


1. Module Family Browser

- for the selection of the module to be simulated. The list is generated based on the Datas.dat file
(update if new data are available)

2. Description of the Module Topology

-the modules are divided in six functional blocks: rectifier, PFC shunt, PFC, brake, inverter shunt, and
inverter. This is a maximum configuration. If a certain function block is included in the module under
simulation (MUS) then the module Tyco part number will appear above the function block. The
functional blocks that are not available will get a red border. The topology of the MUS can by changed
clicking on the schematic, in this way the available power modules can be combined. With right click
on the schematic the module selector browser will pop up with the list of those modules which contains
the selected functional block. With the left click the selected functional block configuration can be
changed.

3. Component Selector

- for the selection of the component to be simulated. Components which were added to the basic
topology also will appear in the list. Different blocks from different modules can be simulated.

4. Input Parameters

-can be three phase input or single phase , for three phase input the input voltage will be considered
line to line RMS ,for single phase line to ground RMS. If the MUS have three phase input and a PFC
stage is added in this case the input will be changed to single phase. If the MUS has no rectifier by
default the input will be considered three phase, but of course can be switched to single phase.

5. PFC and DC link Parameters

-Udc and fPFC is active if a PFC stage was selected. The AC ripple present on DC link voltage
depends on the value of the DC link capacitor C.

- Udc is the output voltage of the PFC

- fPFC is the switching frequency of the PFC stage.

For the simulation of the PFC stage there is the possibility to add a six pack which will serve as a load
for the PFC even if in the module does not included a six pack. (Although the six pack is a virtual one
the output parameters field is active)

-in case of a PFC simulation the Udc must be higher than peak of Uin.

6. Output Parameters of the Six Pack

In this field can be introduced:

-the output voltage line to line RMS (first harmonic of the output voltage under nominal operating
conditions)

-the output current RMS

-cos (fi)- cosine of phase delay between first harmonic of output voltage and current, in the range of -1
to 1. For positive values there is the motoring mode for negative values there is the generator mode. In
generator mode the calculations are made considering the Dc link voltage equal to brake voltage. Ubr
(brake voltage). Ubr must be fixed to a higher value than the rectified peak of Uin (Uin pk-pk )

- fsw PWM clock frequency, is necessary to calculate switching losses. Please note that fs, is given in
[Hz].

-Output frequency-the first harmonic output voltage frequency, (can be selected from a list)

-PWM method-can be normal or 3rd harmonic (the 3rd harmonic was added to the first harmonic of
the modulator signal)

7. Gate Settings

-you can specify the gate resistances of inverter and PFC switch (any positive value is accepted). By
default Rg on and off are the nominal recommended values. The voltage level for the gate driver can
be symmetrical +/- or positive to zero and is fixed (can not be modified)



8. Input and Output circuit Waveform Graphs

-can be used for the visualization of the detailed circuit simulation results such as input , output, and
component current and voltage .
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9. Static and Switching Characteristics

-under this menu are the static and switching characteristics used for the power loss calculations.

The static loss for each device is computed based on the output characteristics. U= f(I) The output
characteristic was measured at 25 °C and for 125 °C. For any other temperature the linear
interpolation method was used to calculate the voltage drop on device.
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To be able to calculate the switching loss were measured E,, , Eo+ and E.. These energies are a
function of Ry ,lcant T. E=f(T,Ic,R%).This function was made continuous using the interpolation method.
C and 125°C and discrete values of Ic and Rg)

(Measurements were taken at 25

For thermal modeling first has to be fixed the heat sink temperature (Tsn=80° C is the default value in
the simulation software) .The calculated total power loss is applied to a serial R-C thermal model for
defining the chip temperature. Graphical representation of Rth and Tau can be seen.
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10. Loss and Temperature Graphs
-can be used for the visualization of the detailed loss and thermal simulation results such as static and
switching losses and chip temperature.
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