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Abstract There are many factors to characterize digital oscilloscope, for example
bandwidth,sample rate, memory, trigger jitter.But the main characterization standard
should be signal fidelity,which means the signal’s continuity between probe’s tip and
oscilloscope’s screen. A signal appears in screen through probe system, scope’s
amplifier, ADC and interpolation processing, and these all would affect signal fidelity.
This article will explore the signal fidelity of oscilloscope.
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Howard Johnson and Martin Graham, "High-Speed Digital Design: A Handbook of Black
Magic", Prentice Hall, 1993 (ISBN:0133957241) 13 Fknee 6
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« Most of the energy in digital pulses occurs below frequency:
o Fknee = 0.53/Tt
6 Fknee
Fknee
3dB Fknee 2  Fknee
2
Flat 3dB Fknee 1.4
AD
AD

Nyquist
X(t) w=0( 7 W



w) WS uT

5
WS
M(t) M(t)  x(t) X(t)
M(t) X (jow)
H(W)
i We s 3\|-"u"8 >
X (W)
AAA
0 \u’Tufs 2\-!&!3 3\-Ns ?
7 AD
7 X(t) ws/2,
ws/?2
CW)=T( |W]<ws/2) GJw)=0( |w]|>=ws/2)
y(t)
YAwW)=X~ (W)G(w)=X(w)
y()=x(t)
Nyquist fs>=2fm fm  x(t)
X~ () x(t) wWs/2
m fs/2
x(t)
Nyquist (sinx/x )
Nyquist
X~ ()
Cgw)

9()=1/2711) f -0 G(0)e  d0=T/(271) _Jr-cos €0

=sin(ws t 72)/ (ws t /2)
=sin(Ttt/T)/ (IT/T)

yt)= _Few X (T)g(t-T)dT



=D 1w 10  X(NT)g(t-nt)
g(t-nt)=sin(rr(t-nT)/T)/ (Tt (t-nT)/T)

y(O)=x(®),
X()=y([1)= D e 10 = X(NT) sin(rt(t-nT)/T)/ (1T (t-nT)/T)
x(t) x(nT)
x(t) x(nT)
0
6(jw)
x(t) ( x(nT)) x(nT)
x(t) x(nT) x(t)
x(t) x(nT) x(nT) x(t)
2
1.4 Flat
4 2.5 Flat
3dB
2
3dB 2
4 Flat 2.5
1 . tr
2 , BWsignal
BWsignal = 0.4 / tyr (20% to 80%)
BWsignal = 0.5/ tr (10% to 90%)
3 » BWscope
BWscope = 2 * Bwsignal ( )
BWscope = 1.4 * BWsignal (Flat )

4 » SRscope
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