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GP3-1 
Diodes can be used as switches in circuits. We have shown a bridge diode switch 
circuit in class. This circuit is very useful in microwave application, particularly for 
pulse modulation, which chops the microwave signals on and off. Here we will do 
some simulation on this circuit. 
1. Please complete the schematic of the diode switch circuit for simulation. V2 is a 

pulse source that is used to control the diode switch. When V2 gives 5 V, the high 
frequency signal from V1 can pass through the switch and reach R3. Conversely, if 
V2 is 0 V, the switch acts like an open circuit. Here a voltage dependent voltage 
source E1 (choose e in the component table) is used to convert the 5 V signal of 
V2 to a -5 V signal to bias the negative side of the circuit. 
First, V1 is set to be a relatively low frequency sine source having a 1-mV 
amplitude at 20 kHz. V2 is a pulse with an ON value of 5 V, an ON-time of 1 ms, 
and a period of 2 ms. Both the rise and the fall times are 1 ns. Use “.tran” to 
simulate the circuit. Set the simulation time to be 7 ms and the maximum time 
step 100 ns. Plot voltage across R3 and I(D1) against time. 

 
 
 
 
 
 
 
 
 
2. Next, we will simulate the high frequency behavior of this switch. Set the 

frequency of V1 to 20 MHz. The pulse parameters of V2: ON-time 1 us, period: 2 
us, rise time and fall time: 1 ns. Run “.tran 0 7u 0 1n”. Plot V(R3) and I(D1) against 
time. Compare this result with that of 1. Is there any difference? Especially in the 
OFF regime. 

3. Plot the small signal models of this circuit for both V2 = 5 V and 0 V, respectively. 



 
GP3-2 Voltage multipliers 
In class, we discussed voltage multiplier circuits using cascaded diodes and capacitors 
to obtain high voltage. 
Use 60 Hz 110 Vrms (Vp = 110×1.414 V) 
source from the electric socket for the AC 
source. Design a circuit to obtain DC voltage 
of over +1000 V and −1000 V. You may need 
to add more diodes and capacitors if 
necessary. 
Simulate your design and show the transient output waveforms from the beginning 
to the time output voltage being over +1000 V (or -1000 V). 


