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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) 

Circuit specification

Source impedance RS 2 kΩ⋅:=

Load impedance RL 10 kΩ⋅:=

Pulse length t1 10 μs⋅:=

Rise time tr 0.5 μs⋅:=

Droop Droop 0.9:=
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 Figure 20.8(b) 
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Active-switch modulator with a biased diode load (Section 20.3.2) 

Define the parameters of the circuit

RS 1 kΩ⋅:= RR 5 kΩ⋅:= RL 200 Ω⋅:=

C0 1 μF⋅:= CS 300 pF⋅:= VT 0.7:=

Pulse length t2 10 μs⋅:=

i) From t = 0 to t = t1 when VL = VT

R1

RR RL⋅

RR RL+
:=  Equation 20.12 

1

α
94.9 μs⋅=

α
1

R1 RS+( ) C0⋅
:=

 Equation 20.11 
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RR RS+

RR RS⋅ CS⋅
:=  Equation 20.14 
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exp α− t⋅( )⋅ 1 exp α1− t⋅( )−( )⋅:=  Equation 20.13 
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ii) From t = t1 until t = t2
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R2⋅ 1 exp α2− t t1−( )⋅ − ⋅ VT exp α2− t t1−( )⋅ ⋅+:=  Equation 20.15 

iii) From t = t2 until t = t3 when VL = VT

α3
1

R1 CS⋅
:=  Equation 20.20 

1

α3

0.058 μs⋅=

VL3 t( )
VT RR⋅

RL RR+
1 exp α3− t t2−( )⋅ − ⋅ VL2 t2( ) exp α3− t t2−( )⋅ ⋅+:=  Equation 20.19 

iv) From t = t3 onwards

α4
1

RR CS⋅
:=  Equation 20.22 

1
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1.5 μs⋅=

t3 root VL3 t2( ) VT− t2, ( ):= t3 10.037 μs⋅=

VL4 t( ) VT exp α4− t t3−( )⋅ ⋅:=  Equation 20.21 VL1 t1( ) 0.7= VL2 t2( ) 0.724= VL3 t3( ) 0.7=

(c) 2018 Richard G Carter



WS 20.2 Pulse shape.xmcd, p.5

Construct the whole pulse

VL t( ) VL1 t( ) t t1<if

VL2 t( ) t t1≥ t t2<∧if

VL3 t( ) t t2≥ t t3<∧if

VL4 t( ) otherwise

:=
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 Figure 20.10 
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