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Noise_Floorggm = — 174 + 10*LOG (BW4 ) + Noise_Figureg + Gaingg;
Minimum_Detectable_Signaliggm = [-174 + 34g] + 10*LOG(BW1,) + Noise_Figureg;
Spurious_Free_Dynamic_Rangeg)ord 2= (1/2) * [174 + [IP2[ggm)— NOise_Figuregg — 10*LOG(BW )]
Spurious_Free_Dynamic_Rangegg) ora3= (2/3) * [174 + [IP3ggm;— Noise_Figureggy— 10*LOG(BW ;)]
Noise_Figureyg = 174 + RX_Sensitivityggm — 10*LOG(BW 1) — Signal/Noise g

RX_Sensitivityggm; = =174 + 10*LOG(BW 4,) + Noise_Figureg + Signal/Noisegg;

Signal/Noiseg = 174 + RX_Sensitivitygsm — 10*LOG(BWy,) — Noise_Figuregg;
RX_Dynamic_Rangeg = RX_Sensitivityggm — P1dBggm

Blocking_Dynamic_Rangess = P1dBggm; - Noise_Floorgem; - Signal/Noisejgg;
Co-channel_rejectiong; = Co-channel_interferergsm - RX_Sensitivitygm

RX_selectivitygg; = - Co-ch_rejectionggs — 10*LOG[10¢ - MerrelldBl10) 41 o(LOspurldBel10) 4| By, * 10(SB-NowseldBe/Hz)/10)
Image_frequencymny = RF_frequencyuy + 2*IF_frequencypg

Half_IFuu = RF_frequencypg * IF_frequencypz/ 2

Half_IFggm) = [OIP2gem— RX_Sensitivityssm;— Co-channel_rejectiongg; ] / 2

IM_rejectiongg = [2*IIP3gem) — 2* RX_Sensitivity;gsmj— Co-Channel_rejectiongg;] / 3

[IP3gem) = Interferer_levelgsm; + [Interferer_levelgem — RX_levelgem + Signal/Noisegg; ] / 2

OIP3ggm) = Poutggm + [IM3asq/ 2] = Poutigem; + [Poutigem;— IM3jaem)] / 2

IM3ggm; = 3* Poutggm)— 2*OIP 3j4gm

IM3,,: unequal_input_levels(left_side)gsm = Pout_Leftggm;— 2*[O1P3gem;— Pout_Rightggm]

OIP2(gam = POUtigem + IM2gsq = 2 * POUtgem — IM2(em

IM2[ggm) = 2 * Poutggm) - OIP24gm;

[IP2(cascaded_stages)sm) = IP2ast stagegem) — GaiNiotaia) + Selectivity @ 1/2 1Fgg
[IP2(Direct_Conversion_Receiver)gsm 2 2*AM_Interfererggm) — Noise_Floorggm
Full_Duplex_Noise@RX_inpem; = =174 — TX_Noise @RX_bandgsmn;— Duplexer_rejectionyg
Crest_Factorys = 10*LOG[Peak_Power,/ Average_Powery] = Peak_Powergsm — Average_Powerggm;
MultiCarrier_Peak_to_Average_Ratiogg = 10*LOG(Number_of_Carriers)

MultiCarrier_Total_Powerggm; = 10*LOG(Number_of_Carriers) + Carrier_Powerggm


http://www.qsl.net/va3iul/

Processing_Gaingg = 10*LOG[BW\, / Data_Ratep,]

Eb/Nogg; = S/Nigg;+ 10*LOG[BW, / Data_Ratey,]

RX_Input_Noise_Power_maxgsm = Sensitivitygem + Processing_Gaingg) - Eb/Noygg

Carrier_Noise_Ratios = 10*LOG[Eb/No] + 10*LOG[Bit_Rateps; / BWi]

Bandwidth_Efficiencyppsizg = Bit_Ratepps; / BWhy

Integer_PLL_freq_outpmz = [N (vco_dividen / R (rer_dividen] * Reference_frequencypr
Required_LO_PhaseNoisegscrg = RX_levelgsm;— Blocking_levelgsm;— Signal/Noisegg— 10*LOG(BW )
PLL_PhaseNoisegsery = 1Hz_Normalized_PhaiseNoiseggcz + 10*LOG(Comparison Frequencyy,) + 20*LOG(N)
PLL_Lock_Timeseq = [400 / Loop_BW/wy] * [1-10*LOG(Frequency_toleranceyy;; / Frequency_jumppz)]
PLL_Switching_Timepse; = 50 / F_comparisonp; = 2.5 / Loop_Bandwidthp;

PhaseNoise_on_SpectrumAnalyzergcmz = Carrier_Powergsm — Noise_Power@Freq_offsetggm; — 10*LOG(RBW )

PLL_Phase_ErTorpys ;= 107 * 10PhaseNoiseldBeHzl 120) x| oop BW[HZ]

PLL_Jittersecondss) = PLL_Phase_Errorgus o/ (360*Frequencyiy,)

EVMgrums ) = 1.74 * PLL_Phase_Errorgus

TX_PhaseNoise_limitggenz = Power_limit@Offset_from_carriergg, + 10*LOG(BW )
ACLRggq = 20.75 + 1.6*Crest_Factorg + 2*[Input_Powerggm — PA_1P34gm; sine]
EVMpy = [100500a/NeseldBl /2016100 & EVMgg; = 20*LOG(EVMy; / 100)

Signal/Noisegs = 20*LOG(EVMyy; / 100)

Corrected_EVM = /Residual _ EVM[%]* Measured _ EVM [%]

ADC_SNRygg; = (Nr_of_Bits*6.02) + 1.76 + 10*LOG(Sampling_Frequency, / 2*BW )
ADC_Nyquist_frequency, = Sampling_Frequency; / 2

ADC_NoiseFiguregs; = Full_Scale_Pingsm — SNRg — 10*LOG(FS_sampling_rate / 2 ) — Thermal_Noiseggmt
ADC_NoiseFloorygrs; = SNRjgg) + 10*LOG(FS_sampling_rate / 2)

ADC_Spurious_Free_Dynamic_Rangeg = Desired_Input_Signalpgs;— Highest_Amplitude_Spuriousigg
ADC_Input_Dynamic_Rangeqg = 20*LOG(2V-"-5" 1)

VSWR = (1+I) / (1-T) = (Vinc + Vref) / (Vinc — Vref) = (Z, - Zo) / (Z. + Zo)

Reflection_Coefficient I = (VSWR - 1) / (VSWR + 1) = Vref / Vinc

Return_Loss g = - 20*LOG(I")

Missmatch_LosSyg = - 10*LOG [1 — 7]



Reflected_Powery; = Incident_Powery; * I'?

Power_Absorbed_by_the_Loadw; = 4 * Incident_Powery,;* [VSWR/(1+VSWR?)]

Characteristic_Impedance Zo=+/L/C
Resonant_Frequencypi;=1/[2*P*/L* C]

L=Xs/w ;

C=1/(wXp) ;

w=1/+L*C

; Q (siesLe) =

=Xs/Rs

; Q (paralle LC) =

=Rp/ Xp

Free_Space_Path_L0SSgg

= 27.6 — 20*LOGJ[Frequencyz] — 20*LOGIDistancem]

RX_inp_levelgsm;

= TX_Power[dBm] + TX_Ant_Gain[dB] -

Free_Space_Path_L0SSjgs —

Cable_lossggt Rx_Ant_Gaingg;

Antenna_Polarization_Mismatch_L0SSjgg; =

20*LOG(cos @)

[for linear polarized antennas]

30

Antenna_Factors; = 20*LOG[(12.56 / Ajm)) *J

R_load[ohms] * 10" (Antenna__ Gain[dBi]/10) ]

EIRPw, =

Powerp;

Antenna_Factor[dB] / 10
* 10 | [dB]

Antenna_Near_Fieldjy,

= (Noise Factoryn —

= 2 * Antenna_Dimension?j;/ A

1) * TO 290

ENR(Excess_Noise_Ratio) =

10*LOG [(TENR —To [290K]) /To [290}(]]

Noise_Figure_Test(Y_Factor_Method)gg =

10*LOG[(10E R0 /(10 ;Y = NF oy - NFinp

RMS Noise Voltage across a Resistor () = \/ [4* R[ohms] * k[ Boltzman] * Temp[K]* BW[HZ]]

Noise Factor (all linear) - Cascaded Stages

IP3 (all linear) — Cascaded Stages
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Noise Factor (all linear) — Identical Cascaded Stages
IP3 pvpyr - equivalent system input intercept point (dBm) g g B
. . tot 1 _1

IP1: IP3 of first stage transferred to input (mW) G,
IPy - IP3 of last stage transferred to input (mW) Noise Temperature — Cascaded Stages
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T(l,2,3...n) = (NOiSQ Factor[“n] - 1) *To [290K]

NF[dB] 10*LOG (1 + Teq /To [290}()

V max[Vpp] - V min[Vpp] _

AM_Modulati Index =
| Modulation_Index V max(Vpp] +V miniVop]

AM_Total_Powery; = Power_carrier; *

. |Power _sideband (usb_Isb)[W]
Power _carrier[W]

[(1+AM_Modulation_Index?) / 2]

AM_Bandwidthy; = 2 * Highest_Modulation_Frequencyj

FM_Modulation_Index = Max_Frequency_Deviationy; / Max_Modulation_Frequency;

FM_Bandwidthy,; = 2 * Max_Modulation_Frequency;

* [1+ FM_Modulation_Index]



