
  H-Bridge 

This homework is simulation based. The idea is to give you a chance to play with more complex 
converter topologies and understand what is happening with the various currents and voltages, 
rather than fixate on formulas. The H-bridge converter is relatively simple in terms of formulas, 
but much more complex than previous converters (8 semiconductor devices!). 

 

1. Read chapters 8.2 and 8.11 
2. Use the Simulink demo model included, or build your own. Type 

“power_1phPWM_IGBT” at the matlab command prompt, and it should open for you in 
either 2016a or 2016b versions. The H-bridge is a generic 4-quadrant converter, and can 
be either a DC-DC or DC-AC converter. The included model uses a sine wave output, but 
to understand the DC behavior you can just look at the relevant portion of the wave. Try 
it out, play around, etc. Note the output load is really connected in the middle between 
the 4 switches, just connected to ground as a shortcut. The total load voltage is the 
voltage applied by the bridge at any instant. The voltage across the resistor is the average 
voltage. 

3. Using the switch notation in the book (fig 8-1): Which switches are turned on and which 
switches/diodes are conducting for the cases below. Sketch the basic circuit, and over top 
draw an arrow tracing where the current path goes. You can have two current paths per 
sketch if desired 

a. +V +I 
b. +V -I 
c. -V +I 
d. -V –I 
e. 0 V +I (more than one possible) 
f. 0 V –I (more than one possible) 

 
4.  What is the largest and smallest voltage you can output? 
5. For two switching periods, sketch which switches are on, and the current through each of 

the 8 devices, when outputting 200V DC. As for the cases, do it with + and - current. For 
each switch, you need a plot that corresponds. So depending on the case, multiple devices 
may have the same current. For example, you could have a square wave of appropriate 
timing, and just label it as "S1 S2" or "D3 D4" or whatever devices show that case. 

 


