WS 20.2 Pulse modulator waveforms
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This sheet illustrates the properties of pulse modulators (see Section 20.3)

Active-switch modulator with a resistive load (Section 20.3.1)

Rs
Circuit specification
A
Source impedance Rg = 2:kQ2
Load impedance Ry = 10k Vc(t)<> Cs mm R. Vi(t)
Pulse length t = 10-ps
Rise time t.:=0.5ps
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Active-switch modulator with a biased diode load (Section 20.3.2)

Define the parameters of the circuit

Re= 1k RR =5k
Say=1'HF Sss= 300-pF
Pulse length ty = 10-ps

Fromt=0tot=1t, whenV =V,
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ii) Fromt =t untilt =1,
R,z[;;ﬂl —
Rg Rp R quation 20.16 |
S — L oo
R,-Cg )
1
ty = OL_1 M= root(VLl(to) - VT,tO) t = 0.459- us

v
Via(t) = (Rlexp(—oc-t) + R—Tj-Rz[l - exp[—ocz-(t - tl)ﬂ + VT-epr:—oz/Z-(t - tl)] | Equation 20.15 |
S L

iii) Fromt =t, until t = t; when V| = V;
1 - 1
0n: [ Equation 20.20 | — =0.058 s
37 R,C
1'%s o3
VrRR .
VL3(t) = m[l - eXpI:—OS'(t - t2)j|:| + VLz(tz)eXp[—OL:))(t - tz):l | Equat|0n 20.19 |
L R
iv) From t = t; onwards
oy = — | Equation 20.22 | i 1.5-ps
47 RpC
RS Oy
ty = root(VL3(t2) -~ VT,tz) ty = 10.037-ps
V40 = VT-exp[—a4-(t - t3)] | Equation 20.21 | VLl(tl) =07 VLZ(tZ) =0.724 VL3(t3) =07
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Construct the whole pulse

Nagv =

VLl(t) if t< tl
VLz(t) if t2> tl A< tz
VL3(t) if t2> t2 A< t3

V4O otherwise
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