

















One of the most powerful features of the manual is the “Statements” chapter. This chapter contains an
alphabetical listing of all the statements in the device simulator. Since we are looking for information on the
“models” statement, click on the expansion “+” symbol next to the Statements chapter in the Index located on
the left side of the page. Scroll down the alphabetical listings until you reach the “Models” statement. Click the

expansion “+” sign next to the Models statement to see its contents.

At this point, we now have a choice. If you have already guessed that “SRH” is an acronym for “Schottky Read
Hall” recombination, then click the section titled “Recombination Models Flags.” If you had no idea what the
parameter “SRH” was, click the “MODELS” heading to start at the beginning of this section. At the beginning of
this section is another alphabetical listing of all parameters associated with the models statement. Scroll down
until you reach “SRH” and the table will inform you: what type of parameter it is, any default value applied to it
and what the units of the parameter are. Once you know what kind of parameter it is, scroll down the rest of the
section until you find it in the description section below. You could also use the “Edit... Find...” feature to search
for “SRH” in the description section. Whichever method used, you should now be located at the section where
a brief description of the SRH parameter is given, as shown in Figure 3.2.

Figure 3.2 Locating the Description of the “SRH” Parameter.
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This information may be sufficient for the user to know what the parameter is and its default values. If however,
you now wish to understand the physics and formulas in which this parameter is used, the description for
‘SRH” in the Statements Chapter, cross references the reader to the Physics Chapter 3, Equation 3-290 to find
out more information. If you cross references to Equation 3-290, we find a full description or the SRH model, as
shown in Figure 3.3.

Physics

Shockley-Read-Hall (SRH) Recombination

Phonon transitions cceur in the presence of a trap (or defect) within the forbidden gap of the
semiconductor. This iz essentially a two step process, the theory of which was first derived by Shockley
and Read [188] and then by Hall [T7]. The Shockley-Read-Hall recombination is modeled as follows:
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where ETRAF is the difference between the trap energy level and the intrinsic Fermi level, Ty, ia the
lattice temperature in degrees Kelvin and TAUNG and TAURC are the electron and hole lifetimes. This
model iz activated by using the SRH parameter of the MODELS statement. The electron and hole
lifetime parameters, TAUNO and TAUPO, are user-definable in the MATERTAL statement. The default
values for carrier lifetimes are shown in Table 3-56. Materiala other than silicon will have different
defaults. A full description of these parameters are given in Appendix B: “Material Svatema”,

Table 3-56. User-Speciflable Parameters for Equation 3-290
Statement Parameter Default Units
MATERIAL ETRAP ] eV
MATERIAL TALTHO 1107 =
MATERTIAL TALIPO 12107 s

Note: This model only presumes one trap level which, by default, is ETRAF=0 and it corresponds to the most efficient
recombination centre. If the TRAP statement is used to define specific trap physics then separate SRH statistics are
implemented as described earlier in “Trap Implemeantation into Recombination Models® section on page 3-16.

Figure 3.3 The Full Description of the SRH Model Cross Referenced.

With a few clicks of the mouse, we have found what a parameter is, together with a full physical description of
how this parameter works in the simulator and what other user definable parameters are in the equation that
are under the users control. Now you understand how the manuals work in conjunction with the examples.
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Chapter 4:

Other Web Based Information

The SILVACO website offers a wealth of technical information in our library section currently located at:
http://www.silvaco.com/tech_lib/index.html
Here information is sorted into four categories, namely:

1/ Simulation Standard (a SILVACO publication)

2/ Presentation Materials

3/ Books published referencing SILVACO Software

4/ Published Papers (Peer Reviewed Technical Publications)

SILVACO’s Simulation Standard is a quarterly TCAD publication that includes detailed application notes and
results of simulations covering a wide range of technologies. There is also a Hints and Tips section that answers
some frequently asked questions. All Simulation Standard publications, dating back for many years, are available
on the SILVACO web site. Use the search facility to find an article on the subject you are interested in.

The documents under the heading “Presentation Materials” contain several types of presentations. There are
PowerPoint presentations showing application examples and explanations of syntax etc. There are also academic
course materials showing how to incorporate SILVACO TCAD software into coursework. Other sections list
patents aided by SILVACO software plus a listing of text books referencing SILVACO software.

The final two sections in the Technical Library section list text books and published papers under numerous
technology headings that have all used SILVACO software in their creation.

If this all seems like information over-load, SILVACO has once again made searching for information as simple
as possible by including a search box that quickly and efficiently takes the user to the information required.

In conclusion we hope we have demonstrated just how simple it is to use SILVACO software and to find the
information you need to teach yourself how to succeed in your TCAD simulations.
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