccccvevereneniiieinenenencneseene 26.6
Stop band (filter): ........ccccceeueeee. L 112
Stop band depth and frequency: 11.4
Storage register: .........ccceeeenene L4.11
Stratosphere: ..... .19.6
Stripline: .......ccceeveeeenene 11.29
Stub (transmission line): ..20.7
As filters: .....ccoeueeee. ..20.7
Combinations: ..20.8
Connecting: ............. ..20.8
Field Day stub filters: .20.9
Measuring: ..........ccceeuee. ..20.8
Quarter- and half-wave: . .. 20.7
Universal: ......ccccooveveennne. 20.24
Subaudible tone: .........ccccecererenenn . 18.8
Subaudible tone (see also CTCSS): .. 18.6
Substitution guide (SemicONAUCTO): .....cccevruerrirererenienieneeieieeeaes 3.8
Sudden ionospheric disturbance (SID): 19.12
Summing amplifier: . .3.44
SUNSPOL: ..o 19.10
Sunstone Circuits (PCB vendor): .......c..cccceeevveeevieeeieeeieeeeeeevee e 6.16
Superheterodyne (superhet) receiver 12.2, 12.71f
Bandwidth, various modes: . 127
Collins system: ................. L1211
Crystal lattice filters: 12.10
IF selection: ............ .. 129
Multiple conversion: L1211
Sensitivity: .....ccoceeeevereenne. L1217
Superheterodyne (transmitter) .. 139
SUPEIPOSTION: ..ttt ettt sttt 3.1
Suppression, sideband
MEASUIEIMENL: ...c.veiuiiiiiiieiieiieie ettt 25.34
Surface acoustic Wave (SAW): ....oooviiiiriieiiieree e 11.28
Surface-mount technology (SMT): 22.2,23.10
Package types: . .23.10
Soldering: ......... .23.11
Susceptance (B): .. .2.28
Capacitive (Bc): .2.28
Inductive (By): . .2.39
Susceptibility, RF: ..o 27.3ff
SVC Filter Designer by WAENE: 11.11, 17.31
Sweep, 0SCILLOSCOPE: ....covviiiiriiiiieieiietceete et 25.12
Swinging choke: ... 7.14
Switch: ...ccooveunne. 2.12
Make and break: ..... 2.13
Poles and positions: 2.13
Ratings: ......coeeene 2.12
Types of switches: ................. 2.13
Switched-capacitor filter (SCAF): 11.19
Switching circuit: ........coceeueeee. .3.41

Circuit design: .....c..cocevevvenveruennnne
High-side and low-side switching: ...........cccccoeenviniinininenienane 341



Reactive loads: ..... .3.41

Transistor selection ..3.41
SWItChING MIXET: ..coveriiriiriiniiiiieieieeee et 10.18ff
Switching supplies (see also Switchmode power conversion)

RFI: ........... 27.35
Switching time: ........cccceeeennen. 5.14
Switchmode power conversion: .7.21

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

Bridge converter: . 7.25

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

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

Continuous conduction mode (CCM): 7.22

Design aids and tools: ........c..coceeenennnne. .7.28

Discontinuous conduction mode (DCM) 7.22

Flyback converter: ........c..cocceevveveeicennenne. .. 7.23

Forward CONVETter: ..........ccccoviiiviiniinieiiieieiccececceeeeee 7.25

Pulse-width modulation: 7.22,7.26

RFEL e 7.21,27.13

SWItChing 10SS: ....oviiiiiiiiiiiiccee 7.21
SWR meter: ....... 25.37,26.4
SWR monitor: ......c.ccccecevueunee 244
Symbol library (PCB layout): 6.16
Symbol rate: .........cccecenenenene .. 8.8
Synchronicity (logic): . ..4.8
Synchronous detector: ..... ... 84
Synchronous transformer: ...........cccceceeererirenenieseeeeeeeeeeee 20.12
Synthesizer, frequency

Direct digital synthesis (DDS): .....ccccoiiveneieieieieeceeene 15.17
T
T antenna: ......c.ccoeiviiiiiiiiiiiiic s 21.28
T MALCR: oo 21.38
T NEEWOTK: oottt e s eeae e e e 5.26, 20.10

DESIZN: ..o 20.15
Tank circuit: .......... 9.1, 17.9ff

Component Fatings: ........cccceevirueirieiiieiniienieeieeceeeeeenes 17.15ff

EffICIENCY: c.vetiiiieieieee e 17.10

Flywheel effect: ........ccocooviiiiiiiiiiiiicc 17.9

Manual design methods . 17012
Tayloe MIXET: ......ccccviiiiiiiiiiiiiice e 10.28ff
TCP/IP: ..ttt 16.23

Technical Coordinator (TC), ARRL: ..26.2

Technical Specialist (TS), ARRL: ... ..26.2
TeIEMELIY: ..ottt 14.7
Digital MOdES: ......ooueuieiieiiiiiiiiieereee e 14.8
NON-HCENSEA: ..ttt 14.8
Telephone
REL oot 27.32
RET T oottt 27.33
Television interference (TVI): 27.1, 27.271f
ANALOZ TV: e 27.29
Cable TV: oot 27.30ff
Channel gUide: .......coevvevieiririeieeeeeee e 27.30
Digital TV: ........ . 27.29
DVD and VCRs: ... 27.32
ElLeCtrical NOISE: ....cceveerieeieniieieeiieieeteeteie ettt 27.30
Fundamental overload: .........c..cccooveeinevineineiinncncneennes 27.27
High-pass filter: .......... ... 27.28
Preamplifiers: ....... ... 27.28
SPUrIOUS EMISSIONS: ...ecviuiiiieiiiiiiiiiieiiieere e 27.29
Temperature
ADLENNAL ..neiiniieieiieieetettete ettt ete st ebeetesbeeteseeesseenbesaeebeeanenee 5.31
Excess: . 5.
INOISE: wenteiietieieeteet ettt ettt ettt et et e s bt e teseeenbeenbe s e e beeaneee 5 30
Temperature coefficient (teMPCO): ......ccveeeererierierenienieienes 2.5,22.2
CaAPACILOLT .. 2.28
Temperature compensated oscillator: . 9.21
Temperature COMPENSAtiON: ........ccccevvveuiriiiinirieiieiieeeeieeeenes 2.70
OSCILALOT: ...ttt 9.18
Temperature inversion: 19.24
TeMPErature SENSOTI: ...c..ccvveruierierienieeieeeenieerenseereeeesreeeessreneeennens 3.59
Terminal node controller (TNC): .....cccooceerieiienieiierieeeieceeies 16.17

MOGEIM: ettt et ettt be s e be b e sbeesseesseneeas 16.17

Multi-protocol controller (MPC): ......ccooiiieniieniiiiniencnieen. 16.17

Multimode communications processor (MCP): ..........cccceceeueae 16.17
TerminationsS: .........coooeeeeeeieeeeeeeeieeeeeeieeeeee e e e 25.15, 25.27
TESIA (T): ettt et et eeva e et neeereeeans 2.32
Test equipment

Troubleshooting: 26.3ff
Test probes: .............. .26.4

Inductive pickup: ........... .26.4

Use for troubleshooting:
Tetrode:
Thermal conductivity (k): ..

Thermal resistance (0): ...... .2.67
Rectifier: .............. 7.11
Thermal runaway: .... .3.14
Thermionic emission: . 174
Thermistors: ................ ..2.70
Thermocouple detector: ..... .25.19
Thevenin equivalent CIrCuit: ...........ccoeeevrcoiniineninncrccreeene 29
Thevenin’s Theorem: ..........cccceeiiveriiiniininienieeetee e 2.9
Thin-film reSIStOIT .....cccoiririririrtirieeet e 3.26
Third-order intercept point (IP3): ... 10.16, 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: . 7.20
Low dropout regulator: ..... .. 7.19
Throb: ..o .16.12
TRYTISEOT: L.ttt et 3.10
Time base
Frequency COUNLEr: ......ccoviecieieiiieieeieeieie et 25.9ff
Time constant (t)
RC: ettt e 2.25
R et 2.37
Time domain: ........... 2.17,25.19
Time standard StationS: ........c..coeceeveeererinenenenereeeeeeeseseene 25.11
TIME-INVATIANL: ...o.eiiiiiiiiiiiieiiteie sttt 3.1
Timer (multivibrator) IC: ... .3.55
Astable (free-running): ..... 3.55
Monostable (one-shot): .. ... 3.55
TLW DY NOBV: ..ottt 20.4
TOLEIANCE: ...c.eeuiiieiiiiciceiee e 24,222
Tone
Decoder, DSP: ... 15.19
RePEALET ACCESS: ...veuviriiiiiiiiniierieeieeitetee ettt 18.6
Tools
CAr€ Of .o 23.3
Recommended for electronics: .234
Toroid Winding: .........ccceceeirinenenenieieieene ..5.29
Total harmonic distortion+noise (THD+N): ......ccccocvvievvieieeeneens 3.49
Tower
BaSE, CONCIELE: .....vvviiiieiiieeeeieee et e et e e eeaeees 28.15
Carabiner: ........c..cccoeceveeueenne .28.15
Climbing harnesses and belts: . .28.19
Climbing safety: ..........ccccee.. .28.19
Crank-up: ....cccccevvevenenncnne. ..28.9
Erection and maintenance: .28.15
Gin-pole: ....... .28.15
Ground crew: .........ceceee.ee. .28.19
Guy wires, lengths to avoid .22.40
Guyed: ..ooeoereireenecne .28.14
Guying and guy wires: ... .28.16
Legal considerations: . .28.13
Roof-mounted: ........ .28.15
Ropes: ............. .28.15
Safety references: . .28.21
Safety tips: ........... .28.21
Self-supporting: .28.14
TIA-222: .......... .28.13
Wind load: .. .28.13
TR switching: .............. 13.30
Amplifier interfacing: ... 13.32
Tracking EENETator: ........c.cceceevirieneenienienieete st et eeee e eee e nae e 25.23



Transceiver

Architecture: ..... 13.28ff
Break-in (CW): . 13.29
Handheld: .................... .18.7

Home station (FM voice)
Mobile (FM voice): .

Push-to-talk (PTT): .....cc.c.....
Software defined radio (SDR): 15.25ff
TR switching: .......ccccoevveenene .13.30
Troubleshooting: .. .26.28
Upconverting: ........ccccceeeeenee 13.28
Voice-operated-transmit (VOX): 13.29ff
Transconductance: ..........cceceeeuen. .3.6
Forward transconductance, g, 3.19
Transducer: ........cceceeveeverenenenienne. 2.16
Transequatorial propagation (TE): 19.19
Transfer characteristiCs: .........covererierieiieieieeresie e 33
Transfer function: ..3.3,3.27
Transfer SWItCh: .......cooceeiiiiiiiieee e 28.5
Transformer: ............. .2.62
50 Hz considerations .13
Broadband (RF): .. .17.31
Color code: ........ 22.15
Evaluating: .... .13
High-vOltage: ......ccceoieieieiieieieeeee e 7.30
Impedance matching: .. 20.12,21.57
IMpedance ratio: ........c.ccceeeiririnienieeee e 2.64
Interwinding capacitance: .2.65
Isolation: .......ccccevueeenenne. .. 1.3
Laminations: . .2.63
Leakage flux: .... 2.64
Leakage reactance: .2.65
LoSSes: ..veveenieieniieiennen .2.64
Magnetizing inductance: .13
Power: ..., .13
Power ratio: ................. 2.64
Primary and secondary: 2.62
RF: ... 5.27
Shielding: ......c.ccoceeeee. .2.65
Step-up and step-down: .2.63
Turns ratio: .................. .2.63
Volt-ampere rating: ........ .13
Voltage and current ratio: .2.63
TLANSIENL: .ottt 7.12
Transient protection
Gas tube: . 7.12
Varistor: ...... 7.12
Zener diode: ......cccecvevirennenne. 7.12
Transient suppressor diode (TVS): 317
Transimpedance amplifier: .........c.ccoerveiienieininenneresesecceen 14.3
Transistor
Gain Versus fTeQUENCY: ......cccovereririirieieieieeeeseee e 5.16
Switching circuits: ...... ..3.41
Transistor array IC: .......ocoivirininiieee e 3.54
Transistor tester
Use for troubleshooting: .........ccccoeverenieiieinienineneneseeeee 26.6
Transistor-transistor logic (TTL): .4.14
Circuits: ......... 4.15
Driving CMOS: .... 4.18
Three-state outputs 4.16
Unused inputs: ............ 4.16
Transition region (filter): ........ L11.2
Transition time (digital CIrCUit): .......cceceevieiiiininiieeeee e 4.4
Transmatch (see Antenna Tuner)
Transmission line
Attenuation (10SS): ...ccceeevveevveeereeerreennen. ..204
Attenuation of two-conductor twisted pair: .22.41
Balanced and unbalanced load: ................ .20.17
Balancing devices: ................ 20.17
Coaxial cable: ... ..20.1
Digital circuits: . 20.27
Effects Of 10SS: ..ooviviiiiieieiecreereeecte e 20.5
Impedance of two-conductor twisted pair: 22.41
Impedance transformation: 20.7

Impedance transformer: .............ccoceeeeevenenenienieieeeeeeee 20 19ff

Incident, forward, and reflected Waves: .........cccceovveevveeeciieeeeennns 20.4
Ladder line: ............. ..20.6
Length per dB of loss: ..20.6
Load: ..cccoveiiinene ..20.3
Lumped-constant: ............. ..20.3
Matched and mismatched: ...........c.ccoce...e. ..20.3
Matched- (ML) and mismatched-line loss: ..20.5
Mechanical considerations: ...................... ..20.6
MIiCroStrip: ...ccceceeveeeerueneenns 11.29
OPEN-Wire: ....cccevvevverveveeenene ..20.1
Parallel-conductor (twin-lead): ... 20.1
Phasing antennas: .................. .20.12
Quarter-wave (Q) section: . .20.12
Radiation cancellation in: . ... 20.1
Radiation from: .............. .20.17
Selecting type of line: .. 20.5
Specifications: ......... .22.48
Stripline: 11.29
Stubs: e ... 20.7
Synchronous transformer: . .20.12
Termination: ................... ..20.3
Transformer: . 17.29
TWIn-18ad: ...oooiiiiiiiiieiee e 20.1
Velocity factor (VF): 20.1, 20.8
VHF/UHF: ........... .21.56
Waveguide: ....... .20.28
Weatherproofing .28.18
WiINAOW LINE: ..oviiiiiiiiciciicceieer et 20.1
Transmitter
Amplitude modulation (AM): .. . 134
Angle modulation (FM, PM): .. .13.6
Automatic level control (ALC): 13.17
Bandpass filter: .........ccoceveveneieiieceee, .13.23
Carrier and unwanted sideband suppression: .. .25.34
CW keying waveform: ...........ccceeeeecnenncne . 132
CW mode: ......cccooeeuenne 13.15
Data, Morse, Pulse: ............... 13.1ff
Frequency modulation (FM): ... L1377
Intermodulation distortion: ... 25.34
Modulation: .......c.ccccevveeuene 13.24
Oscillator: ........ccceeeneene. 13.22
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Circuit-level, analog: ........cccceoeiriinininiieeeeeeeeee 26.18ff
Circuit-level, digital: ... ..26.20ff
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General symptoms: .26.26
Inspections: .......c.ccccevveeene. .26.14
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Oscillators: .... .26.24
Power supplies: . .26.22
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Radio frequency interference (RFI): 27.26ff
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Recommended equipment:
References:
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Tube (see Vacuum tube)

Tube tester: ......c..cccevueueee.
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Turn-around time
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Twisted-pair speaker cable: 27.34
Two-port network: .................. 3.27
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Two-tone IMD: 8.21, 10.16
TWO-TONE LSL: ..euveeneiiieiieiieniteie ettt sttt e e 25.34

TTANSINIIEET: .eovevitiiiieieieiieeet ettt 13.14
U
Ufer ground: ..o 28.7
UHF (frequency range classification): .2
UHF CONNECTOT: .....eeiiiiiiiiieiiieeieeeieee et 29.7
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Noise generation: . .. 3.18
Specifications: ...... .22.18
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