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Oscilloscope Spectrum Analyzer
display: Yt-operating mode Yf-operating mode
[amiplitude versus time) lamplitude versus frequency)
x-direction/scale linear [time) linear lfrequencyl
y-direction/scale linear lamplitude] logarithmic [amplitude]
frequency range DC to 12 GHz 0 to 300GHz
[no DC component)
dynamic range 30 to S0dB larger than B0 dB
phase information yes lost
prices from a few thousand EURO to a few thousand EURO up to
100,000.00 EUROD 100,000.00 EURD
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Curve 1 |Frequency |fg = 10kHz | Amplitude = 1

Curve 2 |Frequency | 3f; = 30 kHz | Amplitude = 0.111
Curve 3 |Frequency | 5f; = 50 kHz | Amplitude = 0.04
Curve & |Frequency | Tfg = TOkHz | Amplitude = 0.02
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#*3:

Decade logarithm [dB-value] and ratio of power In practice:

0 Bel = HJ'I' =1 signal is transmitted 1:1, i. e. there is |
amplification nor attenuation

1 Bel equals a ratio of powers of 10'= 10 amplification of the signal by a factor ¢

-1Bel equals 10" =0.1 attenuation of the signal by a factor of

1dB equals 107" = 1.259 amplification by a factor of 1.259

3dB equals 10 =1.995=2 amplification by a factor of 2

10 dB equals 10' = 10 amplification by a factor of 10

Mathematics: 1 Bel=1g 10" = lg (10*]" = 101g 10*

Bel 10dB
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0dBm = 10°mW = 1TmW
J0dBm = 10°mW = 1000 mwW = 1w
-30dBm = 107°mW = 1/1000 mw = Tuw
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0dBpY = 10°pv = TuV¥
s0dBuV = 10°pV = 1000 pV = 1mV
-60dBuY = 107V =1/1000pV = 1nV¥
0dBuV & 14V & -120dBV
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PL/P; = 10"
—~ PL=Pix 10%
PL=1mWx 104" — P =2nW
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F A 4 X2 AV=20 (VO/Vref)

Ay=20 lg(Va/ Vip)

Ay/20 = Lg Vo/Vyer OF
1077 = 101g [Vo/Vrel) = Vo/NVeer

— V= Voo x 10%

Vp =224 mV x 1097 = 1 mV
dBm 5 dB_uV%yé N\%iﬁﬂu%ﬂ:
0dBm = 1TmW 2 224 mV.; (50 0]
FRNEEA2:
Ay =201g (224 mV/1pV) dB
PRI R SC RN
0dBm 2 TmW =2 224 mV.; = 107 dBuV

¥%: dBm H/107dB %] dBuV {i; %, dBuV ik £107dB %] dBm . (L%
4)

107 dBpVay

¥



Size Letter symbols  Level definition Unit

Reference value

Power level Apiw = 101lg [PL/1W] dB dBW Pr= 1W - 10%-
Reference value 1W

Powear lewvel Bperivy 101g [P A1 mW] dB dBm P = 1mwW. 10
Reference value TmwW

Voltage level BV = 20 lg [Vo/1V] dB dBY Vo=1V- 10
Reference value 1V

Valtage level Bagpv = 201g [Vo/ 1 pVI dB dBpY Vg=1pv-10
Reference value 1pV
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